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’ tivated in very good style. On examining the windlass I found 

THE ROYAL Agenrusrun aL ete 8 SHOW AT that a footstep of white metal had been melted out. The vertical 

° shaft then got out of line, and half a dozen cogs were stripped from 

(From our Special Correspondent.) the gearing. The tackle was rendered useless until a new wheel and 
Wotvernampron, July Ist. 


— 9 Fg ee Yorkshire, and this termination to 
Mr telegram, published in the last impression of Tax Enar-| the experiment was the more to be ted because it was 
NEER, brought toon my report of what is going on here in con- | hoped that, from the trial, data would be obtained which 
nection with the Royal Agricultural Society's Show to a late would prove what the power required to drive the fly-rope 
hour on Thursday, the 29th ult. In it I briefly summarised the | S¥8tem 1s, as compared with that expended under other arrange- 
results obtained with Fisken’s, Amies and Barford’s, Howard's, | ments. 
and Fowler’s tackie, all competing in classes 2 and 3, and for; Shortly after the Ravensthorpe Company had“hus broken 
Lord Vernon’s prize, a £100 cup “for the best combination of | down, Messrs. Amies and Barford started for Lord Vernon's 
machinery for cultivating the soil, the cost of which must not | cup, in Class 2, They use a roundabout system which pos- 
exceed £700, the engine to be self-propelling and suitable for , sesses many very excellent features. It is also worthmotice, that of 
thrashing and other purposes.” Before proceeding to state more all the competitors this firm, and this firm alone, state precisely 
particularly how the competitors progressed on Thursday it is | in the catalogue what they propore to supply for £700. The 
as well to explain that, as regards Class 1, there can be no ques- | set consists of a 10-horse power ‘raction engine, a separate 
tion as to the result of the competition—if competition that | windlass, a seven-tined cultivator, 4ft. 3in. wide, a three-furrow 
can be called in which competition existed only in name. In | balance plough, and a pair of Campain’s patent anchors. As the 
Class 1 a prize of £100 is offered simply “for the best combina. | set is, in many respects, totally unlike any other exhibited, I 
tion of machinery for cultivating the ground by steam power.” | shall briefly describe it before going further. The engine has a 
No conditions whatever being dictated by the Society, Messrs. | horizontal boiler, with a single cylinder, 9in. by 12in., fitted in a 
Fowler therefore sent two of their great 20-horse power engines, | species of steam dome, and bolted on the top of the boiler near 
and, as I have already stated, turned up three acres of land in | the smoke-box, on the plan used by Messrs. Aveling and 
the almost incredibly short time of 43 minutes, or at the rate of | Mr. Fowler, or on a very similar one. The fire-box 
forty acres a day, and they can do better than this. The only | end of the engine runs first, and is fitted with a roun.-ended 
other competitors in this class were Messrs. Howard, of Bedford, foot-plate for steersman and stoker. The leading wheels are 
who also sent two heavy engines and tackle to compete. | carried on short axles forged on to vertical rods, which work in 
Whether these engines would or would not—even had they | brackets fitted to the side of the foot-plate, and bear against 
been got to work—have competed with any chance of success | helical steel springs in boxes at the top. 
is open to question; but, as a matter of fact, they| The detailed diagram of one axle will make this clear. 
both broke down in what is now known as the depdt | The steerage is effected by turning the leading wheels as though 
field at Barnhurst, and they have therefore, as yet, | they were castors, not as though they were mounted on one 
not competed at all. The character of the breakdown was / axle. At the smoke-box end of the boiler is fitted a tank with 
vety simple, just the sort of accident that used to occur in | a kind of flue or chamber through it, by which the ends of the 


. 


the infancy of steam ploughing. A steam pinion which drives a 
double-shrouded spur wheel on the driving wheel shaft stripped 
two or three teeth out of the spur wheel as cleanly as though they 
had been cut out by a machine tool. Precisely the same thing 
befel each engine. The broken spur wheels were replaced yester- 


tubes can be reached. The engine, or rather the boiler, is nearly 
the same at both ends, therefore, and a frame of wrought iron 
runs from the fire-box to the tank at each side. These frames 
convey the bearings of the driving wheels, which are not far 
from the middle of the length of the engine, and also those of 


day evening, but I am unable to say at present whether Messrs. | a shaft carrying a chain wheel and a spur pinion, the latter, 2in. 
Howard will or will not attempt to run the engines over to the | pitch and 3in. wide on the face, gearing into a wheel 3ft. 
Stafford trial ground with a view to their showing of what they | diameter fixed on the driving-wheel axle. On the crank shaft 
are capable. I propose to describe a little further on, these ex-| end is a chain pinion. A chain from this shaft drives the spur 
tremely remarkable engines, which remind one at first sight of a | pinion in a way too obvious to require description. The crank 
miniature set of reversing rolling mill gearing, combined with a | shaft makes two revolutions for one of the spur pinion, and this 











gipsy cart. It does not follow that, because the design of an | 
engine offends the eyes of those who have been educated with some 
regard for wsthetical propriety, the engine must, as a consequence, 
be defective or inefficient ; and it is, therefore, in one sense, no 
disparagement to Messrs. Howard’s machinery to say that the 
engines in question are the 
ugliest that have ever been 
produced. But, on the otber 
hand, the statement would be 
untrue, because the traction 
engine exhibited by the same 
firm, and now standing at the 
brake in the show-yard, is still 
more hideous. As this engine 
has also broken down—in a 
way which I shall explain pre- 
sently—I have as yet had no 
opportunity of determining 
whether ugliness and efficiency 
may or may not be combined. 
Messrs. Howard can at Jeast 
boast that they have exhibited 
machinery which has caus«: a 
greater sensation than any other exhibitor or exhibit in Wolver- 
hampton. After this digression I may go back to the point 
from which I started, and assert, without fear of contradiction, 
that Messrs. Fowler and Co. must take the prize in Class 1. 

That being disposed of, we have next to consider who is to 
take the prizes in classes 2 and 3, and Lord Vernon's cup, 
which may be combined with either of them. The only limi- | 
tation laid down in Class 2 is that the engine shall not weigh 
more than 10 tons. In Class 3 the engine used must be of the | 
ordinary portable type, that is to say, there must be no winding 
drum or other propelling tackle attached to the engine, nor is it 
admissible to drive the windlass with a coupling rod. The inten- 
tion is, of course, to decide what is the best set of tackle that a 
farmer, who already possesses a common portable engine, can 
purchase to be driven by that engine. To show how particular 
the judges are on this point, I may state that it is more than 
probable that the Fisken system, exhibited by the Ravensthorpe 
Company, of Mirfield, Yorkshire, will be pronounced disquali- 
fied, because a deep V groove has to be turned in the rim of the 
fly-wheel. It is pointed out in defence of this argument that a 
farmer in the colonies possessing a portable engine might order 
a set of Fisken tackle and find it useless when he got it, because 
there was no groove in his fly-wheel, and no proper thickness of | 
metal to take a groove even if the means of cutting one existed. | 
I believe that Mr. Hayes, of Stoney Stratford, would be disqua- 

he | 





| central shaft in a way that I could not make clear without a 


in turn makes about six revolutions for one of the road wheels, 
so that the crank makes about twelve revolutions for one of the 
road wheels. The side frames carrying the road-wheel bearings 
are hinged at the fire-box end. At the smoke-box end they 
are steadied by a pair of short angle irons at each side, and that 
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Mu. CaMPAIN’s ANCHOR, 


end of the engine is hung from them by two rods, ene at each 
side, bearing on india-rubber springs set in cast iron boxes. 

The accompanying diagram will help to make the arrange- 
ment tolerably clear. There are some very good points about 
this engine, which was designed and built by Messrs. Tuxford, 
but the slide valve was wretchedly set, the cylinder scarcely get- 
ting any steam at one end. The windlass is very ingenious. It 
is fitted with two knee-joint action clutches, worked from the 


good drawing. This alsv was designed and made by Messrs. 
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lified for much the same reason, if for nothing else, b 
requires a large drum to be} bolted to his fly-wheel, or otherwise 
carried by the crank shaft. 

But the worst defect in Mr. Fisken’s system is not to be found 
in the groove pulley, nor does it lie, as some people imagine, in 
the certain rapid wear of the Manilla rope, which is five-eighths | 
of an inch in diameter, and not an inch in diameter, as printed 
last week. That there is force in this last objection I admit, 
but it must be borne in mind that the rope is moderate in price, 
costing about £1 5s. per 100 yards. ‘lhe whole cost of 1000 | 
yards would, therefore, not exceed £12 10s., or thereabouts; and | 
even though a rope lasted but a year, this would represent a not | 
very important item of loss. Mr. Fisken states that the cost of | 
the rope is less than six pence per acre ploughed. The true 
objection to the —— lies in the excessive velocity at which | 
the wheels and pulleys are driven. The rope runsrat over 1000 | 
yards per minute. The supporting pulleys, which are about a | 
foot in diameter, therefore make about 1000 revolutions in | 
the same time, and the windlass pulleys make about 300 revolu- 
tions, and this too while the necks and bearings are exposed to a 
severe lateral strain. The arrangements for lubrication are 
indifferent. The whole tackle requires unceasing attention, 
which it is not likely to get from the ordinary farm labourer, 
and a little neglect will cause a breakdown. The experience of 
last Thursday is conclusive on this point. Although the in- 
ventor himself was present, and although the tackle was worked 
by an experienced staff, a windlass completely broke down for 
want of lubrication. Work began at 10.8 a.m., the coal being 
weighed out and the water measured. A seven-tined Howard cul- 
tivator was used, and for over an hour everything went on satis- 
factorily. About this time men began to come to,the water- 
cart for “ water to cool a hot bearing,” and at 11.18 the experiment 





came - lose; about half the three-acre plot having been cul- 
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FRONT VIEW of EB. LEADING AXLE 


Messrs, Tuxrorv’s Esxcue, wir Deraiss. 


Tuxford. The plough is a very nice little implement, and did 
some good work, and the cultivator is a very e ent imple- 
ment indeed. Campain’s anchors work so well, that although 
the invention has been some time before the world, I send you 
a drawing of one. The anchor holds against the side strain of 
the rope marked A in the ordinary way by means of the disc 
wheels B, B, and it is prevented from advancing along the head- 
land under the strain of that part of the rope marked C by the 
tines D, D, which sink into the ground. The tines D are 
mounted on a cross shaft carrying two ratchet wheels, one of 





which is shown at E. If these wheels were left free, then the 
anchor would advance in the direction of the arrow D, D, re- 
volving ; but D, D are prevented from revolving by the pawls F. 
When the anchor has to be traversed the attendant sticks 
little pins G into a certain number of holes, and lifts the 
handle F. This sets E free, and the anchor advances of itself, 
the pins G preventing the pawl from catching until a point is 
reached where is no pin ; the pawl then drops in, and D being 
stopped, so is the anchor. The attendant has nothing to do but 
put in the G in the proper way and lift the handle F. The 
anchor works beautifully. 

Messrs. Amies and Barford started with the tackle I have 
thus described at 12.38 p.m., the safety valve being loaded to 
1001b., and the working pressure being ly under 90 1b. 
The seven-tined cultivator did excellent work. At 2.28 the plough 
was substituted for the cultivator, and at 2.38 it was put in 
motion and run for some time, but the land was found not well 
suited for ploughing and work was discontinued before the 
whole plot was worked, a small strip being left untilled. The 
plough was used for about one hour, so that the whole running 
time was about 3 hours and 10 minutes. 

The next to start was a 12-horse clip drum engine by Fowler, 
also competing for Lord Vernon's cup and in Class 2; cylinder 
104in. by 12in., working a seven-tined balance cultivator. The 
engine started at 1.32 p.m., and finished its work at 3.30, from 
which must be deducted 24 minutes lost in changing the siz- 
disc travelling anchor, the traversing gear of which was broken 
by a small wood chock falling into the gear while the latter was 
in motion. The net working time, therefore, was 1 hour 34 
minutes ; the coal used was 489 Ib., and the water 293 gallons. 





























Messrs. J. anv F, Howarp’ Encore. 


The next competitors on the list in Class 2, and for the Ver- 
non cup, were Messrs. Barrows and Stewart and Messrs. Howard. 
I have already described as far as is practicable without drawings 
the tackle exhibited by Messrs. Barrows and Stewart. On this 
their second run they cultivated in excellent style and without 
a hitch of any kind three acres, in 2 hours 18 minutes, starting 
at 4.49 and stopping at 7.7 pm. The consumption of coal, 
water, &c., are given in the table which Isend. Slight discre- 
pancies between this table and the figures given here are ac- 
counted for by various little allowances made by the judges. 

No trial has been made in these classes with more satisfactory 
results as regards separate windlass tackle. Messrs. Howard 
used a windlass tackle and roundabout system, driven by a 
portable non-self-propelling engine by Clayton and Shuttleworth, 
with a separate expansion valve. They started at 4.41, but 
upset a snatch block anchor on starting, and a good many people 
who were standing in the bight of the rope as well. Fortu- 
nately no one was hurt. Messrs. Howard did not recommence 
operations until 5.30, as their anchor man at the top of the 
field refused to work in the bight of Messrs. Barrows and 
Stewart’s rope. Mr. Menelaus settled the difficulty by having a 
heavy wagon placed as a guard between the man and the rope. 
The three acres were finished by 7.38 p.m. This brought Thurs- 
day’s work to a close, as far as Barnhurst was concerned. In 
the show-yard the only work done by the judge was the testing 
of Burrell’s 8-horse power Thomson road steamer. The 
method in which this engine is adapted for the farmer's use in 
thrashing, &c., is sufficiently curious. I need not describe the 
general characteristics of the Thomson pot boiler engine, and 
Mr. Burrell’s engine possesses them all. The crank shaft is 
placed so low down that it is a very nice problem to settle where 
a fly-wheel is to be put. Mesers. Ransomes, Sims, and Head get 
over the difficulty in the way shown in the last impression of 
Tue Encinger. Messrs. Burrell get over it in another way, 
designed by Mr. Thomson. One of the road wheels is made 
with a hole right through it, about 6in. in diameter, and a 
couple of smaller holes, by which a long bearing can be bolted 
to the wheel. The wheel is turned into position with the hole 
opposite the end of the crank-shaft shaft; the bearing is then 
bolted to the wheel, which is steadied and kept in position by a 
small bar bolted to the tank at one end and to the wheel at the 
other. Through the bearing and the hole in the wheel is passed 
a bit of shafting, with a pipe-head on it, which fits the crank-shaft, 
much like a watch-key. is extra shaft is 2ft. 2in. long and 
3}in. diameter. On this is fitted the small fly-wheel used, which 
runs close inside the road wheel. The idea is ingenious, and the 
result is to a certain extent satisfactory. But this sort of thing 
is after all bad engineering. It is wrong in principle. One 
instinctively feels that it is unsound. The engine ran steadily 
enough on the brake, and the particulars of its performance will 
be found in the table. 

Messrs. Howard’s men spent a festive afternoon with platiks 
and screw-jacks trying te get the traction engine exhibited by 
the firm up to the brake. I stated in my last letter that this 
engine first tried to knock down Mr. Penney’s gate post in coming 
into the and then planted itself in a hole from which it 
obstinately refused to —- a said comnetlaneg ” — 
of the personal appearance is engine. ju 
I am told, ell on in the delight of his heart when ee 
saw it entering the yard, that “a thing of beauty was a joy for 
ever.” It must not be forgotten, however, that “a bad ‘un to 
look at,” is often a“good’un to go,” and I hope that this may prove 
to be the case here. Part of the afternoon was spent by a fitter 
in cutting oft about three-sixteenths of an inch of lap from the 
slide valve. I think this kind of adjustment would be better done 
at home. It is certain that the valve must have either been 
very defective when it left Bedford, or else that it is very defec- 
tive now. Cutting +hree-sixteenths of an inch off each end of a 
small valve is equivalent to cutting six inches off a man. Either 
the engine or the man will find the change effected to be enormous. 
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and perhaps it will be as well to allay the curiosity of my 
readers by telling them here what the engines are like. 1 send 
a diagram or sketch of the traction engine, which is very similar 
in. general appearance to the ploughing engines leaving out the 
winding-drum gear. 

To begin, then, at the beginning, the traction engine has two 
heavy wrought iron side frames mounted on three wheels. The 
drivers are 5ft. 10in. in diameter and rather narrow on the face. 
They are driven by simple spur gearing, not unlike that used by 
Aveling and Fowler. I may remark that either Messrs. Aveling 
or Messrs. Howard must be wrong as regards axles, inasmuch as 
the latter have supplied this 10-horse traction engine with an 
axle 4in. diameter, while Messrs. Aveling and Porter put an axle 
4}in. diameter into their 6-horse engine. I wonder which is 
right? But to resume. The steering wheel is mounted just as 
in the well-known Cross boiler engine, and is worked from the 
foot-plate by a steersman, who cannot see where he is going ex- 
cept by taking a sight like a gunner along the side of the boiler. 
Possibly steersmen acquire in time an intuitive perception of 
the way they ought to go. The boiler is a modification of the 
marine boiler lately patented by Mr. Howard, which is, I believe, 
giving excellent results at sea. Its suitability for traction engine 
purposes I at present doubt, but Iam open to conviction. In 
this case the boiler consists of thirty-two tubes laid on an in- 
cline over the grate. They are 5ft. long. The three middle 
rows have each six tubes 9in.in diameter, and the tubes in the four 
side rows—two rows at each side, laid close together—are 7in. 
in diameter. The engine has a single cylinder 10in. diameter 
and 12in. stroke, placed at the side of the foot-plate and 
behind the boiler. It is securely fixed between side frames, and 
the engine appears to be a thoroughly good job, with large bear- 
ing surfaces. The crank-shaft is rather small, however, being 
3}in. diameter only. It would be all right for ordinary pres- 
sures, but it should not be forgotten that this boiler is intended 
to work with steam of 180 1b. to 2001b. on the square inch. I 
warn readers of THE ENGINEER that this should not be forgotten, 
but no good fairy in the shape of a Special Correspondent warned 
Measrs. Howard, for I find all the gearing, shafts, &c., made as 
strong, and no stronger, than those used by the same firm in 
engines carrying but 1001b. and 1201b. steam. In a word, no 
provision whatever has been made for the enormous pressure at 
which it is proposed to work. The results must be disappoint- 
ing, I fear. However, when the engine comes to the brake we 
shall know more about it. 

As I am writing about the show-yard it will be as well to 
finish all that I have to say about the rest of the work done here 
up to to-night, which is not a great deal. On Friday morning 
one of Messrs. Aveling and Porter's “steam sappers,” a traction 
engine of 6-horse power, was brought to the brake. It was loaded 
for 18-horse power, and particulars of the results will be found 
in Table No. II. The first trial failed because of a leak in the 
indicator fittings. The second trial began, as will be seen, just 
before 1 p.m. A third trial was then orgavised, working the 
engine with a 6-horse load only, to determine the relative eva- 
porative efficiency of the boiler at the two powers, 18 and 6 
horses respectively ; but after this trial had proceeded more 
than half way it was discovered that a mistake had perhaps been 
made about the quantity of coal weighed out, which vitiated the 
results obtained. So far as could be gathered from what was 
done, the rate of evaporation did not, within the existing limits, 
affect the efficiency of the boiler. In the afternoon Messrs. Tux- 
ford sent down for trial the engine I have already described as 
used by Messrs. Amies and Barford. The makers wished to 
withdraw the engine from the competition, but the judges 
would not have it, and sent a requisition to Barnhurst for the 
engine, which was promptly complied with. It was in position 
this morning, and made its run on the brake with results which 
will be found in the table. Ill luck appears, I am sorry to say, 
to pursue Messrs. Howard. After a hard day’s work the traction 
engine was got into place and steam up on Friday evening. 
Through most of Friday night it was kept in motion. This 
(Saturday) morning steam was again got up for the run on the 
brake. The preliminary canter had just commenced, when with a 
loud crash the fly-wheel parted in two pieces right across the dia- 
meter. The wheel is, or rather was, of the solid disc type, with 
a heavy rim—the very worst form which it is perhaps possible to 
adopt. The hole for the shaft is 5in, through and 3}in. dia- 
meter. The wheel clearly burst as a result of contraction, 
manifested in rather a curious way, the halves when laid 
together meeting pretty fairly at the rim, and very nearly, if 
not quite, half an inch asunder at the centre. No run was made 
this morning except with Tuxford’s engine. Messrs. Howard 
have sent to Bedford for a new fly-wheel, which is expected on 
Wednesday, and the trial will then be proceeded with, if possible. 

The trials which have taken place at Barnhurst during Friday 

and to-day present no features worthy of special comment. So 
far as the results have been worked out by Messrs. Easton and 
Anderson, and their hard worked staff, I append them. I do 
not wish it to be understood that the figures I give are official, 
but they are not the less accurate I think, and they are all 
based on data which the judges and engineers to the Society 
have alike, with a courtesy for which I am very much indebted 
to them, facilitated me in obtaining. If the weight of water 
contained in a given tank has not yet been calculated, or the 
weight of oil left in a given can has not been ascertained, I can- 
not give you the figures. Those who read this letter will have, 
as arule, no idea of the amount of labour expended alike by 
judges and engineers during the last few days. They begin to 
work very early in the morning, and they work far into the 
small hours—and your wretched correspondent has to keep pace 
with them. I certainly cannot hope to get in advance of the 
judges in the acquisition of information, and this is my justi- 
— for any omissions which may be found in the tables I 
send, 
This (Saturday) afternoon has been the most exciting I have 
yet had. Early this morning a notice was posted in the show- 
yard, which I transcribe, as it explains in a prophetical sort of 
way what took place:—“Class 17, The trials will commence 
ihis day at three o’clock. Engines to be at the starting point 
n marked course at Barnhurst at that hour in the following 
order with steam up:—First, Aveling and Porter’s 10-horse 
power. Secondly, Burrell’s 8-horse power (locomotive). Thirdly, 
Aveling and Porter's 6-horse power. Fourthly, Ransomes and 
Head’s Thomson engine (8-horse power). Sixthly, Aveling and 
Porter’s 6-horse power. Seventhly, Howard’s 10-horse power 
traction engine. LEighthly, Amies and Barford (Tuxford’s) 
engine (10-horse power). The engines will then run without 
load once round the course. The general performance of engines 
will be noted by the judges, but no detailed observations will 
be made except steam pressure. After preliminary run each 
exhibitor must determine the amount of coal and load he will 
‘require to take twice round the course on Monday. The start 
will be made as early as possible on Monday, the order to be 
settled by lot. The load to be drawn in wagons, lent by Messrs. 
Aveling and Porter, and weighing 24 tons each. Gross load to 
include wagon.” 


I have said a good deal already about Messrs. Howard's engines, 











It is necessary that I should state here that Messrs. Tuxford, 
or Amies and Barford wished to withdraw their engine from 
competition at the brake, possibly because the slide valve was 
so badly set. But this the judges would by no means permit ; 
the engine had been entered for — must be tried, and I 
warn exhibitors that in future no shirking will be allowed. If 
the judges can lay hands on an engine entered to compete they 
will make it compete, unless the owner can show very good 
reason indeed to the contrary. The engine was, therefore, sent 
to the brake and tried this morning, with results supplied in 
Table NogII. Shortly after 2 p.m. the Sutherland, two of Messrs. 
Aveling Porter’s engines, and Mr. Burrell’s Thomson engine 
started for Barnhurst, which was reached in very good time after 
a pleasant run, in which the Sutherland, which got away first, 
kept they ing position, making the run of two and a-half 
miles in a little over thirty minutes, including a stoppage at the 
toll-gate at Newbridge. Very little time was wasted at Barn- 
hurst before the engines began to run over the course. The 
particulars I have collected in Table No. III. The Burrell 
Thomson engine would have made the first run in less time but 
for the fact that the driver received a severe blow in the face at 
a nasty corner from a projecting handle on the steering wheel. 
He lost nerve and lost time. The second run was made, how- 
ever, by the same driver in less time than any of the other runs. 
The ground was all dry, and in good order. Messrs. Tuxford’s 
engine, which came late on the ground, got about half way 
round and ran into a ditch, from which it had to be extracted 
by one of Messrs. Aveling’s little engines, sent for the purpose. 
This brought the proceedings at Barnhurst to a close for the 
day, or rather the night. 





Monpay Nicut. 

Another great battle has taken place, and an important though 
not decisive victory been gained. The great contest of iron 
versus india-rubber tires came off this afternoon, and resulted in 
the complete discomfiture of the latter. It is but fair to remark, 
that the ground was in that greasy condition which is the least 
suited for india-rubber tires, and that the steady down-pour of 
yesterday, added to to-day’s drenching rain, has reduced the 
course in many places to the consistency of hasty pudding. The 
morning was spent by the traction engines at the weighbridge at 
the cattle market in ascertaining their gross weight, for which 
I refer to the table; and also in drawing to the trial fields three 
wagons, loaded with pig iron up to a gross weight of 25 tons 
10 ewt., to be used in the trial, The heaviest load, a little over 
eight tons, was drawn by Mr. Burrell’s Thomson engine, which 
moved along easily, most of the distance, in single gear. 
Messrs. Ransomes’ engine, the Sutherland, also drew her load 
without much difficulty. 

It rained hard here all day yesterday (Sunday), and this 
morning was as wet, cold, and gloomy as need be. None of the 
exhibitors were in a hurry to get to Barnhurst, as the barometer 
was rising, and those who are weatherwise foretold a fine after- 
noon. Messrs. Aveling’s engines arrived first, and one of the 
steam sappers, 6-borse power, which it was settled by lot was 
to start first got into position ; after it was ready a long delay 
ensued. Nothing could be done till the wagons of pig iron 
arrived, which did not take place until the day was well ad- 
vanced. About twelve the rain quite ceased, and the sun came 
out hot, greatly improving the course a moment. At last 
the Sutherland came on the ground closely followed by Burrell’s 
Thomson engine, and the adjustment of the little steam sapper’s 
load Was a thing soon done. I have put in a table—No. IV.—a 
summary of the results and other particulars of this trial, 
from which it will be seen that the little engine started away 
at 274 minutes past 2. She proceeded steadily with the load 
up the first part of the course, the ground very bad and wet, 
and the incline rather sharp, as will be seen by referring to the 
map given in the last impression of Tar ENGIN&eRr, which should 
come into use now if what I have to say is to be understood as 
I wish it to be understood. At 2.32 the engine stopped for want 
of steam. Only one boy did all the work, steering, firing, and 
driving over this very difficult course, and the work was rather 
too much for him. The stoppage occurred at the gap at the 
top of the incline and the highest point in the course, post 18. 
In three minutes the engine started again, with a pressure of 
110lb. At 2.45 the engine stopped to take off paddles, after a 


splendid run to the Barnhurst, at post 64. Started again in- 
three-quarters of a minute; stopped again to take out spikes, 


which occupied very little time, and started again at 47 minutes 
45 seconds past 2, steam 117 Ib. ; a first-rate run was then made 
to the gap at post 97. Here the engine was uncvupled from the 
wagon, and a length of chain interposed, by the aid of which the 
engine stood on the hard road while the wagon was yet in the 
soft field. By this legitimate device the wagon was hauled out, 
was then coupled up, and engine and wagon preceeded at 2.56. 
The shunting station, as it is called, at post 110, was reached at 
2.584. The engine tined right through and stopped for paddles. 
Those being put on, it started again at 3.4, and plunged straight 
into the swampy pit between 111 and 113 posts, stopped here 
for chain at 3.5, started again at 3.7, and hauled the wagon out 
in triumph. At 3.9 the gap in the hedge at 117 was reached. 
A stoppage of one minute was allowed to get steam, and then 
the engine took itself and its load through a place literally knee 
deep in stiff mud, in which the wagon sunk to the axles; the 
engine then proceeded over a very wet and bad track in the 
depot field, until 3.174, when it stopped for chain, went on at 
once, and reached the winning post at 3.19 p.m. Nothing could 
be more satisfactory than the performance of the little engine 
was, but I cannot stop now to criticise or compare, that is a task 
which can be better done in a week or two hence, when all the 
facts have been obtained. Jt must suffice to say now that the 
performance as a whole reflected the greatest possible credit on 
Mr. Aveling, and it would be unfair to pass over the driver and 
the attendants on the wagon without a word of praise. In a 
word, the thing was thoroughly well done from first to last, 
and 1 do not think I can give higher praise than is involved in 
this statement. 

At 3 o’clock the Sutherland, of which a description was given 
in last week’s ENGINEER, received orders to commence firing, and 
at 344 Mr. Head, who was driving her, intimated that he was 
ready to proceed. The boiler pressure at starting was 135 lb., 
the water tank contained about 250 gallons, and the gross load 
conveyed was about 5 tons. Mr. Bramwell was accommodated 
with a seat on the coal-bunker. On starting the load was close 
coupled, but before the engine had passed the fifth post this was 
exchanged for a chain, but resumed shortly afterwards. The 
engine stuck for eight minutes at post 5, and from 3.20 to 3.35 
at post 20. With the exception of a delay of three minutes it 
now proceeded steadily to post 105, where it stopped three 
minutes to obtain water. It will be seen that the course was 
hitherto down hill, with the exception of a short piece of parish 
road from 97 to 105. It proceeded at 3.57, and yafter over- 
turning the flag placed at 111 to mark the shunting point, the 
engine planted itself firmly in the centre of the hollow by post 112 
at 3.59. After sundry ineffectual attempts to emerge, either with 
or without their load, screw-jacks were for the first time brought 
into requisition, though plans had previously been resorted to in 





several instances. When the enginehad by this means beeninduced 
to advance for a few attempts were made to move the load 
by means of a long chain, and sundry chains were broken in the 
operation. At 4.23 they at length got out, and were proceeding 
to extract their load with a long rope, which was the plan 
they ought to have employed at first, when two arrivals took 
= Burrell’s horizontal locomotive-boiler engine, and a 

eavy thunderstorm. After Mr. Burrell’s engine had gone on, 
and the violence of the storm had somewhat abated, the load 
was drawn out, anda fresh start was made at 4.55. At 5 o'clock 
there was another halt for water, the engine having scarcely 
been able to advance, and at five minutes past 5 the load was 
abandoned at post 116, and the gap at 117 was attempted with- 
out encumbrance, but, unfortunately, also without success. At 
5.29, with the aid of men, planks, ashes, and screw-jacks, the last 
field was reached. From this point up to post 144, when a pause 
was made to take in coal, a series of short runs lasting 
altogether twenty-five minutes were made. It was three minutes 
past 7 when the coal-shed was reached, the remaining hour and 
nine minutes being spent in the plank and screw-jack diversion, 
which, from frequent repetition, began to grow wearisome. The 
field in which the course lies from posts 118 to 144 is the one 
which was used by the various ploughing engines for their pre- 
liminary run on Monday last, and the ground is a perfect marsh. 
In fact, it was so bad that two of Messrs. Fowler’s small traction 
engines, which have done such good service during the past 
week, were planted at the same time that Messrs. Ransome made 
their longest pause, and had considerable difficulty in extricating 
themselves. After witnessing the performance of Messrs. Ran- 
some’s engine, Mr. Burrell determined not to run his Thomson 
engine, as from the nature of the soil it was impossible that 
india-rubber tires could obtain a good result. The traction 
engine trials may possibly be proceeded with to-morrow, but [ 
think that to-~isy’s results will be accepted as final. The failure 
of Messrs, Ransomes, Sims, and Head’s engine was so utter and 
complete that it is to be feared that many persons will at 
once and hastily jump to the conclusion that india-rubber 
tires are valueless. I have not arrived myself at this 
conclusion yet; I never expected that india-rubber, or other 
dry, smooth-surfaced wheels would or could traverse the ground 
actually run over. And no one would have expected any result 
but that which was actually obtained, if it had not been that the 
extravagant puffs which have appeared in the Zmes, and very 
many other journals, led people to believe that india-rubber 
possessed some mysterious powers of crossing country unknown 
in any other material. Great disappointment was expressed by 
the unwary that the Sutherland should literally stick in the 
mud, as she did. But if care had been taken months ago to 
teach the world that india-rubber will not travel over mud 
almost without a bottom, there would have been no disappoint- 
ment if the engines did not ran. If the ground had been dry I 
have no doubt that the Thomson engines would have done very 
well. But it cannot be too forcibly impressed on the public that 
no wheel can go over such a course as that at Barnhurst with- 
out paddles or spikes. 1 cannot stop now to criticise the 
engines, however, I only beg those who are prepared to condemn 
india-rubber, because it failed at Barnhurst, to suspend their 
verdicts until they have thoroughly realised the conditions of 
trial. As regards power of traction, the iron-tired wheels would 
have been much more helpless if they had been deprived of the 
paddles, with the aid of which they had the power of progress- 
ing. The trial was really one between wheels with paddles 
and wheels without, and the former won. The trial will reduce 
india-rubber to its proper level, but I do not think that level 
quite so low as the Barnhurst trial has led some individuals to 
think it is. We are to have a run on a good road to Stafford on 
Thursday, and when that is over I shall be in a better position 
to arrive at a proper conclusion as to the value of india-rubber 
than I am now. 

To resume my report of the runs. Messrs. Burrell started 
with gross load of 7 tons 3 cwt. in one wagon at 4.6, that is, 
more than an hour after the Sutherland had started—slow speed 
in gear. The top of the bank was reached at 4.134, and the fast 
speed put on; time lost, one minute. The engine proceeded 
steadily and at a good pace, with steam at about 120 lb. to the 
road at the Barnhurst. Stopped one minute to take off paddles; 
went on and clear into the road without the slightest stop. The 
engine worked beautifully. The shunt was reached at 4.36, and 
the Suthurland was here found, as I have already said, in diffi- 
culties. A little delay was caused by the position of the engine. 
Mr. Burrell then took his engine and load down a little further 
in the pit to a very bad place. Not being able to get through, 
he turned at right angles and tried the pit at another place. 
Getting his engine out safely, he then chained his wagon up 
after him, and got on upper ground again at 4.52. A fearful 
storm of rain now commenced, saturating the ground still more, 
and reducing it to a complete bog. Nevertheless, with some 
changing, but all the time very steadily and well, the engine 
proceeded, and finished a thoroughly excellent performance at 
5.7, or one hour and one minute after starting. I shall have 
more to say of this engine in a little time. it got over the 
ground in a way that left nothing to be desired, and is, I think, 
a sound and serviceable machine, well designed, and well put 
together in every res 

At 6.414 Mr. Aveling started his 10-horse engine to run over a 
course reduced to a fearful condition by the passage of other 
engines, and the rain which had hardly yet ceased falling. He 
proposed to take a gross load of 10 tons, in two trucks, but 
after moving a few yards the engine reared up and refused to 
proceed, so one ton of pig iron was thrown off, and the engine 
then ascended the bank steadily with 1301b. steam. The 
struggle up this bank was tremendous, the wagon wheels going 
in upto the axles almost. A toothgavewayin the jack in the box 
gear, but this did not prevent the engine from proceeding. The 
Barnhurst gate—post 59—was reached at 6.33. A chain had to 
be used here to “screw” the wagons round the turn, steam 
130 lb., blowing off hard. At 7.2 the hard road was reached and 
a stoppage made to take off spuds; started again at 7.74. The 
shunt was reached at 7.22. The engine and trucks plunged into 
the hole. Uncoupled engine, which went on, and tried to haul 
the wagons out with a long chain. This chain broke and another 
was substituted, with which the load was taken to the gap into 
the next field, and here took place one of the most extraordi- 
nary performances I ever witnessed. The engine went right 
through and took the wagons behind her, without a stop. The 
best idea I can give of this gap will be conveyed by the state- 
ment that such was the depth to which the wagon wheels sunk, 
that they could not revelve, and the wagons proceeded for six 
inches at a time with the front wheels not turning, but simply 
dragged through by sheer force. After this there was nothing 
on the track to stop her, and the winning post was reached at 
7.47, or in a little over an hour and six minutes. It will be un- 
derstood that this is the engine illustrated in the last impression 
of Tux Enorineer. The principal particulars of her dimensions, 
&c. will be found in the Table No. 4. It only remains to add 
that Mr. Burrell very wisely refused to run his engine over 
ground manifestly unsuited to his tires, contenting himeelf with 
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bringing out 84 tons in a wagon from Wolverhampton in Jess 
than an hour, over a sharp incline for nearly half the way. | 
Tuxford’s engine, sent by Amies and Barford, did not compete | 


, at all, and so the experiments ended. 


Wenpnespay Nicar. 


I went over to Stafford, or, more strictly speaking, to Upton, 
yesterday morning, and came back again about mid-day. The 
weather was fearful— nothing but torrents of rain, which 
rendered the stiff soil anything but a pleasant walk. Little or 
nothing of any scientific interest was done. Messrs. Fowler got 
a couple of sets of tackle to work. But the attempt made to 
register the consumption of water was abandoned. The only 
water to be had at Upton was as thick as pea-soup, and caused 
the boilers to prime so heavily that the nominal evaporation 
would have been double the true. There is, therefore, nothing 
— oe to record, except my opinion that the Agri- 
cultw iety act very unwisely in separating the ground 
so far from the jt Every on and exhibitors 
especially, of the trouble and expense eye pt bee 
tackle to an out-of-the-way place, so difficult of access that no 
one will go to see it at wok 

The trials in classes 1, 2, and 8, which were discontinued 
yesterday on account of the weather, were resumed to-day. The 
judges had hoped to be able to make ¢ its as to the con- 
sumption of coal and evaporation of water, but as all the com- 
petitors were at work at same time, they had not the requi- 
site staff for the former, whilst the primed so badly, on 
account of the dirtiness of the water, as to make any measure- 
ment of evaporation totally unreliable. Under these circum- 
stances they had to content themselves with indicator diagrams, 
of which a great number were taken. I send you specimens 
taken from each engine. They are all taken from both ends, 
with the exception of that from Messrs. Howard, who, notwith- 
standing the clear and precise instructions furnished by the 
Society to all exhibitors, had only provided for diagrams being 
taken from the back end of the cylinder. The diagrams from 
Messrs. J. Fowler’s 20-horse power engines were taken when 
they were running at a very high speed, sometimes as much as 
250 revolutions a minute, which will partly account for the 
irregularity of the line of pressure at the commencement of 
the stroke. The ground, which contains some of the worst 
hills I have ever seen ploughed, has not yet been accu- 
rately measured out. The judges merely take the time and 
depth of cultivation, measuring the length and breadth of the 
plots afterwards. In Class 1 Messrs. Fowler worked yesterday 
with a six-throw digger, cultivating 9in. deep, and with a nine- 
tine cultivator 8}in. deep. To-day they were ploughing with a 
three-furrow German mouldboard plough, making a furrow 
llin. to 12in. deep ; and with their 12-horse power engines they 
worked a five-throw digger 9in. and a seven-tine cultivator 
Zin. to 8in. deep. For the Lord Vernon cup they worked a 
digger Sin. deep, a cultivator 6in. to Tin., and a plough 6in., 
using the double drum, driven by a short shaft with universal 
joints, and not as at Barnhurst with a All other compe- 
titors for the Lord Vernon cup have adopted the same plan. In 
Class 2, with a clip-drum, they worked a digger 7in. deep, 
and a cultivator Yin. to 10in. deep; and im Class 3 a 
seven-tine cultivator 6in. to Sim. deep, and a four-furrow 
digger Sin. None of the other competitors have been doing any- 
thing of much importance, except the Ravensthorpe Company, 
who did some very good work in Class 1 with a four-furrow 
pleugh, 10in. deep 4ft, 3in. wide. To-morrow they are to work 
with the engine 250 yards away from the field, the greatest dis- 
tance of which their supply of rope here will admit. 


DIAGRAMS, 








Fisken’s traction engine. Boiler pressure, 951b.; revolutions, 


78 (slow) ; 48 lb. spring. 
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Same engine at full speed. Revolutions, 240. 
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J. Fowler and Co.’s 12-horse power traction engine, single 
cylinder, 10}in. diameter, 12in. stroke, 120-150 revolutions, 
boiler pressure, 1201b.; working a seven-tined cultivator. 
Taken when implement was going down hill. 
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J. Fowler and Co,’s double drum inc, going out farrow 
with four-furrow plough early in farvew. Boller prdbure, 129 1b.; 
- Sauagaaas ; average of furrows, 3ft. Zin. wide by 6in. 














J. Fowler and Co,’s 12-horse power pair of single-cylinder 
engines, digging 8jin. deep by 57in. wide. Boiler pressure, 
140 lb. ; revolutions, 250; middle of furrow, 56 1b. spring. 


* 


_ J. Fowler and Co.'s 20-horse power engine working with a 
six-tined digger to a depth of 8}in, Botler pressure, 150 Ib. 
In middle of first furrow, coming down hill ; 48 Ib. spring. 
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J. and F. Howard’s IZhorse power double-cylinder engine, 
ploughing with long rope. Boiler pressure, 9 lb. ; revolutions, 
132; taken from back end of cylinder only. 
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Amies and Barford’s engine by Tuxford. Boiler pressure, 
901b.; running purposely slowly at 76 revolutions; 48 Ib. 
spring. 
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Barrows and Stewart’s engine. Boiler pressure, 76 lb. ; revo- 
lutions, 120 ; short rope furvow ; left-hand cylinder. 





In the show-yard to-day Messrs. Howard’s traction engine was 
at last got to work. The results of the performance will be 
found in Table 2. I anticipated an interesting trial with steam 
of about 180 Ib., cut off very early in the stroke, but I was dis- 
appointed. The trial began, indeed, with steam of 150 Ib., but 
this did not last, and during nearly the whole run the pressure 
was maintained steadily at 1001b. The test was not strictly 
accurate, as on starting there was no water in the gauge, and 
though it was pumped up during the run, there was no water in 
the glass when the run ceased. The firing was as bad as pos- 
sible, and so the boiler scarcely gota fair chance. The evapora- 
tive efficiency is small, and the di not very good. I send 
you a pair to engrave, as the engine is a novelty in most re- 
spects. The run has afforded no evidence to prove 
that it is desirable to abandon the locomotive type of boiler in 
favour of the water-tube boiler, as made in this case; the low 


pressure decided by the exhibitors to run at possibly deprived 
the boiler of any ce it had. It will be seen that the con- 


sumption of steam by the engine is far from being extravagant. 
The low result is due to the inferior evaporative efficiency of the 
boiler. The steam, in a word, was used pretty fairly; but there 
| was not enough of it made by the coal burned. The trial of this 
e brought the experiments to a close, and this is, therefore, 
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a very suitable place for giving a very useful little formulas, pre- 
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pared by Mr. Porter, of the firm of Aveling and Porter, which is 


extremely handy, and I fancy far from generally known. Here 
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it is:—Let C be the whole quautity of coal per horse burned in a 
mechanical time in minutes, let this time be T, then 


7 © will give the consumption per borse per hour. Thus 


let C = 14 and Tae 200 mimutes, then 14x 6¢= 810 and 
200-840 = 4:21b. consumption per horse pet hour required. 

In taking my leave of this portion of the show-yard, I must 

express my thanks for the extreme courtesy which was shown 

Mr. whe is associated with him 

Stall to These gentlemen, indeed, every member of their 

Sv» tacttnakeh eng ktbsereteamnennto, wlio tony have con- 


very unusual in 


Agricultaral Society. c 
exception, been cause] by 
the exhibitors and not by the judges. 

Tomorrow morning at 5 am. we start for Stafford. The 
steam omnibus “Chenap,” built for the Indian Government by 
Messrs. Ransomes, Sims, and Head, will take the judges over. 
The following is the programme, as in the yard this 
morning :~ “ Traction engine trials on . The following 
engines are to start in the annexed order: —(1) Sutherland, 
gross 2 tons, made up of. one portable engine and one 
small loaded wagon ; (2) Messrs. Aveling and Porter’s 10-horse, 
load 15 tons, made up of a portable engine and one large 
loaded wagon; (3) Aveling and Porter’s 6-horse power, load 
9 tons, made up of portable engine and loaded wagon ; (4) Bur- 
rell’s (locomotive), load 12 tons, and Thomson engine—12 tons 
—made up in the same way. Steam to be up for a start at 
5a.m. Coal and water used will be noted.” Nothing will be 
decided in time for post to-morrow, but I will telegraph from 
Stafford if necessary. 
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[By TeLecrart.} 
SrarrorD, Thursday night. 

The traction engines and the Indian omnibus started this 
morning according to the intention expressed in my last. The 
engines were loaded as follows: - Aveling (10-horse) gross load 
26 tans ; Aveling (6-horse), M tons ; The Sutherland, 224 tons ; 
Burféll's (locomotive), 20 tons; Burrell’s (Thomson), 21 tons. 
The consumption of coal was—Aveling (10-horse), 5ewt. 1qr.17 Ib.; 
Aveling (6-horse), 3 cwt. 2 qr.; Burrell’s (locomotive), 5 cwt. 3 qr.; 
Burrell’s (Thomson), not , wagon broke down. The 
Chenab burned 5jcwt. The Sutherland started at 5.25 a.m. 
Aveling at 5.27, Aveling (6-horse) at 5.35, Burrell’s (locomotive) 
at 5.38, Burrell’s (Thomson) at 6.50, the Chenab at 6.57. 
Aveling’s (10-horse) arrived at 11.5, Aveling’s (6-horse) at 11.15, 
the Sutherland at 10, Burrell’s locomotive at 12.4. 


MESSRS. J. FOWLER AND CO’S IMPLEMENTS 
AT THE ROYAL AGRICULTURAL SOCIETY’S 
SHOW. 

There are “ four traction engines exhibited at Wolver- 

hampton by this firm, two of 12-horse power and two of 6-horse 

—< (nominal), of whioh we illustrate one of 12-horse power, in 

ig. 1. Im their features they are similar in construc- 
tion, whilst thereare differences in details not without importance. 

All have boilers of the ordinary locomotive type, with fire-boxes, 

and, in consequences, with a grate surface of more than ordinary 








size. This @ comparatively slow combustion, and saves 
not only i but also the boilers themselves to a Po ay one 
degree. engines have one cylinder only, completely steam- 
jacketed and lagged, and eombined with a spacious dome, the 
safest and simplest remedy against priming. It is placed near the 
smoke-box end of the boiler, and, consequently, takes its supply 


from the driest t of the steam space. The increased side 
plates of the fire-box are used to support the bearings of all shafts 
of the road gear. Thus the strain exerted on brackets, and through 
the brackets on the boiler are, as it were, neutralised in 
two single rigid plates. r connection is, consequently, much 
mere solid, and no unduestrain is exerted on the rivets and stays 


“of the boiler itself by the intermediate gear of the road motion. 


Besides the plummer blocks and brackets are reduced to a 
a considerable reduction of weight for the whole 
btained. The road gear consists of spur wheels exclu- 
—_ @ single intermediate shaft being required, which lies 
parallel to the hind axle and crank shaft across the front of the 
fire-box. At the end of theorank, opposite the fly-wheel, are two 
pinions, of which either can gear into's double wheel on the inter- 
mediate shaft. The latter, at its opposite end, carries the road- 
wheel pinion, which gears into the main driving wheel on the 
hind axle. ‘This wheel contains an ordinary differential 
gear, consisting of two bevel pinions centred in the body 
of the wheel, and two bevel wheels centred on the 
hind axle. One of them is bolted to the nearest road 
wheel, the other is keyed to the hind axle, to whioh also the 
further road wheel is fixed, The action of this gear is well 
known. It permits each road wheel to go independently at its 
proper speed in turning curves, both wheels fully maintaining 
their propelling power. By means of a pin the action of this gear 
can be stopped, which may be nevessary in very soft and irregular 
ground. he two road wheels are virtually ol ww _ 
axle, as in most ordinary traction engines. ing, the 
differential gear gives to the en a facility in turning which 
cannot otherwise be obtained. e engines stand-on three wheels. 
The front wheel turns in a ring, supporting the weight of the 
engine either by a number of balls or rollers, the fore-carriage 
thus formed being steered by means of a , worth-wheel, and 
pitched chain, The advantages of three wheels are a greater facility 
in turning, a safer position of the engine on narrow slippery roads, 
and a more quiet run, as a great number of the shocks received bya 
four-wheeled engine are avoided by the application of only three 
wheels; still for engines intended to work over more than ordi- 
narily soft land, or for larger sizes, four wheels may be employed. 
By the two pinions on the crank which can be thrown in 
and out of gear with t ease, a quick and a slow can be 
given to the road-wheels. Such ready means of the 
speeds are very necessary, especially in hilly districts. A small 
vertical rope drum with ‘steel wire rope can be worked indepen- 
dently by the engine. The object of this useful addition is 
to pull by direct rope traction, with the engine standing still, 
very heavy loads over steep inclines, or also, if the engine 
should accidentally get into a ditch or bog, to enable it, by means 
of the rope, to pull itself out. \e 
One of the 12-homse and one of the 6-horse power engines are pro- 
vided with india-rubber wheels, the other two being put on ordi- 
nary wrought iron wheels, The india-rubber rim is constructed 
in segments, so that when any part of this expensive covering 1s 
seriously damaged, only the part thusinjured needs removing and re- 
placing. All engines are provided with steam receivérs, into which 
exhaust steam is sent before into the chimney. This 
effectually prevents the barking noise of the exhaust—one of the 
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chief complaints made ag 

‘Water tanks are fixed in front and behind the fire-box. The 
objeet of this arrangement is by reducing the hind tank to get the 
draught stud as near to the hind axle as pee, thus greatly 
assisting the steering of the engine when pulling a heavy load. At 
the same time a considerable amount of water can be carried in 
this manner, which is of great importance for the practical working 
of traction engines over longer distances. Finally, all engines are 
provided qith a fly-wheel, conveniently placed for et belt, 
and thus doing any work suitable for portable engines. ese fly- 
wheels, like the rest of the engines, are covered by sheet iron, so 
that no movable part is visible which could frighten horses, and 
thus cause accidents on ordinary roads. The chief dimensions of 
the 12-horse power engines are as follows :— 


Diameter of cylinder .. .. .. o- 10}in. 
Stroke .6 cc ce co oo ce ove 12in. 
Total heating surface .. 142 square feet 
Average steam pressure wn 100 Ib. 
Number of revolutions .. .. «. «+ ee 150 
Diameter of fly-wheel.. .. +2 «2 «. of of 4ft. Gin. 
Speed of road motion (quick)... .. .. «+. «. 2h miles 
oe : . 1 


” ” = 
Driving wheels (diameter).. ° 
E ~ — C6:.00- 66. o0..00. vo | Gee 
Weight of engine, complete, in working order .. 11 tons. 
The corresponding dimensions of the 6-horse power engines 
ame as fellows :— 


Diameter of cylinder... .. «2 «+ o- Thin. 
Perolee 4, oe ce oe oe oe oe ° 10in. 
Total heating surface .. .. «2 o- 115 square teet 
Average steam pressure * ee 100 1b. 
MNutober of revolutions .. 6s oe oe oe oe 1H0 
Diameter of fly-wheel.. .. .. - 4ft. 
Speed of road motion (quick) .. 3 wiles 

ws re (slow wo ot) oe" Se * 
Driving wheels (diameter).. oo cc co co St, 

Py ” (Dseudth) «co ce oo cc oe coo Mim. 
Weight of engine, complete, in working order .. 7} tons 


The boilers of the 12-horse power engines are of wrought iron, 


tt traction engines on jpublic roads. | 





Fic. 2.—IMPROVED THREE-WHEELED WAGON, 


double riveted throughout. All gear is of steel. Two four-wheel 
wagons, carrying a maximum load of six tons, are exhibited in 
connection with the larger class of engines. The sides can be 
opened completely, for readily loading and unloading the carts. 
The draught bars are so arranged that the pull does not, as usual, 
go through the fore carriage, nor any other part of the wagon, 
but is brought age a longitudinal draught bar from one end of 
the wagon to the other, and thus through the whole number of 
carts forming a train. In this way the wagons are not subject fto 
undue strains, and can be made correspondingly lighter. Messrs. 
Fowler are also now bringing out a three-wheeled wagon, which 
we illustrate in Fig. 2 

Fig. 3 shows a root and stone extractor. This implement, of 
extraordinary dimensions, is a simple balance cultivator of three 
tines, and may be worked with two, or even with one tine, if re- 
quired. It takes hold of stones or roots in the ground, which it 
tears loose and brings to the surface. The strength and dimensions 
of every portion of thé implement are such that it is able to stop 
the engine when it encounters a substance too powerful to be 
overcome without breaking anything. Where cal to be newly 
prepared for cultivation it will be found very useful. 

Fig. 4 represents a cultivator, constructed to turn round at the 
headlands, working with one set of tools in both directions. A 
horizontal main frame, of a nearly triangular shape, is carried on 
three wheels, of! which the two hind wheels turn on a common 
axle, whilst the front wheel supports this end of the implement 
by means of a loose fore carriage, rings, and balls, and serves as 
steering wheel. The axle of the hind wheel is cranked, so that 
in turning it the wheels are pressed down or lifted up, and conse- 
quently the frame also is either raised or lowered. Considerably 
behind the steering wheel, firmly connected with the main frame, 
is a vertical stud, which carries the draught lever. This lever is 
in form a large horizontal fark, provided with a short tail-end, the 
hole for the centre stud being in the place where the three arms 
meet. At the end of the two long arms the ropes of the two 
engines are attached, and the fork is of such a size and shape that, 
when one of the ropés is pulling, the other is held sideways clear 





of the implement. A chain is fixed to the tail-end of this lever, 
which is attached to a segment or arm keyed to the cranked nind 
axle. Thus, when the draught lever is turned at right angles to 
the implement, this chain is pee and by moving the segment 
turns the crank, depresses the hind axle, and lifts the main frame 
up. To this frame a number of tines or other cultivating tools are 
fixed, whose depth in the ground, whilst working, is ted by 
a stop, which prevents the cranked axle turning be a certain 
position. 

The action of the implement is now easily understood. Whilst 
working in one direction the frame is permitted to sink down 
to its proper level, and no further, by the stop of the hind axle 
just mentioned. The apparatus is steered Wy the front wheel, by 
means of a hand wheel and pitched chain, wheel and chain acting 
on the fore carriage. The position of the draught stud behind the 
steering wheel—a most important feature of the implement—gives 


to the latter the necessary stee: power for any width of imple- 
ment. Arrived at the headland, the second engine at once begi 
to pull, turning first the draught lever. This acts in the descril 
manner on the hind axle, and 


the fi withjthe tines, out of 
the ground before the actual tumuing of the Sockets. 


The implement then swings round, moving at the same time into 
new land. The steersman, who, by means of a lever and catch, 
prevents the frame from sinking down for a moment, now permits 
it to fall back into its work, and the return journey commences, 
the man never ha’ left bis seat during the entire operation. 

The patent seed drill, Fig. 5, is built nearly on the same prin- 
ciple. The main frame is carried on a straight hind axle, and 
consequently not lifted in i The steerage a a ht 
lever, and draught stud are of the described D. e 
difficulty in steam drilling is the problem—how to use the 
great power at the di of the tackle without giving to the 
implement an altogether impracticable width. This is accom- 
plished by combining in one implement the means of performing 
simultaneously three operations, which are generally performed 
separately, such as light cultivating or thorough harrowing before 
the drilling, and the harrowing-in of the seed after the 
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SLEEPING]VAN FOR MEN. 


passed, Attached to the main frame, which carries and works | these movable houses would prove of great service. In addition | £116 1s. 6d. The general fund for conducting the ordinary busi- 
the ordinary drill box, we notice in front of the seed coulters «| to convenient accommodation for the men, they conta a vice | ness of the institution was shown to be £507 4s. lid. The super- 
light cultivator frame, which in turning is lifted by the action of | and a small store-room for duplicates, which are thus at hand | annuation department exhibited the sum of =—-- to its 





the t lever, and hinged in such a way that it adapts itself | when required. redit, and the widows’ and orphans’ fund £19 1) = 
\ phn ot the surface of the ground. Behind tho euitons we total of nochoel fooemind « or in the treaswrer’s hands for all pw- 
\ follows the seed harrow, in four frames, also suspended, and lifted poses, therefore, is at this moment £1652 17s. 1d. The 
up in turning by hand, and by the same action w lifts the LONDON ASSOCIATION OF FOREMEN ENGINEERS AND Dravauts-| sheet and report were, after a brief a o One, 
an 


drill coulters. jus, a width of 10ft. can be cultivated, drilled, | wzn.—The thirty-seventh half-yearly meeting of members of this | accepted by the meeting. Messrs. q 
and harrowed at the same time, agen | avoiding the objectionable | institution Ses tls on Sat: , the Ist inst., at the City Ter- en » Goes asa ies committee for the ensuing half-year, 
en on the soft surface prepared by the — Pe p ns J. mewn Royal a ms. Feary filled the ont *. Ly arene as second — The oa on 
: b air. xr the reception of minutes of the preceding sitting, a few introductory remarks, proceeded a ‘S 
There is another drill of this kind exhibited—namely, a com- | Mr. George Potter, foreman of boilermakers, at 7 Steward’s, municated by Mr. Angus Macpherson) on “* What is Steel.” The 
bined manure and seed drill, fitted with the same arrangement,for | Milwall, was unanimously elected an ordinary member. Messrs. | paper was followed by a discussion, in which Messrs. Salmon, 
turning and steering, and manufactured by Mr. Coultas, of | Saxton, Frankham, Draycott, and ‘Saxon were also proposed in | Ives, Lax, Coates, White, Nicholson, Gibbon, Irvine, the 
— ; the same category. e chairman next invited the auditors, | man, and others shared. Eventually a vote of thanks to Mr. 
o's. represents a sleeping van most conveniently up‘for | Messrs. Welch and ge = to produce the balance-sheet for the | Macpherson and to the chairman brought the proceedings to a 
of lodging the workmen of a steam tackle (four or five half-year, together with their report thereupon. From the| close. It ma be stated that the Association now numbers 120 
men), provisionally in the fieldneartheir work. For tackles working t-named document it was gath that the receipts for that ordinary and 60 honorary members, indicating a steady increase 
a8 under certain conditions, | period amounted to £161 1s, 5d,, and the disbursements to! in this directi 
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RAILWAY MATTERS. . 
A PROSPECTUS has been issued of the Edinburgh Tramways Com- 
pany, with a capital of £30,000, in shares of £10. The company 
been incorporated by a special Act of Parliament to carry out 
a system of street tramways in Edinburgh and its suburbs, espe- 
cially in Leith and Portobello. The length comprised will be 
about eighteen miles of double line. 
THE first ordinary meeting of the Buenos Ayres National Tram- 


.way Company (Limited) was held on Tuesday at the offices, Great 


Winchester-street-buildings, Mr. J. Chapman in the chair. The 
chairman said the meeting had been called pursuant to Actof Par- 
liament, within four months of the registration of the company. 
An engineering staff and a considerable quantity of material had 
been sent to Buenos Ayres, and as the terrible epidemic which had 
so long raged in that city had recently subsided, there was every 
reason to expect that the line would be completed by the end of 
the present year. The directors had full confidence in the success 
of the undertaking. The whole of the 14,000 shares had been 
taken up, and a number of shareholders had paid up in full. 
There was now £60,000 in the hands of the company. The con- 
tractors were bound to pay during construction interest on the 
capital paid up at the rate of 7 per cent. per annum. 

THE new carriages on the Metropolitan District Railway are sup- 
plied with but a single gas lamp, and this is not well adapted to 
the general convenience of the pagsengers, being at one side instead 
of in the centre of the ceili One is in to doubt the 
pleasurableness of half an hour's ride in twice a day to 
and from business, but probably the directors of the railway would 
consider this eccentric. The Globe complains that, notwithstand- 
ing the complaints of the public and the remonstrances of the 
press, the Metropolitan Railway Company persist in permitting 
their carriages to be overcrowded. Some allgwance may, it thinks, 
be made in holiday times for an exception swollen traffic ; but 
day after day there is still the same cause of complaint, and the 
trains that run from Bayswater to South Kensington are so crowded 


’ that passengers at the intermediate stations are obliged to wait 


till a series of trains shall have cleared off the excess of traffic, or 
else are compelled to jump into carriages which have only standi 

room. This, the Globe considers, is a violation of the law, which 
it is the duty of the Chief Commissioner of Police to guard against. 

THE Chicago and North-Western Company had made a contract 
with the State Line Union Railroad Company for extending the 
Fox River Valley road in Wisconsin from the State line, near 
Genoa, north-west about nine miles to Geneva, on Lake Geneva, 
the happy fishing waters of Wisconsin. This part of the road is 
to be completed by the 25th of July; and eight miles more, to 
Elkhorn, Wis., is to be finished as fast as possible afterward. 
Connections are to be secured to Chicago at Crystal Lake over the 
Wisconsin Division. Geneva is one of the most attractive spots 
in the north-west, and even in its most isolated condition it is the 
residence of many wealthy people. With a railroad to Chicago it 
ought to become a great summer resort. Preliminary surveys 
have been made for a road from Geneva, IIl., to Batavia, down 
the west bank of Fox River. The stone quarries, carriage factory, 
and paper mill along the river offer inducements for building the 
road to secure their freight business. It will be nearly parallel 
with but much nearer the river than the new line of the Chicago, 
Burlington, and Quincy, and will have its station in the town and 
not at one side, as are both the present stations. Mr. Dunlap, 
Mr. Porter, and others of the directors have been at Green 
Bay to arrange for building the Bay Shore Extension from Fort 
Howard to Menominee. The contract for construction has been 
closed and the grading is to begin at once. 

A SPECIAL general meeting of the Midland Company was held 
at the railway station, Derby, on Wednesday, Mr. W. P. Price, 
M.P., in the chair. The chairman said the object of the meeting 
was to consider the expediency of entering into an agreement pro- 















posed to be sgheduled to and confirmed by the Euston, St. Pancras, 
and Charing Oross Railway Bill now before Parliament. The con- 
ditions of ment were that the Midland Company should 
have the uge of the intended railway, upon the payment of a fixed 
annual sum, for through traffic, with a small payment in addition 
for each pag carried to and from the Euston and St. Pancras 
station. yments were to be for through traffic of all 
kinds, £30, annum; for each passenger to suburben stations 
on the Mi one halfpenny; and for’ ngers, one-eighth 
of a penn @ Euston Company would maintain the line 
and pa a es, and a similar ment would probably 
be made with the Sonth-Eastern y Company and the 
promoters of the line, but if not mac the latter company 
the Midlang mpany would pot to the arrangements. 
He concluded waving a fog esolution approving the agree- 
ment. Mg, Bilis seconded tit mo hich, after some discus- 
sion, was ¢ ried The i that a meeting had been 
held by the Midland 1ern Company on the coal 
dispute. The pro sab yuarhc reat Northern was that the 
Mi «nd Pampa oho reduce the rate of traffic from 1s. 4d. to 
8d. bon however, did not meet with the approbation 
of the nd directors, and a s stion was thrown out to 
ie they entered into the consideration 

t d Co) y were led to under- 

% sition to act inde- 





not entertain the 

whers of the 

of July a 

¥ mile 1 to Is. 1d. per ton, 

68 ol to London, This 

hareholders might rest satisfied 

ment was one which would prove remunerative to 


’ : UInD ‘ . 
nits A New York, on behalf of the English share- 
holders, after 9 few = veers of quietness haye been reviyed. The 










inv to whereabouts of the English shares purloined 

, the “ has advanced to a point of sufficiently complete 
emo ; 

warrant a 


made in t 


a mekion wpas tor Damir 
a notice u ay Gon’ 
before Tudge Blatehtor d,a 
to show gause why the 
English own or else 
the great ** Heath, Kaphael, and others, against 
Fisk, Gould, and others,” whi has been pending in 
the United States’ Court, and which is designed to oust 
the “Ring” from the control of the railway, the defen- 
dants have this week filed their answer to the plaintiffs’ bill. It 
is a long document, and is chiefly an argument to prove that Fisk, 
Gould, and Co, have always been legally elected directors of the 
company by the shareholders of their own free choice, and con- 
sequently should remain in control of it, and that their actions 
have always been legal and proper. ‘This answer brings this great 
suit to a probability of issue, so that there is a prospect at some 
time of a decision of the vital question whether the “‘ Ring” 
are or are not to retain contyol of Eric. Until autumn, 
however, the progress of the cause will be materially delayed 

the usual summer recess of the Court. The dispute between 

ie Government and the New York Central Railway upon the sub- 
= of the collection of the United States’ income tax upon the 

ous “‘ stock-watering dividend ” of that corporation is believed 
to have been compromised. The Govi rnmnent is to receive a pet 
of the tax, which will be upon that portion of the extra dividend 
which was “earned” after the Income Tax Law passed. The 
fore in the adjustment of this matter are probably prompted b 
the hope that some of the numerous laws ts now pending wi 
refe’ the income tax will result in its being 





In 


rence to decided as 


unconstitutional, upon which event the shrewd railway managers 
know that the effort to collect this tax from the New York Cen- 
tral Railway will cease. 


NOTES AND MEMORANDA. 


THE construction of canals in modern E was 
in the twelfth century. Sluices, with double doors, were not 
introduced until 1481. They were first used at Viterbo, in Italy. 


THE master builders of Leeds have deciddd to lock-out from 
Wednesday morning the carpenters and joiners in their employ— 
about 800 in number—owing to the operatives in the employ of 
three of their body having been withdrawn from the workshops. 


THE New York Tribune says :—‘‘The electric telegraph has 
almost encircled the globe. To-day we have information that a 
submarine cable has been laid and is in practical operation between 
Singapore and Hongkong, thus placing the British colony at the 
last named port in direct communication with London. When the 
gap which now exists in the girdle shall be filled by a cable under 
the Pacific Ocean, we shall have practically abolished the old terms 
of East and West, and shall have such another confusion of 
telegraphic time tables as no man heretofore has dreamed of.” 

Tue first canal made in England connected the rivers Trent and 
Witham. It was begun during the reign of Henry I. England 
has now 2800 miles of canal communication, Ireland 300, and 
Scotland 175; making a total of 3275 miles for the United King- 
dom. The longest of these canals is that which joins Leeds and 
Liverpool, 127 miles in length, finished in 1816. The New River, 
which has supplied London with water, is a canal. The canal 
connecting Manchester with Worsley, built by the Duke of 
Bridgewater, in 1755, was cut, for eighteen miles, under ground, 
at a cost of £170,000. 

THE second artesian well sunk with a view to determine the 
thickness of the sulphur heds of Louisiana and the nature of the 
superincombent strata has reached a depth of 522ft. At a depth 
of 428ft. it struck the sulphur-bearing stratum. This was 112ft. 
in thickness, made up of layers of pure crystalline sulphur, alter- 
nating with white limestone mixed with sulphur. ese were 
surmounted by 41ft. of white crystalline limestone, and underlaid 
by 12ft. of limestone containing some white sulphur. Professor 
Hiilgard advances the opinion that these deposits had their origin 
in reactions between gypsum and lignite, the former being in 
CXCCES. 

Unpes the pressure of necessity a Salt Lake City blacksmith 
has invented a machine to kill grasshoppers. It can be manufac- 
tured for 75 dols. It consists of a frame drawn by two horses, 
having an apron extending forward close to the ground to scrape 
up the locusts, with a hood above it, forming a box open in front. 
At the rear of the machine is a pair of rollers geared together, the 
upper one driven by the carrying wheels, of which it forms the 
axle. Whatever may find its way into the front of the machine is 
obliged to pass between the rollers at the back, which, being 
capable of being forced close together, are described as completely 
demoralising the “‘ironclads.” 

THE canal of Briare, the oldest in France, was commenced in the 
year 1606, during the reign of Henri Quartre, and finished in 1740. 
It is 344 miles long, and in conjunction with the canal of Loing, 
at Montargis, forms a communication between the rivers Loire 
and Seine. It was constructed under Hugues Cromier, a renowned 
engineer of that time. The celebrated canal of Languedoc is the 
largest in France. It has more than one hundred locks, is 153 
miles in length, and is capable of admitting vessels of one hundred 
tons burthen. Commencing in the river Garonne, at Toulouse, 
and terminating in the lake of Thau, it forms a connection between 
the Atlantic and Mediterranean seas. The canal from the 
Durance to Marseilles is 52 miles long; 11 miles of this length 
are subterranean passages through the Alps. It was finished 
July 8th, 1847. 

Dr. F. GutzKow, late manager of the San Francisco Assaying and 
Refining Company, has recently described to the Chemical Society, 
Berlin, a new method of silver refining, which he discovered and 
introduced in California. In the old process silver was reduced from 
dilute sulphuric acid solutions, by metallic copper; but the in- 
creased production of sulphate of copper as a bi-product of many 
manufacturing processes rendered this method a very costly one, 
on account of the difficulty of selling the blue vitriol without loss. 
The plan Dr. Gutzkow at length adopted was as follows :—He dis- 
solves the ingots in hot concentrated sulphuric acid, and then pours 
his hot turbid fluid into a cast iron cauldron containing dilute 
sulphuric acid, specific gravity 1°617, heated to 110 deg. 
When the liquor has become clear it is syphoned off into another 
oonldenn, and cooled by water externally applied. At the bottom 
of this vessel a yellow-coloured crystalline mass of sulphate of 
silver will be found deposited. The sulphate of silver is then re- 
moved with iron shovels, placed in a lead-lined box with a per- 
forated bottom, and a vey concentrated solution of proto-sulphate 

i 


of iron poured it. portion of the silver will be carried 
through with the ion 

the vessel pl] t, but the greater portion of the crystal- 
line sulphate of silver ig conyerted into a dense coherent mass of 
wmotallip silver, which when washed and pressed is fit for the cru- 





and deposited in a spongy state in 


tin future years in 


Coat seems destined to play a prominent 
continuous increase 


Germany. This is shown by the great 


in the production year by year di memorable sixth decade 
of the present century. Pts: and ending with 
1869, inclusive, the yearly pri in Germany 
was ‘as follows +1860, 12°347,825 tons; 1861, } 133,048 tons ; 
1862, 15,576,398 tons; 1863, 16,906,707 tons’ 1964, 19,408: 
tons; 1865,” 21,704,705 tons; 1866, 21,629,746 tons; 1867, 
23,738,327 , 25,704,708 tons ; 1869, 26,774,368 tons. In 
er W y to have raised in 1869 double 
as much cog} as F; one-fourth as much coal as 
Great are still very far behind us in the 
matter would to have now broken 
ground in garnest. If we gam the production of with that 
of 1860 we an ase Of 14,426, io or ag com 
an 369 than 
ae the med in @ protion was 117 per 
gent. per cent. In the pro- 






in She value was only 
resented by 23,761,094 tons, or 
292 tons, or 9°60 per cent. ; 


Sp by 
i BY, 
1°30 pe cent, ; and the other states 

Bay Pin 0°40 per cent. In coal, as in 
war, Prussia thus stands foremost among the nations forming the 
Zollverein ; and in coal legislation, 2s in war making, Prussia can 
probably do pretty much as she likes. It would op that the 
quantity of coal exported in 1869 from the Iverein was 
3,984,828 tons, or 14°90 per cent. of the whole extraction. In the 
total of 3,984,828 tons France figured for 1,720,514 tons, or 43°20 
per cent. ; and the Low Countries were represented by 1,259,159 
tons, or 31°60 per cent. The quantity of coal imported into the 
Zollverein in 1869 was 1,856,149 tons, of which 401,492 tons, or 
21°60 per cent., came from Belgium, while 25,880 tons, or 1°40 per 
cent., were obtained from France. Adding to the indigesous coal 
production of the Zollverein in 1869 the amount of the coal 
imported, and deducting from the total the quantity exported, we 
find that the consumption of coal in the Zollverein in 1869 was 
| 24,645,689 tons. this consumption the Zollverein itself 
supplied per cent., while foreign imports made good the 
remaining 74 per cent. On making a corresponding calculation 
for 1860 we find thatin that year the coal consumption of the 
Zollverein was 11,292,437 tons; the consumption of 1869 
accordingly presented an increase of 13,352,202 tons, or about 
118 per cent. In 1860 the coal consumption of the Zollverein was 
6} ewt. per head of the population ; in 1869it had grown to 12cwt. 
| per head of the population. An increase of 6\cwt. per head 

would thus seem to have been established in the ten years; in 
| other words, the coal consumption cf the Zollverein increased 
during the decade to the extent of 914 per cent., while the popu- 
| lation only increased in the same period to the extent of 14} per j 
| cent 
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: MISCELLANEA. 


It is decided that the rank and file are to be armed with a 
emeny rifle of the same length as the present sergeants’ 
rifle. 

An American paper says that there are 400 professional wood 
engravers in the United States, while thirty years ago there were 
not twenty. 

THE following appointments having been made at the Admiralty: — 
James Bannerman, engineer, to the Indus, additional for the 
Coquette ; Charles Boddington and John Kelly, engineers, to the 
Rattlesnake, additional, for disposal. 

A survey of the coast and islands of Alaska has been com- 
mitted to Mr. W. H. Dall by the United States Government, and 
it is hoped that the result may be a map more trustworthy than 
any in existence. 

THE restoration of the north arm of the great ey of Lincoln 
Cathedral is making good progress. The whitewash and plaster 
have been removed from the roof, and it is in contemplation to 
restore the picturesque bordering. The marble columns are also 
being restored. 

On Friday evening a meeting was held in the Lecture Hall of 
the Mechanics’ Institute, Newcastle-on-Tyne, called by the pro- 
moters of an undertaking intended to be incorporated under the 
Companies’ Acts of 1862 and 1867, and to be called the Ouseburn 
Works Company (Limited), Newcastle-upon-Tyne, for the purpose 
of promulgating the views and working of the association, The 
meeting was largely attended, and Dr. Rutherford, the chairman, 
explained the scheme which met with general approval. 

In reference to a question raised last week as to the use of the 
subway from Palace-yard to the Embankment being limited to 
“peers and members of Parliament,” the chief r to the 

Board of Works reported that when the portion of subway was 
constructed by the Government the Chief Commissioner of works 
stipulated that he should have power to close that portion of the 
subway, and the board was put up to preserve that power during 
his pleasure. It was never intended to let that subway remain 
open all night, and it was proposed to put two gates to be closed 
during the pleasure of the board. 

The Committee of the Society of Arts appointed to examine the 
relations between Government and inven’ have come to the 
conclusion that reasonable grounds exist for dissatisfaction as to 
the treatment which the latter have received. The Committee 
have examined many wit , and the powed a resolution to 
the effect that ‘‘ The present system of ing with inventors is 
unmethodical and unsatisfactory, and the one obvious defect of 
the present system is the want of a suitable record of the inven- 
tion submitted, and of the proceedings taken therein.” The 
Committee think that a report upon each invention should be 
presented by suitable persons, independent of the public depart- 
ment using it, and of the inventor. 

Tue Board of Works, on Friday, opened tenders for paving 
Queen Victoria-street from New LEarl-street to Lambeth-hill. 
There were eight tenders sent in, but that of Messrs. Nolan and 
Robson, for £4290, was accepted, subject to the usual inquiries. 
A report was presented from the Works and General Purposes 
Committee, stating that the committee have considered as to the 
desirability of forming an approach road to the Victoria Embank- 
ment from Parliament street, by the Whitehall Club, and that 
they are not prepared to recommend the board to form such ap- 
proach road; also that they have instricted the architect to 
report as to the necessary steps to be taken for letting the vacant 
land situate between Cannon-row and the Embankment. 

AN unexpected and most important discovery of coal beds on 
the Isthmus of Panama, and within the last few weeks brought 





| practically before public attention, seems likely to effect greater 


changes in steam navigation in the, Atlantic and Pacific Oceans 
than any discovery or project within our recollection. Singularly 
enough the fact of the existence of coal on the isthmus is directly 
at variance with the theories of the great Humboldt and other 
eminent physical geographers, who were of opinion that coal could 
never be found of good quality and in large quantities in volcinic 
countries, As these coal beds may be said to be inexhaustible, 
the importance of the discovery to commerce can hardly be over- 
estimated. There is water communication with the Atlantic by 
way of the Rio Indio, on the banks of which the coal lies. The 
mines are situated at Uvero, at Joboncillio, and at Esterial—all 
lying inland and between Aspinwall and Panama, It is thought 
in America that this discovery will tend to divert commerce to 
China from the Suez route, the coal for which at Aden, &c., has 
to be taken from England. 

THE Select Committee of the House of Commons appointed to 
inquire into the cause of steam boiler explosions, and the best 
means of preventing them, have presented their report to the 
House. e Committee state their belief that the majority of ex- 

losions arise from negligence, either as regards original construc- 
Hon or subsequent inattention. They not recommend the 
adoption of any system founded upon the theory of compulsory 
periodical inspection, because they hold that a great number of 
these explosions arise from causes independent of and apart from 
anything that could be prevented by periodical inspection, and 
think it is doubtful whether compulsory inspection would not 
lessen the responsibility of the users. The Committee recommend 
—*‘ That it be distinctly laid down by statute that the steam user 
is responsible for the efficiency of his boilers and machinery, and 
for employing competent men to work them. in the event 
of explosion, the onus of proof of efficiency should rest on the 
steam user. That in order to raise primd faci , it shall be 
sufficient to show that the boiler was at the time of the explo- 
sion under the ment of the owner or user, or his servant ; 
and such primd facie proof shall only be rebutted by a proof that 
the accident arose from some cause beyond the control of such 
owner or user; and that it shall be no defence in an action by a 
servant against owner or user being his master, that the dam- 
age arose from the negligence of a fellow-servant.” 


THE long needed new railway station at Barnsley, in connection with 
the Lancashire and Yorkshire system, will shortly be completed. The 
whole of the works connected with the erection of the new station, 
&c., have just been let to Messrs. Robinson and Sun, builders, of 
Barnsley, whose tender has been selected froma large number. The 
present structure was erected and opened in 1850, and for several 

ears served as the only station for the Manchester, Sheflield, and 
lec, and Lancashire and Yorkshire Companies. It has 
long been felt to be totally inadequate to meet the traffic which, 
prior to the opening of the new Midland station, ran into it. The 
new station is to be erected from plans and specifications furnished 
by the company’s architect. The building will be constructed of 
brick with stone dressing, ornamental bricks, red and white, being 
worked in the front. The entire length of the building will be 
294ft., and the extreme width from 29ft. to 30ft. The centre of the 
building will be surmounted by a turret, with McFarlane’s orna- 
mental iron castings, a clock being placed inthe centre. A part of 
the centre wing will comprise the booking cflices, which will 
measure 13ft. by 15ft. Gin. A bay window, from which the whole 
length of the platform can be seen, is placed to look on the plat- 
form. Outside the booking offices entrance there is to he an open 
terrace, which measures 24ft. by 9ft., the entrance itse!f measuring 
10ft. Gin. by J5ft. Gin. To the left of the entrance will be placed 
the ladies and gentlemen's first-class waiting rouu:s, the porters’ 
lamp rooms, &c. The gentlemen’s waiting room measures Zift. by 
15ft. and the ladies’ 15ft. by 15ft. On the right, or oj posite side, 
are the second-class waiting rooms, which are of the sume dimen- 
sions. The platform will be Lift. wide and 550ft. in length, and 
will extend to Jumble-lane. Part of the top, as far as the }nild- 
ing extends, will be covered with plate but the centre 
open. A large warehouse is also to be erected near to the 


be 
station. The work will be commenced as early as possible, 
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Fig. 3.—ROOT AND STONE EXTRACTOR, 


Fic. 1.—12-HORSE POWER TRACTION ENGINE. 














Patent Law RerorM.—At a meeting of London patent agents, 
held on the 4th instant, to consider the proposed changes in the 


| 


longer existing, legislation should confine the issue of patents to 
actual inventors and their representatives. (3) That, in view of the 


patent laws, Mr. George Haseltine, M.A., in the chair, the following | benefits inventors confer on the public, and the expenses incident 


resolutions were adopted :—(1) That the chief defects of the}patent 
Jaws have arisen from a want of appreeiation of the natural rights 
of inventors to the sole use of their inventions, an unreserved re- 
cognition of which rights must pervade every equitable patent 
system, and the true aim of patent legislation is to harmonise 
yen individual rights with the material interests of the State. 
(2) That the grant of patents to mere “‘ first importers” is an in- 
justice to inventors, an injury to society, as it induces the 
‘pirating ” of inventions, and the reason for these grants no 


to the completion and introduction of new inventions, a patent 
for fourteen years is an inadequate compensation, and we deem it 
expedient to grant patents for a term of twenty-one years without 
the privilege of extension. (4) That the patent laws impose 
penalties upon inventors in the form of excessive fees, which 
justice and public policy demand should be reduced to the amount 
requisite to defray the expenses of an efficient administration of 
a simple patent system, and fees of £10 for the entire term—now 
£175—would yield more th «vwufficient for the purpose. (5) That 





the defects of the present practiee should be remedied by the 
ee pon dll. —. a + pee veer of the 
system of granting mts, at the risk of the applicants, without 
any official auoreien of the specification or aleare investi- 
gation of the merits of the invention. (6) That the rights of 
patentees should be determined by a competent tribunal, includ- 
ing all technical objections to the validity of the patent, and we 
deem it expedient to dispense with jurors and “ scientific experts” 
in patent suits. (7) That these resolutions be forwarded to the 
parliamentary ‘‘ Select Committee on Letters Patent,” and such 
other publicity be given them as he may deem conducive to the 
success of a liberal measure of patent legislation, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER.| Although different opinions have been expressed re- | ment on behalf of 


PARIS.—MM. Xavier and Borveau, Rue de la Banque. 
BERLIN.—Messrs. A. AsHER and Co., 11, Untre den Linden. 
_ VIENNA.—Messrs. Gzroup and Co., Booksellers. 
LEIPSIC.—A.PHons Diirr, Bookseller. 
MADRID.—D. Jose Atcover, Editor and Proprietor of the “‘ Gaceta 
Industrial,” Preciados 49 y 51. 
NEW YORK.—Wi.imer and Rocers, 47, Nassau-street. 








PUBLISHER'S NOTIOE. 


*,.* With this week’s number of THE ENGINEER is issued as a 
Supplement No. XLV. of our Portfolio of Working Drawings, 
representing Compound High and Low-Pressure Engines at 
Messrs, Vivian's Rolling Mills, Ladywood, Birmingham. Each 
number, as issued by the Publisher, will contain the Supplement, 
and Subscribers are requested to notify the fact at this office 
should they not receive it. 








TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion im this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order 
that answers received by vs may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

Letters are lying in our publishing department for the undermentioned corre 
7" nts :—R. I. H., E. A. D., A. anD W. 8S. anD Co., C. D., W. P. C 


E. K. D.— Yes, it will appear, and we hope very shortly ; it is ready. 

ALPINE.— We cannot tell you. The offices of the company are at 103, Cannon- 
street, B.C. 

R. G. (Palermo).—Mr. Burgh’s book on the “Screw Propeller,” published by 
Spon, will no doubt suit you. 

ArcuiTect.—At page 125 of * Barlow’s Strength of Materials,” the last 
edition, you will find a full account of some experiments made on the 
transverse strength of bars of cast iron lin. square, and placed on bearings 
St. apart. The mean breaking weight of eight experiments was 844 lb. 

Errata.—ZIn our report of the proccedings at Wolverhampton, last week, on 
page 440, second column, line 14, for “spun yarn” should have been 
printed “ spur gear,” and in the telegram Messrs. Burrell’s engine is said 
1o have used 36 1b. of oil and 1002. of tallow instead of 10 0z. of oil and 
no tallow. These errors are of course obvious, but they are none the less 
annoying. 


COTTON FELT. 
(To the Editor of The Engineer.) 

Sir,—I beg some of your readers to furnish me with some information 
respecting the advantage to use a special kind of felt, made of Bubuy 
cotton (Philippine Islands) for couching paper in the manufacture of 
hand-made paper. I would be glad to know also where to get a sample 
of these felts, and at what price (wholesale price). 8. M. 

Genoa, June 28th, 1871. 





MEASURING THE FLOW OF RIVERS. 
(To the Editor of The Engineer.) 

Str,—Will Mr. Bailey be good enough to let your readers know where 
the instrument for measuring velocities of liquids, invented by Dr. 
Fletcher, F.C.S8., may be seen, and who are the manufacturers of it? If 
it really gives the velocity at any depth, without any calculation being 
made, and is moderately portable, it is a very valuable instrument 
which should be widely known. Avex. R. Terry. 





Tae a can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
Srom the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. - £0 lds. 6d. 
Yearly (including two double numbers) .. + £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made, THe ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before six o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The lane averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to adverti tsand the publishing department of the paper 
are to be addressed to the Publisher, Mr. George Leopold Riche; all other 
letters to be addressed to the Editor of Tat Encrveer, 163, Strand. 
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THE EUPHRATES VALLEY LINE. 

In 1830 Captain Chesney’s raft descended the river 
Euphrates. In 1871 a Parliamentary Committee has been 
uppointed to take, we trust, into practical consideration 
the whole scheme of railway communication between the 
Mediterranean Sea and the Persian Gulf, the preliminary 
sueveys for which were undertaken hy Captain, now 
Major-General Chesney, and Sir John M‘Neil. For more 
than forty years has this project been suffered to remain 
in abeyance, and although a committee has now been ap- 
pointed to inquire into the whole matter, and report 
accordingly, yet, judging from the results that frequently 
attend the deliberations of such bodies, it is quite possible 
that, for years to come, nothing may be done. On the 
other hand, the successful completion and working of the 
Suez Canal has, no doubt, been the cause of bringing once 
more into prominent notice this long-neglected enterprise. 
It is commonly said that “ competition is the life of trade,” 
and it often occurs that the establishment of one route of 
intercommunication serves but the better to indicate the 
advan’ that would accrue from a second. National, 
as well as individual rivalry, is a keen incentive to exer- 
tion. Hitherto the Euphrates Valley Railway has been 
principally regarded almost exclusively in the light of an 
English line. It has been considered as securing to us, 
our troops, and our mails, the most expeditious route to 
our Indian ions. But it may be reasonably ex- 
pected now that, while the political advantages of the line 
are not lost sight of, its useful sphere of action will be 
considerably en It should not be merely a high- 
road from England to Hindostan, but should be laid out 
in such a manner as equally to benefit the inhabitants of 
the countries through which it This consideration 
imparts a twofold character to the project. Is the railway 


to have only a strongly local influence, or is it to act as 
the precursor of steam locomotion throughout those Asiatic 
countries, such as Persia, Beloochistan, and Cabul, which 
have not yet attained to this pitch of civilisation ? 





soe most suitable site for the western terminus of 
line, there is but one locality adapted for the eastern, 
which, for the present, must non cae w be at the head of 
the Gulf of Persia. We say at present, because the ulti- 
mate course of the railway naturally lies through Persia, 
and along the shores of the Persian Gulf to the) nearest 
int of our Indian frontier. Before proceeding further 
it might be stated that, in our opinion, the western 
terminus should be on some part or other of the Mediter- 
ranean coast ; and however advantageous it might be for 
the p of local traffic that the line should be con- 
nected with Trebizonde, or some other port on the Black Sea, 
the connection should be made by means of a branch, and 
should not constitutea portion of the main route. Looking at 
the map, the shortest course would appear to be tostart from 
some point on the Mediterranean, near the Gulf of Scan- 
deroon, strike the valley of the Euphrates as early as 
ible, and thence down to the shores of the Persian 
Gulf. The whole of this line has been surveyed, which is 
not the case with the alternative route vid the Tigris 
Valley ; so that if the latter is ever seriously entertained, 
the first steps would consist in organising a preliminary 
survey of the ground. One great disadvantage with 
regard to the Tigris line is that the river is infinitely 
more tortuous than the Euphrates, and it is admitted that 
the length of railway would be increased by a couple of 
hundred miles or more. Fora portion of their distance 
the Euphrates and Tigris run nearly parallel, the conflu- 
ence taking place at Corna, whence a single stream flows 
past Bussora or Basra, into the Persian Gulf. From 
Corna the two rivers diverge inland, but again converge in 
the neighbourhood of Bagdad, the Tigris flowing through 
that renowned city of the Caliphs. It cannot be too 
carefully borne in mind that as the proposed railway, 
whatever may be its actual geographical course, will run 
through a country little known as to its resources 
and local traffic, the first cost is a matter of the 
greatest importance. It is acknowledged that the 
construction of the Euphrates line is not, in an engineering 
point of view, a matter of any difficulty, but unfortunately 
the same cannot be said regarding its maintenance, al- 
though the obstacles are of a very different character, and 
of a nature that does not fall within the province of an 
engineer to contend against. During Captain Chesney’s 
survey the party were attacked on several occasions by 
the Arabs of the desert, and there is no question but that 
some means would have to be devised to secure the line 
from the hostility of the marauding tribes who acknow- 
ledge no law but their own. Probably the readiest plan 
would be to pay a regular black mail to a few of the most 
powerful who would engage to protect the interests of the 
company. 
We may now consider the proposed railway in the light 
of an important link in the great main route connecting 
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the public, found himself in contiguity 
to “the Chesterfield of the House of Commons.” The 
Earl of Devon, as chairman of the board of directors, pre- 
sided over the assembly, and certainly had reason to be 
proud of his company. For Mr. Johu Fowler and his 
assistants, as well as Messrs, Kelk, Waring Brothers, and 
Lucas, the contractors for the works, the day was one of 
triumph. They had removed mountains of earth, and 
executed elaborate and massive works in regions of dark- 
ness, The engineer who rears a lofty viaduct challenges 
the admiration of the world; but the skill which constructs 
an underground railway can only appeal to the imagination 
of the public, quickened by statements and calculations to 
be taken on trust. It was somewhat remarkable that on 
the ceremonial day the underground railway from Black- 
friars to Cannon-street was left unlit by a single ray of 
artificial light. "What may have been the fate of the Pre- 
mier and other distinguished visitors we cannot say, but as 
we passed along in the train from Blackfriars towards the 
Mansion House we had not even the comfort of a light in 
the carri As the train glided into daylight at the 
eastern end, a cheer, which sounded by no means jabilant, 
rose from the lips of some three or four hundred workmen, 
who were doubless enjoying a holiday, but were doing it 
sadly, after the usual Anglo-Saxon style. 

The more substantial and real aa enterprise may be in 
itself, the less need for any glaring demonstration about it. 
The carrying out of a work like that of the Metropolitan 
District Railway is of this character. Yet there was some- 
thing unwonted in the gathering of Cabinet Ministers and 
members of the aristocracy on the occasion to which we 
now refer. Railways constitute a new power in the State, 
and the Lord Mayor might reflect that, with a railway 
running from Westminster to the vicinity of the Mansion 
House, there comes an end to the medieval glories of 
Temple Bar. Henceforth it will appear a farce for the 
chief magistrate of the ancient city of London to close the 
gates ~ ne the newly-crowned sovemign. The royal 
visitors have only to take the train, and forthwith they 
glide under the City walls and take the defences in the rear. 
Even Father Thames beholds a rival, and the day may 
come when the Lord Mayor’s Show itself will be consigned 
to the underground railway. It were wise for the civic 
authorities to make friends with the new institution. 
Railways possess, in a certain degree, the power of 
diverting traffic, and no place can long flourish without 
the advantages of railway locomotion. The City is yearly 
in greater need of railway facilities. In an age when 
powerful steam engines are traversing the fields of the 
agriculturist, and the ploughman becomes the colleague of 
the engine-driver, it cannot be safe for any institution or 
any interest to shake its head at the railway train and say, 
“ Keep your distance.” Where steam cannot go civilisation 
will turn aside, for the two must advance together. 


The idea of carrying intramural railways underground 


the West and East. By extending it in a northerly direc- | was a fortunate conception for London. That such a thing 
tion, it would reach Constantinople, aud thence be put into | was practicable, could only be demonstrated by actually 
direct communication with the European system of rail-| doing it. It has been done by Mr. Fowler to an extent 
ways at Belgrade. Its extension towards the East would | which gives him a foremost place among railway engineers. 
pass through Ispahan, Herat, and Cabul, and it would! To carry a line across Chat Moss were a simpler matter, 
‘nally join the existing line at Lahore or Mooltan. The | despite its stupendous scale, than to drive a tunnel through 
construction of the line from New York to San Francisco | the entanglements of gas and water mains, sewers, vellars, 


has shown that national railways in future are not to be 
laid out in detail or by piecemeal. They should be not 
local, but continental routes, measured not by miles, but 





subways, and foundations, which form a species of jungle 
in the underground topography of the metropolis, Every 
inch of the way is beset with difficulties, something like 


by parallels of longitude and latitude. That which has | those which encompass the surgeon in seeking to perform 
been already accomplished in Europe remains to be carried | some delicate operation amid the maze of arteries and 
out in Asia, namely, the establishment of steam locomo- | organs which crowd the anatomy of the haman body. The 
tion between the capitals of the different countries. The |; works of the underground railway are not merely com- 
influence which the Euphrates Valley line would exercise | plicated, but great strength is required in most of the 


upon the traffic which might run either over its mam route, 
or its extensions and branches, would not depend solely 
upon its inland advantages; it would, as it were, create 





structural parts, the burden in some instances being enor- 
mous. What is to be thought of carrying the railway 
below the vaults and subways of Queen Victoria-street, 


two ports, whence merchandise and passengers could be | one set of girders being required to support the vaults 


shipped to various parts of the world. In one sense of the 
term, those ports probably exist already, but possess few 
or no facilities for shipping. One of the first duties that 
would devolve upon any company who might undertake 
the execution of the proposed enterprise would be to 
render the marine termini of the line available to the 
fullest extent for all purposes of trading. Were good har- 
bours formed, with deep water and safe anchorage, those 
features would alone suffice to draw a large amount of 
traffic in the direction of the railway. Safe harbours are 
scarce enough in European waters, and still more in the 
Eastern seas. The advantages that would accrue to our- 
selves from the construetion of the line in question are un- 
deniable, and it is equally apparent that the project would 
be of the greatest benefit to those oriental nations which 
have hitherto, from one cause or other, been debarred 
from participating in the privileges of their Western 
neighbours, 


THE METROPOLITAN DISTRICT RAILWAY. 


Ir would seema difficult matter toget up much enthusiasm 
on the opening of a railway only about half a mile in 
length, and having scarcely any visible existence. Yet an 
attempt of this nature was made on Saturday last on the 
completion of what would appear to be the final section of 
the Metropolitan District Railway. This event was 
associated with the opening of a new portion of the South 
Kensington station and the North Junction line between 
Kensington High-street and the Addison-road station of 
the West-London Railway. The day was one of recon- 
ciliation. The two boards of directors, representing the 
Metropolitan Railway and the Metropolitan District Rail- 
way, had come to an agreement for working their lines har- 
moniously, so that the public might be spared the misery 
of a broken link in the chain of communication, The Lord 
Mayor, no longer fearful that the underground railway 
would invade the Mansion House, was a conspicuous guest 
at the official déjeunér. Col. Hogg, the head and chief of the 


power which rivals the Corporation, sat down complacently | turn from the 





g 
and subways above the railway, and another set of girders 


to support the road above thesubways! In some parts of 
the line, the breaking weight of each column is estimate: 
at 2000 tons, Even the church of St. Nicholas is supporte | 
by the works connected with the railway, the orig . .| 
foundations of the edifice being extended downward for .. 
depth of 40ft. These and numerous other facts connected 
with the andertaking mark its peculiar character, and 
establish its claim to be considered an extraordinary en- 
gineering achievement. 

For the present it seems to be supposed that under- 
ground railways have pretty well reached their maximum 
in London. Yet this is a difficult question to decide. 
Although the spacious station near the Mansion House has 
the appearance of a terminus, the future demands of the 
public may lead to an extension of the line. When the 
Metropolitan Railway from Farringdon-road to Paddington 
was first opened, trains ran at intervals of twenty minutes; 
now it is a common occurrence for thirty trains to pass a 
= point within an hour. In 1863 the Metropolitan 

ilway carried 9,455,175 passengers ; in 1870 the number 
carried on the Metropolitan and Metropolitan District 
Railways was 39,160,849. The receipts on the District 
line have increased in a very high ratio within the last 
twelve months, and the extension to the Mansion House 
will unquestionably have a great effect in augmentiug the 
traffic. ‘Facilities for travelling always increase the number 
of travellers, and the effect reacts upon the cause. The 
inner circle railway confers an immense boon on London. 
We may assert that the value of property throughout the 
City—taken on the whole—is at once increased by the con- 
struction of this line ; and there can be no doubt that in 
future years the achievements of Mr. John Fowler will be 
found to have rendered material aid in developing the 
commercial greatness of the British capital. Mr Glad- 
stone has described the shareholders of the Metropolitan 
District Railway as experiencing “'The Pleasures of Hope.” 
We trust in course of time the shareholders will be able to 
of Campbell to those of Rogers, and 


at the banquet. The head of her Majesty’s Government | enjoy “The Pleasures of Memory” in the recollection of 


“claimed kindred there, and had his claim allowed,” as a 
— and hopeful shareholder of many years’ standing. 


. W. H. Smith, the champifn of the Thames Embank- tractors have done their 


| 


and unfailing dividends. Of that result we have the 
possible doubt, and certainly the engineers and con- 
best to hasten the good time. 


Fest 
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THE ENGINEER. 


JULY 7, 1871. 








Some of the minor works remain to be finished, but all 
the essential parts are fairly out of hand, and the main 
atructure is calculated to endure until the Victorian era 
becomes as remote in history as the Roman occupation is 
at the present day. 


FOREIGN PERIODICAL LITERATURE. 


Unper this head we propose to give from week to week a brief 
notice of the most important articles relating to the subjects 
usually treated of in Taz Enarneer which appear in continental 

iodicals. In many cases a simple indication of the title of 
the article will alone be given, accompanied, however, in all cases 
by an exact reference to the periodical in which it appears. The 
length of our notice may, in a general way, be taken as an indi- 
cation of our opinion as to the value of the article, but there are 
obviously many extremely valuable memoirs which entirely defy 
abstraction. The number of periodicals which we propose to 
notice is about fifty, but, as some are more or less of a general 
character, they will appear but seldom in this column. 

In the current number of the “ Annales des Conducteurs des 
Ponts et Chaussées” we find at p. 315 the continuation of a 
series of articles on the construction of roads. The portion now 
under consideration treats of the planting of avenues of trees 
and of the precautions to be taken for preserving them from 
wilful or accidental injury. M. Alfred Potiquet, at p. 320, dis- 
cusses the French laws relating to the compulsory repair or 
demolition of ruinous buildings endangering the public safety. 
Except for purposes of comparison, the article is without interest 
to English readers, 

The March number of the “Journal des Savants” contains 
the first portion of a very interesting article on flying machines 
(written in the form of a review of Marey’s “ Flight of Birds’), 
from the pen of M. J. Bertrand, of the French Institute. He 
combats the notion of applying the well-known principles of the 
mechanical theory of heat to the explanation of the flight of a 
bird, and points out that no trustworthy observers have as yet 
“taken the precaution of weighing a carrier pigeon at the be- 
ginning and end of jits journey,” and no one has yet answered 
the question, ‘“‘ What is the number of grammes of carbon 
representing the combustion accomplished by the respiration of 
the bird during its journey?” The author takes the case of the 
swallow, the weight of which he puts at 15 grammes, and which 
is capable of maintaining a velocity of 15 metres per second for 
more than an hour. According to Navier the work developed is 
then 0°015 (kilo.) X 390 X 3600 = 21,260 killogrammetres, or 
50 calories, that is to say, about equal to the heat produced by 
the combustion of 8 grammes of pure carbon. It is obvious 
that the entire body of the bird would be totally insufficient to 
furnish this amount. Being entirely free from mathematical 
or geometrical technicalities the article is a very readable one, 

Nos. 72 and 73 of the “ Skizzenbuch fiir den Ingenieur und 
Maschinenbauer” are entirely devoted to a description of the new 
waterworks at Berlin, communicated by Mr. H. Gill, the resi- 
dent engineer. Illustrations are given of the engine house, 
showing the engine in position, boiler house, coal shed, and 
chimney stack, together with a plan of the foundations. 

Amongst the papers recently read before the Hanoverian 
Architects and Engineers’ Association, and published in the 
“Zeitschriftdes Architecten und Ingenieur-Vereins zu Hannover,” 
vol. xvii., No. 1, we find, at p. 15, one by Professor Riihlmann, of 
Hanover, on the history of military breech-loaders, the origin 
of which he places as far back as the second half of the 15th 
century. He compares the Prussian needle-gun with the Chasse- 
pot, both as regards the weight and dimensions of the arms and 
the ammunition which they carry, and concludesby recommend- 
ing the Martini-Henry rifle (already adopted by the Swiss 
Government) as the best military rifle yet devised. Herr Klose, 
Inspector of Railways at Miinster, contributes (p. 17) a long 
memoir on Alpine railways (principally taken from an Italian 
parliamentary paper), in their commercial and technical aspects, 
with special reference to the St. Gothard line. Herr Abresch 
describes (p. 58), the various systems of points and crossings 
used on the Cologne and Minden Railway. Herr Hess, In- 
spector of Hydraulic Works at Liineburg, gives an account, at page 
71, of a method of draining marshes by the power of the tides. 
The sea is allowed to flow into a system of reservoirs, the sluices 
of which are to be closed when the tide begins to turn, and the 
water thus stored up is to be applied to work turbines for the 
purpose of draining a portion of the marsh. Dr. Heeren, at 
page 78, contributes a memoir on the various kinds of 
cement used for building purposes, treating of the com- 
position of ancient cements, the theory of the hardening 
process, together with the strength of cement at various periods 
after its manufacture into blocks. The number concludes with 
a brief obituary notice of Dr. Julius Weisbach, an author who 
is best known in this country by his “ Mechanics of Engineering 
and Machinery,” of which an English translation was published 
in the year 1847. His contributions to the Civilingenieur, on the 
flow of water and other subjects connected with hydraulics, are 
both numerous and valuable. 

M. A, Stévart publishes the concluding portion of his experi- 
ments on the elasticity of yulcanised india-rubber in the “ Bul- 
letin du Musée de l’Industrie,” Nos. 1 and 2. The author finds 
that india-rubber is, like water, practically incompressible, the 
behaviour of a disc of that substance when subjected to pressure 
being very similar to that of a fluid contained in a flexible mem- 
brane. The volume, in fact, is very nearly the same, whatever 
the pressure may be. He points out the different forms which 
washers of various relative breadth and thickness assume when 
subjected to pressure, and also shows that whilst some portions 
of the washer are in a state of compression, others are in a con- 
dition of tension, thus incidentally furnishing an indication of 
the manner in which washers should, so to speak, be built up 
during the process of manufacture. The gradual decrease 
in the thickness of a washer subjected to an increasing pressure 
is represented by an hyperbola of the third degree, and nut by 
a parabola, as Professor Reuleaux has stated. The latter assump- 
tion involves the condition that by the application of a certain 
force the thickness of a washer would be reduced to zero, which 
is not true. The thickness of a washer when subjected to a 
given pressure may be calculated by the following formula:— 


HiyYaP+1 

h 
where P represents the pressure in tons, h the thickness sought, 
H the normal thickness, and @ a coefficient which varies for 
each particular washer, and only depends upon its dimensions. 
The experiments were carried out at Mechlin in an ordinary 
spring testing machine. The same number of the “ Bulletin” 
contains a notice of the Musée de I’Industrie at Brussels, which 
has lately been reorganised somewhat on the plan of the well- 
known Conservatoire des Arts et Métiers at Paris. The Brussels 
institution comprises an industrial school, a physical and che- 
mical laboratory, a technical library and geological collection, 


and a room for the exhibition of new products and for the trial : 


. 





of new machines. The director, however, complains of the 


extreme smallness of the Government grant, a complaint’ which 
is not unfrequently made on this side of the Channel. 

The noteworthy articlesin “ Dingler’s Polytechnisches Journal,” 
No. 4, vol. cc., are by W. Born, who (p. 256) gives the con- 
cluding portion of his experiments on Meyn’s patent steam 
boiler. O. Kohlrausch (p. 260) treats of the results of some 
experiments with Popper's anti-incrustator, which it may be 
remembered consists of a semi-cylindrical shell, placed concen- 
trically within the boiler. The rapid circulation of water in 
the space between the sides of the boiler and the anti-incrustator 
is said to prevent deposit on the boiler; the impurities, being 
continually moved upwards by the current, fall gradually to 
the bottom of the internal shell, from which they may be 
removed at intervals. The concluding portion of the paper 
consists of a description of a method of purifying feed-water by 
means of carbonate of soda, which appears to have been success- 
fully carried out with a water-tube boiler at Seilern’s cement- 
works at Kurowitz. It is only applicable to boilers which con- 
sume a small quantity of water. At page 268 we have a 
description and plates of Friedmann’s injector and steam-pump. 
For the purpose of raising water, however, it appears to have 
furnished results which are decidedly not economical. A. Bauer 
contributes, at p. 285, a paper on alloys, the object of which is 
to show that lead and mercury, lead and palladium, and lead 
and platinum form alloys in certain definite proportions, and are 
in fact chemical compounds. It was found impossible to obtain 
definite alloys of lead and gold and lead and silver. On the 
other hand, he gives an analysis of a specimen of brass which 
exhibited the composition Cu*Zn. Dr. Carl Bischof, of Wies- 
baden, concludes, at p. 289, a long paper on a method of ascer- 
taining the refractory properties of fire clays by chemical 
analysis, regard being had to the condition in which the various 
constituents occur, whether chemically combined, or in a state 
of mechanical admixture. Dr. Wittstein, at p. 310, points out 
the frequency of the occurrence of iodide of cyanogen in the 
iodine of commerce, and the danger of using such iodine for 
preparing iodide of potassium, the iodide so prepared being 
liable to contain the poisonous cyanide of potassium. 
Hanisch (p. 314) gives the particulars of a method of covering 
gelatine electrotype moulds with a delicate coating of silver, 
to serve asa conducting medium. The metal is precipitated from 
a solution of the nitrate by the action of a copper wire. Pro- 
fessor Sonnenschein (p. 336) furnishes the results of an investi- 
gation into the damage to crops caused by an alkali works at 
Kopenik, near Berlin. Although the condensing apparatus at 
the works was theoretically unexceptionable, the Professor re- 
ported that the damage was very extensive—a result which has 
been frequently observed in this country in spite of our vigilant 
inspectors under the Alkali Act. A process for waterproofing 
canvas for military tents, marquees, shop blinds, &c., is described 
at p. 340. The fabric is first immersed in a solution of neutral 
sulphate of alumina, and then in a bath of resinous soap. The 
canvas so prepared is said to be waterproof, but also to possess 
the important property of allowing the free passage of air for 
ventilation. 

The “Bayerisches Industrie und Gewerbe-Blatt” contains 
(p. 98) the conditions of the award uf three medals to the authors 
of essays on the best methods of distinguishing and rewarding 
meritorious objects shown at exhibitions, with especial reference 
to the forthcoming International Exhibition to be held at 
Vienna in the year 1873. M. Haushofer (p. 100) enters at great 
length into the industrial and manufacturing statistics of the 
kingdom of Bavaria. The memoir is full of interesting informa- 
tion. Hertel and Co. describe (p. 124) an improved brick- 
making machine. An apparatus for cleaning and sorting grain, 
the invention of Messrs. Liisse, Maerky, and Bernard, is noticed 
at p. 127. The grain is allowed to fall from a hopper on toa 
rapidly-revolving circular plate, from which it is thrown off by 
centrifugal force across the mouths of three concentrically- 
arranged tubes. According to their gravity the grains descend 
one or other of these tubes, being drawn down by a current of 
air produced by a fan. 

Amongst the papers read before the Association of German 
Engineers, and published in their organ, the “ Zeitschrift des 
Vereines Deutscher Ingenieure,” Nos. 4 and 5, we find (pp. 227 
and 299) a memoir by J. A. Moll on the theory of centrifugal 
pumps, fans, and turbines. Starting with the well-known fact 
that when rotation about the vertical axis is imparted to a vessel 
containing fluid, the fluid rises up the sides of the vessel in a 
parabolic form, the author proceeds to show how a pump based 
on this theory may be constructed. The turbine, being re- 
garded as the reciprocal of the centrifugal pump, is investigated 
somewhat in the same manner. The author also shows how the 
velocity of a vertical shaft may be measured by causing it to im- 
part rotation to a vessel holding a known quantity of water. 
During the rotation of the shaft a certain quantity of water will 
be thrown out by centrifugal force, and from the weight of that 
which remains the paraboloid of rotation may be constructed and 
the velocity may be calculated. At p. 302 J. Klein describes his 
improved centrifugal governor. A. Biittner (p, 305) has a paper 
on the'form of the teeth of wheels. 





BELGIAN Raits.—The North-West Austrian Railway Company 
let a contract for 2000 tons of railsin Belgium. The con- 
tract has been divided between the Thy-le-Chateau, the Couillet, 
the Monceau-sur-Sambre, and the Sclessin works. The Belgian 
iron trade continues to display, upon the whole, a satisfactory 
amount of activity. 

IN A CIRCULAR to their shareholders announcing an issue of irre- 
deemable debenture stock, the Great Indian Peninsula Railway 
Company notify that “‘the recent Trust Funds Investment Act, 
1871, enables trustees to invest funds in debenture stocks.” This 
may create some misapprehension by being taken in too wide a 
sense, The Act merely gives power to such trustees as are 
already authorised by special instruments to invest in debenture 
bonds to take debenture stocks also. To trustees who are not in 
this position it gives no additional power whatever, 

GUNPOWDER.—The Committee on Explosive Substances have 
just issued a progress report up to the Ist January, 1871. Their 
experiments have been carried on principally at Woolwich, and 
the present return gives some interesting details relative to the 
much-vexed question of gunpowder. Thus with reference to the 
utilisation of our large store of L.G. powder, the Committee remark 
that there need be no hesitation in interchanging L.G, for R.L.G. 
on the ground of danger to the gun, although on the whole the 
latter powder gives somewhat better results. A series of experi- 
ments appear to have been carried out in order to determine the 
battering charges of pebble powder for all the heavy M.L.R. guns, 
and the results show a considerable increase in the muzzle velocity 
with all the guns, accompanied by a reduction of maximum 
pressure as compared with R.L.G. ith reference to the effects 
as hn om pressure due to a gun being rifled, the Committee’s 
experiments have effectually disposed of the theoretical dogmas of 
some philosophers. It has been shown that rif se has no 
appreciable effect, wided the projectile or be of the 
same weight in cases. The results appear to indicate that 
there is no important difference, in either velocity or pressure, 
between a gun in its rifled and in its smooth-bore state. 











PRIVATE BILLS IN COMMITTEE, 

THE opponents of private bills, as well as the admirers of 
ancient political forms and usages, have sometimes occasion to 
“thank God there is a House of Lords!” The two Houses are 
very tenacious of their respective powers and prerogatives, 
the approval of a bill by the one House is far from a guarantee 
or hopeful indication that it will find favour with the other. In 
some cases, indeed, the success of the promoters of a contested 
bill in the Commons might seem to impair rather than improve 
their chances of success in the Lords. Mr. Walter’s Committee 
on Group N in the Commons did not by any means pass all the 
bills that came before them, nor pass any opposed bill heedlessly, 
or without a full hearing. They threw out a Metropolitan Board 
of Works Bill, the Metropolitan Sewage and Essex Reclamation 
Bill, and the Waterman’s Company and Thames Conservancy 
Bill. The Committee would have given what they considered a 
fair hearing to the South Essex Estuary and Reclamation Bill, 
but it was taken out of the group and passed unopposed. In 
Lord Egerton’s Committee of the Lords this bill has been rejected 
rather summarily, and not only so, but the Committee were as near 
as possible to inflicting pains and penalties upon the promoters, 
by an order against them for costs. The room was cleared for a 
short time, until the Committee had decided upon the preamble 
of the bill, but it was cleared for a longer time while they 
deliberated on the claim for costs. Part of the time must cer- 
tainly have been occupied in drawing up the carefully arranged 
and strong form of words in which the chairman stated that 
he would report specially to the House, interdicting the same 
promoters from attempting to introduce a similar bill in the 
next session of Parliament. If they have the temerity to 
attempt to bring in such a bill, and the misfortune to come 
before Lord Egerton or any of the members of his Committee, 
they will certainly come to grief, and haye heavy penalties im- 
posed for damages and “contempt,” notwithstanding the en- 
couragement they have received from the House of Commons. 
There were six petitioners against the bill, who were all heard 
by counsel, and expressed substantially the same views, that the 
scheme was a hollow speculation, that there was not any one 
connected with it that could be accepted as guarantee that it 
would be carried out, and that, if the powers sought for were 
to be carried out, it must be to the loss and injury of the peti- 
tioners, The opposition included the Dean and Chapter of St. 
Paul's, who are the guardians of property that would be affected, 
and a number of landowners and fishermen. The bill was 
rejected, but an order for costs as against the promoters was 
not made—they may trust to getting costs next time. 

Another keenly opposed case, the Edinburgh and District 
Water Bill, has been under consideration in Lord Wharncliffe’s 
Committee for tne last ten days, and is not unlikely, 
so it is conjectured, to meet with the same fate as the South 
Essex Estuary Bill. It is stated that the Duke of Buccleuch is 
to throw his influence into the same scale as the opponents. 
Without allowing anything for the operation of the “ fellow 
feeling” that “makes one wondrous kind,” it may be supposed 
that his grace’s ponderosity will go far to turn the scale. It 
may be remembered that this case occasioned a protracted and 
costly contest in Group E.,in the Commons. Since that time 
great activity has been manifested in Edinburgh and the district 
by both promoters and opponents, whole pages of the Edinburgh 
papers having been filled with the reports of discussions, or 
rather of angry squabbles on the subject in the town council and 
elsewhere. What the issue of the trial in the Lords may be 
it would not be safe to predict; the costly and determined 
conflict has been repeated. 

To get rid of an absurdity and an injustice in connection with 
private bill legislation, it is not surely indispensable to “ abolish 
the House of Lords.” There ought to be enough of collective 
wisdom in the two Houses to provide a remedy for the costly 
anomalies that now exist. As matters stand, the present is an 
outline of the process. Promoters of private bills have to take 
a series of legal steps all of which involve trouble, and some of 
them, by the ruling of Parliament, heavy fees and costs. Sur- 
veys are made and reports, plans, and sections are prepared by 
professional men; long advertisements are published in the 
Gazette and other papers, at a charge of a shilling a line; plans, 
sections, books of reference, and copies of the bill are lodged in 
numerous places, on or before certain dates; one House goes 
through the formality of reading the bill a first and second 
time and committing it; parties—promoters and opponents— 
have to pay the fees and pass the ordeal of the examining officers 
and locus standi courts ; a panel is struck, and a committee of 
members is appvinted, who solemnly take their seats as a judicial 
tribunal; a number of men—presumably learned in parlia- 
mentary and other law—are retained to make speeches on one 
side and the other, and to examine and cross-examine witnesses ; 
a host of such witnesses — often eminent professional men, 
whose time is of great value—are taken from their ordinary 
vocations, travelling frequently hundreds of miles, to be detained 
for many weeks in London ; the inquiry before the Committee 
may last for three or four weeks, at enormous cost. After all the 
expenditure of time, talent, and cash, the parties may learn, 
from the counter decision of a Lords’ Committee in throwing 
out a bill, that the parties—engineers, surveyors, merchants, 
counsel, members of Parliament, et hoc genus omne—might as 
well have been employed, in so far as any practical purpose is 
concerned, in sitting, for the weeks occupied, upon empty 
barrels twirling their thumbs ; that the £20,000 or £50,000 they 
have expended might as well, for any value to be received as an 
equivalent for its expenditure, have been converted into a ball 
of pulp and flung into St. Mary's or any other loch. If Lords 
and Commons cannot act jointly in private bill legislation, it 
would surely be in accordance with common sense to relieve the 
members of one of the Houses from their duties in relation to 
inquiries by Committee, 

In Lord Beauchamp’s Committee a second week— the case was 
opened on the 16th—was occupied in the discussion of the 
Clyde and Cumbrae Lighthouses Trust Bill. The chief portion 
of the time was spent upon clauses, which were fought 
as obstinately as the preamble. Witnesses, including Messrs. 
Hawkshaw and Harrison, civil engineers, were examined, 
cross-examined, and re-examined at great length, and numerous 
speeches made by counsel. The bill was one of two 
brought in by conflicting authorities, who were before Par- 
liament in last session, and spent much time, and many thou- 
sands of pounds, in the contest again repeated; involving 
expenditure that it would have been much wiser to have applied 
to the improvement of the navigation of the Clyde, or the 
reduction of the light dues now levied. The bills were compli- 
cated in their provisions, including the composition of the 
Trust dues leviable on shipping and other objects. The contest 
was mainly for retention of power, on the one hand, by the old 
trustees ; and acquisition of power, on the other by shipowners 
and bodies and interests not hitherte adequately represented. 
The innoyators have had rather the best of it. 

A considerable number of other bills have been disposed of in 
the Lords since our last notice, including the Whitehaven 
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Dock and Railways Bill, the Dundee Police and Improvement, 
and the Dublin Main Drainage Bills. Under this bill the 
corporation will have powers to construct an extensive system 
of sewerage works, by which the whole sewage of the city will be 
* intercepted and conveyed by a single outfall into the low-water 
channel of Dublin Bay. The Board of Trade recommend, in 
view of the difficult questions that have arisen from the deposit 
of sewage matter in the Thames and elsewhere, that the solid 
matter should be removed from the sewage water before it is 
discharged into the Bay. The Hoylake Railway Bill for the 
incorporation of the Hoylake and Birkenhead Tramway Company, 
to take over the Hoylake Railway, and to construct four miles 
of tramway from Hoylake Railway to Woodside Ferry, has been 
thrown out in the Lords’ Committee after having passed the 
third reading in the House of Commons. It is well that Par- 
liament does not perpetrate anything quite so absurd as to take 
up a bill in one House thatfhas been rejected by another. 

The North Metropolitan Tramways Bill has been passed by Lord 
Egerton’s Committee ; the opponents were the Great Eastern 
Railway Company and occupiers in Shoreditch. The Committee 
struck out of the bill the portion for authorising the construc- 
tion of a tramway in Bishopsgate-street and Shoreditch to the 
end of Old-street-road. This was the portion against which the 
Great Eastern Company and the other petitioners had a Jocus 
standi, This bill was stopped in the House of Lords when 
brought up for third reading. 

The Southampton Docks Bill has also passed the Lords and 
the Burnley Borough Improvement Bill. The Select Committee 
on Locomotives of the Lords held its first sitting on Tuesday 
week, Lord Dunmore in the chair. The Committee sat with 
closed doors. Mr. Bennett, of Edinburgh, consulting engineer, 
who has now some of Mr. Thomson’s engines at work in Mid- 
Lothian, was examined, and gave evidence, we learned, to the 
effect that under certain circuinstances the use of steam road 
locomotives would be very advantageous to those employing 
them, and would not involve risk or danger to the public or other 
users of the roads. Mr. Thomson's state of health will not 
allow him to attend upon the Committee, which adjourned at 
its rising till July 13th. 

On some days in the course of the last fortnight the Commons 
have had only a single Private Bill Committee sitting, and that 
upon a single project—the Huddersfield Improvement, the last 
bill in the group. 

The proceedings in Committees during the past week have not 
embraced a large number of cases. Of those that have been 
dealt with that of the Edinburgh and District Water Pill, in 
Lord Wharncliffe’s Committee, has been the most important. 
The contest, as was expected, is as determined as it was in the 
Commons’ Committee, and, notwithstanding the mass of evi- 
dence taken there, which is patent to the Lords’ Committee, if 
they care to take advantage of it, threatens to be as long. The 
promoters concluded their case on Monday, and on Tuesday the 
opposition case was stated, and the examination of the witnesses 
on that side was commenced, Mr. Colin Mackenzie being the 
first witness, Baillie Miller, of Edinburgh, a retired medical 
practitioner, following him in the chair, or rather on the stand, 
witnesses in the Lords having to stand while giving evidence, 
and not usually privileged to sit, as in the Commons’ Committees. 
Baillie Miller, however, who articulates very indistinctly, was 
requested to sit for the convenience of counsel on both sides, so 
that they might hear his evidence, The chief grounds of 
opposition, as foreshadowed by the opening address of counsel 
for the opposition, and the evidence given was on the grounds 
of the great cost of the proposed St. Mary’s Loch scheme, of the 
living creatures in the water—small crocodiles were mentioned— 
and that with a more equal distribution and an increased supply, 
which could be obtained from the Pentland Hills, the people of 
Edinburgh, as regarded water, would “dae weel eneuch.” The 
case is, at the time of the present writing, still proceeding. Mr. 
John Macdonald, advocate, from Edinburgh, is again in the case 
in association with Mr. Rodwell, Q.C., in opposition. Mr. 
Denison, Q.C., leads the case of the promoters. 

In the Lords the Euston, St. Pancras, and Charing Cross Bill 
has been repeatedly postponed. It is expected to come on for 
hearing in Committee next week, The Ennis and West Clare 
Railway Bill was adjourned sine die on Monday last. 

In the Commons the Letterkenny Railway Bill, the Leominster 
and Kingston Railway Bill, and the Staveley Water Bill have 
passed through Committee unopposed. 





THE InsTITUTION OF CiyiL EncinrERS.—The council of the 
Institution of Civil Engineers have awarded the following premiums 
for papers read at the meeti corng ihe session just concluded :— 
(1) A Telford Medal, and a Telford Premium, in books, to Bern- 
hard Samuelson, M.P., M. Inst. C.E., for his *‘ Description of two 
Blast Furnaces erected in 1870 at Newport, near Middlesbrough.” 
(2) A Watt Medal, anda Telford Premium, in books, to Jules 
Gandard, C.E., Leusanne—who has previously received a Telford 
Medal—for his paper on ‘The Theory and Details of Construction 
of Metal and Timber Arches.” (3) A Telford Medal, and a 
Telford Premium, in books, to Alexander Beazeley, M. Inst. C.E., 
for his paper on “Phonic Coast Fog Signals.” (4) A Telford 
Medal, and a Telford Premium, ny Sm to Thomas Dawson 
Ridley, Assoc. Inst. C.E., for his ‘* Description of the Cofferdams 
used in the Execution of No. 2 Contract of the Thames Embank- 
ment,” (5) A Telford Medal, and a Telford Premium, in books, 
to James Price, M. Inst. C.E., for his paper on “The Testing of 
Rails, with a Description of a Machine for the purpose.” (6) A 
Telford Premium, in books, to Walter Raleigh Browne, Assoc. 
Inst. C.E., for his paper on ‘‘ The Strength of Lock Gates.” (7) 
A Telford Premium, in books, to Sir Francis Charles Knowles, 
Bart., M.A., F.B.S., for his paper en ‘*The Archimedian Screw 
Propeller, or Helix of Maximum Work.” (8) A Telford Premium, 
in books, to Hamilton Ela Towle, of New York, for his “‘ Account 
of the Basin for the Balance Dock, and of the Marine Railways in 
connection therewith, at the Austrian Naval Station of Pola, on 
the Adriatic.” (9) A Telford Premium, in books, to George Banks 
Rennie, M. Inst. C.E., for his ‘*‘ Account of Floating Docks, and 
more cepodally of those at Cartagena and at Ferrol.” (10) A 
Telford Premium, in books, to Arthur Jacoh, B,A., Assoc. Inst. 
C.E., for his paper on ‘*The Disposal of Town Sewage.” 

The Manby Premium, in books, to Wilfrid Airy, B.A., Assoc, Inst. 
C.E., for his on * Archimedian Screw for Raising Water.” 
The couneil have likewise awarded the following prizes to students 
of the Institution :—(1) A Miller Prize to Frederick Harry Mort, 
Stud. Inst. ©.E., for his paper on ‘‘ Prussian Railways—their 
Construction, Cost, and Financial Results.” (2) A Miller Prige 
to George Gatton Melhuish Hardingham, Stud, Inst. C.E., for bis 
per on ‘* Practical Ae ies.” (3) A Miller Prize to Arthur 
urnour Atchison, Stud, C.E., for his paper on “The 
Theory of Energy, and i Apeeetion in the Form of Ileat to the 
Steam EF, . (4) A Miller Prize to Henry Francis Joe), Stud. 
Inst. C.E,, for bis paper on "Bricks aud Brickwork.” (5) A 
Miller Prize to William Tweedie, Stud. Inst, C.k., apd a Miller 
Inst. C.E,, for their paper on 
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THE HOUSE OF COMMONS’ COMMITTEE ON 
PATENT LAW. 
No. VIL. 

On Thursday, last week, after the conclusion of the evidence 
given before the Patent Law Committee by Mr. Henry Bessemer, 
Mr. Holden gave some evidence which was not published in the 
last number of this journal for want of-space. The following is 
the said evidence, 

Mr. Holden said that he was formerly a member of the House of 
Commons, and that he was a machine comber for wool. He was 
the inventor of some improvements in the machinery for combing 
wool, and his improved machines were very extensively used both 
at home and abroad. He had had much experience in the practical 
working of the patent laws of Great Britain and France, and the 
result of his experience was, that he held the opinion that much of 
the success of an industrial nation depends upon the security to 
the property of inventors given by the patent law ; he drew these 
conclusions partly from observation, and partly from experience. 
He believed that he was the first inventor of the present lucifer 
match, In his younger days he used to rise at four o'clock in the 
morning to pursue his ies, and was obliged to get a light at 
that early hour by means of the clumsy old expedient of the flint 
and steel; he was also at that time giving a course of lectures on 
chemistry, in whieh he used the explosive material which now 
forms the ends of matches, so the idea occurred to him to put some 
sulphur on the wood, under the explosive material, and in this 
way he made a lucifer match. He exhibited some matches 
at once at one of his lectures, and a young man who was pre- 
sent, felt so interested by new method of getting a 
light, that he wrote off all the particulars to his father 
in London, who was a chemist, and who at once began to 
manufacture lucifer matches for sale. If all inventions were 
carried out so easily few persons would think of taking 
out patents, but his other inventions had been of a very expensive 
nature to him, as the first inventor, te work out. In 1830 he saw 
wool combed by manual operations, and he set to work to make a 
machine to accomplish the same results, and he was sixteen years 
before he was able to put his invention in practical form, and he 
nearly wasted a fortune in abortive attempts. Mr. Cartwright, a 
clergyman of the Church of England, was the first who introduced 
aplan of combing wool by machinery, and his own inventions 
consisted of improvements on Mr. Cartwright’s plans. Mr. Cart- 
wright’s patent expired in 1798, but at the time he (Mr. Holden) 
began inventing wool combing machinery he did not know what 
Mr. Cartwright had done; afterwards he was much indebted to 
Mr. Cartwright for the information which he found in his patents. 
He believed that the different experiments made for the purpose 
of improving wool combing must have cost from first to last 
£2,000,000 sterling; he himself had expended at least £50,000 


under the protection of the patent law; had it not been for | 


the existence of patent laws he should not have worked 
so hard at inventions, or spent so much money. He had 
never taken out a patent in any other country than 
England or France. 
the Prussian Patent-office to file all his patents and send draw- 
ings there, and they would grant him a patent, but he did not 
think it worth while to do it; the difficulty of obtaining patents 
in Prussia he thought to be one of the reasons why there is so 
little industrial progress in that country. Very few combing 
machines were used in that country; he was not the only inventor 
of combing machines, and perhaps the Prussian manufacturers 
were undecided which machine was the best. If it had been to the 
interest of inventors to push their machines in Prussia they would 
probably have done so; the objection was not only the difficulty 
in getting patents there, but when they were obtained they were 
not reliable and frequently litigated. DBy means of his combing 
machines, one woman can now do the work formerly done by two 
hundred men; the work done is of better quality, and the reduc- 
tion in price resulting from combing by machinery is about one- 
third. He thought that the English law would be improved if it 
compelled the inventor to put his invention in practice within a 


given time, say two years as a general rule, though some in- , 


ventions ought to have more than two years. He also thought that 
all specifications should be examined by experts, and that this 
tribunal of experts should be acquainted with all the various 
branches of industry, and should have the power to throw out in- 
ventions not novel or trivial, but its decision should not be final. 
The inventor should be allowed in spite of its decision to obtain 
his patent, but the patent would carry with it the weight of the 
adverse decision of the tribunal of experts, consequently it would 
be of less value than if it had their support; if aman were bold 
enough to go on with his patent under these conditions he should 
be allowed to do so, He might have the power to go to 4 higher 


tribunal, eupapated to try litigated patents, to obtain if he could | 


a reversal of the decision of the tribunal of experts, 

Yesterday Mr. Nasmyth attended for the purpose of giving 
evidence. 

The President told Mr. Nasmyth that, owing to unforeseen cir- 
cumstances, the Committee could not receive his evidence that 
morning, but as it was understood that he wished to answer some 
statements in the evidence given to the Committee by M. Schneider, 
it was thought right that he should have the mens of making 
his counter statement, but at the same time he would desire him 
to put his remarks in as condensed a form as possible. 

Mr. Nasmyth thanked the Committee for the opportunity of 
correcting some of the statements relating to himself made by M. 
Schneider, which were calculated to do him considerable harm. 
It was simply a question of dates. The most important accusa- 
tion that M. Schneider had made against him was that he visited 
France to see the steam hammer in action at the Creusot Works, 
and afterwards patented what he saw there. The facts of the 
case were that he did not know there was a steam hammer at work 
anywhere in France, and he visited the country on business con- 
nected with the improving of the machinery in the French dock- 
ws ; it was quite by chance that he called at the Creusot Works. 

I, Schneider was t, but his foreman was there. Lying on 
the ground in front of the office he saw a very fine specimen of 
forged iron, and on hig asking the mapager how it was forged he 
said, “‘We did it with your steam hammer, in consequence of a 
visit which M. Schneider and I paid to your works, where we saw 
your designs, and. afterwards made one.” The date of the first 
drawing he made of this hammer was November 24th, 1839 (not 
November 23rd, 1838, as stated inadvertently in the last number 
of Tue ENGINEER); M. Schneider visited his works in 1840, and he 
visited M. Schneider's works in April, 1842. Daring shone years 
commerce was in such a depressed state in England that when he 
first designed the steam hammer bis partners would not grant him 
the mg | to take out patents for it; at that time, under the old 
system, the patent would have cost £300. He patented it in June, 
1842, subsequently to his visit tothe Creusot Works. He did not 
modify his invention at all in consequence of his visit to M. 
Schneider’s works, not even in small points of detail; on the 
contrary, he showed the manager there how to overcome some 
faults in the working of the hammer, which improved details 
were in the drawing which M. Schneider saw three years before, 
and which had probably been forgotten by him. M. Schneider 
did not baye an interview with him at his works; be had never 
seen M, Schneider in his life. He should like to give in to the 
committee a. copy of THE ENGINEER newspaper for week, 
which conteined a complete statement of bis own as to the 
relationship of M, neider and himself to the subject of the 
steay hammer. : ; 

The President said that it would he contrary to the rules to 
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He had been invited by leading men in | 
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OPENING OF THE MANSION-HOUSE STATION. 
, Tue new works of the Metropolitan District Railway, including 
| the north junction with the West London line; the enlarged 
station at South Kensington, and the extension from Blackfriars 
Bridge to the Mansion-house station, were formally opened on 
Saturday last, as we announced that they would be in last week's 
Encinzer. After the official opening, the guests, above 200 in 
number, sat down to a banquet in the great dining room at the 
Mansion-house station. The Earl of Devon, chairman of the 
Metropolitan District Company, presided. 

Among the noblemen and gentlemen present were Mr. G. W. 
Currie, deputy-chairman; Viscount Gort; Mr. J. S. Forbes, 
managing director; Mr. L. H. Isaacs and Dr. Wylde, directors; 
the Duke of Sutherland; the Right Hon. W. E. Gladstone; Mr. 
G. G. Glynn, M.P.; J. Fowler, C.E., engineer-in-chief of the line; 
Right Hon. A. T. Ayrton, M.P., Chief Commissioner of Works; 
Sir David Salomons, M.P.; Sir John Rose; Mr. Thos. Chambers, 
Q.C., M.P.; Sir Wm. Tite, M.P.; Mr. C. Vignoles, president of 
the Institute of Civil Evgineers; Colonel Yolland, R.E., of the 
Board of Trade; Mr. Vernon Harcourt, M.P.; Mr. W. H. Smith, 
M.P.; Mr. Myles Fenton; Colonel Hogg, of the Metropolitan Board 
of Works; Sir John Lubbock, M.P.; Messrs. Kelk and Waring; 
Mr. B. Baker, assistant chief engineer; Mr, Cooper, resident 
engineer; Mr. J. D. Baldry; Mr. Geo. Hopwood, secretary, &c. 

The list of toasts included *‘The Queen and Royal Family ;” 
“ Her Majesty’s Ministers,” by the chairman, responded to by Mr. 
Gladstone, who advised the directors to “‘ stick to the democracy,” 
and the shareholders to cultivate ‘‘ the pleasures of hope ;” The 
Metropolitan Board of Works,” by Mr. Currie, acknowledged by 
Colonel Hogg; “ The Lord Mayor and Corporation of the City of 
London,” proposed by Lord Gort and acknowledged by the Lord 
Mayor, who gave “ Success to the Metropolitan District Railway,” 
responded to by Lord Devon; ‘‘ Prosperity to the Metropolitan 
Railway,” proposed by Mr. J.S. Forbes, and acknowledged by Mr. 
Parson, chairman of the company. 

The noble chairman said that on such an occasion as this they 
could not forget a gentleman who had rendered them such indis- 
pensible, difficult, and valuable services from firat to last in 
carrying them through the complicated and serious engineering 
difficulties with which they had had to contend—he referred to 
Mr. Fowler, the company’s engineer, whose health he had great 
pleasure in proposing. 

Mr. Fowler, in reply, said that he felt much gratified by the 
terms in which the toast had been proposed by his lordship, and 
by the manner in which it had been received. The day was an 
important one for the District Company, as it had seen opened a 
section of the line that could not fail greatly to incfease the 
traffic, and was also almost the completion of their undertaking. 
The day was also, if he might be permitted to say so, an 
important one tohimself. Eight years ago, when they were about 
to open the Farringdon-road station, it had been said that nobody 
would travel upon the line. It had been previously prophesied 
that it was impossible to make it, because of the sewers, gas and 
water mains, and other obstructions thatjhad to be encountered. 
| Eight years ago, however, the Farringdon-road station was 
actually opened, and since then the Moorgate-street station also, 
and to-day they had taken part in the opening of another City 
station. Every one knew that the large traffic upon the Metro- 
politan line had completely falsified the prophecies of those who 
predicted its failure. He might be pardoned, largely responsible 
as he had been, if the success achieved caused him lively satisfac- 
faction. They had been carrying upon this line, that it had been 
said could not be made, and if made would not be used, about fifty 
millions of passengers per annum, Last year the Metropolitan 
Company carried, at very low fares, above two millions of working 
men to and from their work. Notwithstanding the great things 
done, the maximum carrying power of the Metropolitan system had 
notyet been reached. Hefelt certain that traflic amounting to £2000 
per mile per week could be carried with perfect safety. Com- 
mencing with £600 per mile per week, rising to £1200 as the system 
has extended, he saw no reason to doubt that they would attain to 
£2000 per week, What they had done they could do, and if the 
traflic came to them they had the power to carry it, The 
engineering difficulties of the undertaking had been through- 
| out very serious, but he was proud to say that he had, all through 
these, been sustained by the confidence and unwavering support of 
the directors. He had also been ably assisted by bis chief assistant, 
Mr. BL. Baker, and by Mr. Cooper, resident engineer. He was also 
bound in candour to say that no small portion of bis difficultics 
had been presented by the public bodies of London, but he wasalso 
bound to add that these had never been of frivolous or vexatious 
character, or resulting from personal considerations or wy ~ 
These bodies, or their representatives, had always acted, he be- 
lieved, under a sense of public duty; the difficulties that had 
been presented, however, whether by those bodies or otherwise, 
had all been met, and successfully met, and to all interested this 
sbould be a cause of satisfaction, The works connected with the 
Mansion-house station had been of a very heavy and complicated 
nature, and had been executed within a space of time unpre- 
cedented, as he believed, in the history of railway construction. 
This was attributable almost entirely to the great capabilities of 
the firm by which the works had been executed, and to their 
great resources, But even these would not have been enough to 
have achieved such triumphs had they not been fully taken ad- 
vantage of by their agent, Mr. Thomas Walker, whose powers of 
concentration and of organisation, as regarded the means placed 
at his disposal, were of the highest order. Mr. Fowler concluded 
by proposing “‘ The Contractors, Messrs. Kelk, Waring Brothers, 
and Lucas,” and sat down amid hearty applause. ’ 

Mr. Kelk replied forthe firm. He stated that in his experience 
he had never known of as much work being done in so short a 
time. He felt it due on behalf of his firm to say that the credit 
given by Mr. Fowler to their representative, Mr. Walker, was no 
more than that gentleman’s due. Neither the company nor the 
firm could possibly have been more ably or faithfully served than 
by Mr. Walker, and now that he was entering upon new spheres 
of enterprise on his own account he (Mr. Kelk) felt sure that 
every one who knew him and his great merits would heartily 
wish him every success, 

The new extension was opened for public traffic on Mon- 
day, the first train starting as early as fiveo’clock. The hitches on 
the first day were comparatively few and slight, notwithstanding a 
letter of complaint that bas been published from an M.P., that 
reminds one of Hood's satirical observation, that ** The donkeys on 
the are as sagacious as some that are in the ** Commons.” 
Noone who knows anything of the difficulties attending a new 
service, and such a service as this, would expect that from the 
first hour, or on the first day, everything would work as smoothiy 
and precisely as h t Those who 














ts of a chr 
know, exercise forbearance; the ignorant are most ready to be 
censorious. The traffic since Monday has been a fairly punctual 
five minutes’ service out and in at the Mansion-house station, in 
each alternate ten minutes; the main line trains starting at in- 
tervals of ten, and the West Brompton trains at intervals of 
twenty minutes. The engines and carriages of the Metropolitan 
District Company are taking their share in the traffic. The new 
engines are of the same in all respects as the Metro- 
rolitan locomotives, and have been made by Messrs, Beyer, 
p and . Gorton, Manchester. ‘fhe quer we 
shorter than those of the Metropoliten Company, having four 
pen yoda ay ~y ad five aeond and thiri-clae, instead of 
eight compartments, in a carriage. compartments are in pairs, 
with the middle divisions open from 4ft. above the seat to the reef. 
They are —_. buffered, Fm are = Sag wheels instead of the 
two groups of four as at the ends Metespeliien 

In external appearanee they are very similar to those of the Metro- 
politan Company. They are the work—and very good work—of 
the Railway Carriage Company, of Oldbury, Birmingham. 
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PLAN OF A PORTION OF THE BIDDULPH VALLEY IRONWORKS. 
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THE BOILER EXPLOSION AT THE BIDDULPH 
VALLEY IRONWORKS, NORTH STAFFORD- 
SHIRE. 

THIS serious explosion, which caused the death of eight persons 

and severely injured twenty others, occurred at the above iron- 

works on Wednesday, June 28th. The works are situated near 
the Black Bull station, upon the Biddulph Valley Railway, and 
are the property of Messrs. Robert Heath and Son, who also have 
extensive works at Tunstall and Norton. It will perhaps be re- 
membered that, about this time last year, we gave particulars of 
an explosion which was almost as serious in its results, and took 
place at Messrs. Kinnersley’s, Clough Hall Ironworks, Kidsgrove, 
about three miles from this place. We show a plan of Messrs. 

Heath’s works,so thatthe circumst ti d with the explosion 

may be better understood. We have seldom seen so plete an 

establishment, for there are coal pits, blast furnaces, mills, and 

a forge, all within a small circle. There are three colliery plants, 

and the coal from these is run along wood stages and tipped over 

screens at the furnaces and forge. The four blast furnaces shown 
on our plan smelt the iron, which is manipulated in and turned 
out finished iron from the forge and mills. The latter, for Staf- 
fordshire, are exceedingly well arranged. The charges from 
thirty-nine puddling furnaces are shingled under two steam 
hammers and passed through a powerful forge train. The train is 
driven by a large high-pressure horizontal engine, which also gives 
motion to a plate mill placed on the other side in a line with the 
forge train. There is also in another part of the works a large and 

a small merchant mill, The puddling furnaces are connected with 

vertical boilers, in which the steam is generated by the waste heat. 

There are two rows of furnaces and boilers, the one standing at 

right angles with the other. That nearest the boiler, which ex- 

ploded, is shown on the engraving. Two massive engines, one 
condensing, supplied with steam from thé three smaller cylindrical 
boilers, and the other high pressure, produce the blast for the four 
furnaces, The high-pressure engine is new and only lately erected. 

It has been manufactured by Messrs. Cochrane, Grove, and Lond, 

Middlesbrough, and is a fine structure, having the blowing tub 

over the steam cylinder, and twosmall fly-wheels, one on each side 

of the cylinder, the whole being supported on cast iron framework. 

Three Cornish boilers have been put down to raise steam for this 

engine. Two of them are new ones, the third has been at work 

about six years, but was thoroughly repaired, and only about two 
weeks before the explosion started to work. It is 43ft. long by 

Gft. Gin. diameter, has a 3ft. flue from one end to the other, and 

each end is — with five gasket stays. The plates of the shell 

are j;in., but those of the flue gin. The three boilers are fired 
from the end nearest the stack; the flame, after passing under the 
whole length of the bottom of the boiler, returns through the flue 

and then descends into the stack. Each boiler was fitted with a 

glass water gauge and two safety valves. The steam pipes were 

connected with those from the furnace boilers, so that any surplus 
steam from the latter was conveyed to the blast engine. The out- 
side, and oldest boiler, exploded a few minutes after six o’clock, 
shortly after the night men had commenced work in the ironworks. 

The end of the boiler, over the fire-grate, with a portion of the in- 

ternal flue, which we have marked 4 in the plan, sone over the 

pig beds in front of the blast furnaces, and alighted about fifty 
yards off near the end furnace. The other end, taking with it 6ft. 
of the cylinder of the boiler (marked 3), was thrown‘off at an angle 

a distance of sixty-two is, and kn down a weighing ma- 

chine and wood bouse covering it from one of the stages. The 

main shell of the boiler (1) was moved about thirty yards from its 
original seat, and in its flight completely demolished a brick ma- 
chine house. Thegreater portion of flue (2), divided into two parts, 
lay in front of the boiler. Most of the injuries to the men were done 
on the pig beds and the outskirts of the forge; had the boiler gone 
over the ironworks there is no telling what the consequences 
might have been, for nearly 400 men were there employed. Com- 
apr ypc. little damage is done to the surrounding ee the 
last engines, although so near, were not in the least affec 

The windows in tke engine houses were all broken, and the walls 

and stacks to their very tops are marked, showing where they were 

atruck by the flying bricks, The roofs over the forge and mills 








— a little damaged, but nothing to speak of. 
ore ——e our — as to the cause of the sapien, 
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ers the evidence of Mr, Longridge, 


we will lay before our 





engineer of the Manchester Boiler Insurance and Steam Power 
Compary at the inquest, whichis adjourned, He said that he had 
examined the boiler on the Thursday, an, after giving a description 
of it, went on to state that the boiler was provided with one glass 
tube water gauge, and two lever safety valves, 5jin. diameter. 
With the weight at the end of the lever the load on each safety 
valve would be 55 Ib, to the square inch; but steam would prebably 
blow off a little below that pressure. He was told the pressure 
was about 50 1b. at the time of the explosion. The flue of the 
boiler was made of plates of equal lengths, with the — 
seams continuous, instead of having break joints, and col- 
lapsed from one end to the other. At the fifth circularseam from 
the firing end, the bottom plate of the flue was much reduced in 
thickness on the fire side, in consequence of corrosion caused by 
leakage. The corrosion extends about 2ft. in the direction of the 
circumference, and in one part the plate does not e fsin. in 
thickness; some of the rivet heads are corroded from the same 
cause. The primary rupture has evidently taken place at this 
seam, and on this occurring, the ends, having no longer any stay 
but the gussets, have been blown out, the gusset stays being in- 
sufficient to stand the strain thus thrown upon them. The gusset 
stays are plate stays, made of ;4in. plates, and secured by angle 
iron of about the same thickness. There were five t stays at 
each end. The quality of the iron throughout the boiler is good, 
and the same may be said of the Ss but the construc- 
tion of the flue with continuous longitudinal seams is objection- 
able. Instead of being continuous they should have been broken- 
jointed. It was an old-fashioned plan, not often followed now, to 
ave continuous seams. <A few of the inferior makers construct 
boilers in the same way. These arrangements caused a deviation 
in cylindrical form, which lessened the strength. There was no 
evidence of deficiency of water. He, therefore, had no hesitation 
in saying the explosion was solely attributable to the weakness of 
the internal flue, owing to its objectionable construction and the 
corrosion of the plate at the fifth circular seam before spoken of. 
We cannot help but agree with Mr. Longridge as to the construc- 
tion of the internal flue being defective ; for had it been in ever so 
good repair it was hardly calculated, being 43ft. long, 3ft. dia- 
meter, and jin. thick, without either circular or cross stays, and 
having the longitudinal seams continuous, to stand a working 
ressure of 50 ib. to the square inch, The shell of the boiler was 
in very good condition, and it is evident that the secret of the ex- 
plosion lies with the internal flue. There was certainly evidence 
of corrosion at the fifth seam, but we differ from Mr. Longridge 
in thinking the ro rupture took place there. We fancy the 
total collapsing of the flue from end to end, excepting just where it 
was riveted to the boiler ends, would rather prove that the pressure 
first affected the cylindrical form of the flue, causing it to close at 
the longitudinal joints, for these were at the sides, and have each 
gone in till they nearly meet, so that the tube is almost flat. As 
soon as the collapsing of the tube commenced the weak parts 
would directly show themselves and yield to the exerted force, the 
ends would then fly out as Mr. Longridge explains. However, 
this is a little matter, and both agree the imperfect construc- 
tion lies at the root of the explosion. This is, therefore, another 
ee that qualified inspectors are needed, not only to examine the 
ilers whilst they are at work, but to inspect them before they 
leave the makers’ or repairers’ hands. In the ripping 
of the plates in the boiler the laminar structure was much 
exposed, and at places it could be seen that the slabs composing 
the pile from which the plate was made had not even been welded. 
Ironmasters will some day awake to the fact that a well manipu- 
lated homogeneous plate is preferable to one made from a pile and 
having a laminar structure. 





ANGLO-DANISH ASPHALT ROOFING PaSTEBOARD.—This material, 
which is reported to be in lo i 


: 


uirements of laying—is alleged to be insured at a 
wan baw to be free from porosity, and there- 
trial of ite fro-resisting 

- te . 
the of Ransome’s 
these 


> OS OG ee es es. 


BLAST FURNICES 


works two timber huts were constructed exactly similar in every 
| respect, except that one was covered with slates fastened to laths 
| in the ordinary way, and the second covered with matchboards, 
themselves again covered with the roofing Fp oagpone this paste- 
board being first nailed to the boards and then covered with a 
thick coating of black varnish, well sanded, thus forming a com- 
| pletely air-tight roof. ‘These two huts were filled with inflammable 
mate: w were sim’ y set on , an oors 0! 
ich imultaneously set on fire, and the d f 
| both nailed up. The flames progressed thus :— 


State Coverrp Hor. PasTEBOARD CovERED Hut. 


In 5 minutes. 
Hut a mass of flame and boards all | Hut smoking a little at crevices. 
blackened. 





| In7 utes, 
| Walls gaping. | Smoking rather more. 
| In 10 minutes. 
| Slates all falling in. Fire getting through the walls. 
In 12 minutes. 
Only a few spars standing. Walls all ablaze, and fire lapping 
round roof, 
In 14 minutes. 


Walls in a general blaze, and flames 
getting further over roof. 
In 22 minutes. 
| Walls gone, but roof almost whole. 
In 28 minutes. 
| Hut a wreck. 
It will thus be seen that, whilst the pasteboard did not finally 
resist the fire, the hut covered with it lasted twice as long as the 
other. No doubt the ing had something to do with 
the prolonged resistance offered to the fire, but, as such a covering 
is always laid on match their aid is legitima i 
was pretty clear when the fire did attack the 
from the edges, and had there been brick w: 
boards the experiment would, to all appearance, have been much 
more in favour of the pasteboard, as its principle of action, the 
prevention of draught, would have been more completely carried 
out. Asecond experiment was tried on two exactly similar roofs, 
the fire this time being on the outside instead of on the inside, 
the experiment being intended to show the comparative value of 
the pasteboard for preventing the communication of fire from a 
burning house. A truss of straw was burnt on each of the ex- 
perimental roofs, and the embers removed in eight minutes. The 
slates were found broken and dropping away, showing the laths 
charred. On the other roof the alt was t to a cinder, but 
the boards underneath it were free from the effects. The experi- 
ment doubtless showed great superiority in the pasteboard over 
slates as a fire-resisting covering, both being laid in the ordinary 
way, the secret of this superiority consisting, not in the ‘ect 
incombustibility of the pasteboard, but in its being air-tight, and 
so preventing flame being fed by air. Much stress is laid by the 
proprietor of the pasteboard on its ing qualities, as it is said 
to harden to the consistency of stone with many years of wear. 
poten we Rees re ; and these had 
rn If one trial is worth much it 
would seem Mesars. Erichsen and Co, have in their pasteboard a 
whose merits are quite inde- 


A complete wreck. 
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1520. Wittiam Ropert Lake, Southampton-buildings, London, “An | 1341. Josian Georce Jexwinos, Palace-road, Lambeth, Surrey, ‘* Recep- 
ig lp haya b  8  teahgd A sonamunteation from Blisha Dyer, Provkdsoos, Hinode iaand, U.s.— | 1361, Jone Tonvey, The Trout Bridge! Works, Nottingham, ““Seudd 
ee comm ion , Providence, le Isl 5. oun Turney, The Trent Bri Works, Not am, “‘Seudding 
Condensed from the Journal of the Commissioners of Patents. 8th June, 1871. Dyer split or unsplit skins.”—-19ch Aes — orks, No 6 


* Grants and Dates of Provisional Protection for Siz Months. 
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1501. Wituiam Rosert Lake, London, 
provements in journal boxes and bearings.”—A communication from 
utr C. Baker, Toledo, Ohio, U.8.—6th June, 1871. 
1504. WatTer BLuyn and Joun Wi», Kilnhurst, Yor! “Tm 
ments in the construction of fire grates and furnaces to be employed in 
the manufacture of glass.” 


1505. Joun Mittwarp, Curzon-chambers, Paradise-street, Birmin; ham, 
“A new or improved low and water indicator for steam boi llers.” 
—A communication from Frank Millward, Cinci H 
Ohio, U.S. 

1507. Josern Broet, Garway-road, Leinster-square, London, “‘ Improve- 
pe ll in apparatus for punching or perforating designs or patterns in 
fabrics.* 

1508. Aaron Brapswaw, Accrington hi ts in 
machinery to be employed for re calico, paper, Me =e or threa 8, 
and fabrics.” 

1509. WILLIAM banned Lake, YM me ee ay London, “Im- 

signal t chiefly ig d for use in 














steamships a other vessels.” — A communication from Andrew 
Gormly Myers, New York, U.S. 

1510. Wittiam Ropert Lake, South t London, “ Im- 
provements in machinery for manufacturing small articles by stamping 
them from sheet metal, and in the preparation of strips of such metal 
for stamping.”—A communication from Elisha Dyer, Providence, 
Rhode Island, U.S.—7th June, 1871. 

1512. Joun Sipney Heath, Thomas- street, Oxford-street, London, *‘ Im- 
provements in breech-loading fire-arms.” 

1514. Henry Epwarp Horcuins, Great Grimsby, Lincolnshire, “‘ Im- 
provements in locks and keys. 

1516. Henry Royaut Misys, Btapleton- -road, Bristol, ‘‘Improvements in 
iron shutters.” 

1518. Henry Larxix, Theydon Gernon, Essex, ANDREW LEIGHTON, 
South Castle-street, Liverpool, and WILLIAM Waite, Thurlow-road, 

tion o m and 


tnilal 








Hampstead, Middlesex, “ I ts in the p 
steel and of oxide of iron. "8th June, 1871. 

1528. James Ropertson, Glasgow, N.B., “Improved ma- 
chines for 1. LL > ‘ernding, and polishing metal, 
stone, glass, and 

1532. Jouw Lister, Edinburgh, “Midlothian, 
envelopes.” —9th June, 1871. 

1536. Samuet Hazarp Hotty, Upper Baker-street, London, “ Improve- 
ments in coo! stoves.” 

1538. Ropert Dvunserra McKetien, Manchester, “ ae ay eee 1 in 
machinery for winding or balling cotton or other 

1540. Juies Louis - “he Spring-grove, Isleworth, 

kstan 


ments in in’ 

Staffordshire, “ An eed mode of and 
apparatus for the manufacture of thread. 

1544. be ae TaveNeR, Hinton, Hants, ‘‘ An apparatus for lowering 
and window sashes.” 

1546. fuenee Cowsurn, Safety Valve Works, Knott Mill, Manchester, 
“‘Improvements in apparatus for preventing the explosion of steam 
generators.”—10th June, 1871.. 

1550. STANISLaS (JANICK, St. Petersburg, Russia, 
floating docks.” 

1552. . Lone, Liverpool, “improvements in apparatus for in- 

—— ion of water and collecting the deposit caused by 
the el ebullition and evaporation of water in steam boilers. 

1554. ApRanAM LyLE, Greenock, Renfrewshire, N.B., “ Improvements i in 
machinery for dressing wood for cask- making and ‘other purposes.” 

1556. SAMUEL Tunwen, jon, Jonn TrRNER, and Ropert TuRNER, Rochdale, 
Lancashire, “‘ An improved gon bh for the stuffing-boxes of steam 
cylinders and for other similar Fo a 

1558. Witt1am Epwarp GEDGE, ellington- street, Strand, London, “ Im- 
oe rovements in limekilns.”—A communication from Alexis Jean Joseph 
; _ ~ Bel Air de St. Germain le Princay (Vendée), France.— 12th 

une, 187 

1562. Ropert Barrett and Samvet Wricat, Turnmill- street, Clerken- 
well, London, ‘‘ Improvements in hand-stamping machines.” 

-— JAMES Borntoy, Euston-road, London, “ Improvements in pen 


155v. Luke Cuapman, Collinsville, Connecticut, U.S., “An improved 
gang plough. mn ISth June, 1871. 
1568. Jonn Jarvis and James Ross, Dalmarnock Paper Works, Lanark- 
shire, N. B., and AND’ — Edinburgh, Midl othian, N.B., ‘‘ Im- 
in 


1570. Wittiam Lancpox Lissey, Chancery- lane, London, ‘‘ An improved 
flass-blowers’ mould.” — A communication from Samuel R. Bowie, 
New Bedford, U.S. 

1572. WESTLEY Ricuarps, Birmingham, “Improvements in breech- 

loading fire-arms and in canteens for breech- loading arms.’ 

1574. ANcus Hamitton, Bedford-place, Russell-square, and Jutius Sax, 
Great Russell-street, London, “Improvements in signalling appa- 

ratus,” 

1576. Josern Evans and Witiiam Evans, Culwell Foundry, Wolver- 

hampton, Staffordshire, ‘‘ Improvements in pumping machinery.” 

1578. Jonn Henny JonNson, Lincoln’s-inn-fields, London, ‘‘ Improve- 

ments in the construction of ships or vessels for ‘transporting 
troleum and other like inflammable cargoes.”—A communication 
joo = Gray Warden, Tiuiladelphia, Pennsylvania, U.S.—14th 
‘une, 187 
1580. be Joun Searve, Camberwell, Surrey, “ Improvements in 


15682. TwoMAs Howcrort and ALEXANDER McGrecor, Bedford , Leigh, 

ts in reaping and mowing machines. 

wae =. Ouraenrs, Ardee House, Ardee, Louth, Ireland, 
provements in presses for pressing cotton or other substances 

588. Ezra te emo Euston- road, St. ae poate aud ALEXANDER 
—_. Bedford-square, London, “ in ig bottles and 


essels, and auuing off liquids.” 
1500. JosEPH "oo Roti, “Improvements¥in dressing, dye- 
ing. scouring, bleaching, and fulling or milling goods. "— 15th June, 
1871. 


467, James Murpocu Napier, York- Lambeth, sang. “ Improve- 
ments in balances or machines for w "—22nd February, 1871. 

500. Epwarp CoPpELAND STILEs, Alfred-place, Bedford-square, London, 
and Joun Fenn Etspon, Halstead, Essex, “‘ An ieagquoved method of 
dressing millstones, and apparatus in connection therewith.”—25th 
February, 1871. 

1265. RatpH Bourne, ie pore Hall, Staffordshire, ‘‘ Improvements 
in the construction and propulsion of floating bodies for the Law on 
cs navigation.” "partly a communication from James Campbell, 
Calcutta. 

1273. Henry Oortvie Bennett, Edinburgh, Midlothian, N.B., “‘ An 
improved system of app) lying steam or other motive power for the 
traction of carriages for the cultivation of 
land.”—11th May, 1871. 

1383. Sir WrituiaM ag Gracechurch-street, London, and Jonn 
JoserH Mayo, m, Sutton, Surrey, “ Improvements in in signal 
ae for giving fede of light of different colours.”—23rd May, 


108, "Joux arg nen Ryne | Ironworks, Dalkeith, penes 
N.B., ew ery and Cae: = to be used in 
hoisting, removing, cing and hanging on hooks, cine off these 
again, an carcasses oth battoirs, 


hooks 
carcass and meat es ak other places.”—24th Ma: 
1417, ALFRED ATKryson PoLLock and JULIUS a 
Leeds, Yorkshire, “‘ Improvements in dry cl 
26th Prom 1871. 
451. ALEXANDER Bonar men, ¢ Grorce Varr TURNBULL, CHRISTIAN 
SaLvEse Rosert Irvine, and Rosert Craic apg Leith, Mid- 
othian, N. B., “ Improvements in the man r preparation of 
Sieienete or softeners, and the application of the one to the treat- 


N.B., “Improvements in 


a. aa aie 


“Improvements in 








“Im- 








Le Pottock, 
col 


ment of wool.”—3lst May, 1871. 
1465, Tuomas ENncLisH, cellor Villas, West Dulwich, Surrey, and 
EOKGE henge aan Banner Sheffield, Yorkshire, “‘ Improvements 


in apparatus for that purpose.”—1st 
June, 1871. 


1481. EDWARD Auge = and Joux Hvuones, Ponkey, Denbighshire, ‘‘Im- 
provements in safety apparatus to be connected with cages for mines 


“ Improvements in machinery 
ar Waa om, Preston, Lancashire, pro’ poy any 


or spinuing and doubling cotton and 
pre ogre June, 1871. 
1488. JosErH ~~ Dowson and ALrrep Dowson, a een-street, 
be in ays and light permanent way 





of railways.” 
1495, Ouaneas snort, Liverpool, “Improvements in compressed air 
”—5th June, 1871. 
1498. ALEXANDER gee BiackBurn, York-buildings, Adelphi, London, 


“* Improvements ”—6th June, 1871. 
1511. Hex ENRY Wipe anchester, “ Improvements in the manufacture of 
boiler tubes and in apparatus employed therein, partly applicable to 


other 
1517. Witt1am Potitock, Milton Works, Jamestown, Dumbarton, N.B., 
Dum! N.B. 


an: UR Po Works, Bonhill, : 
‘in pre maa meodeatiag Turkey-red cloth and 


ARTH 
“Improvements in 
yarns,” 








1871. 
131%. Joun Baker, St. Mary’s-road, & 
+ sashes, &c.” 


1527. WittiamM CtaRrke, Coventry, Warwickshire, “An improvement in 
delghin US. pincers.”—A communication from Alfred Clarke, Phila 

el 

1530. WiLt1amM Pouparp, Blackfriars-road, Surre’ 
Old Kent-road, Surrey, “ po means a’ 
tunnels, , an 

1531. CHARLES a ie Holywell, Flintshire, “ Improvements in the 
production of the alkalies and their salts.”—9th June, 1871. 

1535. WiLtlaM ALEXANDER LyTTLE, The Grove, Hammersmith, Middlesex, 
“Improvements in voltaic batteries.” 
1537. Jonn Davey, Crofthole, Cornwall, “An improved double-furrow 

turn-wrest ploug! b.” 

1539. Ricnarp O._rnerts, Ardee House, Ardee, Louth, Ireland, “ Im- 
provements in presses "for pressing indigo or other “substances, and 
y= ~~ ana devices to be used in connection therewith.”—10th 

une, 187 

1549. Georce Waicut, Westminster Bridge-road, Surrey, ‘‘ Improvements 
7 oe jee applicable also to other tables or surfaces requiring 

justmen 

1553. Samvet Rvssevt, Carlisle-terrace, Kensington, London, “ Im- 
provements in means and apparatus for making perspective drawings.” 

1557. Freperick Bewnett, New-street Works, St. Clements, Ipswich, 
Suffolk, “‘ Improvements in roofing tiles.”—12th June, 1871. 

1567. Grorce Barker, Glasgow, N.B., arkshire, and James McFar- 
LANE, Middlesbrongh-on-Tees, Yorkshire, “Improvements in the con- 
struction of rails for railways,” 

1569. Pamir Henry SAMUELS, Mansell- street, Goodman’s-fields, London, 
‘* A new or improved spring mattress.” 

1575. Freperick Henry Teevituick, Guildford-road, Surrey, “‘ Improve- 

ments in apparatus for excavating land.” 

. Joun Joseru Franks, Stroud, Gloucestershire, *‘ Improvements in 
iron rails for fencing, and the mode of fixing the same.” 

1579. Giacomo ~Epvarpo Makcnisio, Baker-street, Portman-square, 
London, “‘ Improvements in extracting olive oil, and in the machinery 
or apparatus to be employed therein.”—14th June, 1871. 

1594. AmintHe Zoe Hovse, Antone Guivet, and Victor Evcene Lemar- 
penne Nay aaa od _— Pram an mn im agg in machinery and 
appara’ ‘or cut an D, - or ters’, joiners’, and 
cabinet makers’ wor! em ms ‘eo +3 q 

15¢6. Micnar. Stevi, Hamerton Mills, Bradford, Yorkshire, ‘‘ Improve- 
ments in machinery or apparatus for spinning, twisting, or doubling 
worsted, woollen, cotton, silk, or other fibrous substances.” 

1598. Georce CurrrorD, Rue Condorcet, Paris, ‘‘ Improvements in the 
composition of = mixtures employed in the ameienne of clay and 
plumbago crucibles.” 

1600. ALEXANDER MELvILLe Crark, Chancery-lane, London, ‘“‘ Improve- 
ments in weaving, and in looms therefor.”—A communication from 
= Heilmann and Paul Heilmann, Mulhouse, France.—l6th June, 


1602. Pavt Prvet De Granpcuamp, Rue de Maubeuge, Paris, ‘‘ Improve- 
ments in the apparatus applied’ in Jacquard’s looms for substituting 
paper for pasteboard, and in the process of preparing the special sheets 
on on ae ‘ntended to supply the said apparatus.” 

iLL1AM Renny Watson, Glasgow, Lanarkshire, N.B., 
ae in mills for crushing sugar cane.”—17th June, 1871. 


and James THOMSON, 


1577. 


“ Improve- 


1608. JosepH Bucnanan Roserrson, Lurgan, Armagh, Treland, “*Im- 
provements in sewing machines.” 
1610. Dittpwyy Parrisu, Threadneedle-street, London, ‘ Improved 


mate: to be used as towelling, table cloths, napkins, and other 
similar uses.”—A communication from Edward Parrish, Philadelphia, 
U.S.—19th June, 1871. 

1612. Epwarp ALFRED Cowrtr, Great George-strect, Westminster, 
“Improvements in machinery for driving drifts and sinking shafts 
through stone or rock.” 

1614. THomas Ropert Hay Fisken, Mirfield, Yorkshire, ‘‘ Improvements 
in machinery or apparatus for imparting motion to rollers or cylinders 
to be used in washing, wringing, or rolling machinery 

1616. Euias Rosison Hancock, Albemarle-street, Piccadilly, London, 
“Certain improvements in for pr vessels on the 
water driven by steam or other motive power, and for fi acilitating the 
revolution of the same by means of a new construction of cog or tooth 
wheels.” 

1618. Cart Brerrexnacn, Greek-street, Soho, London, “ An improved 
implement for scouring and cleaning floors and other surfaces.” 

1620. Samvuet Moornovuse, Heaton Norris, Cheshire, ‘‘ Certain improve- 
ments in the construction of steam boilers or generators, and in the 
setting-up of said boilers.” 

1622. Maruiev Leon Somze, Brussels, Belgium, “ Improvements in the 
construction of joints for water, gas, and other pipes.” 

1624. Aveusto GuaTTARI, Euston- -road, London, “Improvements in 
atmospheric peg oe apparatus. ”— 20th June, 1871. 

1626. Joun Unwin, Sheffield, ‘‘ An improved method or means of depo- 
siting nickel on metals.” 

1632. WitneLM Wacker, Boulevart de Strasbourg, Paris, ‘‘ Improve- 
ments in transmitting sounds and signals.”—21st June, 1871. 








Inventions Protected for Six a = the Deposits of 
Complete Specifica’ s. 

1639. Witu1AM Rozert Lake, Southampton- oll London, ‘“ Im- 
provements in treadle mechanism for sewing machines.”—A communi- 
cation from Leo W. Sapp, Cleveland, Ohio, U.S.—22nd June, 1871. 

1649. Francis Tayior, Westfield, Higher Broughton, ‘Lancashire, 
“Certain improvements in the construction of spring mattresses, 
seatings, and other articles of a similar nature.”— 23rd June, 1871. 

1650. Freperick Wit.1aM Cots, Belvedere, Kent, Henry ATKINSON and 
Josera Jacos Micuak., Wharf-road, City-road, London, and THomas 
Waters Knicut, Belvedere, ‘‘ A new or improved method or process of 
preparing pulp from wood and other fibrous substances for making 
paper, papier miché, and other analogous manufactures.” - 23rd June, 
1871. 


1654. CrauruRD Crossman, Dawson-street, Dublin, and Josern Henry 
Ferouson, Grafton-street, Dublin, “ Improvements in borseshoes and 
other similar shoes which may be attached without the use of nails.” 
23rd June, 1871. 

1658. Martin Benson, Southampton-buildings, London, “ Improvements 
in organs.”"—A communicaticn from Riley Burdett, Chicago, Illinois, 
U.8.—24th June, 1871. 

1664. Henry Lipsey, New Bedford, U.S., “Improvements in glass- 
blowers’ moulds.”—A communication from Samuel Redlon Bowie, 
New Bedford, Massachusetts, U.8.—24th June, 1871. 


Patents on which the Stamp Duty of £50 has been Paid 


2064. ALexanpeR Horace Branpon, Rue Gaillon, Paris, ‘‘ Spinning 
hemp, &c.”—26th June, 1868. 

2086. Georce Henry WILson, Sherweod-street, Golden-square, London, 
“* Watches, &c.”—29th June, 1868. 

2098. Grorce ALvER, Newcastle-on-Tyne, Northumberland, “ Screw pro- 

ers.” —30th June, 1868. 

2100. Tuomas Warp and Water SHaw Brack, King’s Lynn, Norfolk, 
“ Twisting tobacco.”—Ist July, 1868. 

2071, Gruss Me McCuttocs, Manchester, “ Thread polishing machines.”— 
27 une 

2101. WituiAM BROoKEs, Chancery-lane, London, “ Rotary steam engines.” 
—Ist July, 1868. 

2099. Ropert Warp, 
tobacco, &c.”—I1st July, 1868. 

2130, Wituiam EDWARD Newron, Chancery-lane, London, “ Automaton 
toys.” —3rd July, 1868. 

2094. Marcus Besro, Manchester, and OswaLp Horwoop, and WILLIAM 
Eta, Liverpool, “Numbering ‘and printing tickets consecutively.”— 


30th : June, 1868. 
2117. di aimee, London, “Treating and preparing 
certain vegetable a animal fi &c.” —2nd July, 1868. 
2126. jouns Henry Jounsox, Lincoin’s-inn-fields, London, ‘Paper 
pulps "—3rd July, 1868. 
2109. Henry Henson Henson, t-street, Westminster, “‘ Railway 
wagons and trucks.”—2nd July, 1868. 


Newcastle-upon-Tyne, ‘Spinning or twisting 








Patents on which the Stamp Duty of £100 has been Paid. 


1¢09. Witt1aM Freperick Tomas, Newgate-street, London, “ Sewing 
machines.”—27th June, 1864. 

1680. FREDERICK Joux Boao, Tacket-street, Ipswich, Suffolk, “Pressed 
leather.” —16th July, 

1660. ALFRED SavILL Alan “Field or camp stoves for cooking.”—4th 
July, 1864. 


Notices of Intention to Proceed with Patents. 

1105. ALEXANDER MeEtvitte CLARK, Chancery-lane, London, “Moulds 
and cores for casting.”—A communication ey John Demarest and 
Jordan Lawrence Mott.—26th April, 1871. 

1147. BenJaMin Tanner, New Brighton, “‘Superphosphate of lime.”— 


28th April, 1871. 
1220. Tomas Rew, Monkton Miln, N.B., “ Ploughs, &c.”—éth May, 
for window 


+h ot: “ Bact, 
2 





—16th May, 1871. o 


ventilating buildings, | 


1366. CHarRLes Wicca, Liverpool, Pe silver and gold in the tr 
ment of cupreous ores.”—20th May, 1871. 
1406. Ricuarp Dawtinos, Great Winchester- street, London, ‘ 
colorising syrups, j juices, &c.”—A communication from John Br 
and Walter H. Gilson.—25th May, 1871. 
1416. Bensamin Eowarp Rewa New. anps, Chariton, “ Producing alum 
from natural phosphates of alumina.” —2th May, 1871. 
| 1462. ALrrep Vincent Newton, Chancery-lane, London, “ Cutting, 
dressing, and working stone.”—A communication from’ Thomas W. 
Baxter.— lst June, 1871. 
1499. Josern Marte AGNeLteT, Rue de Reuilly, Paris, 
oils, &c.” 


* Burning 


1500. Jonx Marty Fisner, Fore-strect, Taunton, “ Protecting crops 
from birds, &c.” 
1501. Wittiam Rosert Lake, Southampton-buildings, London. “ Journal 


boxes and bearings.”—A communication from “Burr C. Baker.—6th 
June, 1871. 

1504. Warren Buvunwn and Joun Win, Kilnburst, 
furnaces for manufacturing glass.” —7th June, 187 
1516. Henry Roya. Mixys, Stapleton-road, Bristol, “Tron shutters.”— 

Sth June, 1871. 

1550. STANISLAS Janicki, St. Petersburg, Russia, ‘‘ Floating docks.” 

1556. Samuet Turner, jun., Joun Tu KNER, and Rosert Torner, R 
dale, “‘ Stuffing boxes of steam cylinders.”—12th June, 1871. 

1568. Jouw Jarvis and James Ross, Dalmarnock Paper Works, N.B, 
and AnDRew Masson, Edinburgh, N.B., “Straining pulp.” 

1578. Jons Henry JonNson, Lincoln’s-inn- fields, London, “‘ Transporting 
petroleum, &c.”— A communication from William Gray Warden 
—l4th June, 1871. 

457. JoserH ALEXANDER FRANKLIN and ALEXANDER Cesar FREDERICK 
FRANKLIN, Abingdon-street, Westminster, ‘‘ Engines worked by stew 
or other elastic fluids.” 

460. Francois Doranp, Museum-street, Bloomsbury, London, “ Extra.t 
ing the edible part of shrimps from the skin, &c. 

467. James Murpoca Napter, York-road, Lambeth, Surrey, “ Balances or 
weighing machines.”—22nd February, 1871 

ae ROBERT Heyworts, Manchester, ‘Supplying water to wash basins, 


* Fire-grates and 


ch 


476. Georce Hasectine, Southampton- buildings, London, “Knife and 
glass-cutting instruments.” A communication from Th ore 
Spénard and C. H. Letourneux. 

477. Georce Hasevtine, Southampton-buildings, London, “Separating 


magnetic iron from sand, &c.”—A communication from Alfred Holme 
Balch and Wolfred David Emelius Nelson. 

479. Grorce Clarke, Argyle-square, London, “‘ Fire-escapes.” 

486. ALFrep Priest and WILLIAM WooLnovon, « eres Ironworks, Kingston- 
on-Thames, “ Drilling land by steam power.”—23rd February, 1871. 

493. WituiaM Moscrop, Red Lamb, near Rochdale, “ Spinning 
doubling machinery.”—24th February, 1871. 

500. Epwarp Core.anp Stites, Alfred-place, Bedford-square, London, 
a" Joun Fenn Exspon, Halstead, Essex, ** Dressin, ing millstones.” 

. WILtttaM GREEN, Birmin ham, ** Conical bullets. 

504. FERDINAND Sivas, Par! -place West, Mornington-road, London, 
“ Writing in cyphers.” 

505. EBENEZER Boy es, Mark-lane, London, “ Roasting coffee, and covling 
it when roasted.” 

506. soa Paterson Suita, Glasgow, N.B., ‘ Artisans’ 
tools. 

513. James Jackson, Sheffield, ‘‘ Spades and shovels, &c.” 

516, Epwarp Wricu1, Cannon-street, London, “ ag 

518. GEORGE HASELTINE, Southampton-buildings, London, ‘ ro- 
typing process.”—A communication from William Augustus Leggu. — 

ith February, 1871. 

522. Winwtam Mun LARD, Trowbridge, “‘ Jacquard looms,” 

630, JoHANNES Hetnricn Lupwic TAeovor PortNeR, Regent-street, 
London, “‘ Sewing machines.”—A communication from Pollack Schmidt 
and Co.—27th February, 1871. 

538. Samvuer Tuomas, jun. , and Witiiam Guisz, Redditch, “ Needles and 
their envelopes, &c. 

540. Georce HASELTINE, Southampton-buildings, London, ‘“‘Photo- 
electrotyping process."—A communication from William Augustus 
Leggo.—28th February, 1871. 

ae ~~ ad Hvon Wirrect, Exeter, ‘‘ Convertible school desks 


and 


and mechanics’ 











and 


551. _ Purvis sane oop, Newcastle-upon-Tyne, “ Preparing clay, 
“ao ”"—Ist March, 1871 
- THomas Henry WaALsu, Kingsbridge-terrace, Dublin, “‘ Railway, &c., 


56. Davin Pay ne, Otley, “ Printing machinery.”—2ad March, 1871. 

572. CHARLES Forster CorrertLe and Guseaes Bipptie, Cannock, 
“* Attaching taps or stopcocks to water, gas, steam, and other pipes for 
making connections therewith.” 







576. Jonn DuNKLE Villas, Park-road, Teddington, ‘‘ Sewers, 
&c.”—3rd March, 

581. Henry MARTYN Banta, Viaduct Works, Crumlin, “ Driving 
screw piles.” 

582. Henry Martyn KENNARD, Viaduct Works, Crumlin, ‘‘ Bridges, 


viaducts, piers, jetties, &c.” "4th March, 1871. 

603. James Epwaxp Sc oTT, Greenock, “ Building iron, steel, or composite 
ships.”—7th March, 1871. 

613. CHARLES PARKINSON and Ropert Henry Lorp, Bolton, ‘‘ Carding 
engines.”—8th March, 1871 
625. Joun Downes, Handsworth, “ Metallic hoops or bands for baling 
cotton, &c.”—9th March, 1871 

671. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Handcuffs 
and shackles.” — A communication from John Jacob Tower.—14Uh 
March, 1871 

690. ALEXANDER Rosertson, Glasgow, N.B., 
the human body.”—15th March, 1871. 

701. JoyarHan Scuarr, Leeds, “ ‘Liquid soa) 

706. Henry KESTERTON, Star Works, ini street, Birmingham, 
“ Working railway brakes. "—16th Ma rch, 1871. 
725. WiLtiaM TasKER, jun.,Waterloo Ironworks, near Andover, “‘ Elevating 
or ricking straw, &c. "17th March, 1871. 

750, WiLLiaAM EDWARD NEwrTon, Chancery-lane, London, ‘“ Roadways, 
pavements, &c.”—A communication from A. D. Boivin Jenty.—2vuth 
March, 1871. 

790. Tuomas James Suita, Fleet-street, London, “ Sugar mills.” 
munication from Theophile Rousselot.—23rd March, 1871. 

866. Jonny Henry Jounson, Linculn’s-inn-fields, London, “ Iron and 
—_ &c.”—A communication from Charles Motier Nes.—Slst March 
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933. ‘Wray Ropert Lake, Southampton-buildings, London, ‘‘ Furnaces 
and flues.”—A communication from Albin Peters.—8th April, 1871. 

943. WituiaAM Robert Lake, Southampton-buildings, London, “* Utilising 
exhaust steam.”--A communication from Alexander Winkler and 
Alexander Zitowitsch. —1l0th April, 1871. 

973. Bensamin Bacsnaw, Crewe, “ Railway signals.”—12th April, 1871. 

999. Epwarp Rosert Austin, Strand, London, “ Erecting and sinking 
cylinders for piers, &c.”—15th April, 1871. 

1049. WituiaM Westen Box, Crayford, ** Gas.” 

1050. Samuet Cropper, Cheapside, London, “ Printers’ rules for curved, 
circular, or straight lines.”"—A communication from Charles N. Morris. 
21st April, 1871. 

. WittiaM Irvinc Hotpsworta, Tom Ho_psworts, and Joun Ho ups- 

WORTH, Shaw Lodge Mills, Halil: ax, “ Textile fabrics.” —22nd April, 

871. 


“ Applying heat or cold tu 


—A com- 


1078. Caarves Pontirex, Freperick Pontirex, and ANTHONY SHEKWooD, 
Albion Works, King’s Cross, ndon, ‘‘ Washing casks, &c."—24th 
April, 1871. 

1087. THomas ALFRED SkrTon, Essex-street, Strand, London, ‘‘ Lamps.” 
—25th April, 1871. 

1125. Witu1aM Prerce, Manchester, ‘‘ Railway brakes.” 

1136. Joan Bercrr Spence and Peter Du NN, Manchester, “‘ Manure.”— 


28th April, 1871. 
1153. Jonn Murray, Grougar Bank, N.B., “ Double-furrow ploughs.”— 
20th A 871. 


pril, 

1260. Duncan Forses, sen., and Perer Forses, Edinburgh, N.B., 
“W: machines.”—10th May, 1871. 

1274. Wrttiam WaLkinoton, Leeds, “Tools or cutter-holders for meta 

or shaj machings.”—11th May, 1871. 

1286. Josern Kirk, Blossom: London, “ Giving warning when the 
pressure in a steam boiler or vessel working und er pressure is too high, 
&c.”—12th May, 1871. 

1808, WittiaM JACKSON, Bradford, ‘‘ Kilns or ovens for drying and burn- 
ing bricks, tiles, &c. "15th May, 1871. 

1325. Evorse Pavy, Postford Mills, Oldbury, “‘Transporting passengers, 

—16th May, 1871. 

1387. , hey “Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Vehicles for 

transporting liquid cargoes in .”.-A communication from William 

Gray Warden.—23rd May, 1871. 

1417. ALFRED ATKINSON PoLLock and Juiivs Freperick Moore Poiock, 
Leeds, “‘ Dry closets and commodes.”—26th May, 1871. 

1451. ALEXANDER Bonar Firminc, Grorce vam TURNBULL, CHRISTLAY 
Savesen, Ropert Irvine, and Rowert Craie Macuacan, Leith, N.B., 
“ Lubricants or softeners. ”$ist May, 1871. 

1479. Raven Waker Stewart, Dumfermline, N.B., “ Washing yarns, 
&c.”—2nd June, 1871. 

1493. Jonn STEPHENS, , Grosvenor-square, London, “ Venti- 





buildings. »bth June, 1871. 
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1498. ALEXANDER Bewiexe Btacknurn, York-buildings, Adelphi, 
London, ‘* Pens.”—6th June, 1871. 

1509. WittiaAM Rosertr Lake, Southampton-buildings, London, ‘ Pneu- 
matic signal telegraphs.”--A communication from Andrew Gormly 
Myers.— 7th June, 1871. 

1549. Georce Wricut, Westminster Bridge-road, Surrey, “ Billiard 
tables, &c.”—12th June, 1871. 

1608. Josepn Bucnanan Ropertson, Lurgan, ‘‘ Sewing machines.”—19th 

June, 1871. 


1650. Frepertck Witttam Cots, Belvedere, Henry ATKINSON and | 


Josera Jacos Micuart, Wharf-road, City-road, London, and THomas 
Waters Kyicut, Belvedere, “‘ Preparing pulp from wood, &c., for 
making paper, &c.” 

1654. Craururp CrossMANn, Dawson-street, Dublin, and Josepu Henry 
Ferouson, Grafton-street, Dublin, ‘* Horseshoes, &c.”—23rd June, 1871. 


All ions having an interest in opposing any one of such applications 
should leave particulars in writing of their objecti suc! plicati 
at the office of the Commissioners of Patents, within fourteen days of its 
Gate. 


List of Specifications published during the Week ending 
Est July, 1871. 
$29*, 1s.; 3142*, 4d.; 3543*, 4d.; 2870, Gd.; 2877, 10d.; 29297, 1s. 811.5 
2028, 8s. 2d.; 2034, 81.; 2037, 10d.; 2939, 6d.; 29410, 4d.; 2942, 10d.; 2044, 
1s.; 2045, 18.3 2952, Sd.; 2053, In. 4d.; 2954, 1s. Sd.; 2058, 10d.; 2959, 8d.; 
2967, 8d.; 2972, 10d.: 2980, Sd.; 2985, 6d.; 2986, 10d.; 2096, 10d.; 3003, 8d.; 
8004, 8d.; 8013, 8d.; 3015, 18, 4d. ; 3016, 18.; 1017, 1s.; 3019, 8d.; 2021, 10d.; 3023, 
1s, 4d ; 3038, 8d.; 3049, Sd ; 3051, 4d.; 3052, 8d.; 3053, 8d.; 3055, 4d.; 3056, 
4.3 3057, 6d. ; 3058, 6d.; 3059, 48. 6d.; 3060, 44.; 3061, 8d.; 3066, 4d.; 3073, 
3 8076, 4d.; 3078, 4d.; 3088, 4d.; 3085, 4d.; 3088, Sd. ; 3092, 
4c.; 3093, 4d.; 3098, 4d.; 3105, 4d.; 3107, 4d.; 3109, 4d.; 3111, 4d.; 3112, 4d.; 
8113, 4d.; 3116, 8d.; 3119, 4d.; 3120, 4d.; 3148, 4d.; 617, Sd.; 643, 1s. 2d.; 
720, 1s. 2d.; 727, 8d.; 814, 1s. 4d. 





















*,* Specifications will be forwarded by post from the Patent-oflice on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made peyeiie at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-oflice, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


The following deseriptions are made from Abstracts prepared expressly for 
Tue ENGUeer, at the office of her Majesty’s Commisstoners of Patents. 





Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
3284. Hh. Wexcuman, Bromley, ‘* Generating steam.”—Dated 1ith December, 
1870. 

The furnaces by which the steam is evaporated are not connected with 
a chimney, but are so closed that the gases within them are at a pressure 
slightly in excess of that of the steam in the boiler. Compressed air is 
passed through one of the furnaces, carrying the whole of the hot gases 
und other results of combustion into a second similar furnace, ora series 
of furnaces, where unburnt fuel is entirely consumed and the combustion 
is tomplete. The whole of the hot gases then flow into the boiler, where 
they deposit any impurities, and finally pass with the steam into the 
working cylinders of the engine. The boilers, furnaces, and their con- 
nections are fitted with suitable valves to regulate the admission of gases 
iuto the boilers and furnaces, and to prevent a return flow of water into 
the furnaces when opened for admission of fuel.—Not proceeded with. 
3286. W. ALLAN, Sunderland, ‘‘ Surface condensers.” —Dated 15th December, 

1879. 

In constructing surface condensers the inventor fixes between the 
condenser tube plates any convenient number of bolts or strong tubes; 
these bolts or tubes are called guides or carriers, as they guide or carry 
a perforated or scraping plate or plates, through which plate or plates the 
condenser tubes pass. To these perforated or scraping plates the in- 
ventor attaches rods, which rods come out through the tube plates and 
tube box doors, having in each case a small stuffing box in the tube plate 
and tube box door, so as to render them water-tight. To these rods 
handles are attached. Thus the perforated or scraping plate or plates can be 
drawn along the tubes, thus removing any deposit that may be on them. 
$292. J. Donan, Glasgow, ‘ Furnaces.”—Dated 16th December, 1870. 

Two fireplaces are constructed in connection with and at opposite ends 
of acentral reverberatory chamber. The bottom grating is made in one 
piece, with small openings for the passage upwards of air, and it is fixed 
on a transverse shaft and can by means of an external lever be turned 
down into the ashpit. When the furnace is working the ashpit door is 
closed, and a part of the air for combustion is led into the ashpit by a 
branch pipe from a main supplied by a fan or blowing engine, and the re- 
mainder of the air for combustion is led by another branch pipe to the top 
of the fireplace and into a casing formed with concentricfunnels. The air 
passes between these funnels and through the bottom one, and enters the 
fireplace in a downward direction. The coal or fuel is dropped into the 
upper funnel, which is always open, and falls through it and the lower 
one into the fireplace. The fuel is broken into small pieces of about the 
size of walnuts, and is fed in continuously or at very short intervals by 
hand or otherwise, at such a rate as to maintain a depth of about 6in. 
upon the bottom grating. 





Class 2.~TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

3266. J. OtmsTEaD, Chicago, U.S., “ Electric-brake.”—-Dated 13th December, 

1870. 


This consists in the combination of the axle, friction roller, and 
armature, with a friction plate and magnets of an electro-magnetic 
battery arranged for the purpose of causing a plate to be held in con- 
tact’ with the armature and revolve, to be released and remain at rest as 
desired. The shaft is supported at one end by a swinging arm and the 
roller in combination with the chain and lever, to increase the pressure 
of the roller against the axle and prevent it from slipping while the 
brakes are acting on the wheels. 


3272. P. Brannon, Bouveric-street, “ Navigable balloons.”—Dated 14th 
December, 1870. 

This relates to the construction of balloons in three divisions placed 
vertically one above the other, the middle division above the car being 
charged with rarefied air for ascending, and cold air when descending. 
The upper division, containing pure or carburetted hydrogen or rarefied 
air, is caused to revolve and assume a screw form where speed is required. 
Between the middle and upper divisions the inventor places a horizontal 
turbine-formed wheel with tangential fans, which is driven by the 
action of the currents of air in the passage of the balloon, and either in 
conjunction with or independent of this wheel, he employs lateral wind 
wheels, with setting and feathering gear for giving propulsion to the 
balloon cither as prime movers or as paddle-wheel propellers, For sup- 
plying heat for rarefaction of the air in the middle division of the balloon, 
the inventor employs a lamp furnace connected with the suspension 
beam carrying the car or lower division, and which hangs vertically 
thereon, and when the upper division is filled with heat air the furnace 
is similarly situated in the base of that division.—Not proceeded with. 
$290. P. 8. Deotan, J. P. Wenpect, and 8. P. M. Tasker, Philadelphia, 

U.8., “ Railway carriage springs.”— Dated 15th December, 1870. 

This consists in the combination of a hollow cylinder or cylinders 
formed of india-rubber or similar material, with a metallic case and 
eo in such a manner that the pressure exerted upon’ the piston shall 

»e counteracted by the india-rubber cylinder and the air contained 
within its cavity. The inventors forms a recess or recesses around the 
periphery of the rubber cylinder to contain air, which balances the air on 
its inside and increases the capacity of the spring. The rubber cylinder 
is made to fit the metalllic case so as to move freely t , but is made 
sufliciently tight by the pressure upon it to vent the escape of air 
from the case, se as to obtain the whole clastic force of the air in combina- 
tion with the resisting force of the rubber. 

8811. F. Haw.ey, Manchester, “ Coupling railway carriages.”—Dated 19th 

December, 1870. 

The inventor provides each end of the carriages with a transverse bar 
or shaft of wrought iron carried in bearings cither above, or below, 
or jing through the buffer blocks. On this bar or shaft between the 
buffer blocks are keyed two bosses, cach pravided with two arms at right 
angles to each other. The lower arm is provided with a hook, and the 
upper one with a shackle or link. These rods or shafts are capable of 
being turned about one-fourth of a revolution by means of levers or 
handles fixed to their ends outside the buffer blocks, and provided with 
suitable stops or catches for holding them in the required position.—Not 
proceeded with, 


$313. B. P. Harris, Northjleet-green, “ Lifeboats."—Dated 19th D ber, 





THE ENGINEER. 


3316, B. Foutcer, Liverpool, “ Permanent ways.”—Dated 19th December, 


870. 

This consists in the use of rails which have two or more parallel heads, 
gutters, or grooves formed on the upper surface of each rail or metal 
tube forming the compound road, and from, which either single or com- 
pound lines may diverge and enter without the tse of movable points. 


and street lamps. The petroleum or other 
oilis placed in an annular shaped receiver, which may be supported in 
any convenient manner, and is fixed on the outside of the body of the 
lamp in such a position that the receiver is wholly or toalarge extent sur- 
rounded by and kept bathed with the atmospheric air, and is thus kept 
sufficiently cool. The receiver containing the oil for supplying the 
lamps shall be so placed that a bath of air may be advantageously used 
for keeping the oil so supplied at a comparatively low temperature. 

$322. J. Harcrave, Heaton Norris, ‘* Railway signals.”—Dated 20th De- 

cember, 1870. 

The object is to provide a self-acting signal which shall be sect to 
‘danger ” by the passage of an engine or train past any given point, 
and kept in that position till the engine or train has arrived at any other 
given point in advance, when the engine or train will set another signal 
to “danger,” at thi same time lowering the previous signal ‘to line 
clear,” and so on, 





Olass 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

3270. W. Hi. Hackine, Bury, “ Self-acting beam warping machines.”-— 

Dated 14th December, 1870. 

Instead of the ordinary oscillating frame carried by one shaft, and 
having only two ef or needle bars attached to it, the inventor uses an 
oscillating frame of any desirable length, supported at two or more 
points, and carrying any desirable number of stop bars. This frame has at 
intervals connecting arms attached to it by joints. The arms at the 
other extremity from the oscillating frame are carried by shafts, studs, 
or centres, which are fixed above or below the frame, and are operated 
upon in the usual manner,—WNot proceeded with. 

3273. E. Srack, Manchester, “ Sizing and dressing threads.”—Dated 14th 

December, 1870. 

This consists in the employment of a composition formed from eight to 
ten parts of China clay or other aluminous or siliceous earth, and three 
parts of caustic soda or potash in its cold state at 72 deg. Twaddell. After 
these substances are well mixed together they are allowed to remain at 
rest from twenty-four to forty-eight hours. The inventor then passes 
the mixture through a coarse sieve, or mixes it in any other suitable 
manner, and after adding to it two parts of farina, allows it to lay from 
six totwelve hours. He then adds from four to eight parts of sago or 
other farinaccous matter, and then passes it all through a fine wire sieve 
and lets it stand about six hours, and afterwards dries it in a stove. 
To this compound the inventor adds from one and a-half to two parts of 
refined alum, and mixes well together, and also adds two parts of Epsom 
salts or common salt, then grinds it well together and passes it through a 
fine sieve. Itis now mixed with from 65 to 100 gallons of cold water to 
the bag of 200} ewt., accorcing to the strength required ; after which the 
compound is well agitated, then allowed to steep from twenty-four to 
forty-eight hours, and afterwards boiled in a boiler of the usual kind, 
with agitators in a similar manner to size made of flour. 
$289. J. WorraL., Manchester, ‘‘ Singeing apparatus.”—Dated 15th Decem- 

ber, 1870. 

The inventor constantly varies the points of contact of the singeing 
surfaces with the goods throughout the singeing operation. This is 
effected by a combination of cylindrical heated copper flues to whicha 
continuous slow rotary motion is imparted, and over and under and in 
contact with which the goods to be singed are caused to travel. The in- 
ventor provides an endless band of fabric, which he causes to travel in 
contact with the heating surfaces until the singeing operation is com- 
pleted. 

3201. 8. B. Bertitt, Manchester, ‘‘ Felted cloth.”—Dated 16th December, 

1870. 

This consists principally in intruducing into the body of the fabric, 
during the process of manufacture, yarns or strands of elastic material 
disposed in the form of warp or weft; or arranged so as to cross each other 
diagonally from side to side, so as to strengthen the fabric and prevent it 
from being stretched or pulled out of shape.—Not proceeded with. 

3203. M. Mirririp and J. Scorr, Bradford, ** Combing wool,”—Dated 16th 

December, 1870. 

This consists in arranging and operating the instruments for supplying 
wool or other fibrous substances in slivers to the oscillating nippers, in 
such manner that the feeding comb also forms an intersecting comb or a 
cleansing instrument. This feeding comb is to be applied and operated 
so that the teeth will be inserted into the slivers while the teeth of the 
oscillating comb are also inserted in the slivers, and when the teeth of the 
oscillating comb are withdrawn the feeding comb will move the slivers 
forward a suitable distance, and the oseillating comb teeth are again 
inserted, the tecth of the feeding comb still remaining in the slivers when 
the oscillating nippers seize the end of the slivers and detach a tuft there- 
from, drawing the fibres through the teeth of both the combs, whereby 
the sume becomes cleansed. The feeding comb is then withdrawn, 
moved back, and again inserted into the slivers to move them forward 
another distance to be seized by the nippers, as before, and so on. 

3305, 8. C. Laster, Bradford, ‘* Looms.”—Dated 17th December, 1870. 

This relates to a previous patent, dated 9th April, 1870 (No. 1054). The 
inventor employs, when weaving narrow fabrics, a similar arrangement 
of apparatus to that produced previously for passing a shuttle through 
the shed, one of the pegs being placed on one side of the shed and the 
other peg on the opposite side, and the shuttle being moved across the 
shed from one peg to another by meansof pushers. 


3312. J. D, Lez and J. Cranrrer, Leeds, “ Looms.”--Dated 19th December, 
1370. 


This consists in a new arrangement for effecting the rising and falling 
or change of shuttle boxes. A lever is hinged to the low part of the loom 
and end frame, one end of such lever being connected by a rod to the 
boxes, and the other end provided with a weight to balance the boxes. 
A peg wheel is fixed on the tappet shaft, the peg of which is capable of 
taking into and giving intermittent rotary motion to a star-wheel 
mounted on a short shaft carried in a bracket fixed to the loom end. On 
this shaft is also a two-nosed tappet fixed in suitable position so as to act 
upon the lever. An ordinary jacquard cylinder is mounted in a frame 
capable of sliding in another bracket fixed to the loom end, and so that 
the cylinder will rotate, and also move up and down. A spur wheel is 
carried on a stud fixed to the loom end, which wheel is in gear by means 
of an intermediate spur wheel with another spur wheel fixed on the 
crank shaft. 





Class 4.—~AGRICULTURE. 
Including Agricultural avis, Windlasses, Implements, Flour 
Mills, &c. 


3281. T. Day, Worcester, ‘‘ Iron fencing.” —Dated 13th December, 1870. 

This consists in notching the flat bar or bars where the same come in 
contact with or passes the standard, and a hheageme of a staple or staples 
of the necessary shape passed in such notches, and on each side of such 
standards, securing the standards and bars in their p 
improvements may be carried into effect by making the standards and 
bars of irons in the ordinary way with the required notches on or in them, 
and the staples may be made one for each side, and to fit in the notches, 
and be bent down over the bar, fitting tight on it and close to the stand- 
ard, one staple on each side, thus forming a collar, for preventing the 
standard being moved either way.—Not proceeded with. 

3287. T. WitKinson, Scarborough, “‘ Ploughing by direct traction.”— Dated 
15th December, 1870. 

The inventor attaches two or more ploughs, one bebind the other, to a 
frame mounted on wheels. On the ¢ he mounts a small engine, b; 
which motion —- transmitted to a pair of driving wheels at the bac 
of the carriage. hese wheels are provided with an elastic tire, so as to 
obtain great hold upon the ground, The wheels are provided with scrapers 
to clean their circumference, or the wheels may be ft with a semi- 
circular groove around their circumference, and acircular tube of india- 
rubber or leather filled with water or other fluid may be placed around 
this groove. The front of the carriage is sw ted by a pair of wheels 
which are steering wheels. The axle of the l wheel, on the furrow 
side of the implement, also carries a wheel to run in the last furrow, and 
this wheel iscapableof being raised or lowered freely, independently of the 
axle, by an adjustable lever, so that it may be raised when the implement 
is turning at a headland. This wheel is steered in the angle of the last 
furrow, and guides the implement in a course parallel with the furrow 
last cut; the other wheels run on the unploughed land. The steering 
—— - worked by a hand wheel in any suitable manner.—Not pro- 
ceeded with, 


3517. W. J. Hopkins, Worcester, “ Cultivating land.”—Dated 10th Decem- 


r position. The 
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in a spiral form upon a roller or cylindrical drum. 
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The drum is supported upon suitable framework, so that it can be 
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apparatus may be used for the purpose. The roller is preferably of 


‘orm, by the instrument can be bolted on or removed at 
pleasure. At the back of the cylinder can be attached any ordinary 
sowing or drilling machine, so that the operations of cultivation and 
sowing may be performed at the same time: 








Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Piles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
3275. W. Boacertt, Chelsea, “ Preparing slate.”—Dated 14th December, 1870. 
This relates to previous letters patent jdated 16th September 1870, 
No. 2494. The invention consists in cutting,slate into various shapes and 
figures, sometimes coating them with colours or other decorative materials, 
and protecting them by means of enamel, varnish, or glaze, and in after- 
pone applying them to forming borders and compartments for flower 
beds for decorating vases, flower pots, boxes, and other {vessels of like 
character for decorating the interior and exterior of buildings. 
3295. J. F. M. Potsock, Leeds, “‘ Breaking cement.”—Dated 16th December, 
1870. 


The inventor employs reciprocating, grooved, or roughened surfaces, 
by and between which surfaces the substances to be treated ure broken, 
crushed, and pulverised,fbeing fed thereto through a hopper or equiva- 
lent contrivance. Adjustable frames are arranged so as to carry the 
operating surfaces in pairs at opposite angles to each other with the 
under frame or frames fixed, and the upper frame or frames recipro- 
cating in a horizontal direction, so that the space between the operating 
surfaces of the upper and lower frames when seen in tranverse section 
resembles the letter V. The grinding surfaces consist of grooved or 
roughened plates. When it is required to reduce the substances under 
treatment to a very fine powder, they may be passed from the upper 
set of operating surfaces to a second set placed below them, which may 
be fixed to the same or to independent frames reciprocating at the same , 
or different speeds, a small space being left between the upper and 
lower sets of operating surfaces in which the substance under treatment 
is permitted to }accumulate, and act upon itself by the attrition of its 
own particles. 





Class 6,—FIRE-ARMS, 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War for Coast Defence, Gun Carriages, &c. 
3302. G. W. Renpet, Llswick, ‘‘ Breech-loading ordnance.”—Dated 17th 
December, 1870. 

This relates to guns in which the breech is closed by a block moving in 
a transverse slot through the body of the gun. A rack and pinion are 
combined with the gun and the wedge or block. The rack is formed in 
the solid material of the wedge, or let into it, and the pinion is fixed 
upon a shaft attached to the side of the gun, and extending backwards 
until it clears the breech, where a handle or lever is attached to it for 
giving motion to the pinion.—Not proceeded with. 

3300. J. M. Hyper, Greenwich, “‘ Armour plated ships.”—Dated 17th Decem- 
ber, 1870. 

This consists in taking stecl plates, and hardening or tempering the 
external surface so that it will resist or deflect all projectiles, more 
particularly when placed at an angle to the line of fire. The hardened 
steel plates may be used cither singly or as external plates in compound 
armour, or on the back of or between ordinary steel or iron'plates in 
compound armour. 





Class 7.-rURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

3276. W. IL. Lasceiies, Finsbury, “ Ojice tables.”—Dated 14th December, 

1870. 
This consists in constructing the top of an office table with sliding 
hinged pieces. 
3277. G. Bitproven, Hackney-voad, “* Wardrobe latches."—Dated 14th 


December, 1870. 

Instead of the spindle of the latch being formed on or affixed to the 
knob, and the spindle being with the knob secured to the latch by an 
inside screw, the inside face of the latch is closed and the spindle is a 
separate instrument. When the latch has been applied to the door one 
end of the spindle in form corresponding with the hole in the follower is 
passed through the door into the follower, whilst the other or projecting 
end is received into a hole in the neck of the knob, also of form corre- 
sponding with that end of the spindle, and the knob is applied to the door 
by means of a fixing plate held between a flange on the neck of the knob 
and the knob itself, so as to retain the knob to the door, and yet admit of 
it freely turning. 

3279. C. K. K. Bisnor, Marylebone-voad, “ Organs.” —Dated 14th December, 
1870. 
This relates to improvements in large organs, with the object of 
readily securing a light touch. The ordinary valve or pallet when de- 
ressed admits compressed air from the wind chest into the channel 
he to the organ pipe. This pallet or valve, in place of being connected 
directly with the key, is attached by a wire to a corresponding pallet im- 
mediately below it, and on the underside of the wind chest. This lower 
pallet is enclosed by a flexible leather envelope and communicated with 
the wind chest by a small aperture covered when the key is at rest by 
a “backfall” valve. This valve is carried by a lever, the back end of 
which is connected with the finger key. When the key is depressed it 
opens the backfall valve, and the compressed air rushing through an 
aperture carries down the lower pallet, which in turn takes down the 
upper pallet. Thus the resistance of the upper pallet is overcome by 
the stronger pressure downwards on the pallet. When the finger key is 
no longer depressed the backfall valve is closed by the spring, and a vent 
valve is at the same time allowed to open for the escape of the com- 
pressed air contained in the envelope pallet. The upper pallet is then 
| free to be closed by a spring acting upon it. 
| 3306. J. L. Hancock, Sutton Coldjield, ** Peeling potatoes.”— Dated 19th 
| December, 1870. 

This consists of a tub or other vessel in which a perforated or false 
bottom or grating is arranged for supporting the potatoes or other roots 
or seeds to be acted upon. The upper part of the vessel has a cross bar 
or cover, through which a spindle passes for carrying a circular brush. 
This spindle has a spring arrangement on it, so that the pressare of the 
brush upon the potatoes can be adju This spindle is rotated by a 
bevel pinion and gearing with another pinion in a horizontal shaft turned 
by a crank handle from the side. 
| 3303. H. James, jun., and W. W. De La Rue, Bunhill-row, “ Whistmarkers. 
| —Dated 17th December, 1870. 

The markers consistof slabs of wood orivory. They lie one on theother, 
and are connected at one end and at the centre by a pivot on which the 
slabs can turn. On the lower slab, along the end furthest from the pivot, 
four marks, circular by preference, are formed in a row, and the game is 
marked by turning the slabs so as to expose or hide these marks. A 
circular slot is formed in the u slab and a pin in the lower slab 
enters it to limit the distance that the slabs may turn the one on the 
other to that which is requisite to expose and cover the circular and other 
shaped marks, as further movement would be inconvenient. On the 
other slab adjacent to the pivot three other marks are formed. 


3315. R. Russexx, Liverpool, “‘ Filters.”—Dated 19th December, 1870. 

The filter consists of a 2in. metal cylinder or tube of, say, 2in. or 3in. 
in a. to the top of which the inventor screws or solders a hollow 
cap, the crown of which is tapped so as to screw on to a collar brazed to 
the nozzle of an ordinary water-supply tap. A vertical tube or pipe ex- 
tends downwards from the underside of the cover to the bottom of the 
cylinder, where it opens out into a small chamber formed by an inverted 
dome-shaped cup, which is used to close the bottom of the cylinder, and 
which, in the centre, is fitted with a draw-off cock. .The lower cap, with 
it8 draw-off or flushing tap, is connected by a screwed collar, so that it 
may be ly removed and replaced for inserting, withdrawing, and re- 
newing the filtering media. 

3320. W. W. Kennepy, Edinburgh, “ Sewing machines.".—Dated 20th 
December, 1870. 

This consists of a method of fixing the needle in the needle bar so 
that it cannot assume an a ee This is effected by forming 
in the ot dy of the needle- a hole and transvere slot. Through 
the hole a bolt is and provided with a pinching screw or jamb nut. 
The shaft of the bolt is also provided with a washer, having a projection 
upon it, which projection passes into the slot, and so prevents the bolt 
from being turned round, whilst the needle is fixed through epee it 
by the screw or jamb-nut between the washer and that part of the needle 
bar which is not slotted. 








Class 8.-CHEMICAL, 

Including Special Chemical and Pharmaceutical Prepaa ations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

3264. A. W. GILiman and 8. Spencer, Southwark, “‘ Treating beer, &c.”— 
ular aishente tee odio t of the materials known as the sucrates 

of linre or su md ¢ Matngs now Jo in 
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dissolved in a solution or syrup,of sugar, and the solution is then filtered. 
The proportions of sugar and lime pom he varied according to the character 
— of lime or sugar lime des to be produced.—Not proceeded 
with. 


ag L. H. DANCHELL, Horwich, “‘ Treating sewage water.” —Dated 14th 
, 1870. 


The bott of two s made of masonry are made in steps, and 
on these steps are placed filters, which are thus placed on different levels, 
and which contain charcoal or other disinfectant. Between the chambers 
are side cisterns and the central cistern, the bottoms of which are 
tapered. Between these cisterns are the valves, which are opened and 
closed when required by hand wheels and screws or other equivalents. 
The upper portions of the cisterns are connected to the bottoms of the 
first series of filters by the pipes, and the tops of the first series of filters 
are cted to the bott of the second series by the pipes, the second 
and third series of filters being connected by the pipes, and the tops of 
the third series, or, if more than three series are employed, the tops of the 
last series, are connected by the pipes to the discharge pipes, which are in 
communicaaion with the river or , or other outlet. 
$274. 8. Borpen, Fall River, U.S., *‘ Extracting colour from madder.”— 

Dated 14th December, 1870. 

This consists in a novel treatment of garancine or other products of 
madder with hard soap and chlorate of potash, by which the colouring 
matter contained in the garancine or other products is freely eliminated. 
3282. D. McCorKInDALeE, Holytown, N.B., ‘‘Puddling furnaces.”— Dated 

15th December, 1870. ' 

This consists, First, in providing for the introduction of a second set 
of grate bars above the set in use, so that the latter may be removed, 
and along with them the clinkers and ashes be separated from below the 
main y of fuel, and the fire be thus thoroughly cleaned without the 
necessity of renewing the whole of it or stopping its action. By a second 
improvement one or more holes are formed through the side of the 
furnace in positions near the ‘inner or outer end of the grate, and at a 
short distance above;the ordinary level of the grate, to allow of the intro- 
duction of a rod or tool for breaking up and dislodging clinkers at the 
part where they are found mostly to form. 

3310. N. McF. Henperson, “‘ Mid Calder, N.B., “Cooling parajin solu- 
tions.” —Dated 19th December, 1870. . 

This consists chiefly in arranging a rotating metallic surface, cooled by 
enclosed streams of cold water, so that at one part it passes under and 
takes up a film of the paraffin solutions, which is cooled and solidified or 
partially solidified in passing round on the surface, andis finally removed 
therefrom by means of a scraper. 

3821. L. Maniormi, Sursée, Switzerland, “‘ Preserving meat.”—Dated 20th 
December, 1870. 

This consists in the use of glue, butter, or gum, in order to form a 
coating over the meat or fish intended to be preserved, and in surround- 
ing the meat or fish so coated with a covering of drying salt in a suitable 
case. 

3324. R. Tooru, Hatcham, ‘“‘Condensing saccharine juices.”—Dated 20th 

December, 1870. 

* The inventor provides a boiler or evaporator in which to boil the juice, 
and the steam generated therein is used for heating a condenser, in 
which the condensing of the syrupis completed. The boiler is composed 
of vertical sections, which are set up transversely in a brick furnace, and 
are connected together by pipes, to allow of the liquor circulating 
through the several sections, and to equalise the pressure therein, and 
enable the steam as it is generated to be collected into one common steam 
pipe. 


1 h 











Class 9.-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus 
Electrical Apparatus, and Galvanic Batteries, 
3314. J. Rocers, Islington, “ Insulating telegraph wires.” -Dated 19th 
Decem 8 


The inventor coils the wire or strand to be insulated around a drum or 
reel set in standards, and controlled by a friction brake, and he arranges 
in suitable bearings a series of bobbins containing yarns or threads of 
fibrous material, in such manner as to surround the wire or strand as it 
is drawn from the reel or drum, each bobbin being checked by a friction 
brake. The wire or strand is then drawn together, the fibrous materials 
through a trough constructed in sections or divisions, the first of which 
contains heated air, the second forming a cauldron of insulating material, 
and the others being constructed to repeat the process as may be required. 
The passage of the wire and fibres through the hot air chamber serves to 
remove all moisture from the surface of the wire and to heat the metal. 
In the division between tke air chamber and cauldron, which division 
consists of a sliding plate set in channels, the inventor forms a central 
aperture for the passage of the wire, and a series of concentric apertures 
for the fibres to pass into the cauldron, within which he sets one or more 
perforated discs, which revolve within a frame, and through which the 
fibres pass, consequently the wires and fibres first become separately 
charged or coated with insulating material, and then the fibres so coated 
are twisted or coiled around the wire, after which the whole is passed 
through a trumpet-mouthed tube, in order to compress the mass.—Not 
proceeded with. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
3225. i Freipmann, Vienna, “Injecting fluids.”—Dated 8th December, 
70. 


This consists in placing a rod or core within the injector or ejector, the 
rod or core extending from end to end of the apparatus, and being fixed 
by cross pieces at each end. e rod or core is concentric with the nozzles 
of the injector or ejector, so that both the driving jet and the driven jet 

ome annular.—Not proceeded with. 
3227. W. Parkins, H. and H. G. Gorro, “ Postal wrappers.”—Dated 8th 
December, 1870. 

This consists in cutting twosemicircular or any other shaped tabs in the 
body of wrapper towards the sides so that the enclosure may pass under, 
and thus allowing the contents to be removed, examined, and replaced 
without destroying the wrapper.—Not proceeded with. 

8236. J. Hopkinson, Normanton, “Coal weighing machine.”—Dated 9th 
December, 1870. 

This consists in combining a hopper and weighing machine so that the 
coal, as it leaves the hopper, first passes into a box carried by the weigh- 
ing machine, where it is weighed, and then, on opening a hinged door, it 
descends by its own weight down an inclined shoot connected thereto 
into the hold of the vessel or elsewhere. The hopper is placed imme- 
diately over the box supported on the platform of the weighing machine. 
The bottom of the latter is made to slope outwards, that is, towards the 
vessel into which the coal or other material is to be shipped, that side 
of the box forming a hinged door opening outwards and secured by suit- 
able bolts or catches. The shoot for conveying the coal or other material 
sy = vessel forms, as it were a combination, of the sloping bottom of 

ie box. 

241. J. Boyns, St. Just, ‘ Dressing ores.” —Dated 10th December, 1870. 

While the ore is held in suspension in the water newly broken, fresh 
streams of clear water are brought into action upon it to separate it from 
the waste and also to separate the different size ore before it is allowed 
to deposit or settle down, and means are afterwards applied for the treat- 
ment of the various classes of ores. 

8252. F. O. Karnuru, Fenchurch-street, London, ‘‘ Manufacture of cigars.” — 
Dated 12th December, 1870. 

The inventor takes tobacco in a state of leaf, stalk, cigar cuttings, or 
waste or other suitable condition, and reduces it to a state of pulp, which 
he forms into thin sheets or strips of a thinness, texture, and se 
resembling paper. On each sheet or strip he prints a number of outlines 
or divisions, 0 as to mark it off with a number of sections, each of which 
is of suitable size for rolling or wrapping tobacco for the manufacture of 
a cigar or cigarette, and the sheet or strip is printed with veins, nerves, o1 
streaks, resembling those on tobacco leaf.—Not proceeded with. 

8254. W. D. Ruck, Bast Greenwich, “‘ Lamps.”—Dated 12th December, 1870. 

This consists in ada) to the wick holder of a lamp short tubes of 
metal to improve combustion.—Not proceeded with. 

8255. C. W. Sremens, Great George-street, “‘ Exhausting and charging re- 
ceivers.”—Dated 12th December, 1870. 

A stream of steam, or other elastic fluid under pressure, is so directed 
as to carry with it an induced current of air or other elastic fluid (which is 
to be removed or ane forward) with such energy and certainty as to com- 
pare favourably the work that would be accomplished by means of a 
in exhausting a receiver. For this purpose 
a current of high-pressure steam through a con- 
annular orifice (capable of being regulated), against which a 
stream or streams of air or other yp ding from the re- 
ceiver to be exhausted and induced by the steam jet is made to impinge ; 
the air or gas being directed against the steam through an annular orifice 
or orifices, or through several tiers of holes surrounding the steam jet, 
und impelled with it into a receiving chamber or tube of increasing sec- 
tional area, causing a gradual retardation of the bined stream. 
$260. E. 8. Lewnox, New York, U.&., “‘ Bale fasteners ”—Dated 13th De- 











cember, 1870. 
One end of the wire, of which the band is formed, is twisted together 


to form an eye or loop, The other end has a short piece of wire of the 
same or a larger gauge twisted upon it, so that the two are held together 
in order to give increased strength and rigidity. The double wire end is 
then bent into the form of a hook to ¢ 
the other end of the 


or it may be first 
then bent.—Not pone with. 4 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


FriNIsHED rRON: Zhe orders and the markets -Pic non: Prices 
and increasing make—FINANCIAL DIFFICULTIES—THE SHOW OF 
THE “ROYAL” AND THE IRON TRADE—THE VISIT OF THE 
Iron AND STEEL INSTITUTE, AND THE MOST RECENT ARRANGE- 
MENTS—RAILWAY WORK IN DEMAND—BRIDGE BUILDING— 
BESSEMER STEEL IN DEMAND—TUBES AND THE PRICE LIST— 
ROLL AND PIPE CASTING—NEW WORKS ABOUT WESTBROMWICH 
—GASHOLDERS—CHAIN CABLES AND ANCHORS AND THE NEW 
TesTtInc Bitt--Twe Facrory AcT AT IRONFOUNDRIES— 
CREDITORS’ MEETINGS—BIRMINGHAM JEWELLERS AND THE Ex- 
HIBITION—— LOCAL ITEMS—THE IRON TRADE IN NorTH Star- 
FORDSHIRE. 


THE mills and forges throughout South Staffordshire keep in more 
than average occupation for this time of the gear. Ironmasters 
are pushing forward their operations as much as possible now that 
the weather is favourable for working, knowing that so soon asthe 
hot weather comes on in earnest the men will labour only a very 
short time. Happily the orders are such as to enable them to go 
ahead. These are coming from British and from Federal America, 
as well as from South America, from Russia, and from Australia 
and New Zealand. These are the chief export markets at present, 
but we are not without indents from portions of France. The 
home demand is good for best plates and for good merchant bars, 


whilst inferior sheets and less valuable plates and angles are | 


selling. The descriptions upon which there is most activity for 
the foreign markets are for strips, hoops for baling, sheets to be 
sent out mostly galvanised, plain and corrugated in shape, and in- 
ferior bars. 

As to the pig iron trade, it is understood that the principal 
makers of pigs are tolerably well sold, and that they are therefore 
looking for more money. Authorities don’t hesitate to assert that 
at the quarterly meetings, next week, certain kinds of produce of 
the blast furnaces of this district will be higher by from half-a- 
crown to five shillings than at last quarter day. Hot blast mine 
iron of unexceptionable quality is realising £4, and cold blast 
£4 15s. per ton. In the less excellent qualities there is, however, 
sufficient competition to keep prices quiet. The good business 
doing in best pigs, together with the demand for finished iron of 
the same proportionate quality, has determined the Earl of Dudley 
to erect another blast furnace at the New Level, near the Round 
Oak Ironworks, where, when this furnace is up, the plant will 
consist of five. Other ironmasters are likewise preparing to in- 
crease their productive capabilities. 

The weak firs in the iron trade are suffering from the want of 
confidence which sprung up upon the failure of Mr. I’. Lewis, 
together with the insolvency of Messrs, John Harper, the iron- 
founders of Willenhall, the final meeting of whose creditors is 
mentioned below. Amongst the creditors of Mr. Lewis was the 
Parkfield Iron Company, of Wolverhampton. From the pro- 
prietors of the five blast furnaces and the collieries connected 
therewith at Parkfield, near Wolverhampton, the property 
became that of the company about five years ago, when the 
creditors became shareholders, the amount of their claims 
becoming as so much paid up capital. Wealthy men of local 
repute joined the directorate, and their names became at once a 
tower of strength to the concern; but the labour, to certain of them, 
was too great, and they had to retire. This was a serious blow, 
which was not made lighter by the fact that the concern was owed 
nearly £1000 by Mr. Lewis. Since that time applications for pay- 
ment have been numerous at the Parkfield Works, It has now, 
therefore, been determined to take steps to wind up the company, 
and the directors are negotiating the sale of their works and col- 
lieries, which ought, with plenty of capital, to be a paying concern, 
especially during a rising market as now. On Wednesday it was 
likewise ascertained that on that morning the small ironworks at 
Deepfields, carried on by Messrs. E. J. Gibbs and Co., were again 
stopped. Mr. E. J. Gibbs is the sole proprietor. He has been so 
ever since the failure of himself and his brother William, who, a 
few years ago, carried on the concern together. No authoritative 
statement of the liabilities has been made. It was believed on 
*Change that they amount to no more than £9000, whilst the 
assets, exclusive, however, of £4000 worth of fixed machinery, 
were set down at £7000. 

Much interest is being taken by the ironmasters as well as by 
the agricultural machinists and other manufacturers in the current 
meeting in Wolverhampton of the Royal Agricultural Society of 
England. It is not anticipated that a connection will be opened 
between certain ironmaking firms of South Staffordshire and agri- 
cultural implement makers out of this district as the result of that 
meeting. In truth, the statement is that several agricultural im- 
plement makers have been negotiating contracts since they have 
been in the neighbourhood. As an instance of the close interest 
that exists between the iron trade and the making of agricultural 
machinery, it is stated that one of the exhibitors of the latter now 
showing in Wolverhampton has traction apparatus worth £14,000 
now being submitted to trial here. 

To enable their operatives to visit the show, the ironworks in 
Wolverhampton and certain other extensive establishments there 
have determined to cease work for the week upon Thursday morn- 
ing next. 

The iron trade of this district are perfecting the arrangements 
preliminary to the visit of the Iron and Steel Institute at the close 
of the next month. As at present arranged the afternoon of 
Tuesday will be devoted to visiting the ironworks in the neigh- 
bourhood of Tipton, including those of Messrs. Barrows and Sons, 
Messrs. Philip Williams and Sons, and others. On the Wednes- 
day afternoon the members will visit the Round Oak Works of 
the Earl of Dudley; and on Thursday the principal Birmingham 
establishments will be inspected. The members will be enter- 
tained at dinner by the Staffordshire iron trade, the Earl of 
Dudley presiding. e South Staffordshire mine agents will on 
the same day receive the northern bers and gentl con- 
nected with the North of England Institute of Mining Engineers, 
the Earl of Dudley providing breakfast, and the party will after- 
wards p to view the principal mining operations near the 
Rowley Hills. They will also go to the limestone workings of 
Messrs. Dickson and Co., at Dudleyport, where they will be 
entertained at luncheon. On Friday the Shropshire ir ters 
will receive the members, and the day will be devoted to the in- 
spection of the principal ironworks in the district. On Saturday 
it is proposed that those who wish to do so may examine the 
Northamptonshire ironworks and iron mines. 

Railway work of nearly every kind is in no less excellent request 
than it has been for some time past, Great activity will be ob- 
served so soon as certain Russian orders that it is expected are 
about to come out shall have been passed. 

Some good inquiries are being received at the works of the 
bridge and girder and iron roof building establishments; and it is 
hoped that the tenders that the London and North-Western and 
the Lancashire and Yorkshire Railway Companies, who are the 
owners of the North Union Rai) way, are soliciting for the erection 
and completion of a new passenger station, ircn bridge under Fisher 
Gate, iron roof, and other work at Preston, will be accepted from 
this district. 

Bessemer steel is in great request at Wednesbury, where the 
demand enables the whole of the tus, including the recent 
additions, to be kept fully on. e enginéering establishments 

enerally thereabout are doing fairly. Tube making is active. 

nhappily, however, the price list controversy is not yet over. It 








had been thought that a list was adjusted as the result of the | 


last meeting in ‘ing where it is understoud that the 
majority of the manufacturers gave in their adherence to the 
yored scale prepared by the Crown Tube Works. [t now appears 
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that the minority are neither convinced nor satisfied; and the 
subject will have to be again debated. 

In and about West Bromwich a steady business is being dine at 
the different leading establishments, and the extensions of old 
works and the erection of new continues to mark the locality. 


| The pipe founders are tolerably well to do, and chilled rolls, 
furnace bars, and mill and forge castings are in steady request. 





| of exhibiting at the Annual International Show next year. 





The Richmond Ironworks, in course of erection here by Messrs. 
Maddock and Downing, will be devoted to the production of best 
axletree iron, horseshoe iron, small rounds, and tire bars, The 
Cornwall Works of Messrs. Tangye and Bros., at Soho, are being 
cularged, a dining-room for the workmen, tv accommodate 1000 
persons, being among the new erections, 

The gasholder makers hereabouts hope to be able to secure the 
contract for two large double lifting gasholders, 200ft. diameter, 
required by the Imperial Gas Light and Coke Company at their 
new works, near Bromley, Middlesex. 

The chain cable and anchor makers in this part of the kingdom 
have acted promptly in the matter of the proposals of the Board 
of Trade affecting their industry. They regarded several of the 
clauses in the new bill for regulating the testing of chain cables 
and anchors as calculated to place the British manufacturers at a 
disadvantage as compared with their foreign rivals. As the result, 
however, of the interview of a deputation with the Government 
authorities, the matters in dispute have been adjusted, and inas- 
much as the trade do not object to the bill as it now stands, they 


| have withdrawn all opposition to it. 


Responding to an invitation from the Mayor of Birmingham, 
who acted upon the communication referred to in one of my 
previous letters, received from Kensington Gore, the jewellers of 
Birmingham have assembled to discuss the propricty or otherwise 
The 
mayor said that as Birmingham had such acharacter all over the 
world for sham jewellery it would probably do the trade good if 
it could be shown by specimens that Birmingham jewellery was 
really equal to that of London and Paris. His worship’s remarks 
were pretty much supported by Mr. J. Bragg, who observed that 
there were something like 400or 500 firms engaged in the nanufac- 
ture of jewellery of one kind and another in Birmingham, and pro- 
bably 4000 or 5000 people were dependent upon it and upon 
trades connected with it. It wasa matter of very great import- 
ance to Birmingham to uphold its position in respect of the 
manufacture of jewellery. He suggested that if they were going 
to send to the Exhibition at all they should not send as individuals 
but send a case without the names of the manufacturers, and 
which would contain every sort of jewellery both of genuine and 
imitation manufacture produced in Lirmingham, After some 
discussion, during which several manufacturers were opposed to 
the Exhibition as the result of previous profitless experience, a 
committee was appointed to obtain further information to lay 
before a future meeting. 

It is learnt here with satisfaction that the select committee 
upon tribunals of commerce recommend the intment of com- 
mercial men to sit as assessors with judges in trials of commercial 
cases, 

The ironworks recently carried on at Smethwick by Mr. F. 
Lewis have been again startel by Mr. James Barton, the proprietor 
who was conducting them before Mr. Lewis became the tenant. 

Mr. George Charlies Baker, of Lirmingham, has purchase the 
nail manufacturing business lately carried on by Messrs. D. and W. 
Popplewell, at Broomheads Mill, Ryland-street, Birmingham, 
where the concern will be carried on as heretofore. 

Coal is doing more than an average season business. There isa 
good current inquiry for manufacturing purposes, and the mer- 
chants who buy for domestic consumption are entering into new 
contracts, 

The Aston Hall Colliery Company (Limited), Hawarden, near 
Chester, are inviting tenders for the construction of about three 
miles of single locomotive railway, 4ft. Sjin. gauge. The com- 
pany propose to supply contractors with all but working plant and 
materials, and they, are inviting tenders for double or single per- 
manent way rails, chairs, tin-plates, bolts, and spikes, with keys 
and creosoted sleepers, 

In North Staffordshire the mills and puddling furnaces are kept 
going for the most part ten turns weekly. Further sales of jng 
iron have been made at former prices, and though there is no 
particular eagerness on the part of purchasers, there is no doubt 
that by quarter day the make of the district for the next quarter 
will be placed. Contracts for furnace mine are now being entered 
into in about the usual quantities and at previous quotations. 
The quarterly meeting of the ironmasters of North Staffordshire 
was being held as this was written. There was no probability of 
an alteration in prices; for whilst on the one hand the trade is not 
bad, it cannot on the other be reported good. It is not, therefore, 
likely that the masters will accord the men the rise of wages for 
which recently they have been moving in the North of Statford- 
shire. If business had been in the condition which would justify 
a rise of prices, then wages might have followed in the same 
direction, 

NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THe ScotcH IRON TRADE—THE SHIPMENTS OF PIG IRON—THE 
MALLEABLE IRON TRADE—THE STRIKE AMONG THE PUDDLERS 
IRONFOUNDING AND ENGINEERING—SHIPBUILDING ON THE 
CLYDE — DESIGN FORA NEW BRIDGE FOR EpINBURGH— THESHALE 
OIL TRADE—PROPOSED ROAD STEAMER BETWEEN HAMILTON AND 
GLASGOW—PROPOSED HARBOUR IMPROVEMENTS AT PETERHEAD. 


Tue Glasgow pig iron market has shown great activity during the 
week that is past, and prices advanced at the beginning of the 
week at least ls. per ton. Since then there is more quietness, the 
quotations being now 57s. 10d. cash, and 58s, 1d. one month. 

The increased briskness in the market is to be attributed mainly 
to the extraordinary shipments and the increasing demand for 
the Continent, for the advance in prices applies more particularly 
to those makers’ brands which are chiefly sent to France, Russia, 
and Germany. 

The number of furnaces in blast at this date in Scotland is 128, 
as against 133 last year. 

The stock of iron in store at the end of the month was 390,029 
tons; at the same period last year it was 388,40u tons, showing an 
increase of stocks for the month of 1629 tons. 

The shipments of pig iron from all Scotch ports during the past 
week have been unprecedentedly large, being 17,889 tons, as again: t 
12,880 tons in the same week last year, which shows an increase 
for the week of 5009 tons. The total shipments for 1871 amount 
now to 393,520 tons, showing that the quantity of iron sent away 
from Scotland up to this date exceeds that exported last year by 
the large amount of 57,827 tons. ‘The ercessive shipments, 
coupled with the general prosperous state of the iron trade, caused 
a number of the makers again to raise their prices on Monday. 
A number of iron brokers have set a-going a movement to allow 
“Carron” iron to be sent into store as g. m. b., and with this 
object a document has been pretty numerously signed, agreeing 
that after the Ist of January, 1872, they will take, in implements 
of their contracts, Carron iron asg.m.b. It isexpected that if 
this proposal is carried out it will have a beneticial effect upon the 





le. 

The malleable iron makers are very busy, but are very much 
retarded in the execution of their contiacts by the ee gene 
and discontent prevailing among their workmen. Several meet- 
ings of the Motherwell men, at present out on strike, have been 
held lately, but there is no sign yet of their returning to work. 
The rates at present being paul to puddlers and millmen are un- 
qui stionably good—better, perhaps, than ever they have been 
and if they were to work steadily they might easily live comfort- 
ably, avd surmount the loss they have recen i by 
s:vikes, Bat tirey seem to prefer merely earning as much as } ee; ® 
them living; and notwithstanding the independence they show 
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during a brisk period they are for the most part in abject misery 
woe, a strike among them occurs. It was expected by themselves 
that the system of weekly pays, which has been adopted in some 
works, would go far to improve their condition; but, after trial, 
it is questi le whether it bas in any case been beneficial. There 
is reason to fear that in many instances the system has operated 
most perniciously. 

The prices of malleable iron remain the same, makers not feeling 
disposed to book orders for forward delivery in the present un- 
settled state of the labour market. Common bars are quoted at 
£7 15s. to £8 per ton ; rods, £8; angle iron, £8 10s.; plates, £10— 
all less 5 per cent. Ship plates are in greatest demand, and there 
is a Jarge business doing in nail rods and hoops, There is still a 
searcity of scrap iron for ball furnace operations, sellers asking as 
high as 87s. 6d. per ton, and very little in the market, 

Ironfounders and engineers continue full of orders. Good iron 
moulders appear to be scarce, for there is great difficulty in getting 
castings turned out in sufficient quantity toimeet the requirements 
of engineers. Loud complaints are being made by the latter ; and 
the difficulty is so great, especially in regard to heavy castings, 
that several of the marine engineers are reconstructing their 
patterns—dividing them into small parts, so as to facilitate the 
execution and delivery of castings. 

It is reported that about 26,000 tons of pipes are wanted for 
Odessa; but, as yet, nothing has been definitely fixed as to when 
the contract will be placed. 

Shipbuilding on the Clyde is still exceedingly brisk, and during 
the past nénth thirteen vessels have been launched, aggregating 
upwards of 14,578 tons—about 2235 horse-powernominal, ‘This is 
about the average, but large contracts are within course of execu- 
tion, one firm having no leas than nine large steamers to construct 
for one company. Several contracts for large and small steamers 
were closed during the past month, giving promise of a continuance 
of this extremely satisfactory state of the trade. Of the thirteen 
vessels launched during last month only two were sailing vessels, 
their tonnage combined amounting to 1337. 

Mr. Thomas Meik, C.E., is now exhibiting in Edinburgh a de- 
sign for a new North Bridge proposed to be erected in room of the 
present structure, which is much too narrow for the traffic. The 
design represents an immense span of ironwork across the space 
taken up by the railway, with smaller stone arches on either side, 
all of which is ornamental as well as massive. Provision is made 
for the stairs from the city on both the north and south ends of 
the bridge, and the design altogether corresponds very well, 
architecturally, with the Post-office immediately adjoining. 

The shale oil trade is at present very good, the pits being all in 
full operation, and heavy winter contracts being already in hand. 
Good prices are quoted for both crude and refined oil, whilst lubri- 
cating oil is in good demand at an advance upon last year’s rates. 
American petroleum cannot now compete successfully against the 
Scotch shale oils—the latter can now be produced at lower prices, 
and by the imprevements recently introduced in the refining pro- 
cesses the qu: lity is very superior. 

The memorial from Hamilton to the town council of Glasgow, 
requesting permission to run a traction engine or road steamer in 
certain streets of the city, has been favourably entertained by the 
Statute Labour Committee, and they have recommended that it 
be remitted to the Master of Works and Chief Constable to pre- 
pare and submit to a future meeting such regulations as, on com- 
pliance with which, they would r 1 the application to be 
granted. It is to be hoped that the regulations, whatever they 
may be, will not be of such a burdensome character as to throw 
an obstacle in the way of an improvement in locomotion which 
must come sooner or later. 

A plan and an accompanying report of a scheme of harbour 
improvements are at present lying in the Town House of Peter- 
head for public inspection. The projected works are on an ex- 
tensive scale, and are estimated to cost about £20,000. 











THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 





Tuk CLEVELAND IRON TRADE: Quarterly meeting: Monthly 
returns—MORE NEW WORKS—STRIKE OF BLAST FURNACEMEN 
AT MIDDLFSBROUGH—THE NINE HOURS’ MOVEMENT—CO-OPERA- 


TIVE ENGINE WORKS AT NEWCASTLE—PRICES. 

THE iron trade continues in a very healthy condition. On Tues- 
day the quarterly meeting of the trade was held at Middlesbrongh. 
There was a large attendance on Change and a considerable 
amount of business was transacted. For pig iron there was an 
excellent demand and prices were fully maintained, Every maker 
is heavily sold forward, Shipments are brisk. 

In the finished iron trade there is nothing new. There is a 
capital market for rails, which are being made in large quantities 
and delivered at a rapid rate. The plate trade is good, and the 
other branches are all in a healthy state. 

At the quarterly meeting there were very few articles exhibited. 
Mr. Thomas Whitwell again showed a model and diagrams of bis 
hot blast furnace. Messrs. Henry G. Boyd and Co., of Low Walker, 
Neweastle, exhibited a case of screws. Mr. W. Warner, of 
Middlesbrough, showed photographs and diagrams of Steen’s 
standard weighing machine. A number of specimens of new 
shale paint were exhibited by Mr. J. Johnson, of West Hartlepool. 
By means of rollers, grindstones, and a machine, Mr. Johnson 
reduces shale to an impalpable powder and mixes it with linseed 
oil. Taints of various tints are produced by calcining. Mr. 
Fletcher, of Warrington, exhibited his gas furnace for dentists, 
photographers, and workers in the precious metals, This furnace, 
the speciality of which is the burner, is so small and light that 
it can be used ona work bench and can be carried about with 
ease. It will melt ina crucible 4oz. of 18-carat gold in twenty 
minutes from the time the gas is lighted. 

The Cleveland Ironmasters’ Association returns for June have 
just been issued. They show that of 125 blast furnaces there are 
119 blowing. There are fourteen new blast furnaces in course of 
construction, The make of pig iron is shown by the following 
statistics :— 

Tons. 
Month ending 30th June, 1871 ee 0s 60 «eo ée oo Sees 
Month ending 30th June, 1870 +e a0 ae 06 0s on eee 





Month ending 3ist May, 1871... .. «2 ee ee oe oe =6(164,082 
Increase upon June, 1870... «2 «. «2 ee = 19,579 
Decrease upon May, 1871... .. «+ «8 oe 8,170 


Shipments of Pig Iron Foreign from Port of Middlesbrough. 
Month ending #0th June, 1871.. .. «6 oe ee oe oe = 24,452 
Corresponding month last year .. «2 «2 «6 «+ «+ 29,808 





Decreas®.s os oo cf cf 08 of v0 of 6,351 
Shipments Coastwise of Pig Iron from Port of Middlesbrough. 
Month ending 30th June, 1871 es ce ce os ce oe 1D, 
Corresponding month last year... .. «+ os «+ oe 20,077 


oo ce ce ee 77 





Decrease oo oe «+ «+ ce 
Makers’ Stocks. 
Sist May, 1871 2 «0 os co of of of 8 cf co 97,869 
BOth June, 1871 1. oe oo oc 08 6 «8 co co ce 98,856 





Increase upon May, 1871 .. «+ os oe oe 987 

Warrant Stores. 
30th May, 1871 oe se oe ce ce oc 08 06 00 0 7,889 
27th June, 1871 2. cc 06 08 coco ce 08 ce vo 7,389 


Decrease oe ss ce cs ce cf ce co os 500 

I hear of another company having been formed for erecting new 
works at Stockton. The company is to be called the Tees Bridge 
Tron Cone They intend to erect two blast furnaces at 
Bowesfield, Stockton. The site chosen is on the land about which 
there were so many unfounded rumours about M. Schneider having 
purchased, and which I stated at the time belonged to gentlemen 
at Stockton, Mr, John Stevenson, of the firm of Stevenson, 








Jacques, and Co., Middlesbrough, who is so extensively ted 
with the iron trade in all its branches, is to be the managing 
director of the new company. Rapid progress is being made with 
the Bowesfield Ironworks at Stockton. At Middlesbrough about 
half of the puddling furnaces at the Britannia Ironworks, which 
are not yet complete, have been started. 

On Friday the blast furnace men employed by Mr. Thomas 
Vaughan, the largest pig iron maker in the world, struck for an 
advance of 9d. per shift. Mr. Vaughan is the owner of sixteen 
large blast furnaces at Eston, Middlesbrough. Two days before 
the strike Mr. Vaughan and bis managers met the men, and 
after conversing with them he offered them the following terms, 
which is a small advance upon the wages they had been receiving. 
Keepers, 7s. Gd.; chargers, 5s, 6d.; slaggers, 4s. 7d.; and mine 
tillers, 4s. 5d. per shift. He was led to believe that the men 
would accept this offer, but on the Friday they declined to work, 
and the whole of the furnaces were stopped, and at a great cost 
filled with coke, or what is known in the trade as damped down. 
On Tuesday Mr. Vaughan again met his men, and they arranged 
to resume workiat the terms he offered. At the time of writing, 
I learn that only a portion of the men returned to work on 
Wednesday morning, but it is believed that in a few hours the 
whole of the furnaces will be in full blast. 

The suicidal struggle between capital and labour respecting the 
nine hours’ movement in the engineering trade at Newcastle-on- 
Tyne is still going on. On Saturday the men held a mass meeting, 
and resolved to adhere to their determination not to resume work 
unless at the reduced hours. On Monday several of the masters 
opened their works, so as to give any of the men an opportunity 
of returning to work on the old terms. I hear that there was not 
a single application from the workmen. Subscriptions continue 
to flow in from all parts of the kingdom in support of the men on 
strike. Every week large numbers of men are removing to other 
towns where they have obtained employment. 

A company has now been formed with a nominal capital of 
£100,000, in £20,000 shares at £5 each, for purchasing the engine 
works of the late R. Morrison and Co., Ouseburn, Newcastle-on- 
Tyne. The hours of labour will be fifty-four hours per week, 
After setting aside a first portion of the profits as a reserve fund 
for losses, depreciation, and repairs, and declaring a dividend upon 
capital, all profits in excess of ten per cent. upon the paid up 
capital will be divided equally between capital and labour. Cases 
of dispute in reference to wages, hours of labour and contracts, &c., 
well be referred to a court of arbitration composed of seven per- 
sons elected annually by ballot. 

The prices of iron are as follows :—Pig iron, No.1, 5ls. 6d.; 
No. 2, 50s. 6d.; No. 3, 48s.; No. 4, 47s. The prices of manufac- 
tured iron are as follows :—Common bars, £6 17s, 6d. to £7 ; cable 
iron, £7 10s. to £8; ship plates, £8 17s. 61 to £9; boiler plates, 
£9 5s. to £9 10s.; rails, £6 15s. to £7 ; colliery rails, £6 17s. 6d. to 
£7 10s.; puddled bars, £4 17s, 6d, to £5. 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE IRON TRADE: Wo material change in the principal features: 
Operations carried on uninterruptedly at the works : The weather 
favourable to the execution of contracts: The water supplies 
plentiful—No OFFICIAL ALTERATION IN QUOTATIONS : T'he future 
of the trade hopeful : The finished iron market not active during 
the past week: Makers completing contracts~THE AMERICAN, 
RUSSIAN, AND OTHER REQUIREMENTS—THE HOME TRADE : Make 
of pig increasing—THE TIN-PLATE TRADE—THE STEAM AND 
HOUSE COAL TRADE— THE COLLIERS’ STRIKE—ANOTHER COLLIERY 
EXPLOSION IN MONMOUTHSHIRE— EXPECTED RE-STARTING OF THE 
Town Force Works AT PontypooL—THE EBBW VALE STEEL, 
Iron, AND Coat ComPANy (LIMITED): Annual meeting. 


THE pies of the iron trade has undergone no material change 
since last week, the principal features then noticeable being still 
witnessed throughout the district. Operations are being carried 
on uninterruptedly at the works, and up to the present there is no 
indication of anything occurring to impede or mar the progress 
which is being made in all departments, The weather, though not 
what is generally looked for at this season of the year, is rather 
favourable than otherwise to the execution of contracts. The 
+emperature has not hitherto been such as to interfere to any 
material extent with the hands employed at the great furnaces and 
forges, and the frequent rainfalls have tended to keep the water 
supplies plentiful. 

As was latterly anticipated, it has been agreed at the preliminary 
quarterly meetings not to make any official alteration in quota- 
tions, and therefore the price of all descriptions of iron will re- 
main nominally the same as it has been for the last nine months. 
There is, however, a vast difference under which the rates can now 
be asked, as compared with six or nine months ago, and the chances 
of obtaining the nominal values are more favourable to a consider- 
able degree. As regards the future, the horizon now at least 
appears clear and hopeful, and makers are looking forward to a 
period of prosperity in all the principal branches of the trade. 
‘Lhere can at least be no further indecision in regard to prices, and 
buyers will have no object in withholding specifications for the 
next three months, On the contrary, the most reasonable expec- 
tation is that during this period they will hasten to place orders 
as their requirements necessitate without delay, because with the 
continuance of peace, and the return of confidence, manufacturers’ 
efforts to re-establish prices must sooner or later be successful. 

The finished iron market has not been particularly active during 
the past week, most of the makers being engaged in completing 
contracts to finish up their half-year’s work. The at how- 
ever, from the chief sources continues steady, with a prospect of 
some further expansion as the new quarter is fully entered upon. 
A large quantity of rails have again been shipped to the United 
States during the week, together with some general accessories, 
and the clearances of bridge and railway materials to South 
America have also been considerable. Continental requirements 
have not been extensive. itis still no doubt a matter of disap- 
pointment that Russian inquiries continue so limited as compared 
with last year, and the season is now so far advanced that few of 
the Welsh makers entertain any strong hope of executing exten- 
sive orders for Muscovite purchasers this year. Still it must be 
remembered that there are several months yet remaining of the 
year during which shipments can be effected to the Russian 
Baltic ports, and there are some who think that there may bea 
rush of specifications before the end of the season, as was the 
case two years ago, At all events there is no reason to apprehend 
any lack of order, or want of employment at the establishments 
for some time to come. 

Home buyers are again beginning to enter the market with 
greater freedom, and a good many engagements are likely tu be 
entered into in the course of a week or two at more remunerative 

uotations than have yet been obtained, as sellers continue to 
show considerable firmness as to the values of their materials, 
Pigs are selling freely, and important improvements and exten- 
sions are in progress at several establishments with the view of 
increasing the make. 

Reports from the tin-plate works are still more cheerful. Orders 
are coming to hand freely, and makers wuld have little difficulty 
in finding employment for a — number of hands. 

The ironfounders are also well employed. 

There is scarcely anything fresh to be reported in to the 
steam coal trade. demand is such as to keep the collieries 
unaffected by the strike busily employed, and the proprietors are 
i ing the b of wih 0s far co tb eaters. There are 
some complaints beginning to be made in some parts of the dis- 
tricts of the scarcity of coal for manufacturing purposes, on ac- 
count of the diversion of a great portion of the output of some 
collieries from the home to f markets. There is no doubt 
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that large quantities of the coals hitherto devoted to home indus- 











tries are being forwarded to the local ports to make up oye for 


exportation, and prices are consequently advancing. 
coal trade there is no material change to note. 

Another week has brought no prospect of the termination of the 
strike of the men in the Rhondda and Aberdare Valleys, but, on 
the contrary, there is much reason to fear that the contest will be 
a more serious and protracted one than was by anyone expected. 
There seems now to be no suggestion for a settlement under con- 
sideration, but masters and men seem to have thoroughly agreed 
upon awaiting the time when the other shall be enforced to give 
way, and both sides appear equally determined to continue the 
struggle. Meetings of delegates from the men on strike and from 
the pits which are still at work have been held during the week, 
and the position of the coal workers generally have been discussed. 
Accounts were given of the subscriptions from various collieries, 
and a small sum of money subscribed by sympathising persons was 
handed in, and, together with the contributions from the union 
funds, it appeared that something like £2000 has been divided 
amongst the turnouts. An address has been issued by the men 
on strike to their fellow coalworkers throughout the kingdom, 
vindicating the course they have taken, with a view to enforcing 
an advance in their wages, and asking for assistance to enable them 
to continue the struggle. Some of the colliery proprietors have 
given notice to quit to the turnouts residing in houses connected 
with their collieries, and itis rumoured that a number of “‘strangers” 
will soon be at work in the pits now idle. The firemen and 
enginemen, who have hitherto been retained at work, have given 
their employers a month’s notice. It is reported also that a 
number of the colliers employed at the Forest of Dean are going 
to turn out. 

It seems now pretty certain that much more time will not 
elapse before the Town Forge at Pontypool will again give employ- 
ment to a number of hands. The works are taken by the Messrs. 
Richards and James, and operations will commence as early as 
possible. 

At the annual meeting of the Ebbw Vale Steel, Iron, and Coal 
Company (Limited), held at Manchester, the report of directors 
was unanimously adopted, and the dividend recommended declared. 
The chairman (Alderman Curtis) referred to the great importance 
of Mr. Darby’s success in the pas of spiegeleisen, which is 
expected to prove a source of large profit to the company. In 
another twelve months the company will be in a position to turn 
out 800 to 900 tons of steel per week. 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


STATE OF TRADE IN WEST YORKSHIRE—PROGRESS IN CLEVELAND 
—MeErSEY Docks AND HARBOUR BOARD—STATE OF TRADE AT 
LEEDS—BLACKPOOL AND LYTHAM RAILWAY— LINCOLNSHIRE 
IRONSTONE—TRADE OF THE WEAR—TRADE AT SHEFFIELD. 


THE mills and forges of West Yorkshire are fully employed. A 
good deal is doing in heavy castings and forgings for bridges and 
viaducts. 

The Leckenby Iron Company expects to be able to blow in two 
new blast furnaces before the end of this month. At Middles- 
brough the Britannia Iron Company has now in operation sixty of 
its 120 puddling furnaces. 

The forges and foundries of South Yorkshire continue to do a 
good business, 

At the last meeting of the Mersey Docks and Harbour Board a 
letter was read from the Lancashire and Yorkshire Railway Com- 
pany asking the board to appropriate to that company a dock, or a 
portion of a dock, at the north end for the accommodation of the 
company’s increasing coal traffic. The letter was referred to the 
Works Committee. 

The Leeds Chamber of Commerce, in reporting upon the iron 
trade of that town and district, observes:—‘* The iron trade con- 
tinues exceedingly brisk, and makers are fully employci. The 
machine makers are much busier. The engineer trade is good, and 
considerable orders have been received. The locomotive makers 
are also well supplied with contracts. The steam plough manu- 
facturers are busy. ‘There is a fair demand for cut nails.” 

The Blackpool and Lytham Railway has passed into the hands 
of the Lancashire and Yorkshire, and the London and North- 
Western Companies, after an independent existence of exactiy ten 

ears. 
4 Mr. J. Cliff, of Wortley, and of the Frodingham Ironworks, has 
purchased nearly five hundred acres in the Lincolnshire i t 
fields for £18,750. 

According to the River Wear Commissioners’ accounts for May, 
1013 vessels left Sunderland during that month, carrying 315,527 
tons of coal, of which 3922 tons were shipped in the north dock, 
187,266 tons in the south dock, and 124,339 in river. At the dock 
the North-Eastern Railway shipped 115,374 tons of coal, and the 
Seaham Railway 71,892 tons. 

The Parkgate Company continues busy, and has laid the foun- 
dation for a new blast furnace. The rail and plate mills of Shef- 
field are as hard at work as ever. Heavy armour plates are being 
made on a large scale, principally for the English Government. 
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THE ROYAL AGRIOULTURAL SOOIETY’S SHOW AT 
WOLVERHAMPTON. 
(From our Special Correspondent.) 


Saturpay, JuLy 8TH. 

THE principal events which have occurred since my last letter 
was posted are easily named. On Thursday, the traction engines 
ran to Stafford ; on Friday, Aveling and Porter's 6-horse engine 
was tested on the brake in a promiscuous kind of way for the 
edification of Lord Vernon; and to-day we had the most 
interesting trial which has taken place since the show opened, 
particulars of which I send you. It would be a pity too bury 
them in the body of a general letter like this. 

On Thursday we all turned out at a frightfully early hour, 
and proceeded to the lower entrance to the showyard. There I 
found six engines under steam, ready to start with their loads for 
Stafford as soon as the judges would say the word “Go.” These 
were Aveling and Porter’s 10-horse power and 6-horse power ; 
Burrell’s two engines; The Sutherland, and finally, the Chenab— 
otherwise the Indian Government steam train, which has been 
sent over here from Ipswich on 
a kind of trial trip, under the 
care of Lieut. Crompton. I 
did propose to send you photo- 
graphs of this engine for illus- 
tration, but as the results ob- 
tained have been so unsatisfac- 
tory that extensive alterations 
have to be be made in her 
construction, it will be better 
to reserve illustrations for the 
moment, As regards the hours 
of stopping, starting, and par- 
ticulars of running time on this 
trip to Stafford I send a table, 
which contains all the reliable 
information to be obtained. In 
it will be found the hours at 
which the various engines left 
the yard. As the judges 
determined that notes should 
be taken of the consumption 
of coal and water on the roads, 
each engine was accompanied 
by an engineer assistant, or 
other authorised person, ac- 
commodated with a truss of 
straw, or a wooden chair, in 
one of the wagons hauled. 
The water measurements I 
attach no importance to, as 
they consisted in counting the 
number of pailsful, and quan- 
tities were slopped about. I 
took my place on the Chenab, 
which did not start till nearly 
seven o'clock, firstly, to let the 
slower moving engines get on 
ahead, and, secondly, because 
the omnibus needed to be 
victualled up for the run, and 
there was no place where the 
necessary stores could be got, 
open much before seven. We 
got under weigh at 6.57, and 
stopped at the railway bridge 
at the Great Western Railway 
works to lower our funnel at 
7.5. At 7.11 we were through, 
and the funnel up again, and 
we made avery good run to 
Coven, five miles from Wol- 
verhampton, in thirty-seven 
minutes from the time of 
starting. Here we stopped 
twenty-two minutes for water. 
The Chenab carries a pump 
with her, and some lengths of 
hose. This pump was dragged 
off the top of the omnibus, slid 
down a board, seized by two 
men, and planted in an old 
woman’s garden in Jess time 
than it takes me to write the 
words describing the act. The 
hose was then popped into the 
old lady’s well, without asking 
her consent. In a minute a 
good stream was pouring into 
the tank, and it was not till we 
had got all the water required 
that our confiding husters 
found that we had pumped her 
welldry. After this discovery 
it became expedient that we 
should proceed as quickly as 
possible. The pump was 
stowed away and the hose 
coiled up, and after a slight 
difference of opinion between 
Lieut. Crompton and his boiler 
as to the pressure necessary to 
drive the Chenab, had been 


Sutherland, which got in at ten o'clock. 


name of the place—anc¢ 
and tackle were at work for the general amusement of the 


I wish you would persuade your artist that when a 
diagram is reduced in height one half, the scale should be 
doubled, not halved, as he has done. Messrs, Fowler’s ditching | disagreeably as possible on the way. 
plough, a most extraordinary implement, drawn by a 20-horse 
power steam engine with a single purchase block, was worked 
from time to time, and cut trenches 17in. deep by 18in. wide at 





for atime, so we started again at 10.5 and reached Stafford at | and everybody as to whether it would or would not make steam. 
10.57. We passed all the other engines on the road but the | In the end everybody was beaten. Lieut. Crompton went to bed 
I proceeded to | for the night in the Omnibus—his men went to bed on the 
Upton, or Hopton—I really cannot find out the proper | Omnibus. Under the circumstances I thought I would walk on. 


there found that all the engines | I did so, and reached Wolverhampton after a walk of over five 
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settled in favour of the former, 
we started at 7.58. At 8.15 
we overtook Burrell’s locomo- 
tive, getting along very well 
indeed, and availed ourselves 
of the opportunity to tarry 
for a few minutes to extinguish the lagging of the Chenab’s 
boiler, which had taken fire at the smoke box. Thomson’s 
boileris the best I ever saw for burning off lagging. Its combustion 
in the case of the Chenab did not surprise me in any way ; I have 
seen the pot boiler at work many times. The lagging being ex- 
tinguished, we proceeded, and reached Penkridge at 8.60, having 
passed Burrell’s Thomson engine and Aveling’s 10-horse power 
on the way. I may add here that the way in which Lieut. 
Crompton took his engine over heaps of stones by the road side 
and into complicated holes and trenches when passing other 
ines was sufficient to startle weak nerves. I began to think 
that the Chenab had been designed pour la chasse. At Penk- 
ridge ‘we took in water and proposed to start again. Here there 
was a very serious difficulty, indeed, between Lieut. Crompton 
and the boiler, which very nearly ended in the victory of the latter. 
The boiler would have it that 50 Ib. pressure was all that was 
needed, Lieut. Crompton insisted on 751b. as a.minimum. The 
contention was very sharp, but ended in the defeat of the boiler 


more than an hour. 


assumed very serious proportions. 








BACK VIEW WITH TENDER REMOVED 
SHEWINC SECTION THR" CENTRE OF, DRIVING AXLE 


CROSS SECTION OF FOWLER'S 1.-H.P. TRACTION ENGINE. 


miles, which I did not want, over a very pretty road which I did 
Nothing of scientific interest took place. Mr. Rich | not wish to see; 1 amused myself en route by composing compl- 
took some indicator diagrams, But I have already sent you a| mentary phrases concerning the Chenab and the pot boiler. Ow 
| Friday morning I went down to the showyard and found that 
| she had come in about nine o'clock, a.m., conducting herself as 


On Friday the trials of harrows at Barnhurst were concluded. 
I do not feel particularly interested in harrows, and, therefore, I 
did not go to Barnhurst. The results of the trials appear in the 


I returned to Stafford at a comparatively early hour, | prize list. At the brake Aveling and Porter's little six horse 
and proceeded to return to Wolverhampton in the Chenab, I | engine, was, as I have stated, tested for Lord Vernon, who takes 
say proceeded to return, I do not say I did. While I was at Upton. i 
Lieut. Crompton treated his boiler to a dose of red lead and 
oatmeal to stop a leak or leaks—let me say leaks. How the 
matter had been adjusted between the Lieutenant and the | 


great interest in such matters, and fully appreciates their impor- 
tance. The principal point settled was the maximum power to 
which the little engine could work. At 150 revolutions per minute 
she developed 38-horse power nearly, but the feed pump was 


not large enough to supply the 
boiler at this velocity. The 
load was then slightly dimin- 
ished, and the revolutions in- 
creased to 175. Under these 
circumstances the engine indi- 
cated 41°19-horse .power, keep- 
ing steam and water perfectly. 
This is a wonderful result to 
obtain from so small an engine 
—nearly seven times the 
— power. 
regards to-day, having 
already supplied particulars: of 
the traction engine trials, it 
only remains for me to speak 
of those made, in Class 18, for 
the best wagon for agricultural 
purposes, to be drawn by an 
agricultural locomotive engine, 
which took place on this— 
Saturday—afternoon. There 
were only three competitors: 
Messrs. Aveling and Porter, of 
Rochester; Hayes and Son, of 
Stamford; and Messrs. Ho- 
ward, of Bedford. The first 
and second of these firms sent 
wagons of wood, very strongly 
made, especially that by Messrs. 
Aveling and ae: in which 
the sides are re’ ble, besides 
which, large doors in the 
bottom on each side of the 
perch can be opened by with- 
drawing a bolt, and are pro- 
vided with india-rubber buffers 
which strike against the brake 
block. The strength of these 
wagons has been somewhat 
severely tried during the past 
week, as they have been used 
for the traction engine trials at 
Barnhurst, and also for the run 
to Stafford ; in both cases they 
were loaded with pig iron, 
which is rather a hard test 
for an ordinary agricultural 
wagon over uneven and slimy 
ground. Messrs. Hayes’ wagon 
has a more pretentious appear- 
ance than that of Messrs. Ave- 
ling, but is not so strong. It 
is of a far lighter style than 
the other, and seems more 
adapted for hay and straw 
than for heavier materials, 
whilst that of Messrs. Aveling 
might apparently be loaded 
with pig lead, and run up the 
Mont Cenis or even through 
Fleet-street without deteriora- 
tion. The third wagon, by 
Messrs. Howard, is of wrought 
iron, and though very suitable 
for the carriage of lime, and 
other materials of that descrip- 
tion, can hardly be called an 
ordinary agricultural wagon. 
Its great defect is that it will 
not tip, and that the sole means 
of emptying it is by an opening 
2ft. by 3ft. at the back, which 
does not reach up to the top, 
or else by lifting the contents 
over thesides, which are 2ft. Sin. 
high. Messrs. Aveling’s wagon 
weighs 2 tons 4 ewt. 3 yr.; 
Messrs. Hayes’, 1 ton 7 cwt.; 
Messrs. Howard’s not known. 
The trial consisted more in 
@ minute inspection of the 
wagons by the judges than in 
any real experiments ; indeed, 
it would be impossible by any 
test save that of actual use to 
ascertain whether one wagon 
was better than another for 
agricultural purposes, as be- 


boiler I cannot pretend to say, but we hada fair pressure of ; sides facilities for tipping, filling, and applying the brake 
steam on starting at 6 p.m., or thereabouts, and rattled along | the judges had to take material, probable wear, cost, &c., 
at a good pace over the wrong road; we smashed through boughs, | into account ; besides which, the end of the fortnight’s trials, 
and traversed paths unknown to the tire of india-rubber, for | had arrived, and it was time for them to meet to make the awards. 
About two hours after starting we reached | Under these circumstances the sole test applied was to load all 
. We should have got there sooner only for. the | the wagons with five tons of pig iron and draw them at a slow 
boiler. The mode of procedure was this : first we got up steam, | speed with a traction engine for about a quarter of a mile down 
and ran till it fell down again; then we stopped and pumped up | aslight incline in the main road and then back to the starting 
the boiler; then we got up steam again as high as the boiler | point, a dynamometer being applied between the engine and 
would let us; then we started and ran a little way, and re-| wagon to register the i 
erations over and over until we reached Four | Aveling’s wagon at one way and 54 cwt. the other ; 
Here the difficulty to which 1 have already alluded as | that Messrs. Hay 
existing between Lieutenant Crompton and the boiler | Howard’s ran down the hill almost of its own accord, but re- 
Early in the day he ‘had | quired a force of 9 cwt. to bring it back again. These results I 
blown the spark catcher out of the chimney ; now, here | do not regard as of much value, as the dynamometer vibrated 
far on in the evening, at Four Ash’s, more than five’ miles from | rapidly between nothing and a ton, and even if the road had been 
home, he discovered that he had melted off the copper nozzle of |.level and smooth it would merely be a question of who bad the 
his blow pipe. A contest now commenced between the boiler | lightest wagon which would carry the prescribed load, the largest 


frictional resistance. That of Messrs. 


was about the same, whilst Messrs. 
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er most carefully-fitted as well as best-oiled bear- 


Wotvernampron, Wednesday night. 
"* On Monday morning the show-yard was thrown open to the 
| ae public, who scarcely appreciated the fact. The weather 
been grievously against the interests of the Society, and it 
is more than ever apparent that a great mistake was made in 
selecting the race-course as a site for the show-yard. I have 
already spoken pretty plainly on this subject, and my worst anti- 
cipations have been more than fulfilled. The show-yard is simply 
a filthy morass, traversed here and there by planks laid across 
ly bad places. There has not been a single day this week 
on which it was ible to move about without of sink- 
ing in above the knees. If no rain had fallen the place would 
not have been so bad, although seeing that the soil has been 
sewaged for a long time, and smells strongly in places, {t fs by 
no means that a hot sun would not have inflicted worse 
evils than those which actually have befallen exhibitors. It 
ro no small courage to attempt to traverse the yard, and 
I not be surprised to find the recelpts at the gates propor- 
tionately ed, 

For myself, I have searched the race-course from end to end, 
since my last letter was written, in search of noveltfes in 
machinery worth s notice, but I have been disappointed. 
The energies of ultural engineers this year have been devoted 
to ploughing e, and very little remains to be sald about that 
which I have not sald already. I see that Messrs. Amies and 
prize in Class 4 for the brake windlass, 
used with thelr roundabout tackle. I 

that this was the best windlass ex- 
hibited, and I am pleased to find that the judges were of the 
same opinion. It {s worth adding that the whole cost of repairs 
incurred for breakage during trial by Messrs. Amies and Bar- 
ford amounted to but 1s. 6d., for a tine bent by a landfast 
stone. This is more than many of the other exhibitors can say. 
While on the subject of prizes, I may state that, although it 
would have been impossible for the most prejudiced to deny the 
propriety of the award which gave Messrs. Aveling and Porter 
the prizes in classes 17 and 18, it is a matter of some surprise 
to me that Burrell’s locomotive boiler traction engine did not 
receive a silver medal. This engine did its work in a thoroughly 
efficient way ; it is well designed, economical in fuel and price, 
mounted on very efficient springs, and, in a word, a good job in 
every respect. Although it has not received a medal it cer- 
tainly deserved one. 
=--As regards the plough prizes, the first day’s work was suffi- 
cient to settle all} doubt as to where they would go. Messrs. 
John [Fowler and Co, came to Wolverhampton determined to 
win, and they deserve the suceess which has waited on them. 
Nothing was left to chance. Every article exhibited was the 
best . The firm stand at this moment the first makers 
in the world of steam-ploughing tackle. It is greatly to be re- 
gretted that Messrs. Howard, of Bedford, the moment their new 
ploughing engines broke down, did not withdraw them at once, 
and concentrate their energies on the roundabout tackle they 
exhibited, and with which they did excellent work. This firm 
has been celebrated for the excellence of their method of plough- 
ing on the roundabout system, and they would have fully 
maintained their prestige in this department at least, had they 
kept their men together, instead of dividing their force between 
the ploughing fields and the repairs of the broken down engines. 
I can only say that I heartily wish them better luck aonb ins 

The show will be virtually over before this letter is in the 
hands of the readers of Taz Enarnggp, and I shall conclude 
my labours with a brief notice of such things as I have found 
most worthy of attention in the show- 

Messrs. Clayton and Shuttleworth, of Lincoln, exhibit a num- 
ber of thrashing machines and portable engines, also the 10-horse 
poe engine which took the prize last year at Oxford. The 

ve adopted a new colour, a peculiar very dark lead tint, whi 
LT expect to see freely copied next year. Messrs. Clayton and 
Shuttleworth, Messrs. Robey, and the Reading Ironworks 
Company seem to me to set the fashion in colours. The good 
taste of the first-named firm in ado the lead tint of which 
I speak is unimpeachable. They have introduced a new form 
of bracket for the crank shaft of their portable engines, which 
pleases me much, and on one of the engines I noticed a new 
method of applying a balance weight which does not please me 
at all. Not far from Messrs. Clayton and Shuttleworth’s stand, 
Messrs. Ruston, Proctor, and Co, exhibit several steam engines 
pap | no novelties, and an improved thmashing machine. 

t is well known to those who use them that thrashing machines 
manifest a constant tendency to sag between the wheels, and 
various arrangements of trussing have been adopted to prevent 
this, with more or less success. Messrs. Ruston and Proctor use 
a couple of half-round bars disposed as an A or rafter 
truss, and bolted to the timbers of the machine. arrange- 
ment is very inexpensive, and so efficient that a load of twelve 
tons of pig iron has been placed on top of a thrashing machine 
80 fitted without producing any sensible deflection. They also 
entered for exhibition one of Nairn’s road steamers with rope 
tires, of which I understand they are making three or four to 
order, but the engine was not completed in time for exhibition. 

Messrs. Marshall, Sons, and Co. ew nothing new, but all that 
they exhibit is, as usual, as good as possible. A screw lifting 
jack, well up to four tons, and costing but thirty shillings, is 
worth the notice of a great many people. 

Plunging straight into a sea of mud and filth, I cross the space 
intervening between Messrs. Marshall and Messrs, Tuxford and 
Son’s stands. [I really pity the latter firm. have been 
placed in about the lowest part of the implement yard. It is 
impossible to move about except on planks, which go squash, 
squash, in the soft, slimy mud at every step. Rheumatism 
stares you in the face, catarrh peeps round the corner. It is 
next to impossible that engines should be seen to advantage 
under such circumstances, yet the firm show not a few which 
look well—not only the ordinary portable, but the double and 
single-cylinder table engine portables which have been made by 
the firm for years. One of these engines, with an overhead 
inverted cylinder, is a singularly good job. Of course the 
objection is that the engine has to be pulled down if the tubes 
want caulking. The reply is that as nothing but hot air can 
reach the tube ends, owing to the return flue system, the tubes 
do not leak. There is a good deal of force in this argument, and 
I know that Tuxford boilers have worked for a surprisingly long 
time without requiring any repairs whatever. Close by, Mr. 

Robert Morton, of Stockton-on-Tees, exhibits a case of boiler 
fittings, steam valves, &c., remarkably cheap, and good not only 
in the quality of the metal used, but in the design, which is 
throughout not only plain and serviceable, but handsome and 
nice to look at as well. I don’t think London engineers realise 
what can be done in the North in this kind of work. 

Messrs, Atkin and Sons exhibit a set of novel bone and hoof 
sawing machinery. The bones, instead of being crushed in the 
ordinary way, are disintegrated by a set of small circular saws, 
bolted side by side so as to make up an irregularly 
notched roller. This is run at about 800 revolutions per minute 





close to a cross bar. The bones are dropped through a hopper 
above. The machine works remarkably well. About 4-horses 
aehed required to grind four tons of bones in ten hours. 

e hoof-cutting machine is;made in much the same way, with 
certain modifications. The machines are well got up, and credit- 
able to the exhibitor. Messrs. Robey and Co. make a very 
small show—some thrashing machines and portable engines of 
the usual excellent quality, nothing more. They entered a 
Thomson road steamer, but do not exhibit it. Mr. I. C. Bass, 
of Sheffield, showed a fine bolt-making machine, on a somewhat 
novel principle. The bolt is first upset by one die, and the head 
is made by the stripping up of the thickened part in a way diffi- 
cult to explain, but effective in producing a good head. Messrs. 
Hayward Tyler and Co. showed nothing new—some of their 
well-known steam pumps. One of these pumps, placed low 
down in a well, was drowned out some time since from some 
cause, the pump, steam cylinder and all, being covered by some 
feet of water. The owner did not know what to do to clear the 
well, and at last thought of starting the pump. Strange as it 
may appear, the experiment was quite successful. The pump 
worked under water for some hours, and cleared the well. This 
is, I think, the first recorded instance of a steam engine working 
under water. 

Messrs. Paxman and Davey, of Colchester, exhibited some of 
their admirable vertical es and patent boilers, and their 
patent corn dryers, which are now being used in nearly all corn- 
growing countries on a large scale. At Riga one of these dryers 
has recently taken a first _—. One of the patent boilers was 
shown with the mane ne ant to a the circulation 
of the water, a v teresting sight, which attracted a ‘great 
deal of attention. . Burrell, of Thetford, exhibited—in 
addition to the engines I have already spoken of—a thrashing 
machine, worth more extended notice than I can give it now, 
and a traction engine, which, if not the best yet made, is very 
like it. This was too late for trial, and was hardly finished be- 
fore it left the works, The Reading Iron Company showed, as 
usual, a couple of excellent stationary engines and a portable 
engine, also two very pretty little horizontal engines, of 1 and 
2-horse power. 

After the large number of portable engines, which seem to 
promise a close competition at Cardiff next year, the most pro- 
minent feature of “machinery in motion” department is 
decidedly the wood-working machinery. This has been brought 
into such great perfection, and new improvements have been so 
frequently described and illustrated in the columns of THE 
ENGINEER, oo See © find anything fresh to say upon 
this interesting topic. With the exception of an increased size, 
Messrs. A. Ransome’s reciprocating deal sawing frame, and their 
combined timber and deal frame, are the same as those de- 
scribed last year. The former, in which the rate of feed varies 
from 2ft. to 6ft. per minute, has been improved by the addition 
of a third horizontal feed roller, which is held up to its work by 
a spring, so that all three rollers take a bearing on the deal at 
once. In their moulding machine, which, like those of other 
makers, is gradually increasing in size, and now takes in 12in, by 
4in., there is a very neat arrangement for shifting the back 
cutter. The height of the top and bottom cutters is varied by 
the ordinary ae but the screw which moves the front 
side-cutter passes through a gun-metal nut, on the outside of 
which a second thread is cut. According as a set screw at the 
handle is tightened or slackened, both cutters can be moved at 
once, or only the one. The method of lubricating the main 

i of this machine is somewhat new. They are 1}in. 
diameter, 9in. long, and travel at an average velocity of 5000 
revolutions per minute. A long narrow groove is cut trans- 
versely across the bottom, reaching into a cistern containing 
about a quarter of a pint of oil. This hole is filled with felt, 
which filters the oil, which is sucked up by the extreme velocity 
of the machine, and returns again by channels at the side to the 
tank. Their complete joiner is very similar to their general 
joiner of last year, except as regards increased size. Their copy- 
ing lathe, or spoke-making machine, is much the same as those 
usually shown, except that it makes four fac-similes of the iron 
pattern at once. Finally, they exhibit an improvement on the 
ordinary emery-wheel saw-sharpener, by which both the wheel 
and the saw (circular or otherwise) can be set at any required 

the deflection being given by a finger moving on a scale, 
Messrs. C. Robinson and Son, of Rochdale, also display a large col- 
lection of wood-working machinery, the greatest novelty in 
which is their combined log and deal frame (No. 6613), which 
will cut up trees or logs of any size up to 20in. square. Their 
circular saw benches and band saws are also worthy of special 
notice, being well and strongly made. 

Messrs. Powis, James, Western, and Co. have, without excep- 
tion, the best wheel-making machinery in the show. Their 
spoke- machine, though it labours under the disadvantage 
of only g one spoke at a time, turns out its work in a per- 
fectly smooth and finished condition, and in their felloe-shaping 
machine the felloe, by moving on a horizontal table and pressing 
against two vertical guides, enables the workman to see what he 
doing, and to omit the chamfer where necessary, The spoke, 
tanging, and felloe-boring machine (No. 6567) is a very useful 
adjunct to the two others. Its name implies the work it does, 
and this is done well and quickly. Besides this, Messrs. Powis 
exhibit the ordinary description of shaping and tenoning ma- 
chines and general joiners, very similar to those described above. 
I now come to the only one of their exhibits of which I cannot 
speak with pleasure, viz., their In this machine, which 
is, with very few exceptions, ugliest I have ever seen, 
the engine is placed on a cast iron bracket and inclined at an 
angle of about 45 deg. to the horizon, This bracket supplies the 
place of guide bars, and the crank-shaft plummer-blocks are cast 
on to its base. The increased cost of this arrangement is 
obvious, as the bracket stands 6ft. from the ground at the upper 
end, and much machine work on heavy castings of this sort is 
always undesirable. The chief fault, however, in Messrs. Powis’ 
engine is that the steam and exhaust pipes neither of them 
follow the line of the boiler, but connect it with the engine by 
several by no means graceful curves; and that, as the steam- 
pipe is not lagged, it must necessarily considerably lower the 
temperature of the steam in its long journey through space. 
The engine and boiler are also without lagging, and I fear that 
this engine would give very bad results if tested against the 
Society’s brake. There are several other exhibitors of wood- 
working machinery, of which I must reserve a notice till next 

eek, 


Ww 

Several collections of steam-gauges are exhibited this year 
which, when actuated with a force-pump, move together with 
such surprising accuracy as to make one wonder how the Society 
could possibly find any of the gauges on the boilers exhibited to 
be inaccurate. the exhil 





further The same exhibitor shows an improve- 
ment on the usual form of for lubricating cy 


Pressure gauges are also shown by Messrs, Payne and Griffiths, 
as well as steam whistles, e¢ hoc genus omne. It is scarcely 
necessary to say that Messrs. Schiiffer and Budenberg are repre- 
sented by a large collection of gauges of all sizes. In one of 
m, Which is specially con- 
structed for locomotives, and 
is of extra the box 
is of cast iron, and this being 
7 covered with an outer casing 
of brass, presents the appear- 
ance of an i gauge. 
pom a a nn They also exhibit a new form 
of governor, so extremely 
sensitive, that in the specimen 
exhibited the lever is at its 
highest point when the engine 
is making 167 revolutions per 
minute, and at its lowest at 
165 revolutions, so that it is 
accurately timed to 166 revo- 
lutions. 

The Dunston e Works 
exhibit one of their Archer’s 
patent stone breakers. MP 
gearing is powerfull e, 
and the whole pane a e is 
well adapted for the heavy 
work which it has to perform. 
The same principle has been 
applied to bone-crushing; and, 
to judge by the specimens ex- 
hibi' with very favourable 
results, The rolls and the 
face of the lever are, in this 
case, made of steel instead of 
chilled cast iron, as in the 
stone-breaker. 

I enclose you a drawing‘of 
a great improvement which 
has lately been made in 
Blake’s stone-breaker, exhibited by Messrs. H. R. Mars- 
den and Co. The lower ends of both the fixed and the 
moving crushers are curved, and the grooves in each are 
also curved at the bottom in opposite directions, The stones 
are by this means broken rectangularly, and are of a better 
shape for road metal than those broken by the former arrange- 
ment, and the necessity for sifting is obviated. 
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I append the list of prizes, and must reserve for another im* 
pression notices of a few other exhibits. I also send a cros® 
section through the back end of the Fowler traction engine, 
illustrated in the last impression of Tuz ENGINEER, showing the 
compensating gear, &e. 


Awarps 1x ImpLewEent DeparTMEnt. 


Class 1.—For the best combination of machinery for tho 
cultivation of the soil by steam power.—First prize, £100, John 
Fowler and Co., for No. 6481 in catalogue. Second prize, £50, 
John Fowler and Co., for 6480. 
Class 2.—For the best combination of machinery for the 
cultivation of the soil by steam power, the weight of the steam 
engine not to exceed ten tons.—First prize, £50, John Fowler 
_Co., for os = prize, £25, the Ravensthorpe 
Engineering , for Fiskin’s system. 

Class 3.—For The’ best combination of machinery for the 
cultivation of the soil by an ordinary agricultural engine, 
whether self-propelling or portable.—First, £50, John Fowler and 
Company, for articles 6485, 6498, and other tackle ; second, £25, 
Messrs. J. and F. Howard, Bedford. 

Class 4.—For the best windlass, detached, prize £20, Amies 
and Barford, for Tuxford’s brake windlass, 2664. 

Class 5.—For the best snatch-block, or substitute thereof, 
prize £10 ; not awarded. 

Class 6.—For the best plough, suitable for steam cultivation, 
prize £25 ; John Fowler and Co. 

Class 7.—For the best subsoiler, suitable for steam cultivation, 
prize £20 ; John Fowler and Co. 

Classes 8 and 9.—For the best digger, suitable for steam 
cultivation, prize £25 ; for the best cultivator, ditto, prize £25 ; 
John Fowler and Co. 

Class 10.—For the best ski or searifier, suitable for 
steam cultivation, prize £20 ; J Fowler and Co. 

Class 11.—For best roller, suitable for steam cultivation, 
prize £10; Amies and Barford. 

Class 12.—For the best harrow, suitable for steam cultivation, 
prize £10; J. and F. Howard. ’ 

Class 13.—For the best drill, suitable for steam cultivation, 





j lind 
which does away with one of the two handles usually employed, 


prize £20 ; divided between J, and F. Howard and J, Coultas, 
Grantham. 
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Class 14.—For the best root and stone extractor, suitable for 
steam cultivation, prize £10; John Fowler and Co. 

Class 15.—Ffor the best combination of any of the above 
implements not qualified to compete in classes 1, 2, or 3, prize 
£20 ; not awarded. 

Class 16.—For the best implement, or part of tackle, suitable 
for steam cultivation, of any other description, not qualified to 
compete in the preceding classes, prize £20 ; divided between J. 
and F, Howard and John Fowler and Co, 

Class 17.—For the best agricultural locomotive engine 
applicable to the ordinary requirements of farming, prize, £50 ; 
Aveling and Porter, Rochester. 

Class 18.—For the best wagon for agricultural purposes to be 


Particulars of Trip of 





drawn by an agricultural locomotive engine, prize, £20; Aveling 
and Porter. 

A silver cup, value £100, offered by the Right Hon. Tord 
Vernon, President, for the best combination of machinery for 
the cultivation of the soil by steam power, the cost of which 
shall not exceed £700. The engine to be locomotive, and adapted 
for thrashing and other farm purposes ; John Fowler and Co., 
for No. 6484, consisting of their double drum engine and self- 
turning cultivator and ordinary tackle. 


Hor Macuryery.—25 Entries. 


Class 1.—For the best machine for the cultivation of hop 
gardens, to supersede manual labour, prize £20; not awarded. 


Traction Engines from Wolverhampton to 








Stafford, Thursday, July 6th, 1871. 


| Class 2.—For the best machine for washing the hop plant to 
| remove the aphis blight, prize £10; Coleman and Moreton, 
Chelmsford, for No. 262. 

Class 3.—For the best hop-presser, prize £10; Weeks and 
Sons, Maidstone. 

. Class 4.—For any other improved implement or implements 
used in the cultivation or management of hops, prize £16 ; 
Weeks and Sons, for their hop sulphurator: 

Silver Medals.—John Fowler and Co., for their ditching 
plough ; Ransomes, Sims, and Head, for their traction engine ; 
Mellard’s Trent Foundry Co., for their adaptation ef the principle 
of,a rotating dise mouldboard, as shown on the plough entered 
among the hop cultivating implements, No. 3012. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opini 
correspondents.) 


THE COMMITTEE ON PATENT LAW. 

Stn,—As published in your columns, some of the evidence given 
before the Committee of the House on Letters Patent is stupen- 
dous, and if to be based on the depositions laid before them as facts, 
according to the published reports, their conclusions will be equally 
astonishing with the evidence itself. 

One would have fancied that Frenchmen had enough to do with 
their own affairs just now, and that a man as eminent as M. | 
Schneider, both as ex-senator and imperial entrepreneur, who yet 
finds it convenient at present to be neither in Paris nor at Creusot, | 
but in London, would have shunned thrusting, or allowing himself | 
to be thrust, forward as an adviser upon our domestic British legis- 
lation. There is no accounting for tastes, however, and probably 
M. Schneider is not free from the weakness attributed to his 
countrymen, to whom it is a sore trial to forego any occasion upon 
which they can briller en une avant scéne, no matter how out of 
place that many seem to us dullislanders, It is nearly as difficult 
to imagine why the Committee on British patent law should have 
desired to have the opinion of a Frenchman uponit. But most of all 
singular is the sort of evidence given by the foreign witness himself. 
M. Schneider’s evidence may be separated into two heads; for I | 
may pass by such suggestions as that ‘‘nobody should have a | 
prima facie right to a patent,” “ that everybody should be allowed 
to ask for a patent,” but that very few should be allowed | 
to have one; and that before that “the public value of the inven- 
tion should be determined by a parliamentary commission,” gh 
alone to prove léis utter ignorance of the intimate bearings of the 
subject upou which he presents to Englishmen the benefit of his 
lights. These heads are an unhandsome calumniation behind their | 
backs of two distinguished British inventors, with some invidious 
comparisons of a tlird with the two preceding, and with all other | 
inventors ; and, secondly, M. Schneider's notions as to invention | 
generally, and when it is of such a nature as should entitle the 
lucky owner to one of the very rarely to be granted patents, | 

The incorrect statements with respect to Mr. James Nasmyth, | 
as to the invention of the steam hammer, have been shown by | 
that gentleman himself in his letter in your columns of the 30th 
June, and by his _—_ agent, Mr. Newton, to be so completely | 
untrue that, probably, M. Schneider will treat those letters with 
the silence and disdain that becomes so great a personage, and the 
same with the evidence in disproof which it is understood Mr. 
Nasmyth has applied for permission to lay before the Committee. | 

M. Schneider's notions under the second head put one 
strongly in mind of the saying as to his own language: ‘* The 
clearest and the most incisive in the world for the expression of | 
clear thought; the best, also, for concealing the absence of any | 
clear idea under a vague verbal cloud of empty generalisation.” 
This is just the depth of such phrases as “any great work of art, 
literature, or science represents the man with whom it originated; 
inventions, in manufacture, on the other hand, do not represent | 
the spirit of the man who made the invention ;” ‘‘ inventions sel- 








| 


condensation in a eeparate vessel rendered a great service to 
humanity and to society—we may confidently affirm that he 
would never have got his patent, and that the Schneiders of that 
day might have kept the world without the condensing engine up 
If this be ‘a sample of its senatorial wisdom we 
need not wonder at what has befallen France; it brings to mind 


to this hour. 


the saying with how little wisdom the world is governed. 
Mr. Bessemer, as reported in THE ENGINEER of the 30th June, 
corrects some of M. Schneider's misstat 





father’s, worked by him secretly. Bessemer pére discovered that 
the ‘‘ colour water” used by jewellers contained much gold, and 
that it was a solution of alum, salt, and saltpetre, which dissolves 
copper.and some gold. Whereupon, Bessemer pcre bought up the 
colour water, and obtained from it a very large quantity of gold. 
He used to deposit the gold upon a large surface of shavings of 
another metal, which he melted to obtain the gold. It was thus 
a manufacture was long carried on, and with a view to profit; and 
Mr. Bessemer most truly adds that, “in this matter his father 
proved himself a veritable alchemist.” In this I perfectly 
coincide, and for the following reasons:—The *‘‘ colour water” 
was sold as an article of trade—therefore at a price equal the cost 
of all the materials, plus the cost of manufacture and sale; plus 
the profit. Bessemer pve bought it up in the market and at market 
price, and extracted the gold out of it. The gold obtained then 
was worth its value as bullion, equal to what it had as put into 
the “‘colour water”—minus the cost of the other ingredients, 
of the making, sale, and profit on the colour water, and minus the 
cost of Bessemer dele. and materials of extraction and 
loss of gold in the process, and minus interest on the value of 
the gold from date of purchase of the colour water to that of sale 
of the extracted gold. 

To have worked this secretly as a matter o' 
I quite admit that Bessemer pére was “a veri 


de and profit, 
le alchemist !” 


Indeed, in attempting to reconcile ;here the evident maxims of | 
political economy with the facts—or even with the possibility of 


their having had any existence—I am compelled to fall back on 
Mr. Bessemer’s interjectional statement that ‘‘he had but a hazy 
recollection of their nature.” Yet this is ‘‘ evidence” on which 
we are to presume that the future of our patent laws is to be 
decided. Essk NOV VIDERI. 


REPORT OF THE SELECT COMMITTEE ON 
BOILER EXPLOSIONS. 

THE Select Committee appointed to inquire into the cause of 
steam boiler explosions, and who were subsequently empowered to 
inquire as to the best means of preventing them, have considered 
the matters to them referred, and have agreed to the following 
report :— 5 

**1. A Select Committee was appointed on the same subject on 
the 16th May, 1870; they commenced their sittings on the 14th 
June, and sat during many days until the 21st July, when they 
reported to the House the evidence which they had taken, and 








dom originate with any one man in particular;’ and so forth. | recommended the re-appointment of the committee this session. 


’ 


But let us leave these abstract profundities—‘* barren generalities” | 
Bacon would have called them, if not something worse—and pass 
to the most tangible—it cannot be said practicable—of M. 
Schneider’s notions. 

“Patents should be granted for inventions which include | 
something which has never been done before, and where nothing | 
at the time would give the same result; also where there is no | 
probability that anybody else would have invented the same | 
thing, and when it is certain that a great service is rendered by | 
the invention to humanity and to society.” Let us just test all | 
M. Schneider’s notions, abstract and concrete, in a lump, against one | 
singleexample. James Watt’s problem had beenin the mind of | 
everybody for fifty years, and was yet unsolved. His invention, 
which solved it, and created the steam engine, was merely conden- 
sation in a separate vessel. Who shared that invention with him ? 
—who has since shown another way. its end? Was it nota 
great work of science and of art? Did it not represent the spirit 
of the man? Yet, hadthe granting Watt’s patent depended upon 
the decision of a parliamentary commission, as to whether nothing 
was known at the time to give the same result—as to whether 
there was no probability that anyone else would have invented 
the same thing, and whether it was certain that the invention of 





| valuable. 


On the 16th of March of this year your committee commenced 


their labours, and concluded the evidence on the 25th April. 

**2. Much evidence has been received which is important and 
The witnesses agree mainly as to the causes of boiler 
explosions, but their recommendations on the subject of prevention 
are very conflicting. 

**3. The attention of your committee has been most pointedly 
and earnestly called to the existence and working of several volun- 
tary associations, formed with a view of insuring the periodical 
inspection of steam boilers, and your committee have reason to 
believe that these associations have been useful in preventing 
explosions, 

‘4. It has been urged on your committee that a further 
reduction in the number of explosions might be effected by an 
extension of the surveys of voluntary associations ; but your com- 
mittee consider that inspection could only be made general by 
being made compulsory. 

“5. Your committee cannot omit to hasise the fact that 
steam boilers are in many instances si in much frequented 

of towns and cities, under pavements in crowded h- 
; in the lower stories of houses, and in the midst of crowded 
we! 


i 


ts with respect to him- 
self. In the course of his rather discursive evidence he favoured the 
Committee with an account of a truly wonderful invention of his 


“*6. That these boilers are oftea faulty in construction, are 
frequently so placed that inspection without removal ts impossible, 
are without proper gauges and necessary equipments, have exposed 
safety valves, whereby the pressure can be increased to a danger- 
ous extent by anyone having access to the boiler, and are too often 
worked by men who are ignorant of almost everything oon- 
eee with a steam boiler beyond the mere act of keeping up 
a fire. 
“7, It is the duty of a steam user to take every step in his 
wer to procure a trustworthy boiler in the firat instance; to 
nave it supplied with proper fittings, and to see that it is worked 
by a competent and sober man, at a safe pressure, and to keep it 
periodically examined, and always in good repair. 
**8, From the evidence given, it appears to your committee that 
there are in the United Kingdom not less than 100,000 steam 
boilers—exclusive of boilers in locomotive engines, steamships, 
and of domestic and hot-house boilers — and that these are not 
only used in mills and manufactories, but largely in agriculture, 
and even in the hearts of crowded cities. 
“*9, So far as your committee have been able to ascertain, it ap- 
pears that the average number of explosions per annum is fifty ; 
and that the average number of lives lost from these explosions is 
seventy-five per annum, in addition to which a larger number of 
persons annually sustain injury. 
“10, That the majority of explosions arise from negligence, either 
as regards original construction, inattention of users and their ser- 
vants, neglect of proper repairs, thoughtlessness in setting, and 
absence of proper and necessary fittings. 
“ll. That your committee have not failed to weigh carefully, 
and to give due consideration to, the suggestions made to them in 
various forms, that all steam boilers should by statute be inspected 
| periodically. They are not prepared to recommend the ad of 

any system founded upon the theory of compulsory periodical in- 

spection ; it appears :—(a) That the explosions at present number 
| about fifty per annum, or at most one explosion in 2000 boilers ; 
(6) that a great number of these explosions arise from causes in- 
dependent of and apart from anything that eould be prevented by 
periodical inspection ; (c) that it is doubtful whether compulsory 
inspection would not lessen the responsibility of the users, who 
are best able to ascertain the condition of their boilers, and the 
| competency of the men employed to work them. 

“12. It appears to your committee that the coroner's jury, as 
generally constituted, cannot without the assistance of competent 
and independent professional advice, satisfactorily investigate the 
causes of steam boiler explosions. 

“15. Your committee therefore recommend :— (a) That it be 
distinctly laid down by statute that the steam user is responsible 
for the efficiency of his boilers and machinery, and for employing 
competent men to work them ; (6) that, in the event of an explo- 

| sion, the onus of proof of efficiency should rest on the steam user ; 

| (c) that in order to raise primé facie proof, it shall be sufficient to 
show that the boiler was at the time of the explosion under the 
management of the owner or user, or his servant, and such prim 
facie proof shall only be rebutted by proof that the accident arose 
from some cause beyond the control of such owner or user; and 
that it shall be no defence in an action by a servant against such 
owner or user being his master, that the damage arose from the 

| negligence of a fellow-servant. 

**14, That whenever an explosion happens to a boiler, whether 
such explosion is or is not attended with loss of life or injury to 
person or damage to property, it shall be the duty of the user to 
report the same to the coroner of the district ; and the coroner to 
Whom the accident is reported, or in failure of such report, on the 
fact coming to his knowledge, shall hold an in niry, and apply to 
the Board of Trade, and the Board of Trade shall thereupon direct 
one of their competent practical surveyors of boilers, or some 
other practical person, to asaiet the coroner in the investigation. 

**15, That the coroner shall report the result of each investiga- 
tion te the Secretary of State for the Home Department, and that 

| such reports be annually presented to Parliament. 
| “June 20th, 1871.” 
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THE te traffic pe of the South Austrian and Upper 
Italian lines from the Ist of January to the Ist of July amounted, 
on 2951 miles of railway, to £2,903,554 i £2,528,824 on 
2893 miles in the co mding period of 1870, showing an in- 
crease of £374,730, or 14°82 per cent. : 
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HANNAH’S 





WE illustrate above a compact and simple form of piston meter, 
the patented invention of Mr. S. Hannah, of Shildon Works, 
Darlington. It consists essentially of two cylinders, or rather 
aanular chambers, with pistons, which actuate each other’s slide 
valves. The larger of these chambers forms the body of the meter 
AA, Fig. 1; the smaller one, BB, Figs. 1 and 2, forms the valve 
chest, and is fixed within the other, the whole being made in 
halves, which are bolted together at the centre and edges. The 
side wings of the valve chest contain the small chamber, while its 
centre is occupied by the valves and ports. All the ports open up on 
one level face push with the main joint. The small piston valve E F 
is double-ended, and carries the main slide valve G. The seconda: 
slide valve K is provided with two bent arms passing throug 
openings in the valve face, which openings are covered water- 
tight by the valve.‘ These two arms (whose positions are shown 
by their nuts on the valve) are bent outward under the face, and 
are pushed alternately by the main piston at the ends of its stroke. 
The index has no peculiarities calling for description or remark, 
it being of the usual gas meter form, taking its motion from the 
main piston by means of a ratchet, &c, Water entering at T 
passes twice through the cylindrical perforated strainer U (which 
can be removed for cleaning at any time on taking off the top nut) 
to the valve chest, filling the space V between the two ends of 
the small piston. There is thus an equal and constant pressure 
on the inside of both ends of it, its motion being caused by the 
disturbance of equilibrium when one end of its chamber is con- 
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nected with the supply and the 
other with the exhaust. From 
this chamber the water is dis- 
tributed by the slide valves G 
and K through the ports I, J, and 
O, P, to the main and secondary 
chambers alternately, and is 
ultimately exhausted through 
the centre ports Q, R, which 
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of completing its stroke, pushes 
the secondary slide valve K 
into its reverse position. The 
secondary piston then makes a 
stroke, carrying with it the 
main slide valve G, and this 
reversing of the main slide 
causes the return motion of the 
main piston. The absence of 
piston-rods and glands is a distinctive and very favourable feature 
of Mr. Hannah’smeter. Every thingseemsto be very easily accessible, 
as the breaking of one joint exposes all the working parts at once ; 
in fact, we have seen a jin. meter opened, examined, closed, and 
tried in less than an hour, and we may mention that although 
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this meter had worked nearly two years, and had passed about 
500,000 gallons, the piston cup leathersand slide faces showed little 
or no wear. Fig. 3 showsa simple arrangement of lifting screw, by 
means of which the heavier meters can be opened for examination 
or repair by one man with ease. 
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In the annexed engraving we illustrate a form of india-rubber 
wheel adopted by Messrs, Aveling and Porter, of Rochester, and 
fitted by them to one of the excellent 6-horse power engines 
exhibited by the firm at Wolverhampton. The wheel is all of 
wrought iron, the india-rubber being interposed between the 
inner and outer tire ; the motion of the engine is softened on the 
road, and jarring and jolting avoided to a great extent. The 
engine, fitted with these wheels, recently drew two loaded wagons 
weighing in all 7 tons 12 ewt., up a short piece of hill, which had 
been carefully levelled, with the results given below ; the weight 
on the driving wheels may be taken as five tons. The engine drew 
with a length of chain, so that the engine and wagons were never 
on the same incline at once, The time spent in getting up is not 
stated. Taking the incline as averaging | in 10, we have a tractive 
resistance equal tu 17021b. for the wagons, and 11601b. for the 
engine, or 28621b. in all; the coefficient of adhesion, therefore, 








PATENT TRACTION ENGINE WHEELS. 


was, in this case, about ;3;, or 

a little over a fourth of the 

weight. 

Incline beyond Waterloo-road, 
starting opposite lamp-post at 
foot of road in Waterlood-road. 

Rise. Equal to 


ING INEXTINGUISH- 
ABLE SIGNAL LAMP. 


Tus lamp, intended mainly as 
a signal and danger light, is 
capable of a great number of 
useful applications, and its pecu- 
liar properties create for it a 
comparatively new field of use- 
fulness, Its power ofself-ignition, 
the impossibility of extinguish- 
= the light by water or any 
other means, its lack of all power | 
to communicate fire, the extreme 
brightness of its light, and the 
long continuance of its illumi- 
nating power, go to form acha- 


racter for usefulness of a wide, 
varied, and in many respects 
novel character. The lamp is 


formed of atin cylinder with a 

conical top, and some six 

inches of pipe attached below. This tin case is in every part 
filled with pieces of phosphide of calcium prepared in the follow- 
ing manner :—Lumps of chalk are placed in a crucible with a certain 
roportion of amorphous phosphorus, and heated to a white heat. 
The chalk, when incandescent, takes up the vapour of the phos- 
phorus, and forms a ae seg of calcium. This material is then 
ceonvel air-tight in the lamp, in which condition it will keep for 
years. To use the lamp it is only necessary to cut off the end of 
the top cone with a knife, and make a hole in the end of bottom 
tube. On placing the lamp in water, the fluid enters by the tube 
into the chamber containing the compound, which is decomposed, 
and evolves gas in great quantities. This gas escapes by 


0 192 .. « 1inl3 

25 208 .. w« lin 84 | 
50 3°20 lin 78 | 
7 3°41 lin 73 | 
100 2°57 lin 97 
125 - 219 lin 114 
150 1°94 link 
175 1°72 1 in 14% 
200 1°35 1 in 185 
225 1°35 1 in 185 
250 . 134 1 in 18°6 
275 1°39 1 in 18 
300 . 191 lin 1s 
340 “43 

= HOLMES’ SELF-LIGHT- 


| overboard from a Woolwich steamer and towed some distance at 
| its stern. It burst into a brilliant flame immediately it was 
| thrown overboard, and though the speed of the vessel dragged it 
constantly under water, it blazed apparently all the brighter on 
emerging, and its flames, when immersed, frequently burst up 

















from under water. When at last cut adrift it burned with a 
steady and brilliant light, and attracted so much notice that the 
Thames police boat rowed off to it, and the crew were apparently 
engaged in apprehending the offender, when it was lost sight of 
from the boat whence it was launched. 

The lamp is, without doubt, a very novel and extremely useful 
invention, and is a skilful application of scientific knowledge to 





the upper hole, and inflames upon contact with the air. 
For use at the surface of the water the lamp is placed in a wooden 
float and thrown overboard. An experimental trial of it was 
made on Friday week on the Thames, when the lamp was thrown 


humane and useful purposes that deserves high commendation. 





Tue North-Eastern Railway Company has commenced paying 
the wages of its locomotive employés weekly instead of fortnightly. 
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MARTIN’S CONDENSER—INTERNATIONAL EXHIBITION. 


CURTIS, PARR, AND MADELEY, ENGINEERS, PHCENIX WORKS, MANCHESTER. 





FiC.2. 


As matter interesting to wool spinners we have given a few de- 
tails of a patent condenser exhibited in the International Exhibi- 
tion, as it introduces important improvements. The first consists 
in the roller F being made of a series of loose pulleys of alter- 
nate diameter which work into the roller E; but this, although 
having corresponding grooves also of alternate diameters, is made 
in one solid 1. 

The fleece or carded wool taken off the doffer A, is divided by 
small endless straps running in the above grooves, which insures 
a gréat regularity in the ends, and the rings and spaces that have 
— used in other machines of the same class are here dispensed 
wi 

The increase in the number of ends obtained by this process 
must be a great recommendation to its adoption. We are informed 
that in this machine 120 ends can be taken off a carding engine 
454in. on the wire, although the number generally approved of for 
engines of that width is 100, or four bobbins of twenty-five good 
ends each, 

This increase in the number of ends appears to allow of any fine- 
ness of yarn being made without recourse to second spinning, and 
the ends produced, being more even, are better, require less draw- 
ing, and the production of the mule is considerably increased. 
Having spoken of the advantages claimed for this machine, we 
will now describe the engravings. Fig. 1 is a front elevation of 
the rollers E and F, and Fig. 2 is a sectional elevation of the con- 
denser. In this figure, Ais the doffer; B, comb; C, wool; D, 
roller for guiding fleece ; E and F, rollers for guiding the straps ; 
G, rollers for guiding and tightening the straps; H, rollers for 
driving the straps; I, discs for taking wool off the straps; J, small 
rollers for conducting wool from the dises to the rubbers ; K, rub- 
bers ; L, surfsce drums ; M, bobbins ; and N and O, straps. 

The endless straps, N and O, are fill the recesses, 
so that when working, two level surfaces are presented 
to receive the sheet of wool taken off the doffer, which passes 
between the rollers E and F, and is divided by the straps crossing 
each other at the point of contact, as ahown in Fig. 2; thus as the 
straps, N leave the roller G they enter the recesses of the roller 
F, and when they arrive at the point of contact, leave that roller, 
and pass on to the surface of the roller E, and in doing this take 
hold of one half of the wool, and carry it forward to the lower 
pair of rubbers. A’similar operation is performed by the series of 
straps O with the other half of the wool. 
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CAMPBELL’S RANGE INDICATOR OR GUN COM- 
PANION. 


THIS is an instrument designed by Captain J. R. Campbell, of 
the Hants Artillery Militia, for obtaining the range of an 
enemy’s vessel or other object at sea from a coast battery. 
Suppose F F’ (Fig. 1) to be the front of a fort or battery over- 
looking the sea, GX the watgy-level, X the position of an enemy’s 
ship, F O a horizontal and a vertical line through F, where 
F is the highest convenient point of observation; then, i 
the angle OF X (which is = le FXG) 6, FG (the known 
height of F above sea-level) h, and F X (which is the distance we 
want to measure) R, we have the equation, R = h cosecant§, 
from which, for any fixed value of h, tables can be 
giving the values of R for all the different ones of 6. The object 








of the present instrument is to measure §—recording the result, 
however, not in degrees and minutes, but in 0! @ cor- 
responding to any value @ may have. This is done e cir- 
cular motion of a furnished with cross-wires and mounted 


theodolite fashion. position of the telescope will indicate a 
in range (or value of R), and this is read off, not on the arc 
the axis describes from its zero or horizontal position, as this arc 
is always too small to admit of graduation such as we require, but 
on a high multiple of that arc obtained by the motion of acircular 
the shaft of which carries an endless screw (or it may be a 
pinion) in gear with a toothed arc attached to the telescope. 
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A movement of the telescope through, say, 3 deg.—and for most | * The polar equation to this curve—d being the 
of our coast fortifications this is more than sufficient—produces | vector, and 6’ the angle < d y moved through by t 


one exact revolution of the disc. 
Fig. 2 is a side elevation, and Fig, 3a plan of the arrangement 


| is pivoted on another plate C, forming a portion of the triangular 

| base or . The base has three levelling screws 8S 8S, which 
support the instrument, when required for observation, on a flat 
| stone at the point F (Fig. 1), and it is brought into adjustment 
by means of the spirit level L mounted on the plate B. T is the 
telescope turning in plummer-blocks ¢ of the f , and having 
the same motions as that of a theodolite. Attached to its side is 
a short toothed arc r (whose centre is at ¢), in gear with the end- 
less screw W supported in the framing. The shaft of W has 
keyed on to it a Light disc of tin or wood, D, 2ft. in diameter, 
and the radius and pitch of the toothed arc and screw are such 
that it makes one exact revolution for 3 deg. of dip described 
by the telescope. 

The method of mounting the screw shaft is shown more plainly 
in Fig. 4., which is an enlarged end view of this part of the instru- 
ment taken in line with the front of the telescope. p is a plum- 
mer-block through which the shaft passes ; g a step on which its 
lower end rests ; b a boss on the shaft to keep it in its place, and 
c ascrew to tighten it up. Both plummer-block and step are 
fixed to a plate P, and this is attached by clamp screws (admit- 
ting of a small amount of primary adjustment) to the branch E of 
the framework. The plate r, constituting the toothed are, is simi- 
larly clamped to a plate f, which is fixed to the side of the telescope. 
The scale K is simply a strip of cardboard or light wood covered 
with drawing paper resting on the surface of this , With its edge, 
k k, forming a radius to it, and being held in position by two 
plates, M. mounted on a branch N of the framing, between whieh 
the end of it is and clamped by two milled-headed screws. 
The surface of the disc has a curve described on it in the 
following manner:—A large number of radii are drawn, and 
on each, measured from d, the centre, is marked off (to a 
convenient scale) the range the instrument, when placed at 
a height h, ought to indicate were that radius coincident with 
the edge kk. A number of poimts, 1, 2, 3, &c., will thus be ob- 
tained lying in a spiral curve. This curve is carefully traced by 
a black or red line on the white surface of the disc, the radii, all 
except that marked d z, which corresponds to the zero (as well as 
to the extreme limit) of the angle of dip, not appearing.* 2 
disc is properly fixed on the screw shaft, when, the axis of the 
telescope being horizontal, the radius d z coincides with & k; and 
in order to test this there is a spirit-level / suspended from the 
lower portion of the telescope. There are stops projecting from 
the framing (not shown in the figures) for limiting the motion of 
the telescope, so that the toothed arc and screw may never be 
out of gear. 

Supposing, now, the divisions on the fixed scale k to ocor- 
respond with those of the scale used in describing the curve, 
it is easy to see that as the disc revolves during the change 
of position of a ship on whose water-line the cross wires 
of the telescope are kept constantly directed, the range (or 
a near approximation to it) observed from the height 4, will 
always be given on the scale at y where its edge is intersected by 
the curve. The same instrument and disc will, however, serve for 
any height of fort above water, at least, between very considerable 
limits, by merely changing the scale &. For since the unit of 
division employed in obtaining the curve has a purely arbitrary 
value, it may signify a yard or any multiple of a yard to suit the 
scale k, the measurements on which are expressed in yards, Thus, 
suppose the curve and scale both constructed for a height above 
mean-tide of twenty yards (as in the instrument represented in 
Fig. 3), and we wish to apply the instrument to a height of 

| twenty-seven yards, all that is necessary is to substitute for 
the scale k another having a unit of division 39 times that of the 
former. Every fort ought to have three or five scales referring to 
different heights of tide, as an error of a yard or two ink produces 
| a very considerable one in determining a long range, or even a 
| short range when measured from a position but little above the 
sea-level. A scale can be manufactured by any artillery officer in 
aboutan hour. A more elaborate one may have in addition to the 
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» f iple would be the same were 
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A erected on the circular plate B, which rests and 
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Instead of there being a curve on the face of the disc, this may 
be divided by radii into angular segments corresponding to every 
s0 many utes (one minute for the longer ranges, and two 
minutes fer the short) of the arc described by the telescope from 
0 to 3 deg. On each us is written the range for several 
heights of tide, which the instrument is to indicate when that radius 
is in Hoe with astud or pointer mounted on an arm of the framing. 
Fig. 5 (drawn to a scale) represents the leading features 
of such an arrangement. V is the pointer (in the position of the 
plates M in the former figures), and z in the zero radius. Only 
one other is shown, Tho ranges for different heights of tide are 
inscribed in zones. Of course an instrument on this plan must 
have a diso specially constructed for the particular position to 
which it is ap 

In using the range indicator {t is best te employ two men, 
N.O. Officers, although one will do. The duty of the first is to 
keep the intersection of the cross wires on the lowest visible point 
of the object under wire, elevating or depressing the telescope by 
turning the disc with his right hand; he also reports on the 
effect of shots. That of the second is to read the range off the 
disc and to call it out to the officer of the battery as often as it 
appears to change. 

The merits clalmed for this invention, which las been sub- 
mitted to the jwar authorities for approval, are three; the first, 
however, only applying to igstruments with a curve on the disc :— 
(1) The game instrument {s applicable to nearly all heights along 
the Eng’ coasts simply by using different fixed scales. (2) The 
working of it requires no technical education ; any intelligent 
gunner may be taught it in an hour. (3) The range is constantly 

wn, no matter how frequently or how rapidly it may alter. 

fact, there is no time lost in taking independent observations, 
which, in the case of a moving ship, are often valueless before 
they can be applied. 





ON THE PHYSICAL CONSTITUTION OF 
SUN.* 
By Professor W. A. NorTON. 

Amone the recent theories of the physical constitution of the 
sun, based on the later discoveries, astronomical and spectroscopic, 
that propeunded a few years since by M. Fayet has been most 
favourably received. It is an essential feature of this theory that 
the sun’s mass eonsists wholly or in a great degree of gases or 
vapours ; and that a process of interchange of solar matter between 
the interlor and the photosphere is in incessant operation, in as- 
cen and descending currents, by which the solar radiation is 
maintained. Ina paper by J. Homer Lane, on ‘‘The Theoretical 
Temperature of the Sun, &c.;” published in this journal, July, 
1869, it is elaborately argued, and appears to be successfully main- 
tained, that the great oe of circulation Lae nan by this 
theory cannot subsist consistently with the rece laws of gase- 
ous circulation. Quite recently another ry of the sun’s physical 
constitution has been propounded by Professor F. Zéllner, of Leip- 
<3 mainly on tho well established fact that the solar pro- 
va ces, CO) 
at all times with the ald of a spectroscope, are most of them due 
to violent eruptions of masses of incandescent hydrogen.t He re- 
marks that ‘it is impossible, without passing beyond the well 
known analogies necessary for the explanation of oosmical pheno- 
mena, to assign any other cause to these eruptions than the differ- 
ence of pressure of the gases emanating from the interior and from 
the surface of the sun. To make such a difference of pressure pos- 
sible it is necessary to admit the existence of a separating stratum 
between the nner and outer strata of hydrogen—the latter of 
which, as fs well-known, forms an important portion of the solar 
atmosphere. In reference to the physical constitution of this 
stratum, we must ermore assume that it cannot be 
gaseous, and must therefore be either solid or liquid.” He re- 
marks further, that with regard to the inner masses of hydro- 

en bounded by that stratum, two suppositions are possible, viz. : 

) The whole interlor of the sun is filled with incandescent 
hydrogen gas, which would make the sun an immense bubble of 
hydrogen surrounded by a liquid glowing envelope. (2) The 
masses of hydrogen, bursting out into protuberances, are local 


THE 


collections in bubble-like caverns, which form in the superficial 
layers of a liquid glowing mass, and burst throygh when*the 
pressure of the confined gas increases.” Prof. Zéllner adopts 


the latter supposition as the more probable of the two. 

This theory may furnish an adequate supposable cause for the 
observed eruption of incandescent masses ef hydrogen, hut its 
fundamental hypothes!s have no secure ground to restupon. The 
notion that the sun’s photosphere is in the liquid state is irrecon- 
eileable with the astonishing rapidity with which changes often 
occur on the sun’s surface, and also with the fact that the vast 
elevated masses, seen as the faoulcz, occasionally retain the same 
position for several days; and though suggested long since, has 


not, to my knowledge, been adopted by any astronomical 
obgerver. ° thesis of the possible origin of the sun’s 
spots, upon this idea, has been framed that affords a satisfactory 


explanation of even thelr more conspicuous features and phe- 
nomena, To this remark the theory advanced by Prof. Zéllner, 
vie., that “the nucleus of the solar spots is a scoriaceotis pro- 
duot of local cooling on a liquid surface, and the penumbre 
clouds of condensation, which surround at a certain height the 
coasts of these of s offers no exception.” It is not 
new, and has been already everthrown’ by the investigations of M. 
Faye.§ The other fundamental hypothesis of Professor Zillner’s 
theory of the physical constitution of the sun, viz., that the 
masses, which burst out into protuberances, are local collections 
in bubble-like caverns, which form in the superficial layers of a 
liquid glowing mass, does not derlve any support from analogical 
facts. It must be regarded as a pure hypothesis, unsustained by 
any isfherent probability, or by any known fact, other than that 
which it is framed to explain. Besides, an hypothesis] which 
brings the hydrogen in eruptive or streaming masses to the sun’s 
surface does not suffice. Another arbitrary hypothesis is required 
to dispose of tie hydrogen which has thus been accumulating 
above the sun’s photosphere for an indefinite period of time. 
Such being the state of the case with regard to the recent 
attempts to discover the secret of the sun’s physical constitution, 
in the light of the late remarkable discoveries, we seem to be in 
thds dilemma : whatever conception is formed of the condition of 
the eun’s photosphere—whether liquid or gaseous—it appears to 
he contradicted by recelved principles, or controverted _ esta- 
blished facts. We are thus naturally led to suspect that either 
sowe pbysical cause has been hitherto left out of account, which 


plays an important in solar phenomena, or else the conception 
adopted of the mechanical condition of the solar vapours is radi- 
cally at fault. It appears to me that good and sufficient reasons 


be urged that will justify both these grounds of suspicion, 
and that a new pots of view may be gained from which we may 
—_ a deeper insight into the physical processes in operation on 
the sun. 

It is a little remarkable that it should have been hitherto 
assumed that the facts and laws of terrestrial physics can alone 
furnish a true philosophical ground for a theory of solar physics, 
and that no serions attempt should have been made to obtain 


additional light from known processes in operation on a cosmical | 


scale in the regions 
which in their peri 


ap) quite near the sur, and which are in general con- 
ly ect to influences of a powerful nature exerted by 


of » . There is acless of bodies, some of 


ously visible in total eclipses, and observable‘ 
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excursions through the fields of space, | 


. 
THE ENGINEER. 
face. It is assuredly too late to urge that the transformations 
which they undergo under the sun’s influence are wholly involved 
in mystery ; for it has certainly been satisfactorily established 
that a portion of the cometary matter becomes subject to a solar 
repulsion, and is urged away 4 

and to great distances from the sun, and that this repulsion 
augments in intensity as the comet approaches the sun.* Now. 
if such an energetic foree of repulsion emanates from the sun, and 
operates on cometic matter at all distances, both small and great, 
according to the law of inverse squares, there is assuredly a high 
probability that it may play an important on that vast 
arena where solar forces are obviously engaged in fierce contention. 
It may be conjectured that the solar vapours are entirely different 
substances from, and wholly unlike, in their physical state, the 
cometary vapours that appear to be so exceedingly subtle. But it 
ts certainly more philosophical to suppose that the same substances, 
or substances essed of the same general properties, are present 
in all cosmical bodies and the earth. Besides, we are not without 
direct evidence on this point. Hi by examining the spec- 
trum furnished by the light emi from the Comet II., 1868, 
detected the presence of the vapour of carbon in the brighter por- 
tions of the comet. ‘* He has been able to discriminate between 
the light of the nucleus of a comet and that of its tail. The 
nucleus is self-luminous, and its substance is in the form of ignited 
gas. The coma shines by reflected light as clouds do.” 

If, as is now conceded by astronomers, the tail of a comet is 
made up of matter detached from the general mass of the comet, 
by reason of a repulsive action exerted by the sun, it must also 
be admitted that the matter pe is not all urged away by 
the same intensity of force and with the same velocity ; for we 
find that it is much more widely dispersed in the plane of the 
cometary orbit than is consistent with this supposition. For 
example, I have shown, in my theoretical discussion of Donati’s 
comet,+ that if we conceive particles of matter to have been 
expelled from this comet, with a certain small lateral veldtity, 
and urged away during a certain interval of time by a solar 
repulsion bearing to the force of gravitation the ratio of 
1213.40 1, they would, at the end of the interval, have been 
found distributed over a narrow band coincident, at its forward 
line, with the curved preceding side of the tail of the comet; and 
that the other portions of the tail must have been composed of 
matter subject to various degrees of solar repulsion less than 
this. In fact the definite conclusion was in this way reached that 
the preceding half of the tail consisted of matter repelled from 
the sun with a force varying between the limits 1°215 and 0, and 
that the following half was for the most part composed of matter 
detached from the comet simply by reason of a weakened gravita- 
tion toward the sun—the intensity of the force of gravitation 
along the following side of the tail being 0°455. There would 
seem then to be no alternative but to admit that the tail of 
Donati’s comet was composed of different substances (or else of 
She substance in different physleal states) subject to a repulsive 
action from the sun of various degrees of intensity; and either 
prevailing over the sun’s attraction of gravitation, or partially 
counteracting it, and so giving rise to an effective repulsion for 
certain of these substances, and to a diminished gravitation for 
others. The simplest theoretical explanation that can be given of 
this state of things is to suppose that the solar repulsion consists 
of a series of impulses propagated in waves through the ether of 
space, and taking effect upon atoms of different sizes with varying 
intensity. It is obvious that if this be true the smaller the atom 
the more effective should be the repulsion as compared with the 

vitating force soliciting the atom; since the ratio of the two 
orces should be proportional to the surface divided by the volume 
of the atom—assuming that the mass is proportional to the 
volume, or that all atoms have the same density. We are thus 
incidentally led to infer that the larger comets consist of a variety 
of substances, like the earth. 

The question now arises what can be the origin of the force of 
solar repulsion, There is another side of the diversified picture 
presented by cometary transformations under the sun’s influence 
which gives some intimations on this point. Not only is a certain 
portion of the cometary matter repelled by the sun, but it is also 
repelled by the nucleus of the comet. We see in large comets a 
series of envelopes rise at intervals from the nucleus on the side 
turned toward the sun, and recede at a nearly uniform rate until 
they become dissipated by the sun’s repulsion. . Luminous jets 
also stream out at times from the same side of the nucleus. These 
phenomena, it can hardly be doubted, are in some way the effect 
of the guin’s heat. The simplest and most probable conclusion is 
that tlie ejecting force which is brought into play by the sun’s 
heat is the direct repulsive energy of the heat received by the 
comet. We are thus led to infer that the repulsive action exerted 
by the sun upon matter in the state of the cometary vapours 
probably consists, either wholly or partially, in repulsive im- 
pulses propagated in the heat waves proceeding from the sun. 

Let us now see whether | confirmation of these inferences, 
and any additional light in the direction of our present inquiry, 
can be obtained on the substantial ground of terrestrial physics. 
The definite question presented for consideration is whether the 
results of observation or experiment afford any indication of a 
direct repulsive action exerted by radiant heat on the atom of 
bodies. It is universally admitted that radiant heat, when im- 
bibed by a body, acts as a repulsive or separating agency among 
its molecules, It is also conceived that the conduction of heat is 
by radiation from atom to atom. The most natural inference 
from these facts is that the waves of radiant heat, which pass 
from atom to atom, directly An the atoms away from each other 
by repulsive a sg Instead, however, of adopting this simple 
idea, physicists have generally been inclined to refer the expan- 
sion of bodies from heat to some mode of motion of the atoms 
originated by the heat received, though no detailed satisfactory 
explanation has yet been given of the manner in which such 
motions would directly originate an expansion. Strangely 
enough this notion is even entertained by physicists who regard 
heat as the only cause of the repulsion subsisting among the 
molecules of ies. It should here be noted that if the expan- 
sion of all bodies of matter from heat is to be ascribed to a direct 
impulsive or repulsive action of heat waves proceeding from one 
atom and falling upon the surrounding atoms, then this force 
takes effect at the greatest distances by which the atoms are 
separated in the rarest gas under the feeblest ; and we 
would thus be led to expect that heated bodies in contact with 
each other might manifest signs of repulsion. 

In point of fact, many evidences of a heat repulsion subsisting 
between particles of different bodies, in contact or in close proxi- 
mity, have been adduced by different experimentalists and 
writers on physics, some of which may be briefly mentioned. 

(1) ** When silica in an extreme state of division is highly 
heated, the slightest motion then causes the particles of the 
powder to slide over each other, and the surface of the powder is 
thrown into undulations almost like those of a liquid.” 

(2) A rise of temperature is attended with a decrease of capil- 
lary attraction. the frictional resistance to the flow of water 
in pipes is di by heat. 

6) “The spheroidal state of liquids is a complicated result of 
four distinct causes. The most influential is the repulsive force 
which heat exerts between objects which are closely approximated 
to each other.”t 

(4) The vibrations of heated metals, as shown in “ Trevilyan’s 
instrument,” or “rocker,” resting on a block of. metal, are pro- 
bably due to the direct repulsive force of heat, as maintained by 
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Professor Forbes, of Edinburgh, in opposition to Faraday, who 
conceived that they were attributable to the sudden expansion by 
heat of the body on which the rocker rests. Faraday’s - —e 

wbo 
endeavours to overthrow Professor Forbes’ theory. His experi- 


| ments serve to disclose the fallacy of certain features of the theory, 


but do not dislodge the fundamental idea that the phenome)a 
are due to a force of heat repulsion. This ht be made ap- 
parent if we had space for a statement of the general principles 
on which the explanation rests, and for a de’ discussion of the 
results of the experiments. 

Let us now consider if any sufficlent evidence exists of a 
general force of molecular repulsion in operation at all tempera- 
tures—beyond the sphere of sensible adhesion or cohesion. We need, 
tn fact, to look no farther for this than to the simple fact that in 
the o contact of bodies the interval of distance between 
them, minute as it is, much exceeds the range of the attraction of 
cohesion or adhesion; for in such contact the weight of the upper 
body is counteracted hy a repulsion between the molecules about 
the point of contact. r. Robi has shown in his ‘‘System of 
Mechanical Philosophy” that ifjtwo glasses, one slightly convex, the 
other flat, are placed on each other and pressed by a force of 1000 
pounds to the square inch, they are still at the distance from each 
other of the thickness of the top of a soap bubble just before it 
bursts, or at least 77,5 th of an inch. In effecting this contact 
there was no evidence of any attraction existing at distances 
greater than that at which the contact occurred. A similar re- 
mark may be made with regard to all cases of the apparent con- 
tact of homogeneous substances under a moderate pressure. It is 
only by increasing the pressure more or less that the contiguons 
particles can be brought within the range of their reciprocal at- 
traction of cohesion. When the particles are readily displaced 
among themselves under the direct action of a pressure or blow, 
as in the case of soft or malleable substances, a permanent union 
may be effected without difficulty between the surfaces; that is, 
the outer repulsion of some of the particles may be overcome, 
their aeons of cohesion brought into play at the reduced dis- 
tance, and an equilibrium established at the neutral point between 
this attraction and the inner repulsion. This occurs in the weld- 
ing of iron. 

Other evidences of an effective repulsion in operation between 
the molecules of bodies in contact, or in close proximity, are cited 
in treatises on physics; although it is not always distinctly recog- 
nised that the sphere of its action lies entirely without that of the 
effective molecular attraction. Now what is the range of this 
effective repulsion between bodies? It obviously extends only to 
a small distance. Cavendish’s well-known experiment has es- 
tablished that when bodies are separated by consi ble distances 
they tend towards each other by the attraction of gravitation. 
But are we therefore to conclude that the repulsive action, so 
energetic at the near approach of the molecules, has vanishe:l 
altogether when they are a considerable distance apart? Is it not 
more probable that this force is confined to the surface molecules, 
and disappears at moderate distances, in comparison with the at- 
traction of gravitation which is the result of the action of the en- 
tire masses on each other, use it decreases according to the 
inverse squares of the distance between the surfaces instead of the 
distances between the centres. I have elsewhere shown* that the 
force of gravitation cannot be the attraction of cohesion operating 
at considerable or great distances. It is a force sui generis, en- 
tirely distinct from the forces of ‘molecular attraction and repul- 
sion in operation at minute distances, and determining the con- 
stitution of bodies and their mechanical oe: and operates 
in conjunction with, but independently of, these molecular 
orces. + 

In view of the concurrent testimony that we have now seen is 
afforded by the two departments of cometary and terrestrial 
physics, it will be admitted that in attempting to gain a new in- 
sight into the physical constitution of the sun, and the processes 
of change in operation on its surface, we are at least entitled to 
assume the following as probable hypotheses. 

(1) That the sun exercises a repulsive action upon the role- 
cules of every gas or vapour that subsists at its surface, or is at 
any time in any part of the region of space exterior to the 
surface ; that this force is the sum of all the heat impulses pro- 
pagated in ethereal waves from all the gaseous molecules posited 
above the solid or liquid body of the sun, and from the surface 
molecules of this central mass, except in so far as these impulses 
may be intercepted in their passage ; and that it is opposed to the 
force of gravitation, which is due to a virtual attraction of the 
sun’s entire mass, so that the effective force soliciting any gaseous 
molecule is the difference between these two forces, attractive and 
repulsive, by which it is urged. 

(2) That the force of solar repulsion, since it consists of im- 
~~ propagated in ethereal waves, is comparatively more effective 

proportion as the atomic weight of the solar vapour is less ;_ it 
being assumed that the quantity of matter in any atom is pro- 
portional to its volume. 

(3) That in a hypothetical condition of equilibrium of the 
sun’s atmosphere the elastic force of each of its vaporous con- 
stituents, at any depth, will consist in the intensity of the effec- 
tive heat impulses tending to urge its molecules outward; which 
will be counteracted —— weight of the superincumbent portion 
of the atmosphere. ow, let us assume for the moment that at 
some anterior epoch in the sun’s history all the present vaporous 
constituents of the sun’s atmosphere were diffused throughout a 
space exterior to the central body of the sun, and limited by the 
spherical surface (A) at which the molecules of the vapour of 
greatest atomic weight are in equilibrium, under the action of 
their own weight and of the heat-repulsion urging them upward. 
This hypothetical state of things could not continue, since the atoms 
of each of the other solar vapours would be urged upwards by an 
effective force. If we conceive a small quantity of each of them 
to escape from all points of this surface, the rising vapours will 
ascend to greater heights in proportion as their atomic weights 
are less, and finally, when the equilibrium is attained, form a 
series of spherical envelopes, wholly detached from each other, 
and arranged in the order of atomic weights ; fbeginning with 
the heavier metallic vapours and terminating with the lighter 
(potassium, sodium, &c.), and the permanent gases, with hydro- 
gen outermost. If other small portions of each of the vapours 
were to rise to the surface, A, they would serve to augment the 
thinkness of the envelopes already formed ; and tho same would 
be true for each successive discharge. The final result would be the 
same if the discharge were continuous during a certain interval of 
time, as would naturally happen. After a certain amount of the 
solar vapours have eacaped, contiguous envelopes might inter- 
penetrate each other more or less. What it is especially impor- 
tant to observe is, that throughout the whole depth intereepted 
between each lope, and the outer limiting surface, A, of the 
vapour of greatest atomic weight, every atom of the substance of 
which the envelope is ype that may chance to be present is 
urged upward by a force of repulsion. If, as we must suppose, 
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the rise of the solar vapours from the surface, A, continues for 
an indefinite time, the in tration of contiguous envelopes 
would increase, and even ly a condition of equilibrium would 
be attained if the sun’s temperature remained same. But if 
¢his temperature were to increase, as it must down to a certain 
epoch in the process of consolidation, the process above indicated 
would be continually renewed. I¢ is still more important to 
observe, that if there were any cause in operation wi' 

continually at short intervals a portion of one or more of these 


i 
E 


aa - 
ion would be the greatest for hydrogen, the outermost gas 
(anless these fo come solar vapour of less atomic weight than 
cause 

tending produce such results must come into operation at 
some of the sun’s process of consolidation. As conceived 
cooling going on at the outer surface must eventually 


surface are traceable, more or less directly, to the action of some 
form of eruptive force. The present in’ to have 
led to the very of the true nature and origin of this force, 
and at the same time to have revealed the process by which the 
sun’s radiation is maintained. The primary source of the solar 
heat being, doubtless, as now generally believed, the process of 
condensation maintained Ge force of gravitation. 

It is worthy of remark, in conclusion, that as comets directed 


our attention, at the outset, toward the sun, so the sun, in its 
turn, leads us back again to our point ; since we see that 
if we transfer to cometary structure we have 
recognised in the sun’s upper viz. existence of a 

to the energetic 


involved seems to be in a great degree dispelled. No one doubts 
that comets are chiefly com of very light vapours, though 
some of the larger ones mayhaveasolid nucleus. If, as intimated, 
certain observed cometary phenomena indicate that these va 


pours, 
like the solar va) yyy yp at least, 
in envelopes. are liable to be great or even 


wholly expelled by the in amount received from 
the sun, we have in the probab! — structure of comets 
ther indication that were 





recipitates ”) we y the products of the combus- 
tay sma ML and determining its outer 
limit, in the act of continual upward flow from 
the depths of the am oxygen, 
and the lighter a + the necessary 
intermixture of oxygen with the other must occur 
below the natural limit of the h envelope ; 


we 
know that as a matter of fact the chromosphere, composed 
chiefly of hydrogen, extends above the photosphere. 
tele the products — the surface ~ Ba. ng’ —_ = ey we 
efinitely into the vaporous ut undergoing de- 
composition, no farther visible effects would ensue. We could 
only follow with the mind’s eye the ual growth of the central 
nucleus of the sun, and recognise t we probably have before 
us a picture of the process by which the materials of the earth’s 
crust were fashioned and lated in the earlier ages of its 
history. But the probability is that the descending masses would 
eventually arrive at a depth where the higher temperature would 
effect a dissociation of the combined elements—as Faye supposes— 
This must inevitably happen unless the tendency of the heat, that 
augments with the depth, is counteracted by the opposing ten- 
dency of the increasing gaseous pressure. By reason of these 
opposing tendencies it may well happen that there may be a cer- 
tain region of dissociation of limited depth, above and below 
which decomposition would not occur. But it is to be observed 
that it does not follow that all of the ucts of surface combus- 
tion as they pass through such a would be decomposed ; 
since the reduction of temperature attending every instance of de- 
composition tends to —— decomposition of other surrounding 
masses in the act of descending. 

This sudden dissociation of large masses of combined elements, 
—- occurring at certain depths within the photosphere, it 
will be seen may eventually playa nme at the surface. 
Unless the region of dissociation sh: lie that of repul- 
sion for the elements separated, these elements after separation 
will be urged upward by the effective force of repulsion, ascend 
rapidly, and emerge with a high velocity above their respective 
envelopes. The ascensional velocities attained will be eon 
large masses are suddenly decomposed. The masses of hydrogen 
set free should attain to the test velocity, and rise to the 
— height. They should Bom in eruptive masses, above the 

ydrogen envelope, or, in other words, the chromosphere. Ac- 
cording to , in the solar protuberances the ascending 
h has in some cases a velocity as high as 120 miles per 

and rises to a height of more than 40,000 miles, 

A vertical jet of hydrogen, having a pr velocity of 120 
miles per second, should attain an altitude of 43,000 miles, if the 
solar gravity wereconstant for thataltitude. Some prominenceshave 





originally 
from the sun’s photosphere, in addition to that furnished by 
certain features of the cometary motions.+ 





THE HOUSE OF COMMONS’ COMMITTEE ON 
PATENT LAW. 
NO. VIII. 

On Thursday, last week, at a meeting of the House of Commons’ 
Committee on Patent Law, Mr. Samuelson, M.P., presided. 

Mr. Lucius Eugene Chittenden, a barrister from the United 
States, formerly in office under President Lincoln, said that as a 
councillor at law he had had considerable experience in patent 
cases, and with the legislation of Congress in relation to the same 
subject, as he had been frequently examined before committees on 
the subject of improvements in the present law. In the United 
States, before a patent is granted the specification is examined, 
and the patent is refused if the invention isnot new. In America 
they entirely done away with the system of extension of 
letters patent, and had lengthened the term of the original grant ; 
the term is now‘ seventeen years, whereas formerly it was four- 
teen years. In England it is difficult to disclaim claims made in 
letters patent, but in America the inventor can disclaim what he 
pleases as a matter of right. In the United States all the specifi- 
cations are examined to see that the inventions are really new 
and useful. When this examination system was first started it 
was defective, because the Patent-office had not the means of 
making the examination so thorough as$it should be. The chief 
object of the examination was to determine that the applicant was 
the first inventor, and that his invention had not previously been 
published anywhere, The United States Patent-office is 
now supplied with the publications of Great Britain and 
other countries, pee ane has given sufficient force to the 
office to make the ex: thorough, so that at the present 
time the working of the system is most excellent. Nearly all 
patents are refused which ought to be refused, thus a vast mass of 
frivolous things is kept outof the way, and the owners of such 
trivial inventions are prevented from making money out of the 
public. The examiner must be convinced that the invention is not 
only new, but useful; and he had often known patents for inven- 
tions which were new to be refused because they were not useful, 
in accordance with the statute. If a doubt e whether the 
inventions were of a useful character, 
in favour of the applicant. There is an 
of the examiner to the Commissioner of 
board of Examiners-in-Chief, and if the Commissioner thinks that 
the case ought to be looked into he refers it to the Examiners-in- 
Chief. Formerly, in such cases, there was an appeal to the Circuit 
Court, but the mt system works better. Patent eases are 
litigated in the eral Courts, which are national and not local 
tribunals, and it is almost at the election of the plaintiff whether 
the case shall be tried by a jury or not; in ipractice, juries are 
usually dispensed with. The judge has no assistance from skilled 





oxtenled to a height of 100,000 miles above the sun’s photosphere. 
Professor Respighi has even noticed instances of an elevation of 
160,000 miles, Such enormous heights imply either a greater 
initial velocity than 120 miles per second, or that the full energy 
of the solar attraction does not take effect on the eruptive masses 
of hydrogen in the region above the photosphere. From our 
theoretical point of view we perceive that the latter supposition 
should be true, since the solar repulsion should be in operation 
above the hydrogen envelope, or the chromosphere, diminishing 
the gravitating tendency. 

vapours set free in the region of dissociation 
should rise to heights varying with their atomic weights. Some 
ly the Lee ones, sodium, magnesium, cal- 


roge d chromium, in the solar 
protuberances. Lockyer states that he has invariably found that 
in solar storms the mospheric layers are thrown up in the 
order of vapourdensity. He regards the ere as built 
up of the follo layers, which are in the order of vapour den- 
sity in the case of known elements: a new element giving the 
green coronal line in the spectroscope, hydrogen, another new 
element, magnesium, sodium, bari iron. He remarks that 
** all the heavier vapours are at or w the level of the photo- 
sphere itself.”* 

The coronal line was traced in the late eclipse by Profs. 
Y¥ and Winlock as far as 16 or 525,000 from the 
theoretical stand- we natu- 


ydrog 
several times lighter than hydrogen might be sub to a solar 
repulsion that would predominate over the a’ of gravita- 
tion at all distances, and urge the subtle va) indefini' away 
from the sun. Since the same line is seen the light of terres- 
trial auroras, we must conclude that the same substance is present 
in our upper atmosphere, either in a permanent upper layer, or 
derived: from the sun, as I have elsewhere maintained. We must 
infer also that it is magnetic, which apparently cannot be the case 
unless it takes on the condition of compound molecules. Such 
compound molecules might become di in the upper atmo- 


of the earth, orin the photosphere of the sun, by electric | 
to 

| usually in such cases the assistance 

under 


arges or sudden evolutions of heat; and then the separate 


atoms repelled f the streamers of the corona and aurora, 
i either by light, or in the case of the coronain 

also by reflected 
origin of the sun’s spots, other questions of 








| the expenses of a patent for seventeen yo 4 1 
t to 


s. Scientific experts are frequently called in, purely as 
witnesses, and in his opinion of experts he differed from many of 
his brethren, for he thought that the first of the litigants who 
went to the expert usually obtained opinions in his own favour; 
still, the same opinion about experts was held by many legal gen- 
tlemen in the United States. Some of the large companies formed 
in the United States to work patents have lawyers, experts, and 
so on, permanently engaged on the staff. There are five or six 
large and powerful companies employed in working the patents for 
the sewing machine alone, and one of these companies derives an 
income of £250,000 a year from its licenses. In a good sewing 
machine to-day there are oy fifty patented inventions in- 
cluded, and the union of all of them works well. There is no law 
to compel patentees to grant licenses, yet there is a power which 
compels patentees to grant them, just the same as if it were law. 
If there were no such practice it would be disadvantageous to the 
public, The reason why patentees yield in this matter is that in 
the case of litigation for infringement’ the plaintiff is considered 
not to come into court with clean hands, if it can be shown that 
he has refused to grant licenses after being offered a fair price. In 
the United States more than 20,000 patents are applied for per 
annum, out of which only about 13,000 are granted. He thought 
that the patent system of the United States, with all its defects, 
was a blessing to the country, and he knew that @it had 
brought forth many useful inventions which would never 
have been known without the action of the stimulus 
it had supplied. He thought it might be better for 
the nation were there some plan whereby the number 
of patents granted could be reduced by one-half, and he would 
weed out the trivial patents by increasing the f 

ber of trivial patents are — in the United States, in conse- 
quence of the claimants having shown that they were to some 
extent useful. Some patentees, instead of making the article they 
invent, begin to speculate, and hunt out people who infninge the 
patent ng money in this way. He saw no other way of get- 
ting rid of trivial patents than that of raising the Pa’ 


patent is of value; at 
aminer. In the Uni 


if that fee were to £100 it would 


There are inventors in America w 
have taken out as as two h 
gested the remedy of of 
ever steps were taken to effect it, the number of 
ought to be reduced. At the present time, supposing 
sibility af determining the point reste with the’ cxsanin 
rs) i ie point rests wi e ers. 
aminers in the United States Patent-office, and they are a 
fixed salary of about occasionally heard 
infl but he 
; are 
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£400 3 he had 

charges made that were subject to by 

penne dem be subj any 
Sepeattontaie cee ates 
jected to examination seal b bandits aon etteieed 
required by law ; if the is found to possess good technical 





the 
Patent-office, where he rises ually to assistant examiner, and 
en a specification 
assistant gets up a case respecting it for the examiner, who then 
thoroughly re-examines the matter. He thought that in the 
Patent-office there were about thirty Examiners-in-Chief. Practi- 
cally, thelr office is a permanent one. The Government gives ni 
guarantee that the invention is new, and the plaintiff in an action 
may oa the invention is not —. When = 
been a Circuit Court there is no appeal except as to ques- 
tions of law—not as to matters of fact; so there can scarcely be 
said to be any appeal at all. These questions of law'are decided by 
the Supreme Court of the United States. Patent litigation is un- 
common, and is less expensive than ordinary -™ r+ since they 
are very strict in the matter of costs and fees. an nm 
for a patent is refused the inventor has, up to that time, fees 
amounting to £3, which sum {is not returned tojhim. public 
do not op the granting of a patent, but the examiners find out 
reasons why it should or should not be granted for themselves; he 


did not see how it was possible to have a better exami- 
nationthan the present one. He had never known a to give an 
unjust decision in a patent case; ou whichever side of case he 


been é' he always, after the trial was over, found that 
the jury ven what in his opinion was a fair decision. [This 
statement of the witness caused much amusement, for every 


previous witness, when questioned on the t, had stated that 
when patent cases were tried before juries it was quite 
a matter of chance whether they gave a fair decision or the re- 


verse.] He approved the formation of oo museums, as in the 
bated States, where every inventor of a new machine was bound 
to deposit a model. He never knew a st case to 
come before a jury without the production of m because they 
gave clearer ideas of the nature of the invention than any drawings 
which could bemade. The size of the models ited is re- 
stricted in the United States, and the models are found to fairly 
represent the invention. If aman makes an improvement in the 

ve gear of a steam engine} he is not bound to deposit a model 
of the whole engine. A somewhat discretionary power is allowed 
in the United States to the courts which try patent cases, so that 
if a man brings a vexatious,claim he runs the risk of having to pay 
alljthe costs. The discretionary power to enforee the granting of 
licenses on terms which the court thinks to be fair is most useful, 
and if the same discretionary power were possessed in England it 
would prove most usefulin practice. The examiners in the Patent- 
office are divided into sections, to the special knowledge 
possessed by each; one man may have charge of patents connected 
with sewing machines, others of patents connected with steam 
engines, andsoon. Ifa patent is refused' a record of the inven- 
tion is kept at the Patent-office, and in most cases a model is de- 


The remainder of Mr. Chittenden’s evidence we are compelled 
to keep over till next week for want of space, ther with the 
evidence given before the committee yesterday by Sir William 
Armstrong, Mr. Nasmyth, Mr. Macfie, M.P., and Mr. W. M, 
Michell. The committee has adjourned till next session. 








THE AMALGAMATION OF THE MIDLAND AND DERBYSHIRE MINING 
INSTITUTES.—The alge a < = Midland Institute of 
ining Engineers wit e newly formed Derbyshire Society is 
discussed. At the last meeting of the former body Mr. 
of Sheffield, moved «a resolution affirming the desira- 
bility of such an amalgamation could it be effected. It may be 
mentioned that at the present time the Midland Institute have 
fifty more members than it had on its list last year, whilst the 
New Derbyshire Association numbers no less than 118 members. 
Such a union would bring about a very large and powerful body 
and other engineers. 


THe New OCLirron OoLLIERIES NEAR NorrincHaM.—Consider- 
able progress has within the past few months been e in the 
peed mo out and development of the agencies which will ter 
be required to work so promising and costly a concern as the newly 
sunk m Collieries. Few undertakings have been attended 
with greater doubts on the of some In fact, before 
the borings were comm it was p by some i 
that no coal existed alongside the Trent in the neighbourhood of 
em. The borings and operations occupied a con- 
siderable time and involved a large outlay, and it is to be regretted 
that the late Sir Robert Clifton was not permitted to see his hopes 
realised and his fears set at rest. The opening out of collieries in 
this district has formed the key for similar projects of industry, 
which will, no doubt, be taken up and worked out. The strata 
for a depth of sixty yards was made up of blue bind, purple and 
grey rock, black shale, &c. The first coal measure was met with 
at a depth of 60 yards llin., the same being 2ft. Gin. in thick- 
ness. Another seam about Sin. in thickness was met with, and 
half a yard deeper the sinkers found the second workable seam, 
known as the Hard Rifler top seam, at a depth of 70 yards Sin. 
from the surface. The Dunstel coal, one yard in thickness, 
was penetrated at a depth of 94 yards Sin. Next im order fol- 
lowed the Waterloo seam, and another nearly 2ft. in thickness. 
Various thin beds, mingled with minge stone bind, &c., were 
passed through, when a valuable bed, known as Rattle Jack, was 
net won, and was found to be 1 yard 2iin. in thickness. The 
next seam of coal met with was Ift. 3in. in thickness, and was 
found at a depth of rather more than 175 yards from the surface. 
At adepth of 230 yards a bed of good soft coal, 2ft. 10in. in 
thickness, was won, and at adepth of rather more than 239 
an excellent bed of coal called ‘“‘the deep softs,” 3ft. 2in. in 
thickness, was won. The “ deep hards,” about 5ft. 74in. in thick- 
ness, was met with, and ata depth of 267 yards 2ft. from the 
surface the lowest and best seam was won. In the course of the 
sinking operations at various depths layers of ironstone were 
found, which, if they could be worked, would greatly enrich the 
mines, and add to the prosperity of the district, which in a short 
time will be'greatly improved. e collieries, under the lesseeship 
of Mr. Saul Isaac, are making very good progress. The coal which 
has been raised has just been analysed by Professor E. G. Tosh, 
of Whitehaven, who corroborates the testimony of those who 


pared with pure carbon as 100, its heating power or calorific value 
is 67%. One pound of this coal is ca of raising 54°591b. of 
water from the freezing to the boiling point, or of converting 
10°16 Ib, of water at the boiling point into steam. On distillation 
the coal ds 7720 cubic feet of gas per ton.” The coal termed 
the “ softs” is thus described:—“‘ Suitable for steam or house 
Calorific value, compared with carbon as 100, 66°8, 
pound of the coal will raise 54°04 1b. of water from freezing to 
or convert 10°06 Ib. water at,100 deg. Cent. into steam. 
of gas is very good—9380 cubic feet per ton. The coke 
in and impure.” The best open ground 
yp eet one ante ons Se by the 
close grained, dense, strong ific value < 
67°2—100. One pound of the coal will 

1b, from freezing to ing point, or convert 10°12 Ib. 

at 100 deg. Cent. into ste»m. e yield of gas is 9950 cubic 


‘ pening out of the have provided an 
entirely new and distinct Caestey in the neighbourhood. a 
wor 
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10-HORSE POWER SEMI-FIXED ENGINE—INTERNATIONAL EXHIBITION. 


ELE VATION 











COMPLETE 


In the accompanying engraving we illustrate a fine semi-fixed 
engine at the International Exhibition, South Kensington. The 
engine is fitted with Robey and Richardson’s patent variable ex- 
pansion gear, a description of which appeared in our impression of 
December 10th, 1869, and which is now being largely adopted, 
especially in countries where fuel is scarce and dear. The exhaust 
pipe is, as will be seen, on the outside, and a portion of the exhaust 
steam is brought down to heat the feed-water. The pump is pro- 
vided with three valve boxes, and is constantly at work. The 
water not being required in the boiler is returned to the tank, 
By an ingenious ——— this water is forced through the water- 
heating pipe from exhaust, and thus induces a current of steam in 
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the water-tankJand rapidly raises the contents to‘ nearly boiling 
point. The boiler is mounted ona cast iron ashpan at fire box 
end, and on a large casting which forms the feed-water tank at 
‘ smoke-box end. The principal dimensions of the engine are as 
follows :—Diameter of cylinder, 10fin. ; length of stroke, 16in. ; 
number of revolutions, 110. Boiler: Length of barrel, 6ft. Yin. ; 
diameter of ditto, 2ft. 10in.; length of fire-box shell, 2ft. 10in. ; 
width of ditto, 3ft. 4in.; length of fire-box, 2ft. 24in.; width of 
ditto, 2ft. 9}in.; number of tubes, 30; diameter of ditto, 3in. 
The engine is very well finished and substantial, and it is worth 
notice by those who visit the machinery court at South Kensing- | 
ton, 




















LOCOMOTIVE ENGINE FOR THE 


THREE FEET SIX INCH GAUGE. 


BUILT BY MR. J. HUNT, VICTORIA FOUNDRY AND IRONWORKS, BALLARAT. 


In the annexed engraving we 
illustrate a neat little four-wheel 
tank locomotive for a 3ft. Gin. 
gauge railway belonging to the 
Western Australian Timber Com- 
pany, manufactured by Mr. Jas, 
Hunt, of the Victoria Foundry, 
Ballarat, and designed by Mr. J. 
Robinson. The following are the 
principal dimensions :—Diameter 
of cylinders, 7in.; stroke, lft. 
2in.; centre to centre of cylinders, 
5ft.; diameter of wheels, 3ft.; 
wheel base, 8ft. 4in.; length 
over buffer beams, 16ft. 9in.; 
height of draw bar, 2ft. Gin. ; boiler 
barrel, 6ft.; diameter of barrel, 
2ft. in. height of centre above 
rail, 4ft. 6in.; length of fire-box, 
3ft. 4in.; width of fire-box in- 
side frame, 2ft. 1lin. ;number of tubes, 60; diameter 2in. ; tube plates, 
fin. and 4in.; links and pins steel; boiler all Lowmoor, }in. 
and yyin. ; heating surface, about 200ft. ae ee of tanks underframe, 
200 gallons. Fuel, nae mt room inside fence, 1 ton; weight 
of engine empty, 8} tons; weight in working trim, 10 tons; weight on 
driving axle, 53 tons; we’ qicteeny © he Price delivered in 
Melbourne, 100 miles from ag oe 80. Black finish; working 
parts first-class fitting; boiler to 200 lb.; has been running 
under steam at 150 1b. for some time. We may state that this 





is the first engine ever manufactured in the southern hemisphere 
for a 34ft. gauge. 








THE BIDDULPH VALLEY BoILER ExpPLosion.—On Tuesday Mr. 
Booth, coroner, concluded the inquest on the bodies of the eight 
men who were killed by the explosion of a boiler at Biddulph 
Valley Ironworks, North Staffordshire, on the 28th of June. 
After.evidence had been given that the usual working pressure of 





the boiler was 401b., but that at the time of the explosion the 
pressure was 501b, to the square inch, Thomas Hancock, Messrs. 
Heath’s boilermaker, stated that the boiler had been working a 
fortnight after having undergone a thorough repair. He examined 
the boiler and the flue inside and out, and directed the repairs. 
He thought it was as strong as a new one after the repairs. Mr. 


Longridge said that the cause of the explosion was the weakening of 
the flue by corrosion, produced by leakage. He furthersaid twoother 
boilers attached to the one which exploded were weighted to blow 


off at 401b., but the exploded one was not. All the other boilers 
connected with the one in question producing steam would 
produce more than could blow off. e@ pressure would be 
uniform throughout the boilers, but the safety valves would 
not let off the steam so fast as it was generated. He caleu- 
lated that steam would blow off the exploded boiler at 
551b. He should not have consid it safe to have worked 
the exploded boiler at more than 301b., on account of the weak- 
ness of the flue. If it had been strengthened it might have 
carried 501b. At the present time boilers were seldom made with 
continuous longitudinal seams, like the boiler in question. Any 
deviation from the cylindrical form weakened the boiler. His im- 
pression was that flue dust would be adhering to the plates owing 
te, the leakage, which would prevent an ordinary boiler maker from 
detecting the fault at the time Hancock examined the flue. A 
regular boiler inspector would have suspected leakage at the seams 
and detected corrosion there, but he could easily imagine that an 
ordinary boiler maker would miss discovering it. The jury returned 
a verdict of ‘* Accidental death,” adi to their verdict that they 


did not think Messrs. Heath or their boiler maker were to blame in 
the matter. The twenty men who were injured on the same occa- 
sion as the eight were killed, were to be recovering. 


THE BELGIAN IRoN TRADE.—This trade continues active for alt 
descriptions of iron, rails excepted. Even as regards rails, an im- 
provement may be hoped for, in consequence of the activity which 
now rises continental enterprise. But Russian rail orders 
make default to a great extent in Belgium this year. Let us hope 
that they come here instead. 


14, 1871. _ 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 
PARIS.—MM. Xavier and Boyveau, Rue de la Banque. 
BERLIN.—Messrs. A. Asner and Co., 11, Untre den Linden. 
VIENNA.—Messrs. Grrotp and Co., Booksellers. 
LEIPSIC.—A.Puons Dtizr, Bookseller. 

Bditor and Proprietor of the “ Gaceta 


MADRID.—D. Josz ALcover, 
Industrial,” Preciados 49 y 51. 
NEW YORK.—Wi.imer and Rocers, 47, Nassau-street. 





PUBLISHER’S NOTIOE. 


Next week will be published a double number of THE ENGINEER 
containing the Index to the Thirty-first Volume, including a 





complete classified list of the patents issued during the past six” 


months. Price of the double number, 1s. 











TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order 
that answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

Erratom.—In our last impression, at page 6, we erroneously gave the load 
on the brake for Howard's traction engine 3243 lb. instead of 3833 1b. The 
total number of foot-pounds was 152,958,912. The other figures are 
correct. 


B.—If you can make any suggestion on the subject we shall be happy to con- 
sider it, but the subject is invested with great difficulty. Good books 
always command a good price, but young engineers need not possess them- 
selves of the most costly works, As for Spon’s dictionary, that is published 
in monthly parts at so moderate a price that any one can procure it who 
thinks proper, and the same may be said of many other excellent technical 


works. 


STREET SWEEPING MACHINES. 
(To the Editor of The Engineer.) 
Sim,—Would any mes a kindly inform me where Warren’s 
patent street sweeping e can be seen, or the maker’s address , A 
W. M. 





MEASURING THE FLOW OF RIVERS. 
(Lo the Editor of The Engineer.) 
8Srr,—I believe that Dr. Fletcher’s instrument is not yet in the market, 
and no doubt, after the wish expressed by Mr. Terry, he will send you 
particulars of it for —— Any letters for Dr. Fletcher I will 
forward to him with pleasure. W. H. Batey, 
Albion Works, Salford, July 10th, 1871. 





MEETING NEXT WEEK. 
ArronavTicaL Society or Great Brrraiw. — Monday, July 17th, at 
8 p.m. ; General meeting of members for the reading and discussion of 
papers. 





Tae Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
Srom the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. .. «. £0 lds. 64. 
Yearly (including two double numbers) .. .. «. £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made, THE ENGINEER is registered for t ission abroad. 
dvertisements cannot be inserted unless delivered before siz o’clock on Thurs- 
Sslisage ; sock line afterwards minepce se Fas tine evmagn eight words: 

lings ; ine ni ane averages eight F 
blocks are charged the same rate for the space they fill. All single advertise- 
the country must be ond a puss stamps in —.. 
ishing department per 
are to be addressed to the Publisher, Mr. i i 4 
letters to be addressed to the Editor of Tax Encrxger, 163, Sirand. 











BIRTH. 
On the 8th inst., at 2, Edward-terrace, Cardiff, the wife of Bensamin 
8. Fisher, Locomotive Superintendent Taff Vale Railway, of a daughter. 
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THE INDIAN CIVIL ENGINEERING COLLEGE. 

Ir is not long ago since many who were favourable to 
the establishment of the professional institution of Cooper’s 
Hill entertained vague suspicions that when the hour of 
trial arrived it migt t be found wanting. It is one thing 
to throw open to the public under certain legitimate judi- 
cious restrictions,a largeand important technical and profes- 
sional college, and another to secure an adequate supply of 
pupils. An ominous murmur was audible some nion 

that the advantages held out by the Indian authori- 
ties were not sufficient to induce young men to come for- 
ward, and that, in a word, the fifty vacancies placed at 
their disposal would not be filled up. As our readers are 
well aware, we never shared these ambiguous opinions, 
and never participated in these lugubrious anticipations. 
Without rating at too high a value the benefits the 
new Indian Civil Engineering College would be likely to 
confer upon the profession and its members, we 
never any real doubt respecting their tangible and per- 
manent existence. After un ing a curriculum of 
theoretical and practical study, the student is qualified for 
presentation at the final examination; and if he successfully 
passes this ordeal he receives an appointment, which, so 
far as the mere annual value is concerned, bears an unprece- 
dentedly high proportion to the amount of — —— 
in its acquisition. Supposing, on the other hand, that the 
candidate is unsu at the final examination, he 
nevertheless has uired a thorough, sound, technical 
education, which will enable him to pursue his profession 
in other departments with credit to himself satisfac- 
tion to his employers. We still believe that there are 


hundreds and thousands of parents and ians who are 
not so utterly contaminated by the “aurz sacra fames” as 
to be i ible to the incalculable benefit which accrues to 


a young man from a liberal education. 

The selection of fifty candidates out of the total number 
who presented themselves for the entrance examination 
has insured the college the number of students it can 

at present. In another column we publish 


accommodate 
the names of the successful candidates at the examination 
for admission to the college. It may be reasonably 


:| varies from five to 





presumed that they will all pass the medical examination, 
as their physical qualification in that could easily 
be ascertained before undergoing the intellectual and 
educational trial. The new institution may be stated to 
fairly start next month, when the students commence 
their residence; and now that the first step has been 
gained, it remains to be seen whether the success will be 
of a permanent character. This consideration brings us 
to the question of the course of professional education and 
training to be adopted. It consists of two principal parts 
—the theoretical and the practical. The former is free 
from all difficulty. With a staff of competent professors, 
and a well-organised system of instruction, the theoretical 
portion of any profession can be thoroughly acquired by 
any young man of good attainments, backed up by study 
and perseverance. With the latter the matter is very 
different. The preliminary acquaintance with practical 
work which it is absolutely necessary for a young member 
of the profession to possess before anyone will employ 
him, cannot be acquired in any college or school whatever. 
It must be learned, and learned only by attendance on 
works in progress of construction, and in the office of an 
engineer in practice. This fact, which cannot be con- 
troverted, has been admitted without the least hesitation by 
the authorities of the Indian Civil Engineering establish- 
ment, and provision is to be made for securing to the 
students that preliminary practical knowledge which is 
indispensable to their future prospects, In fact, the aim 
of the authorities appears to be to render the college 
course of such a character as to combine the theoretical 
advantages of Woolwich with those resulting from a tem- 
porary attendance in an engineer’s office. It is also per- 
fectly manifest that a semi-military tone will pervade the 
new institution, and it is to be hoped that before long the 
“ Indian volunteers” will be able to contribute a respect- 
able contingent in point of numbers and efficiency. All 
our large colleges and schools have their “ volunteers,” and 
in our opinion nothing is better calculated to improve the 
morale and physique of the members of the corps. The 
appointment of an officer whose ability is so well known 
as that of Colonel Chesney, R.E., to the important post of 
president, is a guarantee that due attention will be be- 
stowed upon all those essential poiuts of drill, discipline, 
and régime, which, although to some they may appear 
irksome and exigent, forcibly inculcate those feelings of 
self-reliance, sian, honour, and integrity, which 
should ever characterise professional men. 

Admitting that the theoretical part of the technical 
training pe no difficulty, the practical part is not quite 
so devoid of impediments. The proposal of the authorities 
at present is to impart to the students the necessary know- 
ledge of practical work by articling them for a certain por- 
tion of their term to an ineer in practice. hile 
engaged in his service they will be allowed a certain rate of 

y, and will be obliged to render a strict account of the 

uties upon which they may be employed. Here comes 
the difficulty. In the first p there are very few profes- 
sional men having large works in progress of construction, 
who would take pupils on the terms proposed by the college. 
The profession, as a rule, would object to be “ made a conve- 
nience of,” The usual period of pupilage under an engineer 
years ; and although, under 
especial circumstances, these conditions are sometimes 
waived, the deviation from the prescribed regulations 
never reaches to the extent of taking pupils for six or nine 
months, as the case may be. Many engineers consistently 
refuse to take any pupils whatever, alleging that they are 
more trouble than they are worth, and we are very much 
of that opinion. Even at the best, and when a large pre- 
mium is paid, we know how difficult it is to get a pupil 
who will really attend to his work and do it properly. 
The cause is easily discovered, and is to be found in the 
utter want of responsibility that is connected with 
the duties of a pupil. This constitutes the differ- 
ence between a pupil, no matter how far advanced, 
and a paid assistant. The former has paid his money, the 
latter has his money paid him. But granting that this 
obstacle is overcome, and that the yr pee on the college 
is placed upon an engineering work of some description or 
aa, whe ts to nr ty surveillance of his time, or 
the manner in which he employsit? Certainly not the 
engineer in whose service he is supposed to be employed. 
He would have neither the leisure nor the inclination for 
the task. It is difficult to comprehend in what capacity 
these pupil students would act, or what check the college 
authorities would have upon their movements, without in- 
terfering in a manner that would not be tolerated by those 
in charge of the works. A simple solution of the ques- 
tion would be afforded by placing the students upon some 
one or other of the large Rovguenent works that are in 
various of progress, but this course might not always 
be desirable. e do not regard the difficulties we have 
alluded to as insuperable, but they are of a nature which 
deserve serious attention, and will have, there is no doubt, 
the grave consideration of those whom they concern. 
Hitherto it has been impossible to combine the college and 
the office in one. However successful, however earnest 
and assiduous men may be during a course of study, 
which, at Trinity College, Dublin, for example, exten 
over years, they yet find that it is indispensable after 
completing their theoretical career, to pay a premium to 
an engineer and enter his office, and have the run of the 
works he may be en; in designing and erecting, and 
the — is well laid out in acquiring the information at 
his di 


INDIA-RUBBER versus IRON TIRES. 
Ir the Royal Agricultural Society’s judges and engineers 
carried er proms So than those which on 
Saturday last they conducted toa happy termination, in the 
sense that the results are decisive, the Wolverhampton 
meeting would still pes Ta ary to oak oa the 
most interesting to agri ineers ever 
been held. A very few years since Mr. Thomson, of Edin- 
ah SE eee See ie a 
india-rubber to the road wheels of traction engines, and he 

had one or two engines built under his patents by Messrs. | 





| omg of =a After a little these engines eme 

m oblivion, and various paragraphs a) — from time 
to time in the columns of the oan al press narrating 
wonders concerning them. At Oxford last year india- 
rubber tires were for the first time introduced to agricul- 
tural engineers generally; and although the two engines 
then exhibited and built by Messrs. Tennant did nothing 
in any way remarkable, they attracted a good deal of atten- 
tion. Then in some mysterious way the Government took 
the matter up. Inquiries for india-rubber tired engines 
began to reach England from abroad. In short, it seemed 
probable that a very good trade could be done in india- 
rubber tired engines, It forms no part of our purpose to 
do more than just sketch the progress of india-rubber tires 
to the zenith of their fame, reached just before the opening 
of the Wolverhampton Show. It will suffice to say 
that during the twelve months which elapsed between 
the meeting at Oxford and that at Wolverhamp- 
ton three eminent firms undertook the manufacture of 
Thomson engines. These are, Messrs. Robey, of Lincoln, 
Ransomes, Sims, and Head, of Ipswich, and Burrell, of 
Thetford; while Messrs. John Fowler and Co., of Leeds, 
also adopted a modification of Mr. Thomson’s plans. It is 
to be presumed that three such firms would not take up an 
invention unless they were certain that the thing was 
really good ; but it does not appear, strange as it may seem, 
that they d any sound data to go upon which were 
not supplied by Mr. Thomson himself or by his friends. 
It is perhaps fair to Mr. Thomson to assume that he did 
not lend his authority to strengthen the statements which 
have appeared in various journals, to the effect that india- 
rubber tires could traverse any land however soft, ascend 
any hill however steep, or haul any load however heavy. 
Many of the claims set up for india-rubber tires were, in 
our eyes, and indeed in the eyes of all competent judges, 
grossly extravagant; but a large substratum of assertion 
remained, the truth or falsehood of which could not be 
determined in the lack of actual experiments made by 
disinterested men. Meanwhile, Thomson’s engines were 
made and bought, and it is not easy to say what dimensions 
the trade in these machines was likely to assume. It be- 
came, therefore, of the utmost importance to decide what 
the true value of india-rubber, as a material for engine 
tires, may be. No private firm could settle the matter 
satisfactorily, but one private firm, Messrs. Ransomes, 
Sims, and Head, were determined that they would do all in 
their power to enable the Royal Agricultural Society to de- 
cide what position india-rubber should hold in future. The 
experiments made by the society commenced at Barnhurst 
on the Ist of July, and concluded on Saturday, the 8th. 
Our a Correspondent has already recounted the his- 
tory of the Barnhurst trials. India-rubber failed utterly 
on wet, soft ground. It remained to determine how it 
would comport itself on the macadamised roads, and to 
this end Mr. Bramwell and Mr. Easton spent Saturday, 
from morning till evening, in carrying out a series of ex- 
periments which, for accuracy and completeness, are with- 
out any el in the history of india-rubber tires. The 
results obtained are beyond cavil or question. They in- 
disputably settle the relative merits of india-rubber and 
iron tires ; and, considering the great price of the former, 
and the magnitude of the interests involved, they possess 
special and unusual value. 

In carrying out Saturday’s experiments, the first thi 
to be done was to select a road vhich, while fairly heen 
senting the average inclines that may be met with by 
traction engines, would be sufficiently steep to afford a 
good test of the powers of any engine. Such a bit of 
road was found between Newbridge toll-gate and Tetten- 
hall-green. In order to make all the data accurate, Mr. 
Easton had this road = carefully levelled on Saturday 
morning. Sights were taken at every 100 yards with the 
following results:—The road was found to rise for the 
first 100 yards, beginning at the toll-gate, or rather a little 
beyond it, at the rate of 1 in 35; in the second 100 yards 
it rose at the rate of 1 in 20; in the third 100 yards the 
rise was 1 in 18; in the fourth, 1 in 22; in the fifth, 1 in 20; 
in the sixth, 1 in 22. Then came 33 yards rising | in 28; 
and, finally, 100 yards rising 1 {in 53. The entire length 
levelled was just 2200ft., but 1900ft. only presented, it will 
be seen, any incline worth notice. The road curves gently 
to the left, and is partly on an embankment, partly in deep 
cutting through the red sandstone. In quality it was admi- 
rable, being indeed, unusually sound, smooth, and free 
from ruts, or stones put down for repairs. A high wind 
blew the entire day, accompanied by numerous showers of 
rain, which dried up almost as fast as they fell ; practically, 
the condition of the road never altered during the day—it 
was dry almost throughout its entire length, but not dusty. 
It was admitted on all sides that it was admirably suited 
to the intended purpose. 

We have stated that Messrs. Ransomes, Sims, and Head 
were determined to do all they could to ascertain the value 
of india-rubber, and to this end they brought with them 
to the show a pair of smooth-faced cast iron wheels, similar 
in dimensions to the india-rubber wheels fitted to the 
Sutherland, but weighing more. It was proposed that 
the Sutherland should proceed to New Bridge with a 

roper load, and ascend the hill on her india-rubber tires 
first, the load being increased until, the limit of adhesion 
being reached, the wheels would slip, and the engine could 
not proceed. The particulars being noted, the engine and 
train were then to descend the incline, and the rubber- 
tired wheels were to be changed for the cast iron wheels; 
the engine was then once more to be loaded and ascend the 
hill, the load being increased or diminished until the limit 
of adhesion was again reached. It will be seen that in 
this way the most accurate results could be arrived at, all 
the weights being known, and the conditions of load 
absolutely unchanged. This programme was interesting 
enough, but it was rendered still more so by the courtesy 
of Mr. Aveling, who sent his 10-horse engine with iron 
wheels to take part in the trials; an opportunity was thus 
afforded of comparing not only india-rubber and iron 
wheels, but india-rubber and two distinct varieties of iron 
wheels together. 
About 11 a.m. the Sutherland left the show-yard, draw- 
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ing behind her three wagons loaded with pig iron and one 
portable engine. The Sutherland weighed 10 tons 63 ewt., 
of which 7 tons 9 cwt. were supported ‘on the driving 
wheels. The gross load to be moved, including the engine, 
was 36 tons. No difficulty was encountered in hauling in 
fast gear this load to the toll-bar, the road being all level, 
or down hill. Messrs, Aveling and Porter’s 10-horse 
engine followed close behind. 

Very little time was lost in getting to work. The engine 
was brought up to a chalk mark on the bridge wall just 
beyond the toll-gate, steam was raised to 150 lb., and the 
engine started, in slow gear of course, at 11.55.15. She 
proceeded with her train with great ease up the first 
100 yards, grade 1 in 35; the second length was equally 
well done. At 800ft. from the starting point, the road 
being a little greasy, the wheels slipped slightly, but 
nothing of consequence, and, in short, the summit of the 
incline was reached in 10 minutes 45 seconds after start- 
ing; steam was easily maintained at 1451b. throughout. 
It was evident that the engine was not fully loaded. At 
the top of the hill the train was parted in two. The 
Sutherland proceeded with two wagons, made a sharp turn, 
and descended the hill, while the 10-horse (Aveling) engine 
returned with the portable engine and the other wagon. 
Much inconvenience was caused by the crowded condition 
of the road in moving the engines and wagons, frequent 
stops having to be made for horses. One lamp post was 
knocked down, and one little boy run over by a light cart, 
but no serious accident of any kind took place, although 
two engines and a heavy train occupied one of the most 
crowded roads in Staffordshire for a whole day, surrounded 
by a crowd of children, who could not be kept out of the 
way. 

As it was evident that the Sutherland had not been fully 
loaded in the first experiment, Aveling’s 10-horse traction 
engine was thrown out of gear and attached to the end of 
the train, which now consisted of three wagons and three 
engines, the whole weighing 48 tons nearly. The Suther- 
land started with steam blowing off at 1501b., and 
traversed the first 300ft. all right. She stopped by slip- 

ing her wheels on the second 300ft. length, the incline 
ing 1 in 20. The portable engine was then detached, 
and the load thereby reduced to 43 tons. With this she 
proceeded until the incline of 1 in 18 was reached. Up 
this she could not get, the wheels slipped, and so ended 
the experiment, which proved that the maximum tractive 
force which the india-rubber tires would permit the engine 
to exert would suflice to take something more than 36 tons, 
and something less than 43 tons up an incline of 1 in 18. 
The limit of adhesionmay be taken as reached with a load of 
38 tons. 

The next step was to bring the train back to its old 
quarters at the toll-gate. The 10-horse engine went to the 
assistance of the Sutherland, and what might have proved to 
be a very serious accident tock place. As will be seen in our 
impression for June 30th, the Sutherland was fitted with a 
fly-wheel near the ground at the back. In parting the 
train the 10-horse engine: unfortunately pushed a wagon 
against this fly, then revolving rapidly. The fly imme- 
diately flew into a hundred pieces, some of them cutting 
up the road right and left. Fortunately there was no one 
close at the time, and no harm was done. The wheel was 
not wanted on the road, and should have been removed 
beforehand. After this little episode the train was re-made 
up as before, with this difference, that Messrs, Aveling and 
Porter’s 10-horse power engine was substituted for the 
Sutherland, which returned to the toll-gate to have the 
wheels changed. The new engine weighed 11 tons 4 cwt. 
3 qr., or nearly 19 cwt. more than the Sutherland. The total 
weight on the driving wheels—which are 6ft. high and of 
cast iron, rising lin. in the centre of the rim, which is fitted 
with a middle ring and diagonal crossing pieces, and is 
18in. wide—was 8 tons 10} cwt., or 1 ton 1 ewt. 1 qr. 
more than that on the drivers of the Sutherland, which 
were besides only some 5ft. high* The engine 
started easily on the first 100 yards with three wagons, but 
she did not obtain her full load until the portable which had 
been left standing in the road was coupled on at 500ft. 
from the starting point. The load was now precisely the 
same us that taken up by the Sutherland, plus 19 cwt. 
extra weight of the engine. <A start was now made in 
fair style, and the engine proceeded tolerably well, slipping 
a good deal, until the 1600ft. point was reached. The 
incline here is only 1 in 22, poly the engine had already 
managed to get over 1 in 18. But here she stuck, evidently 
because the wheels had been worn bright by constant 
slipping. The jack-in-the-box gear gave trouble, too, as it 
was impossible to keep both drivers revolving together. 
Mr. Aveling dexterously got over this point by putting 
a cold chisel into the compensating gear, with this 
result, that the engine then slipped both wheels instead 
of one; cinders, gravel, old bricks, &c., were thrown under 
the wheels, and, after a hard struggle, the engine at last 
hauled its load to the top of the incline, having occupied, 
in doing a distance 500ft. less than that traversed by the 
Sutherland, 29 minutes 15 seconds. If the iron-wheeled 
engine had gone over the whole distance worked by the 
india-rubber engine it would have occupied forty minutes. 
Alttiough the 10-horse engine got up the incline once, it 
is certain that it could not bave got up the second time, as 
having brought the train to the bottom of the hill, she 
was unable to turn it into position owing to the slipping of 
the wheels, 

By this time the Sutherland’s change of wheels had been 
effected. It was judged expedient to begin with a light 
load. The wheels weighed 26 cwt, each, against 15 cwt. 
each for the india-rabber. The weight for adhesion was, 
therefore, greater with the cast iron wheels. The load 
selected, however, consisted of two wagons and the portable 
engine, the gross weight moved being only 28 tons 4 ewt. 
With this the engine proceeded to ascend the incline with 
difficulty, but got on by the constant use of gravel thrown 





® The position of the on the incline slightly augmented the 
weight on the driving wh by throwing the water od ie sie 
ler and the tender, but much as they both 1-18th of 
whole weight when stonding on an incline of fin 18, wo not thought 
Seneey ery ee figures than those obtained at the weigh- 
gc. 











under the wheels, The 1500ft. mark was reached—1 in 18 
—but beyond this point nothing would induce the engine 
» to ascend—not even coal-sacks thrown under the wheels. 
The portable engine had to be detached, and the Suther- 
land reached the top with but two wagons in 28 minutes 
after starting. No more conclusive proof of thesuperiority 
of the india-rubber tired wheels was necessary. The da 
was far advanced, and so the experiment terminated wit 
the return of the wagons and engines to the show-yard. 

Let us see what are the deductions to be drawn from 
these experiments. They are—(l) India-rubber tires 
may be depended upon to take with certainty a gross load 
equal to five times the insistant weight on the drivers on 
a level up inclines of 1 in 18 on good roads ; (2) cast iron 
tires with cross ribs and narrow central bearing rings, 
which are found to give more adhesion than wide 
wheels, cannot be depended upon to take more than 3°75 
times the insistant weight oa the drivers on a level up an 
incline of 1 in 18; (3) smooth cast iron drivers 5ft. dia- 
meter, and broad in the face, cannot be depended upon to 
take as much as three times the insistant weight on the 
drivers on a level up inclines of 1 in 18 ; (4) the adhesion 
of both forms of tire is greatly reduced by the polish im- 
parted to the wheels by slipping; (5) this does not seem to 
apply to india-rubber tires, the bite of which is apparently 
a constant quantity, irrespective of polish in the chain; 
(6) on hard roads the friction between the wheel and the 
rubber is slightly greater than the friction between the 
tire and the road. 

As regards the coefficient of friction, it is not very easy 
to arrive at a definite conclusion. The resistance due to 
gravity of a train weighing 36 tons, and starting on an 
incline of 1 in 18, is 4480lb. Assuming the resistance 
due to road friction to amount to 401b. per ton—and in 
this case it could not have been less—we have a gross 
resistance for the engine and train of 4480 + 14405920 Ib. 
The load on the drivers standing on an incline of | in 
18 amounted in the case of the Sutherland to 15,868 lb. 
This, divided by 5920, gives a coefficient of for the 
work actually done by india-rubber tires. About the 
Aveling engine it is yet more difficult to speak. Not only 
is ‘there room for doubt as to the actual road friction 
resistance, but there is also a doubt as to what is admissible 
in the way of slipping. Assuming that Aveling’s engine 
got up just as well as the Sutherland with 37 tons gross 
load, we have 59841b. as the gross resistance; and this 
divided into the gross load on the drivers, amounting on 
an incline of 1 in 18 to 17,9821b., gives as nearly as 
possible three as a quotient. Therefore the coefticient of 
adhesion of cast iron tires would be one-third. But as a 
matter of fact the 10-horse engine only got up the incline 
with the aid of sand, cinders, and broken bricks and stones. 
The engine had to be detached from the train at one place 
to enable her to get on new ground, a long chain being 
used to connect the two. Besides, as the wheels become 
brighter and brighter, they had less and less adhesion. 
Under the conditions, we believe it would be wrong to 
assume that the coefficient of adhesion is greater than one- 
fourth of the insistant load, provided no sand or other 
means of obtaining adhesion be used. The coefficient of 
smooth iron wheels is very much less, but no data are sup- 
plied by the experiments of Saturday going to show pre- 
cisely what it is. 








FOREIGN PERIODICAL LITERATURE. 

Tue “Génie Industriel,” No. 226, opens with an article on the 
urgent necessity which exists for draining the marshes of La 
Dombes, a district of 33,000 inhabitants, in the neighbourhood of 
Lyons. The area of the district is 90,000 hectares, 14,000 of 
which consist of marshes, or rather shallow pools. So unhealthy 
is the neighbourhood that the average duration of life is only 
21 years, and the death rate is 1 in 28. Dr. Marin (p. 81) 
gives some useful rules for the treatment of the burns and 
sealds which are of such frequent occurrence in some manufac- 
tories, and insists upon the great caution which should be exer- 
cised in removing the clothes of the injured person, as the por- 
tions of flesh which are brought away when that operation is 
done carelessly or hurriedly will sometimes effectually prevent 
the patient’s recovery. F. Degrez and G. Cornil describe (p. 88) 
their improved safety valve, the object of which is to prevent— 
especially in locomotives—the whole of the steam blowing off 
when the lever or spring becomes accidentally broken. At p. 90 
we have a description of J. B. Pruvot’s improved “Double Brabant 
Plough.” The principal feature of Béduwé and Beuther’s axle- 
box, noticed at p. 93, is an arrangement for filtering the oil 
which falls from the bearing before it is used again. G. Ardelle, 
p. 99, gives an account of his improved vertical steam boiler. 
The internal fire space is of a somewhat conical shape, 
having a water tube suspended in the centre by a series 
of tubes from the internal shell. The time-fuze, invented by 
Lieutenant Bell, of the Swiss Artillery (p. 101), consists of a 
pair of wings screwed into the shell and caused to revolve 
by the flight of the ae gong through the air. The fuze is 
unscrewed from the shell for a certain distance (according to 
the time), and arrangements are made so that when the fuze is 
screwed “home” by its motion through the air the detonating 
composition is exploded. 

Dr. Heinzerling, Professor at the Polytechnic School at Aix- 
la-Chapelle, treats very fully of the history of bridge-building in 
stone and wood in the “ Allgemeine Bauzeitung,” (pp. 1, 49, 129). 
The essay is divided into five periods, viz., from the earliest ages 
to the time of Constantine the Great ; from Constantine the 
Great to the year 1100, which the author regards as a period of 
decline ; from the year 1100 to the formation of the Corps des 
Ingénieurs in 1720 ; from 1720 to 1830, the epoch of the intro- 
duction of railways ; and, finally, from the introduction of rail- 
ways to the present time. Whether “The Battle of Dorking” 
or “* The Second Armada” give the correct view of our future 
military resources, there can be no objection to calling attention 
to M. Morawita’s article on the use of railways in time of war 
(p. 32), which, we believe, ap, also in a separate form. The 
literature of this subject is tolerably voluminous. Herr 
Hess contributes a memoir on the e pee Marne Canal, which 
serves to connect the Rhine withthe Seine. The paperis illustrated 
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State Railway. The height of the railway above the general 
level of the bottom of the valley is 26 metres, the length of 
the viaduct being 90 metres. 

Amongst the papers recently read before the Paris Academy 
of Sciences, and reported in the “Comptes Rendus,” we may 
mention one by J. A. Serret, on the eye of least action 
(p. 697). Becquerel (p. 709) treats of the celestial origin of 
atmospheric electricity. J. G. Duperray (p. 723) has a note on 
the simple relations which subsist between the pressure of 
aqueous vapour and the temperature. This is another of the 
pumerous attempts which have been made to find a simple 
formula, adapted for practical use, to express the relation 
between the temperature and pressure of steam. According to 
the author, the pressure in kilogrammes per square centimetre 
for temperatures between 25 deg. and 50 deg. Cent. is very nearly 
one half of the square of the temperature, and above one atmo- 
sphere the pressure is very nearly as the fourth power of the tem- 
perature. The Comte du Moncel contributes (p. 738) a memoir on 
the most favourable conditions for the construction of electro- 
magnets for various purposes. W. de Fonvielle’s note (p. 740) on 
the progress of the electric telegraph consists simply of a brief 
account of the postal telegraph system as carried out in this 
country, of which he gives a much more flattering account than 
we ourselves are usually in the habit of doing. The author 
recommends the adoption of our system by the French autho- 
rities. 

The “ Berg und Hiittenmiinnische Zeitung,” Nos. 24, 25, and 
26 contain (pp. 205, 227), the continuation and conclusion of A. 
Ledebur'’s memoir on the arrangement of ironfoundries, the pre- 
sent instalments being devoted to the consideration of cranes 
and lifting apparatus, the nature of the floor of foundries, melting 
furnaces, drying ovens, and the methods of warming foundries in 
very cold weather. G. Kliipfel concludes his paper on the iron trade 
of the United States with a general résumé of the subject. At pp- 
216, 225 we have the continuation and conclusion of a valuable 
article on the periodical literature relating to the manufacture, 
properties, and applications of steel. The only remaining article 
to be noticed is that giving the mineral statistics of the Zoll- 
verein for the year 1869 (pp. 220, 229). The total value of 
mineral productions for the year amounted to 251,000,000 
thalers, the number of establishments was 5382, giving employ- 
ment to 352,291 workmen. The largest share of course falls to 
Prussia, the value of its productions being 215,627,575 thalers, 
number of establishments 3786; 298,748 workmen being engaged. 

No.24 of the “ Oesterreichische Zeitschrift fiir Berg und Hiitten- 
wesen ” opens with an article on the effect of cold on iron, founded 
on the discussion which took place at the Manchester Literary 
and Philosophical Society in Fe last. That discussion, 
we may here remark, has been reproduced in several continental 
periodicals during the last few months, and appears to have 
attracted a considerable amount ef attention, Henley’s rock- 
boring machine is described at pp. 198, 205, of Nos. 25 and 26 of 
this periodical. At p. 201 we have a paper by Von Beust on 
the geological conditions of the formation of the deposits of 
argentiferous lead at Schneeberg and Sterzing, in the Tyrol. 
Mr. W. Ferrie’s improved covered self-coking blast furnace is 
mentioned at p. 206. 





INDIAN CIVIL ENGINEERING COLLEGE. 


THE following are the successful candidates at the recent 
competition for admission to the Indian Civil Engineering Col- 
lage, Conper’e Sil, Surrey :— 

24 


atkin, John oo ce ce ce ce ee 3838 


2 155 Wilson, William John .. .. .. ss cs es co 2978 
S 76 Bemtom, dOWR «cc so cs cc ss co cc os os SOS 


4 112 Sadler, Ralph .. .. oc cc oc ce co ce co 2803 
.§ 11 Campbell, John Charles .. «s +s e+ «+s « 2808 
62 Parkes, Benjamin .. .. «os «+ «+ ef «+ es 2808 
7 136 Hodson, Charles William . .. «+ «+ «of -- 2792 
8 122 Shawe, George Augustus Grant.. .. .. «2 +. 2647 


9 223 Coles, George Edward .. «2 «. «2 eco «+ se 2623 
10 23 Sankey, Mathew Henry Phineas Riall .. .. .. 2453 
11 161 Arundell, Edward William... .. .. .. «+ «+ 2431 
12 186 Newcombe. Alfred Cornelius .. .. «2 «+ «+ 2409 
13 194 Molloy, Robert Alfred .. .. «2 «6 «+ oe «+ 2329 
14 40 De Wiuton, Walter Bernard Te Te or ee 
15 175 Douglas, Frederick Molesworth Shafto .. .. .. 2244 
16 128 Joyce, Alfred ee 0 ce ee ee ce ce oe 2230 
17 224 Marsh, Henry... .. .. «2 oc 8 «6 oe oe 2202 
18 88 Fell,JohnCorry .. .. «e os «ee of «+ os 2078 
19 108 De Morgan, WalterCampbell .. «.. «+ -- os 2033 
20 8 Peel, William de Winton .. .. «2 of «+ «s 2017 
21 200 Monckton, Marmaduke John .. .. .. «. o 8 
22 35 Hebbert, Frederick Benbow .. .. .. «-. «. 1816 
23 156 Goodfellow, Arthur Trethowan.. .. .. «+ «o- 707 
24 86 Kennedy, Robert Greig co 06 o@ se 6 co 1788 
25 140 Priestley, Edward John Kenworthy ao «0 co ae 
26 53 Mills, Charles Augustus os «0 «6 cc of 1740 
27 234 Carswell, Ebenezer Anderson .. .. «+. «+ «. 1718 
98 ite Finney, Stephen .. «. «. «2 «+ oo 06 «oo 1068 
~ (172 W, e, Trevredyn Rashleigh .. «.. +. «+ «+ 1668 
$0 48 Wilmer, Horacé .. .. co «+ cc ce eco co 1007 
31 217 Inglis, William Arbuthnot... .. .. .. «+ «+ 1663 
32 214 Garrett, Alfred Howard .. .. «+ oe oe «+ 1645 
33 222 Brodie, William Patrick .. .. «+ «os «+ «+ 1634 

179 iter, Edwyn Hermann... .. «2 «2 «+ « 1619 
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35 50 Davidson, John Paton... .. «1 «+ «+ «+ «+ 1582 
86 18 Vincent, Claude .. .o os os se 6 8 of 
37 83 Colebrook, Henry William Vaughan .. .. .. 1516 
38 % a SS a ee ee 

39 Blandy, John Edward Augustus Jenkins .. .. 1492 
40 176 Boyd, Golin Edward .. «. .. ee se se os 1485 
41 141 Mills, Robert Henry Davis.. .. «.. «. +. «. 1453 
42 88 Collings, Arthur .. 0. se ic cc oc oo os 2481 
43 218 Perrin, Charles .. «se os «oo of «+ «+ of 1428 
44 169 Shadbolt, Ernest Ifill .. .. .. «2 «+ «+ «+ Id 
45 29 Watson, Charles James Knight.. .. .. .. «. 1418 
46 63 Gibson, Edmund .. .. «2 «2 «0 of 08 se 
47 16 Smijth, Edmund Caswell _ oo 06 00 os sae 
48 145 Vernon, Herbert Charles ce ce co co Sat 
49 187 Taylor, Cecil .. .s .. 6 8 o6 se «6 08 1876 
50 102 Way, Robert Attwooll.. .. «2 «2 «+ «+ «+ 1354 


Mantin’s SEL¥-AcTING WzIRn.—On the 5thinst., Mr. Martin, the 
inventor of a self-acting movable weir, exhibited a model of his in- 
vention, as applied to the Throstle Nest weir, to the members of the 
Salford Council, at the close of the council meeting. The model 
was shown at work, and was put trhough a severe test, and appeared, 
so far as a model can, to answer all the purposes for which the iu- 
vention was designed. The water by an under current passes 
away at four times its original velocity, which would be equivalent 
to 800 square feet of clear passage for overflow. As soon as the 
water in the river rises a few inches a cylinder is acted upon, ail 
the gate raises itself 10ft. Surplus water isthus at once liberated. 
One merit of the invention was also remarkably shown, that of its 
power to cleanse the bed of the river. pr Sw ve oy woth 
pe re by a large number of the eouncil.—M ster Examiner 
a mes. 

Tue Act for the construction of tramways in Edinburgh havi 
received the royal assent, the Tramways Company have issu 
their with a capital of £300,000 in of £10; and 
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RAILWAY MATTERS. 


THE new line of railway from Hawthornden station on the Peebles 
railway to Penicuik, through the valley of the North Esk, is being 
rapidly proceeded with. 

Tue half-yearly meeting of the London and Greenwich Railway 
was held on Tuesday. A resolution was passed declaring a 
dividend of £1 7s. 1d. per cent., payable on the 15th. 

Srxty of the guests of Mr. Henry Meiggs, the Peru railway con- 
tractor, who were present at the opening of the line from Mollendo 
to Arequipa, have presented him with a silver epergne, of unique 
design, which weighs 800 ounces, and cost £1000. 

The traffic receipts on the Grand Trunk of Canada Company’s 
lines for the week ending the 24th of June amounted to £33,816, 
and for the corresponding week last year to £30,175, showing an 
increase of £3641. The aggregate receipts from the Ist of 
January to date amounted to £761,326, and for the same period 
last year to £697,083, showing an increase of £64,243, or 9°22 per 
cent, 

THE accounts of the London, Brighton, and South Coast Rail- 
way Company for the past half-year having been submitted to the 
directors, a balance was shown, which, after providing for all de- 
benture and preference interest, admitted of a payment of a divi- 
dend of 7s. 6d. on the ordinary stock for the half-year ending the 
30th of June, leaving about £2000 to be carried forward to next 
half-year’s account. 


WHEN the scheme of a Pacific railway through Canada will be 
launched we know not, but we would say the sooner the better, 


portant that should imperial aid be sought for much could be 
said in favour of the measure. ‘The Pacific Railway, judiciously 
constructed, would be a profitable extension of the Intercolonial 
Railway, which is the only railway in the world out of this country 
enjoying the guarantee of the Imperial Government. Not only is 
this line (the Intereolanial) being formed from Halifax to Riviere 
du Loup, where it unites with the Grand Trunk, but the Grand 
Trunk carries it on to Quebec and Montreal, and indeed to some 
distance on the other side of Montreal, having, moreover, at Mon- 
treal built, at vast expense, the greatest railway bridge in the 
world (over the St. Lawrence) in the most substantial as well as 
expensive manner.—Herapath, 

Mr. KNIGHT, the general manager of the Brighton Railway, is 
now in Paris for the purpose of arranging, in conjunction with 
the Western of France Company, extended facilities for the ex- 
pected large accession of traffic to Paris by the Newhaven and 
Dieppe route during the present summer. It has been decided to 
run tidal express trains between Dieppe and Paris in connection 
with the departures from Victoria and London Bridge. There 
will also be a cheap night service between London and Paris on 
and from the lst of August next ; in fact, the whole of the former 
facilities, with several important additions, are being carried into 
effect by the Western of France and Brighton companies. With 
regard to passports, Mr. Knight has had an interview with Lord 
Lyons and ascertained that his lordship had received assurance 
from the Minister of Foreign Affairs, and also from the Minister 
of the Interior, that they will consider how far it is possible wnder 
existing circumstences for them to relax the present severity of 
the passport regulations, and it may be satisfactory for travellers 
to learn that no effort is being spared by Lord Lyons towards 
securing this desirable object. 

THE section from Vervins to Hirson of the Northern of France 
railway, opened last year for military transport purposes only, and 
almost entirely destroyed during the war, will be shortly re-opened 
for traffic. The Prefect of the Var has justauthorisedthe surveying 
the proposed routes for lines from Marseilles to Gardonne and Aix 
and from Gardonne to St. Maximin. The project has been revived 
of a line from Pontoise to Versailles via Poissy and St. Germain. 
The railway from Lourdes to Pierrefitte will shortly be opened. 
The following are said to be the additions which the Germans 
propose to make to the Alsace and Lorraine railway system, in 
order to complete and connect these portions of railways lately 
ceded to them. In addition to their old frontier line running along 
the right bank of the Rhine from Loerrach to Manheim, and thence 
by either bank to Coblentz, they now have another one which, 
starting from Basle, skirts the new frontier and connects Mulhouse, 
Colmar, Neuf-Brissach, Strasbourg, Bitsche, and St. Avold, with 
Metz, and Thionville. First of all, the transverse Alsatian lines, 
running to Wesserling, Munster, and Mutzig, will be connected 
with those of Plombiéres and St. Dié; next, communication will 
be established between Molsheim and Phalsbourg, and the line 
from Dieuze to Metz will be completed, and prolonged to Thion- 
ville. Besides this, in order to perfect a second frontier railway 
line, the lines from Euskirchen to Treves, and from Deux-Ponts 
to Wissembourg, will be completed, and the Neuwied and Deutz 
Railway continued along the right bank of the Rhine. The whole 
of these additions will probably measure some 60 or 70 leagues; 
but Germany will then possess not one only, but really three 
frontier lines of railway, whence seven, or rather nine, dif- 
ferent lines'can radiate, establishing communication with the south 
the east, and the north of the German Empire. 


Tne chairman of the Mexican Company, Mr. K. W. Crawford, 
M.P., stated at the recent general meeting the great object of the 
company will be accomplished by the opening of the line entire 
from Vera Cruz to Mexico by the end of next year. ‘* We were 
enabled to open a short distance, to which we referred at the last 
half-yearly meeting, from the old station, our former terminus, 
called Paso de Macho to the River Atoyac, a small distance of 
six miles and a-quarter, and also a further distance of five miles 
was completed to a place called Potrero in April last, leaving only 
twelve miles to be finished up to the station, I can hardly call it 
a town, bearing the name of Fortin, on the east side of the great 
Metlac Ravine. The effect upon the lower line was exactly what 
we expected. As soon as we had carried our line through the 
very difficult pass which lies to the westward of Paso del Macho, 
we found we were enabled to compete on more satisfactory terms 
with the carriers, and the consequence was an immediate increase 
to a very considerable amount over the traffic which we had pre- 
viously had. Going to the upper line, there you find that we 
have been enabled through the year to carry on a fair amount of 
business. The traffic has been upon the whole satisfactory. We 
took during the year an average rate per mile per week of 
£22 1s., and for the first four months in the present year we took 
an average of 222 5s, 11d. On the lower line wo had taken during 
the last year an average of only £16 1s. 10d. y= the forty-seven 
miles then open ; but immediately that the further di of 





NOTES AND MEMORANDA. 


THE Philadelphia Ledger states that Professor Agassiz, having 
had a coast survey steamer placed under his control, is about 
starting upon an expedition to examine the waters of the Pacific 
Ocean along the coast of North America, and in connection with 
deep sea soundings will collect specimens of natural history. 


Takinc the French war indemnity in its English shape of 
£200,000,000, payable in gold, it appears that the sovereigns com- 
posing it would weigh 1568 tons 17 cwt. 2 qr. 5 5-7lb. Piled one 
bg another, they would reach a height of 197 miles 2 furlongs 
11 poles 1 yard 2ft. 2in. Placed edge to edge they would extend 
2762 miles nearly ; used for paving they would cover more than 19 
acres of ground ; melted down they would make a mass containing 
2811 cubic feet of solid metal ; and finally, supposing one man to 
count them over at the rate of 100 a minute for twelve hours a 
day, it would take him over 222 days to complete his task. 


Mr. WILLIAM REINIGE proposes a new method for the quantita- 
tive determination of iodine, founded upon the decomposition of 
the permanganate of potash by iodide of potassium. Asneither 
chlorine nor bromine exhibits the same reaction, this method 
would appear to be the best for the quantitative analysis of iodine 
compounds. Take a solution of an iodine salt, add a little sulpburic 
acid to neutralise the excess of alkai, or render slightly alkaline 
by means of carbonate of potash or soda ; then heat to gentle boil- 
ing in a beaker, and gradually add a solution, composed of 
2°5 grammes permanganate of potash dissolved in 497°5 grammes 
distilled water, until all of the iodide of potassium is decomposed. 


; y 0 | The quantity of permanganate consumed will give the amount of 
and that its bearings on the great interests of England are so im- | 


iodine, for every gramme of it represents two milligrammes of 
iodine. The accuracy of the analysis is not destroyed by the pre- 
sence of bromine or chlorine in the solutions, 


In the first half of the year 1871 we have sent abroad, from the 
fruits of our industry, cotton manufacture of the value of 
£27,298,461, and yarn and twist £7,091,755; woollen and worsted 
manufactures, £12,065,467; yarns £2,591,270; linen manufactures, 
£3,588,916; and yarn, £1,149,338 ; silk manufactures, £975,831; and 
twist and yarn, £634,020; apparel, haberdashery, hats, £4,382,590; 
iron and steel, in all states (from pig upwards), £11,778,847; 
hardware and cutlery, £1,715,887 ; telegraphic wires and apparatus, 
£859,519; machinery, £1,468,194 ; copper, wrought and unwrought, 
£1,20,251; earthenware, £817,351; leather and _ saddlery 
£614,952; coal, £2,735,892; beer, £1,045,554. Adding about one- 
fourth more to the value of these leading articles of our export 
trade, for lesser items not above enumerated, we reach the 101 
millions sterling, the value of the British and Irish produce and 
manufactures exported in the first half of 1871. 

AN alloy of three parts of lead with one of platinum broken 
up and exposed to moist air, carbonic acid, and acetic acid, was 
found by M. A. Bauer to be converted into white lead and a grey 
powder mixed with some finely divided platinum. The steel grey 
powder has a specific gravity of 15°77, and is composed of 49 per 
cent. of platinum and 51 per cent. of lead, which corresponds with 
the formula Pt Pb. M. Bauer has more recently shown that this 
compound is produced by melting platinum with a small excess of 
lead under a 
liant incandescence. On allowing the crucible to cool extremely 
slowly, the alloy is obtained very beautifully crystallised, and of 
a reddish colour, resembling bismuth. The slight excess of lead 
is removed by acetic acid as before. The specific gravity is 15°736 
and is somewhat in excess of the theoretical number 14°89, show- 
ing that contraction takes place in the formation of the alloy. 


Durtine the late strike at the anthracite coal mines in Penn- 
sylvania some persons instituted a comparison as to the relative 
value of anthracite and bituminous coal for heating purposes. 
This was done at Colt’s armoury, at Hartford, and after some 
careful experiments it was found that for steam generating 
purposes Cumberland coal was better and cheaper than anthracite, 
whether compared ton for ton, or by the relative cost of the two, 
Of course it should be understood that anthracite coal was 
temporarily higher in cost than formerly. The advantage of the 
bituminous coal was not great—between 3 per cent. and 5 per cent. 
—but sufficient to establish the fact that bituminous coal may 
profitably be substituted for much of the fuel hitherto drawn from 
the anthracite coal mines of the United States. Coal has been 
discovered on the Central Pacific Railroad, and has been selling at 
San Francisco at high rates. This discovery is obviously a matter 
of much importance, not only to the Central Pacific Railroad, but 
also to the various interests and industries which centre at San 
Francisco. 

Mr. C. WILKINSON announced lately to the Royal Society of 
Victoria that gold, when placed in a solution of its chloride uader- 
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yer of borax glass; they readily combine with bril- | 





going decomposition by contact with organic matter, determines | 


the deposit of much or all the liberated gold upon itself. This 
fact, first observed by Mr. Daintree, he assumes as accounting for 
the formation of nuggets. Mr. C. Wilkinson also found that 
copper, iron, and arsenical pyrites, galena, zinc blende, stibmite, 
wolfram, and molybdenite, also act as nuclei for gold thus reduced, 
but that brown iron ore and quartz do not. These results have 
been verified by a critical inquiry conducted by Mr. C. Newberry, 
analyst to the Geological Survey. Mr. W. Skey, analyst to the 
Geological Survey of New Zealand, has communicated to the 
Wellington Philsophical Society a number of experiments on the 
same subject. He eliminated the cases of wolfram, &c., as being 
due to the presence of soluble proto-salts of iron, &c., and, there- 
fore, had only to investigate the metallic sulphides and arsenides. 
On pursuing the subject, to his surprise he found that cubes of 
galena were perfectly gilt when placed in solutions of gold, with- 
out the intervention of any organic matter whatever. This direct 
reduction he has also effected by proto and bisulphides of iron, 
sulphides of copper, the sulphides of zinc, tin, molybdenum, lead, 
mercury, silver, antimony, bismuth, arsenic, platinum, and gold, 
and among the arsenides, mispickel, and arsenide of silver. hile 
allowing, therefore, that organic matter has had a share in the 
reduction of gold, he thinks that by far the greater portion of our 
gold and silver deposits, especially those situated the deeper 
seated rocks and lodges removed from carboniferous strata, have 
been wholly due to the deoxidising effects of pyritous minerals. 
Tue scientific world will feel an interest in some recent 
experimental investigations by Mr. William Crookes, F.R.S., of a 
new force. It is now a year ago since he contributed to the 
“Quarterly Journal of Science,” of which he is the editor, an 
article in which he stated, in the most emphatic manner, his 
belief in the occurrence, under certain circumstances, of phe- 
inexplicable by any known natural laws, and indicating 





six miles and aquarter was opened, our receipts rose to £21 12s. 4d., 
and we have no doubt that we shall continue, as our line is 
further extended in its operation towards the west, to acquire 
gradually from day to day an increased amount of the general 
carrying trade of the ape ‘At that point to which I have re- 
ferred near to the station of Fortin, we come to the great Metlac 
Ravine. It isa natural fissure in the country of most formidable 


dimensions, At the spot where it was crossed by the old high 
rol, and contiguous to which we ourselves to cross it 
our original design, there was a width of ., and a depth 
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of 370ft. to be got over. The intention was, when this 
company was brought out, and for some time afterwards, to have 
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smaller oon. However, in the altered circumstances of the 
company it became ni 
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several tests which men of science had a right to demand before 
giving credence to the genuineness of these phenomena. Since 
that time Mr. Crookes has had opportunities afforded for pursuin 
the investigation, and, by availing himself of them, has arriv: 
at results so definite that he considers it right they should be 
ublished. This he has done in the July number of the scientific 
journal above mentioned. In presence of several scientific 
observers, including Dr. Williams Huggins, F.R.S., and Serjeant 
Cox, both of whom write to verify the statement, Mr. Crookes has 
seen sufficient to warrant him in making the assertion that the 
existence of a new force is established—a force in some unknown 
manner with the human organisation, and which for 
convenience he designates the psychic force. He finds that in 
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MISCELLANEA. 

Tae North-West Austrian has let a contract for 2000 tons of 
rails to the Thy-le-Chateau, the Couillet, the Monceau-sur-Sambre, 
and the Selessin works. 

Messrs. SresE and Gorman have been awarded the “silver 


| medal of the first class” at the International Maritime Exhibition 


at Naples, for improvements in diving apparatus. 

Ir is proposed in the United States to issue through tickets for 
London to Australia, which would be available fora journey to 
the antipodes by way of the Atlantic Ocean and North America. 

Tue bronze statue of Professor Samuel F. B. Morse, the father 
of telegraphy in the United States, was unveiled on the afternoon 
of June 10, in the presence of a vast assemblage, at Central Park, 
New York. 

A “Lomparp” telegram from Amsterdam states that very suc- 
cessful experiments have been made in Nieuwe-diep with tor- 

oes. One torpedo, having been under water two years, when 
ignited by an electric spark destroyed a gun-boat entirely. 

THE Champagne forgemasters complain of the treatment to 
which the Eastern of France subjects them by leaving them with- 
out rolling stock, but, probably, the company has not regained all 
its old authority in the matter. The works of the Haute-Marne 
are especially suffering from the want of rolling stock. 

AN accident took place on the Lancashire and Yorkshire Rail- 
way on Monday morning, when a = of a bridge close to the 
Horbury Bridge station fell in. train passed over the bridge 
shortly before the accident occurred. The traffic was, of course, 
much delayed, passengers having to alight at one end of the 
bridge and walk to the carriages at the other end. 

THERE is no truth, says the Economista d'Italia of the 2nd of 
July, in the report which has appeared in several Italian papers 
that a portion of the casing of the Mont Cenis Tunnel had fallen 
in. Our contemporary adds that the above 7 originated in 
consequence of an accident which happened in : & portion 
of the rock, but has nothing whatever to do with the casing, which 
presents the most solid and satisfactory appearance. 

THE New Jersey Central Railroad Company have commenced ex- 
tensive improvements on the basin skirting their premises. They 
have resolved to dredge the basin inside their jurisdiction to an 
average depth of 25ft., so as to suit the largest class of vessels with 
anchorage. Docks and bulkheads will then be constructed for the 
more convenient and rapid taking in and discharging of cargo. The 
cost of the undertaking will be over 1,000,000 dollars. 

A MEETING of persons, both employers and employed, engaged 

, Make lace on Monday evening, 
at eight o’clock, at the office of the “Working Men’s Club and 
Institute Union,” 150, Strand, to arrange for the inspection of 
Signor Castellani’s collection of ancient jewellery, under the 
guidance of that gentleman and of C. T. C. Newton, Esq., keeper 
of Greek and Roman antiquities at the British Museum. 

THE mayor, aldermen, and commonalty of New York have been 
authorised to take stock in the New York (Viaduct) to the amount 
of 5,000,000 dols. The New York (Viaduct) has been empowered 
to construct two viaduct lines or branches through the east and 
west sides of the city of New York, from a common starting point 
at or near Chambers-street, between Broadway and Chatham. 
street. It has also obtained powers to cross the Harlem river. 

WE learn that the Admiralty have given directions for the cap- 
tains of her Majesty's ships at Portsmouth and Devonport to 
make themselves practically acquainted with the working of Har- 
vey’s sea torpedoes, facilities being afforded them for this par- 
pose. The Italian Government have ordered a number of these 
torpedoes, both large and small. Captain Harvey has been re- 
quested to hold himself in readi P d to Holland, for 
the purpose of giving instruction in the use of his invention — 
an invention, we fear, not sufficiently appreciated by our own Ad- 
miralty. 

It is proposed tobstablish a college of science in York. It is 
estimated that £25,000 will be required for the erection of a 
suitable building, and that an equal sum will have to be invested 
for the maintenance of the different chairs and accompanying 
lectureships. As the annual maintenance of the college will ne- 
cessitate an investment of an additional £10,000, the total sum 
required for the efficient commencement of this important un- 
dertaking is £60,000. The committee have opened a subscription 
list on the understanding that no money will be called in until 
the minimum sum of £30,000 be promised. To facilitate the 
movement Sir Andrew Fairbairn has agreed to subscribe £1000, 
provided the minimum sum be forthwith raised. 

THE Factories and Workshops Acts Bill before the House of 
Lords proposes to enact that in future it shall be the duty, not of 
the local authorities, but of the factory inspectors acting under 
the orders of a Secretary of State, to enforce the ——- of the 
Workshops Acts, 1867 to 1871. The Secretary of State may allow 
a modification of the regulations by reason of the nature of the 
business depending on the weather or the seasons of the year; in 
such cases, young persons of fourteen and women may be permitted 
to be employed for a period not exceeding fourteen hours in any 
one day, but if under sixteen years old they are not to be so em- 
ployed for more than three days in a month, and if sixteen not for 
more than ninety-six days in a year nor for more than five con- 
secutive days ina week. Notice of a factory accident is not to he 
required if the person injured returns to work within forty-eight 
hours. 

On Saturday, the election of ion re for the Newcastle 
College of Physical Science, which will be opened in € dctober, was 
made by the committee. The experimental philosophy chair was 
bestowed on Alexander Herschel, Esq., a son of the late Sir John 
Herschel, late scholar of Trinity College, Cambridge, a wrangler 
in 1869, and a lecturer on physics in the Andersoniau University, 
Glasgow. For the professorship of chemistry Mr. A. Freire- 
Marreco, who for twelve years has had sole charge of the chemical 
classes of the University of Durham College of Medicine in New- 
castle, was elected. The geological chair is given to Dr. David 
Page, L.L.D., of the University of St. An:irew’s, Fellow of the 
Royal Society of Edinburgh, and of the Geological Society of 
London. There are so many eminent men applying for the 
mathematical chair as to render the ultimate selection a work of 
— difficulty. The appointment will be made in a few 

Ss 

THe returns relating to the carriage of coal by railway for the 
half-year just closed present some striking and singular features ; 
not the least important is the falling off in the quantity carried by 
the London North-Western, whi been by the 
Great Eastern, which passes through no coal-field whatever, but 
is dependent on the Derbyshire and Yorkshire fields and the lines 
connected with them. e dispute between the Great Northe:n 
and the Midland companies has undoubtedly affected the other 
lines. The Midland now take the first place, carrying 213,741 
tons more in the first six months of the present year than duriug 
the same period of 1870, whilst the increase of the Great Noriheru 
was 99,133 tons, and by the Great Eastern 135,68! tona The 
total increase for the six months was 387,485 tons in favour of 
1871, The Great Northern carried, during the half-year, a iarge 
tonnage of Silkstone coal, . stand in the 
Sp me From six of the leading 
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IMPROVED CYLINDER COCK. 

Our engraving, extracted from the American Railroad Gazette, 
represents a new form of cylinder cock d ed by Mr. Buchanan, 
of the Hudson River Railroad. The difficulty of keeping the ordi- 
nary plug cock from leaking first drew his attention to the neces- 
sity of some different arrangement. It will be seen that the plan 
which he adopted is simply a conical seat valve B, B, which is 
opened by the inclined plane in the flat rod C, C, which is operated 
by the ordinary appliances used for opening 
cylinder cocks, The case consists of two pieces: 
oue, D, which screws into the cylinder; the 
other, E, which is screwed into D. By this 
means the valve can be taken out and ground 
into its seat by simply unscrewing the lower 
piece E, 

When the valve is lifted from its seat the 
water or steam escapes through the segmental 
openings and out through the hole A. It will 
also be observed that in case the piston should 
create a vacuum in the cylinder the valve will 
lift and admit air into it. Although the only 
object which led to the adoption of these valves | 
or cocks was to obviate the trouble which was 
expended in keeping tight those ordinarily ffi} 
used, yet it was found by experience that the }iii 
piston packing of those engines which were sup- 
plied with these valves stood much better than 
it did on the engines with the old plug cocks. 
This result is an important one and worthy of 
careful attention. It might be attribu to 
two causes: first, to the exclusion of cinders 
from the cylinders by supplying air through the 
cocks instead of through the exhaust: and, 
second, to the fact that with these valves no 
vacuum could be found, or at least sustained 
for any length of time in the cylinders. Pro- 
bably to most of our readers the reason for 
this result will not appear so important as the 
result itself. The latter can be tested experi- 
mentally at a comparatively small expense, and even though no 
great effect upon the packing should be observed, yet this plan 
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furnishes a valve which is easily kept in repair, and in that way is 
an improvement on the old form of cylinder cocks. 








ON LIGHT RAILWAYS. 


A PAPER on the above subject was read before the Civil and 
Mechanical Engineers’ Society on Friday, 30th June, by Mr. 


them, they were now raising their voices to have them brought to 
their very doors, Expensive tunnels, high embankments, deep 
cuttings, magnificent viaducts, tial stations, &c., were not 
required; nor should the light railways be laid out with the view 
of messanger posterity monuments of engineering skill and extra- 
vagance, but all the latest improvements and inventions should be 
adopted, by means of which even a district of hills and valleys 
might be supplied with railway accommodation at a comparatively 
moderate cost, and there was no doubt that in many instances the 
lines would be made by the landowners themselves, who would of 
course be opposed to all unnecessary iture, 

The author then gave a — of a short line of “‘light 
railway” which his firm had lately constructed for the Duke of 
Buckingham and Chandos, by means of which the Duke’s estates 
at Wotton are brought into connection with the Aylesbury and 
Buckingham Railway at Quainton. This line (4ft. 84in. auge) is six 
miles in length, with a branch of one mile and a-half. It is 
throughout eminently a line of light works, and, with few excep- 
tions, a surface line, the highest embankment being 12ft. and the 
deepest cutting 10ft. There are no road bridges, the turnpike 
and other roads being crossed on the level. 

The rails are bridge rails, weighing 301b. per yard, and are 
secured into longitudinal cr ted timbers, 6ft. Gin., by means of 
fang bolts; there are transoms 4in. by 4in. at every 12ft., kept in 
their places by a wrought iron tie rod fin. diameter. The ballast 
is 10ft. wide, and is Gin. to 9in. thick under the bottom of the 
timbers. The line is only partially fenced, the existing hedges 
being utilised for that purpose. 

The main line starts from the Quainton station of the Aylesbury 
and Buckingham Railway, crosses the Aylesb and Bicester 
turnpike road about one mile to the west of Waddesdon, passes 
through Westcott and Wotton, and terminates at a point near 
the road leading from Wotton to Brill. The sharpest curve is 
ten chains radius (excepting that at the junction of the branch line, 
which is eight chains radius, and the steepest gradient 1 in 60. 

Nearly four miles of the line have been in use since the early 
part of this year, and in the month of March alone more than 
3200 tons were carried over it; the line is at present being worked 
by horses, The estimate for the works was £1400 per mile, 
exclusive of the cost of land, and the author did not think that 
amount would be exceeded. It must be remembered that there 
were no parliamentary expenses incurred on this line, that the 
works throughout are light, that all the roads are crossed by level 
crossings, and that (with the exception of laying the permanent 
way and points and crossings) the works have been executed 
witout the intervention of a contractor. 
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1284. James Kennan and Tomas Kennan, Fishamble-street, Dublin, 
“ Improvements in strained wire fences.”—12th May, 1871. 

1403. ALrRED Wricnt, Sandringham-road, Dalston, Middlesex, ‘Im- 
provements in mustard pots, cruets, and other vessels.”—25th May, 





1871. 

1455. CHARLES FREDERICK CHEW, Haverstock-hill, London, ‘‘ Improve- 
ments in pianofortes.” 

1463. Henry Tuomas Tusss, Noble-street, London, “ Improvements in 
cases for pins, needles, hooks and eyes, buttons, and other small ware 
articles.”—lst June, 1871. 

1467. Pierre Romine, Chancery-lane, London, ‘‘ An improved treatment 
of wines and other alcoholic liquors for ageing or improving the 
same.” 

1471. JosepH Roruery and ANDREW Roruery, Waterloo Main Colliery, 
Leeds, Yorkshire, ‘‘ Impr ts in hinery or apparatus for 
cutting coal, stone, and other minerals.”—2nd June, 1871. 

1487. Jonn Watson Burton, Leeds, Yorkshire, “‘ Improvements in treat- 
ing and refining oils and fats for jubricating and other purposes,” 

1489. BENJAMIN Loum, New Brighton, ‘‘Improvements in the manu- 
facture of phosphates of soda and other e bases.”—5th June, 
1871 


1534. Wirii1aM CAMPBELL, Aberdeen, N.B., “‘ Improvements in lifeboats.” 
—9th June, 1871. 

1545. JosepH RanDALt Tussaup and Francis Curtis Tussaup, Baker- 
street, Portman-square, London, “Improvements in obtaining the 
separation of hair or other covering the skins of and in 
the application thereto of artificial skins.”—10th June, 1871. 

1555. Joun Fremine ALLAN and James Morratt, Glasgow, Lanarkshire, 
a3. "3 t gasholders.”—12th June, 1871. 

1559. James Hunter, Coltness Ironworks, Lanar’ , N.B., “ Improve- 

ments in utilising the waste gases formed in blast furnaces by the 
duction and Iting of i tune, and apparatus connected there- 











with.” 

1561. Lewis Wricut, Hannah, Lincolnshire, “Improvements in potato 
drills.”—13th June, 1871. 

1581. ABRAHAM WappincTon and WALTER James Turner, Bradford 
Yorkshire, “‘ Improvements in means or apparatus for singeing and 
eropping textile fabrics.” 

1587. BERT RussELL, Wellington--place, Belfast, Ireland, ‘ Improve- 
ments in paper and cardboard anying apparatus, applicable to similar 





drying ”—15th June, 1871. 

sol dons, Guat, Uddingston, Lanarkshire, N.B., “‘ Improvements in 
loughs.” 

1503. Goprrey Ermen, Manchester, ‘I P ts in hinery for 
polishing and finishing yarn and thread. 


1595. THomas a Saw Mills, Dewsbury, Yorkshire, ‘‘ An improved 





William Lawford, M. Inst. C.E., who stated that the subject of 
light railways had for some time past occupied the attention of 
engineers and others, and was one well worthy of being considered 
in all its aspects, whether looked upon from a commercial or an 
engineering point of view, for branch lines. As feeders to main 
lines they would doubtless prove valuable adjuncts to the existing 
system of the country, especially in those districts where the 
natural features of the land would otherwise require expensive 
works. It is a well-known fact that many of the old constructed 
branch lines in this country are suckers from, rather than feeders 
to, the mt lines. One important feature in connection with 
light railways must not be lost sight of, viz., that it would be 
impossible to carry on them a large and rapid passenger traffic, 
such as is now the case with the main lines of the country. A large 
and rapid traffic means heavy engines, heavy rails, &c.; but for an 
omnibus and light goods traffic, a light railway, with light per- 
manent way materials, light engines, &c., might be made with 
great advantage, not only to the travelling community, but also 
to shareholders. 

The author did not enter into the question of gauge, but for 
the present pu: assumed the 4ft. 8hin., or narrow gauge, to 
be the practical gauge of the country, and he wished it to be 
clearly understood that by the term are railways” was meant 
branch lines from existing main or t lines to districts where 
the traffic was still undeveloped; constructed, however, in a 
thoroughly substantial and permanent manner, with all the parts 
made sufficiently strong to carry a maximum load of five tons on 
each pair of wheels. 

With regard to the cost of light railways generally, he thought 
that from £3000 to £3500 per mile, according to the nature of the 
country, would be sufficient for a single line of railway (4ft. Shin. 
gauge) and works, exclusive of the cost of land, and that with light 
weights, low — (and this must be insisted upon), and flexible 
rolling stock, the first cost of construction, and that most impor- 
tant item, the cost of maintenance, as compared with ordinary 
railways, might be materially reduced. He further stated that the 
— of sharp curves and — gradients entered largely into 
the present subject, but he thought it would not be denied that a 
line with steep ients and sharp curves, constructed at a mode- 
rate first cost, would give a lower final result in wor! expenses 
(taking into account the saving of interest on capital) than a line 
made at a heavy cost with easy gradients and curves, 

Railway accommodation was almost as much an essential to 
thisj country as air and water. It might have answered the 
purpose of certain localities that they should enjoy railways, and 
je = - be os pet ps of on ie the ce of the 
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and others used their utmost exertions to drive relways from 








arrang’ ts) hinery or apparatus for sawing and boring timber 
or other materials, in combination with engine and boiler for driving 
the same.” 

1599. Davip Greic and Wiiu1aM Danret, Steam Plough Works, Leeds, 
Yorkshire, ‘Improvements in machinery for compressing air.”—16th 
June,1871. 

1609. WiLL1aM Povuparp, Blackfriars-road, Surrey, and James Tuomson, 
Old Kent-road, Surrey, “‘ Improved means and apparatus for increasing 
the updraught in chimneys to prevent them smoking.” 

1611, ALEXANDER CHARLES Morratt, Princes-street, Leicester-square, 
London, “Improvements in apparatus for regulating the motion and 
action of door springs.” —19th June, 1871. 

1613. Puiuip FRANKENSTEIN and SaMvet Puituirs, Manchester, “ Im- 
provements in the fastenings of leggings, guiters, and the like 


articles. 
1615. Joun Mou, Oldham, Lancashire, ‘‘ Improvements in mules for 
1691. GzoRce AvousTus FREDERICK Fowke, Conservative Club, St. 
Jam , , “7 '» ti standards or uprights 
used in wire fencing, and in the means of admitting and thi 





securing the 


1623. Joun Foster, jun., Beela Mills, Milnthorpe, Westmoreland, “‘ An 
improved mode of and apparatus for grinding and cleaning the teeth 
of cards for carding flax, tow, and other fibrous materials.”—20th June, 


1871. 

1627. St. Jonn Vincent Day, Glasgow, Lanarkshire, N.B., ‘‘ Improve- 
ments in rolling stock for railways and t ys.” 

1629, Fraycis Avovstus WiTHaM and THomas WaitTHam, Burnley, Lanca- 
shire, ‘‘Certain improvements in winding frames employed in the 

aaa of cotton, woollen, or other fibrous yarns.”—2lst June, 


1636. WaLteR ButrrFRwortH and Joun Howanrtu, Rochdale, Lancashire, 
“ Improvements in apparatus for consuming smoke in steam boiler and 
other furnaces.” 

1687. Jonn Macintos Macintosu, Strand, London, ‘‘ An improved seed 
sower, cultivator, weeder, and strawberry-runner cutter, to be used 
combined or tely.”— A communication from William George 
Comstock, East ord, Connecticut, U.S. 

a“ Epwarp Tuomas Hucues, Chan -lane, London, “ Senate 

™: —, 


rniture, se and for like 
om 7 eae from Joseph ord Sargent, New toven, Connec- 
cut, U. 
1642. Rae Kontos, Maryhill, Lanarkshire, N.B., and James HenpERson, 
re) a kshire, N.B., ‘‘ improvements in obtaining sulphate of 
hydrochloric chlorine, and other products.” 
1643. ENRY Hicuton, Putney, Surrey, “ Imp: ts in galvani 


1644. Joun Cameron MacDonatp, Waddon, Surrey, and Jos CaL- 








VERLEY, Albany-road, berwell, Surrey, “ Improvements ma- 

chinery for printing and cutting into shoots rolls of pa , and in type 

chases for up ie, from which = stereotype 
printing or such roll or cylindrical machines. 

1 LLIAM Epwarp Gepoz, Wellington Strand, London, 

“An improved machine for man comfits or sugar plums.”—A 

from Eugtne Dujour Frangois Cou: Chartres, 





1646. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘ e- 
ments in k arresters.”—A communication from James Smith and 
‘Thomas Wiliam Wordsell, Altoona, Blair, Pennsylvania, U.S.—22nd 

us Al 

1648. Groce Wars, Guano, Caseytin, London, x improved 
m of producing, instead y engraving, “eae lesigns on 

\ communication from Francois Victor Baudelot, 

1652. Joun Ropert Orp aud Henry Mappison, 
“Improvements in machinery or apparatus used for 

1653. Witt1aM Ropert Lake, Sout pton-buildings, on, 

improved disintegrating machine for tearing leather into filaments or 
shreds.”—A communication from Edward Seymour Hidden, Millburn, 
New Jersey, U.S. 

1656. Joun Bettamy Payne, Chard, Somersetshire, and Witt1aM Epwarp 
Newton, Chancery-lane, London, ‘‘ Improvements in the manufac- 
ture of twines, lines, cords, and strands for ropes, and in the process 
and apparatus for polishing and finishing yarns, strands, twines, and 
ie isms Eacas Dives. inion “he Gemeed entailed 

1660. OMAS WES, =] . mdon, 
impl it or hine for forking and pulverising land.” 

1662. Witt1au Harpine, Penge, Surrey, ‘Improvements in cartridge 
pouches for military or = was 

1666. Georce SINcLarR, ith, Midlothian, N.B., ‘‘ Improvements in 
be | spent or used ley resulting from the preparation of wood or 
other | brous substances employed in the manufacture of paper 


“Improvements in creel 








1667. Taomas Wess, Bridgenorth, Salop, 


frames.”—24th June, 1871. 
1669, Witt1amM Bentey, Birmin , ‘A new or improved instrument 
for administering medicine to horses and other animals.” 
1670. Henry Borromiey, Low Moor, near Bradford, Yorkshire, “ Im- 
provements in the treatment of yarn during the process of doubling.” 
1671. WittiaM Burns, Little Ilford, Essex, “‘ Improvements in pipe 
ts. » 


joints. 

1674. Grorce GLover, Manning-street, Marylebone, London, ‘‘ Improve- 
ments in the construction of invalid bedsteads.” 

1675. Georck Gwynne, Marylebone-road, London, “ Improvements in 
treating fatty, oily, waxy, and hydrocarbon bodies.”—26¢th June, 1871. 
1678. WrLt1aM CAMPBELL, Aberdeen, N.B., ‘‘Improved means or appa- 

ratus for putting out and lowering lifeboats and other boats.” 

1679. Tuomas WHITEHEAD PARKER and JAMES GREENWOOD, Roach, 

cashire, ‘‘ Improvements in mules for spinning.” 

1650. Joun Davis, Great Dover-street, Southwark, Surrey, Joun ARTHUR 
Iuzery, Liverpool-road, Islington, London, Bernarp Isanox, Gilbert- 
road, Kennington, Surrey, and Jonn Suxiivan, Great Dover- t, 
Southwark, Surrey, ‘“‘ Improvements in the construction of apparatus 
for recording graphically the pressure, specific wity, and velocity of 
steam, air, and other gases, water and other liquids, as well as the 
speeds of machines.” ‘ 

1681. Jonw WittiaM Meine, Birket Bank, Wigan, Lancashire, “‘Im- 
provements in engines actuated by steam or other elastic fluid.” 

1682. Henry Deacon, Appleton House, near , Lancashire, 
“Improvements in certain apparatus for the manufacture of chlorine 
and of sulphuric acid.” 

1683. Joun Crorts, Richarp Dawson, and Jonn Kriya, Hunslet-lane, 
Leeds, Yorkshire, ‘‘ Improvements in apparatus for combing wool or 
other fibres.” 

1684. Henry Doo Rawtinos, Nassau-street, Portland-place, London, 
“Improvements in apparatus employed in filling bottles or vessels 
with avrated liquids.”—27th June, 1871. 

1687. AARON Metcatr and WI i1aM Gippons, Preston, Lancashire, *‘ Im- 
proved faller reliever for self-acting spinning mules.” 

1688. Ferpinanp Ratu, Goldsmith-street, London, ‘Im 
the means and apparatus employed for making = 
fabrics."—A communication from John Keenan, 


vements in 
ited or folded 
teaux (Seine), 


France. 
1690. Peter JENSEN, Chancery-lane, London, ‘“Improvements in materials 
for roofing.”—A communication from Julius Copenhagen, 


Denmark. 

1692. Henry Larce, Berners-street, London, “Improvements in ma- 
chinery for making bricks, tiles, and other moulded articles from clay 
or other suitable materials.” 

1693. Sir Joun Beruune, Chesham-place, Belgrave-square, London, 
“Improvements in wheels applicable especially to traction e: es.” 
1694. WitLiaM Mackrinper, Mere Hall, Branston, and G OHNSON, 
Cannick-road, Lincoln, ‘Improvements in apparatus for ploughing 

and cultivating land.”—28th June, 1871. 








Inventions Protected for Six Months on the Deposits of 
Complete Specifications. 
1701. Jonn Lipperp, Manchester, “ Certain improvements in the con- 
struction of railway chairs.”—30th June, 1871. 
1735. Witttam Toomas WALKER, Finsbury-circus, London, “‘ Improve- 
ments in apparatus used in gasworks for cleansing and pi gas 
from ammonia and other impurities.”—4th July, 1871. 





Patents on which the Stamp Duty of £50 has been Paid. 
. Taomas Goope MEssENGeER, Midland Steam Works, Loughborough, 
en “ Constru and erecting buildings used for horticul- 
purposes, &c.”—4th July, 1868. 

2144. ALFRED Fryer, Manchester, ‘‘ Cane juice, beetroot juice, &c.”—6th 
July, 1868. 

2074, "howanp Sum, Cordwalles, near Maidenhead, Berks, ‘‘ Brewing.” 
—20th July, 1868. 

2146. Eric Heo Wa.penstrom, Salford, Lancashire, ‘‘ Metallic rivets, 
&c.”—6th July, 1868. 

2148. Georce Davies, Serle-street, Lincoln’s-inn, “‘ Dyeing.”—7th July, 


1868. 

2152. Evence Corres, Haine St. Pierre, Belgium, ‘‘ Coke furnaces.”—7th 

July, 1868. 

2154. % HN Lawson and Epwarp GerrarpD Fitton, Leeds, Yorkshire, 
a HAcling, combing, cleaning, preparing, and spinning flax, tow, &c.” 
—Tth July, 1868. 

2155. Eaten Russet, Cramproy, Great George-street, Westminster, 
“ Forts, &c.”—7th July, 1868. 

2156. BERNARD PEARD WALKER, North-road House, Wolverhampton, 
Staffordshire, “‘ Effecting the juncti of driving bands.”—7th July, 


1868. 

2168. EveNnce Coppee, Haine St. Pierre, Belgium, ‘‘ Crushing and washing 
coal.”—8th July, 1868. 

2189. Jonn JEFFERYS, Tottenham-court-road, London, “Studs and 
buttons.”—10th July, 1868. 

2324. Ropert GriFFiTH HatriE.D, Chancery-lane, London, ‘Sliding door 
rollers.” —24th July, 1868. 

2172. Marcus Besro, Manchester, “ Delivering tickets, &c,”—9th July, 


1868. 
2185. Witt1aM Leckie GRAHAM Wricut, Glasgow, Lanarkshire, N.B., 
“* Rotary engines and pumps.”—10th July, 1868. 








Patent on which the Stamp Duty of £100 has been Paid. 


1861. ALseRT Wyp.eR, Belfield Printimg Works, near Rochdale, Lanca- 
shire, ‘‘ Drying and stretching woollen fabrics.” —26th July, 1864. 





Notices of Intention to Proceed with Patents. 

523. ALFRED jo, Halifax, “Im a asatinnae travelling 

motion to wire w! under proeess of man or formation 

581. ALGERNON — e and James Srevenson, Gravesend, ‘ Motive 
wer en 

53. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Gunpowder.” 
—A comm tion from James Samuel Brown.—27th eng 1871. 

589. Cart Epvarp Scuwartz and Cari RicHarp Scuwakrz, Waterloo. 
road, beth, Surrey, ‘‘ Metal frames of purses, portemonnaies, &c.” 
—28th February, 1871. 

542. JonN weg = hens 9 McNavout, jun., St. George’s 
Foundry, Rochdale. ashing an wi A 

sn Gomes WiLi1aM Doze, Altrincham, ig tok nl rotary motion 
to shafts by manual labour.”—1st March, 1871. 

554. Tuomas Roperat Hay Fisken, Leeds, ‘‘ Windlasses for steam culti- 

ition.” 

556. James Banneur, Great Queen-street, Westminster, and Henry 
Marruews, Gower-street, London, “ Treating coal for the manufacture 
of , &c.”—2nd March, 1871. 

567. RicHarD Bickerton and Ratpy Bickerton, Berwick-upon-Tweed, 
“ Harvesting - 


machines. 
568. Jonn Briacs and James Baitey, Whitecross-street, London, “ Pro- 
duction and manipulation of atrated waters.” _ 
578, HENRY WiLLaTT, Rosert Gee, and Joun Goss, New Basford,‘ Looped 
or knitted fabrics. 


574. Huncstone Linpon, Hampden-street, Tranmere, “Metallic ban 
fas’ gs for ’ compressed bales of wool, &c.” 
575. ley oe Moorg, G , N.B., “Sugar.”—A communication from 


—8rd March, 1871. 
585. MATTHEW Paci and ANDREW Pav, Dumbarton, N.B., “ Ships’ wind- 


586. Josepu Wiixzs, Pelsall Foundry, near Walsall, ‘“ Wheels and axles 
for pit tubs, &c.”—4th Mi 1871. 

592. Epwarp Davies, « lway chairs,” 

601. Morpecar Ropert Mayruorn, Wenlock-road, City-road, London, 
«“ Phaetons &e.”. March, 1871. 
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604. Joun Hi Ww: , Gra “ Mechanical slides 
| Boren = ody RENCH y’s-inn-road, London, 


608. Epwarp Tuomas Hucues, 2 Gone , London, “ Boxes, cart- 
oem cases, ”—A communication from Charles Stark Wells.—7th 

la 

612. Epwanp “Davies and Epwarp HUvtcHINsow, Liverpool, “ wage 

626. J Te: ae, io “ Reaping and sie machines.” —9 

oun Tenwick, Grantham, 
March, 1871. 

648. Georce Domrnicus Kitroz and Perer BroTHern —_ 
street, Clerkenwell, London, ‘‘ Steering vessels.”—11th March, 1 

665. JoHN MiTcHELL, Rochdale, “‘ —— for Ne a 

666. Exyest Nrtivs, Havre, France, “ naan ordnance.” 

Pee ae Bury 8t. += ety “Screens for screening corn.”— 

Ma: 
714. Joseph Satrer Otver, Victoria-road, Kentish Town, London, 
rinals and lavatories.”—17th March, 1871. 

1043. Epwarp Fre.p, Chandos-chambers, Adelphi, Westminster, an 
Lewis O.zick, Leadenhall-strect, London, “ Safety valves.” —20th A a 
1871. 

1205. Henry Fisner, Wolverhampton, “‘ Portable or stationary ward- 
robes.”—4th May, 1871. 

1285. James Kennan and Tuomas Kennan, Fishamble-street, Dublin, 


wire fences.”—12th May, 1871. 
Birmingham, ‘ * Fastenings for braces, &c.”— 


trained 
1343. Nenemian Brovon, “ 
19th May, 1871. 
1418. Hamitron Eva Tow te, row, Cannon-street, London, “‘ or 
aman, eT. communication from George Hermann Babcock.—27 
a 
4 i. 2 y Tuomas Tusss, Noble-street, London, ‘‘ Cases for pins, &c.” 
—Ilst June, 


sat a Guawice, East Sheen, ‘‘ Constructing walls, floors, &c.”— 
1487. Joux Watson Burtoy, Leeds, “Treating and refining oils and 


eae JosEPn eee Dowson and ALFRED Dowson, Great Queen-street, 
7 Tramway ce.” 
1489. Bassam TANNER, New Brighton, “‘ Phosphates of soda and other 
al bases.” 


1490. Ropert Mupce Marcuant, Kirby-street, Hatton-garden, London, 
“Ice, &c.”—5th June, 1871. 

1511. Hexry WILpDE, Manchester, “ Boiler tubes.”—8th June, 1871. 

1629. Francis Avcustus WitHam and Taomas WuirsamM, Burnicy, 
“* Winding frames.” 

1632. WitHELM WaLckeER, Boulevard de Strasbourg, Paris, ‘‘ Transmitting 
sounds and signals.”—21st June, 1871. 

1649. | omg ate TayLor, Westfield, Higher Broughton, “ Spring mattresses, 


1653. Wiiu1aM Rospert Laks, 8 London, “Tearing 
leather into filaments or J ae = "A communication from Edward 
Seymour Hidden.—23rd June, 1871. 

1664. Henry Liszey, New Bedford, Massachusetts, U.S., ‘‘ Glass-blowers’ 
—— communication from Samuel Redlon Bowie.—24th June, 

871. 

1682. HENRY oan, Jap House, near Warrington, “Chlorine and 
sulphuric acid.”—27th June, 1871. 

1688. FERDINAND oom Goldsmith- street, London, “ Plaited or folded 
fabrics.”—A communication from John Keenan.—28th June, 1871. 

1701. Jom~ Lipperp, Manchester, ‘‘ Railway chairs.”—30th June, 1871. 


rs hnildi 





ving an interest in opposing any one of such applications 
leave particular in writing of their objections to such se 


about 
Commissioners of Patents, within fourteen days of its 


at the office o! 


Gate. 
List of Specifications published during the Week ending 
‘eh July, 1871. 

2713, 4d.; 2885, 8d.; 2975, 1s.; 2999, 1s.; 3000, 10d.; 3009, Sd.; 3010, 8d.; 

8011, 8d.: 3020, 8d.; 3022, 10d.; 3027, Sd.; 329, 6s. 8d.; 3031, 28. 4d.; 3089, 
8d.; 3043, 6d.; 3048, 1s. 6d.; 3050, 8d.; 3063, &d.; 3064, 10d.; § 3067, 10d.; 
3068, 8d,; 3070, 4d.; 3072, Sd.; 3075, 1s.; 3084, 1s. 4d. 
8091, 6d.; 3097, 1s. 2d.; 3100, 8d.; 3121 22, 4d.; 
3127, 4d.; 3128, 4d.; 3183, 4d.; sss. 4-5 $135, 10d.; 3136, 4d.; 3138, 4d.; 
3139, 4d.; 3140, 8d.: 3142, 4d.; 3146, 4d; 3147, 4d.; 3150, 4d.; 3151, Sd.; 
3153, 4d.; 3154, 8d.; 3155, 4d.: 3164, 4d.; 3170, 4d.; 3172, 4d.; 8181, 4d.; 
3187. 4d.; 3196, 4d.; 202, 6d., 398, 4d. 





*,* 8 cations will be pie poe by “oo from the Per gee on 
receipt of the amount of price and 5s. must be 
remitted by Post-office Order, made payable at at the ronal 5 5, i. 
Holborn, to Mr. Bennet bess nay 2 Pp oe Ses Patent-office, Sou 
ampton-| -buildings, 








ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for 
Tue ENGINEER, at the office of her Majesty’s Commissioners of Patents. 





Class 1.—PRIME MOVERS. 


Including Fou Steam and other Engines, Horse, Wind, and 
Mills, Gearing, Boilers, Fittings, dc. 
= _ ak aneee N.B., “* Blast furnaces.”—Dated 20th December, 


This canine in combining with blast furnaces, having a range of flues 
at the top, pipes or passages communicating with calcining kilns, 
through which the waste gases are cunducted, and caused to calcine the 
ores.— Not proceeded with. 

—_,* G. 1 ee &t. Stephen’s-crescent, “ Furnaces.” —Dated 20th Decem- 
er, 187 
Powdered fuel is withdrawn at a uniform rate from a hopper or other 
receptacle by means of a screw, and it is caused to fall on to a ies of 
screws or other such obstacles which divide the shower and cause it to be 
dispersed over a considerable area, so that as near as may be each particle 
may be separately — to the action of a current of air into which it 
is drop The screw is arranged at the bottom of the receptacle in 
which the powdered fuel is contained, and it is driven at a very uniform 
speed, so that it may carry the fuel forward out of the receptacle in 
constant and proper proportion to the blast or current of air which 
simultaneously enters the furnace. The fuel is delivered by the screw 
into a close ong or distributing box, and falls down on to the screws 
which are contained in the lower part of this casing or box. 
3335. R. Boyp, Strand, “‘ Steam boilers.”—- Dated 21st December, 1870. 

This consists in furnishing steam boilers with a combination of 

different flues and tubes inside’ the boiler, arr: in such maaner that 
pass through some of such flues and return through others, 

thereby giving a large heating surface. Also in ee steam boilers 

with two or more smoke-boxes, one in front and one at the back, each 

provided with doors, by means of which the flues and tubes may be 

cleaned from either end.— Not proceeded with. 

sae c A C. Biack, South Shields, ‘‘ Slide valves.”—Dated 21st December, 

‘ 
The slide valve is a cylindrical equilibrium valve extending the whole 
length of the cylinder having the steam on the inside faces, exhausting 
h a port in the slide valve and through the cylinder cover. The 
motion is given to the slide valve through the pistons a stud 
attached to slide valves, and giving steam 4 one Pride and opening the 
other to oy exhaust, thereby dispensing with eccentrics and gear.— Not 


3348. O. Brooke and A. W. Reap, Manchester, *‘ Brattice cloths.” —Dated 
22nd December, 1870. 
This relates to the brattice cloths used more especially in coal mines, 


The inventors first 
the weft of the 


—— > as > be placed in a mixture of a saturated solu 

of soda, or of one of the salts of oxide of hon, or other’ m: ic 
oxide, with a flour or clay, and with catechu or other 
substance or taining 


3355. J. Marsnatt and W. B. Harpina, Gainsborough, “ Slide valves.”— 
Dated 22nd December, 1: 





a ting comm to 
through the medium of the main valve or by other suitable ‘ism, 
they are at all times at liberty to be adjusted by any variation of the 
governor so as to advance or retire over the induction ports in the main 
valve. This adjustment is effected by cranks or lever arms keyed on to a 
— controlled by the governor and mi connected therewith, 


cranks or lever arms ating upon inclined surfaces formed at the beck: 





tary or expansion val to at Gals peetie 
gorges 5 memes a eubste cuniy of 
steam to the cylinder asthe speed vd the engine varies.—Not proceeded 
with. 





Class 2.-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. - 

3342. 4 Sepiey, Conduit-street, “‘ Traction wheels.”—Dated 21st December, 


This near in applying elastic treads as follows: — On the outer cir- 
itable wheel or disc, and parallel to or at an angle to 

= dle % pe wheel or disc, the inventor affixes metal buffer cases 
metal toe with buffers similar to those used on railway 
engine, Couingne such a manner thatthe buffers are projected radially 
80 as to oe a sort of tire of the wheel. When these buffers as the wheel 
is rotated are brought into contact with the ground they will have an 
elastic —— = on the roadway. In order that the buffers may 
— rele re their cases, these cases are suitably packed and pro- 
tition rol rollers, and ma ay contain one or more springs or elastic 
caieiomen—die 


3358. H. B. Youna, Instow _ —Dated 23rd December, 1870. 
A screw er shaft fixed upon it a hollow boss which contains 
The shanks of two blades beinginserted in the boss are 
ag by the bearing holes and are retained in it - arms. 
These shank arms gear into gabs or grooves in the nut and stops in the 
blade shanks, determine the extent of their axial movement of the stern. 
3263. D. Greic and J. Gozney, Leeds, “Carriages and wagons.”—Dated 
13th December, 1870 
Each carriage or wagon is supported on two pair of wheels, and each 
pair is mounted so as to be i to lock by the axis assuming an inclined 
position to the centre line of the carriage or wagon. The two axles are 
connected by a rod passing from one axle to the other, so as to cause 
them to incline simultaneously, but in opposite directions, in order that 
the two pairs of wheels may conspire to esuse the carriage or wagon to 
move in a curvilinear course. A draught bar or arm is fixed to each axle, 
and projects to the front or rear as the case may be, and in making up a 
train these bars or arms are connected together by locking pins. When 
the train is travelling in a straight course all the draught bars or arms will 
be in the line of a and the train maygbe drawn equally weil from 
either of its ends, so that it can readily be drawn either backwards or 
forwards, and one of the axles of each carriage is capable of being controlled 
whenever desired by a screw or other steering apparatus. When one of 
the axles with its draught bar or arm is poe be to incline by means of 
the steering apparatus a corresponding inclination will be given to all the 
other axles and draught bars, and the train can be steered in any direc- 
tion desired.—Not proceeded with. 


Class 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

3298. W. Witson, Bradford, ‘ Weaving reps.” —Dated 17th December, 1870. 
This consists in having the warp threads to interlace or to cross each 

other, by causing each thread to change places with the ordinary thread 

at each change of shed, or at each shoot of the weft, or at other determi- 

nate times. To effect this improvement the inventor employs dupe 
healds, such as those employed in the production of lenoes. - Not pro- 
ceeded with. 

3338. 8. Oppy, Salford, *‘ Self-acting mules.”— Dated 21st December, 1870. 
The improvements consists in a lever, which is loose on the shaft, and 

on the boss of which is mounted a spring. One end of this spring enters 
between the studs projecting from the catch as usual. The lever is made 
with a slot, in which is fixed an adjustable stud, which takes into an in- 
clined slot in the flat end of arod. The other end of the rod is provided 
with a stud fitting in the slot in the faller leg. The flattened end of the 
rod is guided in a bracket fixed to the carriage. 

3340. J. Cook, Sneinton, “* Cutting lace.”—Dated 21st December, 1870. 

The inventor employs a handle or handles attached to er forming part 
of a frame which supports one or more sets of apparatus. A bracket pro- 
jects downwards from the frame. From the bottom of this bracket pro- 
jects a guide blade somewhat tend at - point or end farthest from 
the bracket. The blade is slig’ side; on the top part 
the length of the blade so ir bent to form an are of a circle. In 
each of these recesses the lower edge 3 cle cutting for clipping blade lies, 
the top edge being the cutting edge. es are adjustable in the 
direction of the len, of the guide iolado in in slots or sockets at the lower 
end, and on each side of the bracket the lower edge of such cutting or 
clipping blade is held firmly down on the guide blade by a spring which 





iked or otherwise connected with the back end of the blade, and it 
is also attached to the short end of a lever carried by a pin in the side of 
the handle or frame. On the top side of the handle or frame is an ad- 
justable spring plate, which at one end is capabie of being lowered by a 
screw, the other end projects over and is bent down towards the recessed 
ide blade. This beat portion carries a frame which forms bearings for 
he axle of a set of three rollers. 

2. A. F. Sroppart and C. B. Rensnaw, Glenpatrick, N.B., 

looms.” —Dated 22nd December, 1870 

The picking sticks on one side of the loom are brought into connection 
with the picking sticks on the other side by means of a rope, or chain, 
-< of a wire fitted with studs and weights, or by passing a rod, cham, 

rope, or any other means of connection mounted with necessary 
pwr through the sticks, or at the side or sides of the sticks; or by 
bringing the sticks to work within connected slots, or by any other micas 
of connection.—Not proceeded with. 
3362. J. and G. ANDERTON, Accrington, “ Looms for weaving.”—Dated 23rd 
December, 1870. 

The top of each heald is connected by two cords passing over guide 
pulle 4 4 or by jacks or levers, to a sliding bar working in a grid or grids, 
and having at one end a hooked lever connected to a spring, and the 
bottom of the heald is attached to a spring — or jack. Above the 
hooked levers there is a knife or bar working in horizontal guides and 
connected to a long lever jointed to a stud or bearing in a bracket fixed 
tu one of the end frames, and this lever and knife are worked one way by 
a cam or tappet on the crank shaft and the other way by a spring, or they 
are wetted both ways by aslotted cam or tappet. Above the hooked 
levers there is a pattern cylinder or lattice for acting on the levers in 
order to depress the hooks when they are not required to be caught by 
the knife. The pattern cylinder or lattice is worked by a ratchet wheel 
having revolving motion imparted to it by a catch moved to and fro by a 
lever connected with one of the sword arms or other working part cf the 


loom.—Not proceeded with 


Class 4.—AGRICULTURB. 
Including Agricultural —, yaaa Implements, Flour 


“ Power 


3344. W. A. Woop, Hoosick Falls, U.S., ‘‘ Reaping machines.”—Dated 21st 
December, 1870. 
This relates to the ony a er of frames, caps, or plates to pass over 
or abut = er screw pent reaping or mowing machines, and other 
in general, to prevent them working loose while 
the machine | or r apparatus is at work.—Not proceeded with. 
3361. J. a Sheffield, “* Attaching picks to handles.” —Dated 23rd De- 
cember, 1870. 
a. inventor poetie a socket‘of malleable iron or other suitable 
for rece: the pi icing tool or Made, te costes being ot 
tached to a wooden ie. king tool or blade is made with a 
or |p whinh fits into a correspo: part of the 
socket. The picking tool or blade is secured in the socket by means of 
a set screw, the point of which acts upon ‘oe which 
 oxmmeeg ites the pressure of the screw over a consi of the 








3368. W. Hotpcrort, Tunstall, “ Artificial manure.”—Dated 24th December, 
1870. 


The inventor burns the old moulds, scrapings, blocks, and batters in a 
suitable kiln until they are brought toa red When sufficiently cooled 
he grinds the whole to a fine powder under rollers or by any other effi- 
cient When well ground the inventor adds night soil, dung, or 


other feculent matters thereto, the relative — varying from two 
so eeae tines So see of Se Seuut and 

this process the inventor any ingredients 
for the manure or ae 

to the circumstances each case. e also adds superphos- 


of 
phates thereto for the purpose of further improving the quality of the 
manure. 





Class 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, — Pipes, 
and House Fittings, Warming, Ventilating, &c. 
$330. W. 8. Tavtor, Camberwell, “‘ Curing smoky chimneys.”—Dated 21st 
December, 1870. - —— : 
This consists in su ying the fireplaces or gra with a current or 
currents ef air direct from the external atmosphere, in such a manner 
that an upward and continuous draught sball be caused, whereby the 





- ee and other gaseous products of combustion are effectually carried 


» “Draught excluders.”—Dated 21st December , 


ore inventor places at or connects with doors or windows a hinged bar 

or narrow furnished at its edge So ae 2 eee ber or 
other like saibde matertal, and bering ving a spring which raises the bar or 
piste with the india-rubber from the ground or floor, , or sill, when 
he door or window is opened. In combination with the bar or plate is 
a stop which de; or closes it as the door or window is cl The 
bar or plate is combined with a sloping plate, shelf, or guard, which is 
intended to prevent the entrance of rain under the window. 
out, 2 D. Y. Scorr, Baling, ‘‘ Cement and mortar.”—Dated 21st December 

87 

The inventor makes use of calcareous shales or marls for the manu- 
facture of cement and mortar. These shales or maris are for the most 
= at present relieved in quarrying for limestone or chalk after the 

tter have been removed from the quarry. In these shales or maris, 
whilst the quantity of carbonate of lime is insufficient, without further 
e eparatien or admixture, to enable the calcined material to be used as a 

mé or cement, it is yet sufficient to bring the silex contained in the 
clay into that state in which it will gelatinise when treated with hydro- 
chloric acid. 
3347. H. Bonnet, Swansea, “‘ Water-closets.”—Dated 21st December, 1870. 

The inventor forms the outlet af the basin or pan at the back or side, 
and connects the outlet with a valve secured in a vertical position and 
closing against such outlet; the valve is contained within a suitable re- 
ceiver having an overflow inlet from the basin or pan, and connected at 
its base toatrap of the form of the letter 5 which conveys away the 
excrementitious matter to the soil pipe, and by its form prevents the 
escape of any effluvia, whilst the valve is opened in the usual manner 
by means of a suitable handle aud cranks.— Not proceeded with. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, 1m- 
plements of War for Coast Defence, Gun Carriages, dc. 
3326. F. W. Happan, Brixton, “* Ships of war.”—Dated 20th December, 1870 

This consists in constructing war ships with moving sides or filling sur 
faces to fill up the openings or space between the main deck or freeboard 
level and the hurricane deck, so that when the guns are not in use tu 
convert the low freeboard into a higher freeboard and render the ship 
safer. The invention also consists in constructing the hurricane deck 
with folding or extensible parts, so as to become widened on either side 
to mect ve moving surfaces when the guns are not required to be used 
Not p eded with. 

3363. G. CLaRk, Craven-buildings 
cember, 1870. 

For each percussion cap a quantity of any fulminating substance or 
compound in a dry or moist state is deposited on a disc of thin metal 
or cardboard corresponding to the size of the cartridge to which it is to 
be adapted, having one or more small holes, for the passage of the flash 
from the fulminate to the charge, perforated near to the centre. This 
disc is fastened by paste to a wad, having a hole in its centre large 
enough to leave uncovered the holes in the centre of the disc, and a thin 
paper is pasted over the wad. Another cardboard wad having a hole in 
its centre corresponding to the wad is also fastened to the other side of 
the disc on which the fulminating substance is deposited, care being 
taken that the hole in the wad is large enough to prevent contact be 
tween this wad and the fulminate, and then a disc of thin paper is passed 
or otherwise fastened on the top of the wad. 

3370. J. Lawson, Lower Norwood, “* Turret ships. 
1870. 

The turret is carried by six or other number of hydranlic rams rang 
around a vircle concentric with the turret. The tops of the rams are 
nected one to another by a ring girder carrying rollers, upon which t 
turret is supported and free to revolve. Below the centre of the turret 
platform there is anotber ram, the upper end of which forms a pivot for 





* Percussion caps.”—Dated 23rd De- 


"—Dated 2th December, 

















the turret to revolve around. Each ram works in a fixed cylinder, and 
the several cylinders are connected with one another at their lower en 
by pipes radiating from the bottom of the central cylinder, so insu 

an equal pressure in all the cylinders when water pressure ‘is adn ritted 


to anyone of them. When the turret has been raised to the elevation de- 

sired it may be retained there either by the water power or by keys or 

otherwise. To lower the turret the water is allowed to escape slowly 

from the cyliuders through a small discharge valve.—Not proceeded with. 

3873. J. Loaper, Worship-square, “‘ Cartridges."—Duted 2ith December, 
1870 

This consists in making the base or butt of hard ductile m etal 
form of a disc, having a projecting hollow central boss on eac 
face. Round the inner boss there is fitted the rear end of th U 
or cartridge case which may be made of sheet metal, paper, w other 
suitable material, but must be formed with an internal flange which f fits 
round the inner boss. Upon this flange there is next deposited a ring 
of Sy plastic rubber, or indurated or other suitable material w hick 

be sufficiently yielding to form a gas-tight packing between the 
end of the cartridge case and the butt. The edges of the inner boss are 
now turned over outwards by any well known method, so as to secure 
firmly together the packing ring and case to the butt. The priming 
detonating powder is deposited in the interior of the outer hollow pro 
jection or boss, and a projecting thin metal cap or cover is placed over 
it and secured in its place by turning down inwardly the edges of the 
hollow boss, so as to cause them partially to lap over the cap when the 
cartridge will be ready for filling. —Not proceeded with. 
3876. C. E. Syrper, Baltimore, U.S., “* Breech-loaders.”—Dated 

December, 1870. 

This relates, First, to a breech-loading fire-arm which has the barre! or 
barrels pivoted near the breech, and consists mainly in the mode of 
hinging the barrel or barrels, in firmly and securely locking them down 
in position for firing, and for ejecting the empty cartridge cases, or wiiac 
is left of them, in the act of recharging the fire-arm or raising the rear of 
the barrel or barrels for ao doing. The invention, Secondly, consists in a 
shot cartridge, the shell or case of which is partially cut through, creased, 
punched, or so weakened at a point in the line of its length as to part at 
such weakened point or part when fired; the part of the case or shell 
forward of the weakened line goes out with the charge of shot. 


Class 7.—lURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, dc. 
F. J. Wattuew, Brighton, ‘‘ Umbrellat .”"—Dated 21st December, 1870. 
The inventor pro 8 to form the stick of metal, either solid or tubular, 
or of other suitable materia!, the end or point being a short spear, anc 
that } of the stick on which the ring fits being cut with a screw 
th The ring or cylinder with the ribs attached thereto is also cut 
with a corresponding female screw, which is passed over the end of the 
stick and secured by a few turns of the hand.—Not proceeded with. 
3331. P. TaGuis, New Cross, ‘* Screw-drivers.”—Dated 21st December, 1870 
_ consists in combining a loose holder with a screw-driver or other 


} 


in the 
or 





2a 


3329. 


3349. G. ,Smirn, 22nd 
December, 1870. 

This consists in applying to bedsteads a means of altering the elevation 
of,the movable frame from underneath. The main portion of the bedstead 
is constructed in the ordinary manner, but with the legs or supports 
hollow, so as to receive the mechanism by which the frame on which the 
invalid lies is raised or lowered. 

3308. D. G. Frrz-Grera.p, Lavender-hill, 
December, 1870. 
This consists in the construction of improved portable batteries excited 
and sustained by means of fluids in combination with insoluble or 
ly soluble metallic oxides or salts, the latter being in 
contact with the negative elements of the couples. Such batteries are 
ed in the form of a chain, of which each link, preferably formed of 
a hollow cylinder of one metal enclosing a solid cy ‘linder or wire of the 
ether metal, such hollow cylinder being closed at the extremities so 
as to contain the charging or sustaining materials, constitutes a perma- 
nently charged voltaic couple; or the elements may be disposed upon 
two or more surfaces in such manner, that when the surfaces are brought 
into apposition, a complete voltaic series is formed. 
3353. J. L. Covrnticz and F. Wenn, Camden Town, “‘ American organs.”— 
Dated 24th 870. 
reed valves are connected by jointed connection at or about the 


Stratford, Canada, “Invalid bedstead.”—Dated 


“* Voltaic batteries."—Dated 19th 


middle of their length each to a separate lever arm, an y are borne 
to their wind passages by springs. The pl sa, a0 they ane acted upon 
by the keys, act direct upon the respective valves in or about the middle 
of their length. 
3359. R. Warrs and J. 8. seen, Birmingham, “ Covered buttons.”— 
23rd December, 187' 
This consists in f _— in which are 


pierced the holes for sewing them on, so that the thread 
general surface of the button it is protected from all friction 
or mangling. 
3366. C. Vaw Havoex, Philadelphia, U.S., “‘ Bagraving.”—Dated 24th 
December, 1870. 
The machine employed in carrying os this invention consists of a bed, 


to suitable guides on which is bracket sliding to or fro longi- 
tudinally by means of «a screw shaft ona: nut, which is so controlled by 


being ~~ the 
in ironing 
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a’ screw spindle and weighted lever that the nut can be readily with- 
drawn from the screw sk aft, and as readily moved into gear with the 
same. A headstock, carrying a spindle with speed eer d similar to 
those of an ordinary lathe, is so adapted to ways on the sliding bracket 
that it can be moved to and froin a direction at right angles to that in 
which the sliding bracket can be moved by the screw shaft. To the outer 
end of the spindle is attached a hub, so slotted as to form jaws, between 
which are hung, and firmly gripped by a screw, the inner ends of arms 
carrying at their outer ends cutters. These arms, after loosening the 
screw, can be moved nearer to or further from each other by a worm. 
To guides in front of the bed of the machine there is so adapted a table 
that the latter can be moved in a vertical direction only. A plain block 
or plate of brass or other material, with its finished face opposed to the 
headstock, is placed with one edge on the table, and there secured, the 
spindle is caused to revolve, and at the same time automatically to 
traverse longitudinally by means of the screw shaft, while the revolving 
cutters act on the face of the plate. It should be understood that the 
cutters are so firmly secured that they revolve in a circle of unvarying 
diameter.—Not proceeded with. 

3368. he Davies, London, “ Musical notation.”—Dated 24th December, 


1870. 
This consists, First, {in the application and use of paper, gelatine, or 
other economical material. Secondly, it relates to the production of such 
musical notation signs, marks, and words upon the surface of the 
material substituted for the thick plates, for example, paper, and con- 
sists in the use of paper or other ar porous or semi-trans- 
parent material as a substitute. Stamps corresponding with the notes 
and marks may be used, being inked with opaque and suitable ink or 
composition, and the forms thereof may be imprin seriafim upon 
the paper, which may be used as a positive, or the notes may be trans- 
ferred direct to stone, or the paper or gelatine may be chemically pre- 
pared, and the stamps or forms being made of metal, the notes and 
designs on the face thereof may be produced on the material by means 
of an electric current, the position of the chemicals in the 
material being effected by attaching one —_ of the battery to the stamp, 
and the other to a metal plate beneath the prepared paper, the contact 
being made through the paper.—Not proceeded with. 

3372. A. C. Bex, Great Winchester-street, ‘ Military cloak.”—Dated 24th 

December, 1870. 

The size most suitable is 6ft. 6in. by 6ft. broad. In order to form such 
a sheet into a cloak the top edge of the sheet is fastened round the neck 
by hook and chain, or eye, or loop, button, or tab, the corners hanging 
down in front. About 3ft. from the bottom of the sheet a strap, belt, or 
cord, is attached within a casing. strap, belt, or cord, is so fastened 
that by drawing it the cloth is gathered in at the back, a sufficient width 
only being left to pass round the waist, where it is secured by a button 
pone by fastening the strap, belt, or cord; the buttons are then fastened. 
The upper portion forms a loose cape, and is held down by a tab secured 
to the waist button just above the belt. By undoing the neck fastening and 
passing the cloth over the shako a hood is formed, entirely protecting the 
head in heavyrain. Should the soldier come suddenly into action, by un- 
doing the neck and cape fastenings the body above the waist is instantly 
free, and the garment hangs suspended from the waist, and in no way in- 
terferes with Tocunsotion. iNet proceeded with. 

3374. L. and C. Perrig, ** Match-boxes.”-—Dated 24th 
December, 1870. 

The box is made of a tube or casing, within which a smaller and rathor 
shorter tube is enclosed. This inner tube is soldered at one end to the 
bottom of the box, which is made in the form of a cap capable of rotating 
on the end of the box. The other end of the inner tube has an outer 
flange, which encloses the annular space between the box and tube. 
This flange is perforated with a number of holes to receive the matches 
or fusees, which are pendant by the heads around the inner tube. The 
outer casing or box is slotted, and furnished with a pusher similar to 
that of a mga en over which the matches are brought successively as 
required by rotating the bottom of the box, and with it the inner tube, 
each match being raised by the pusher through a corresponding hole in 
the cover of the box. The rotating tube is afterwards returned to the 
starting point, where it comes into contact with a fixed stop provided 
within the box.—Not proceeded with. 

— > K. Kernavt, Berlin, ‘‘ Sewing machines.”—Dated 27th December, 
70. 

This relates to sewing machines working with a rotating hook, such as 
the Wheeler and Wilson machines..The invention consists, First, in form- 
ing the driving pulley with a chequered surface, ins’ of covering the 
same with leather. Secondly, in forming the eccentric with a spherical 
surface, upon which the connecting rod fits with a corresponding 
spherical recess, The end of the connecting rod is cast with a fork, 
which, when the screws in the strap are loosened, springs open sufficiently 
for the strap to clear the eccentric. Another improvement consists in 
securing the end of the connecting rod in the jaw of the arm of the 
needle arm spindle or rocker by means of a taper pin’ fitting with a 
cylindrical part through the left-hand jaw, and onenel with the reduced 
threaded portion through the right-hand jaw. 

3375. S. E. Sewatt and J. G. Lorine, Boston, U.S., “ Preserving fruit.”— 
Dated 27th December, 1870. 
‘ This consists in preserving fruit by means of sulphur in various 
orms, 


3379. H. Hucues, Homerton, “ Making boxes.”—Dated 27th December, 1870. 

This consists in the employment of openwork or solid metal plates of 
the proper depth and width to suit the — These plates are perforated 
near two or more of their edges, which perforations correspond with 
other perforations formed in the box or reel. Into these perforations 
when the plates are in place the inventor fits ordinary eyelets or short 
tubes, flanged or not, and he burrs one or both of the ends of the tubes, 
or flanges down upon the plate itself, or upon the box itself, as the case 
may be, to secure the edges or corners together. 


Class 8.—CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Muterials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

3337. A. Howatson, Mauchline, N.B., “ Melting iron and steel.”—Dated 

21st December, 1870. 

The stack or fuel supported on the fire-bars of the fireplace is supplied 
to the latter by the fire-door at the side of the furnace, and the fire-bars 
are cleaned and clinkers removed therefrom by raising a sliding and 
counterbalanced door at the end of the furnace. Cold air is completely 
cut off from the fireplace and ashpit by doors during the use of the 
furnace, excepting when fuel is supplied to the fireplace and the fire-bars 
and ashpit cleansed. Around the base of the stack and the passage of the 
chamber is a chamber or air space for heating the air to be supplied to 
the fireplace or for the combustion of the fuel in the fireplace. This air 
heating chamber is in « ication with a series of horizontal flues 
under the bed of the other chamber, the flues opening into the ashpit. 
When the furnace is in work the heated air and products of combustion 
from the fireplace, after heating the iron and steel or other metals in 
the reverberatory chamber, pass by the passage to the stack. The waste 
heat from the furnace is thereby made to heat the base of the stack and 
the chamber surrounding the stack. 

3367. J. Gamoere and W. H. MairLanp, Great Winchester-street, ‘* Medi- 

cating cotton fibres.”—Dated 24th December, 1870. 

This consists in the careful impregnation of cotton and other fibres 
with chloralum, orchloride of aluminium, carbolic acid, sulpho-carbolates, 
permanganate of potash, or charcoal, as disinfectants, antiseptics, or 
deodorisers, according to their respective natures, or with solutions of 
opium, morphia, hydrate of chloral, or other narcotics and sedatives, in 
order to obtain wadding, felt, cloths, and wool, charged with these medi- 
cinal agents for surgical or sanitary purposes. 

8261. J. J. Coteman, Glasgow, “ Treating mineral 

December, 1870. 

This consists in the improvement of refined mineral oil obtained from 
the crude oil distilled from cval, peat, or from petroleum, so as to obtain 
a product applicable for lubricating the journals cr bearings of ordinary 
shafting, either alone or mixed with the fatty oils commonly employed. 


3307. G. E. Marcumio, H. B. Price, and J. E. Hopes, Liverpool, 
“ Extracting oil.” —Dated 19th December, 1870. 

The olive or olive cakes from which this oil is to be extracted are 
first reduced to pulp. The pulp is then exposed in a steam jacketed 
kettle to the solvent action of dry and humid heat, in combination or 
not with an acidulated vapour. The pulp is then placed in bags, and 

bjceted to a graduated pressure. In commencing the pressing opera- 
tion the plates or sides of the press are slightly warmed, and_ the pres- 
sure gradually applied. As soon as the first or virgin oil has flowed the 
pressure and heat are incr , and a small amount of free steam is 
also allowed to act on the edges of the bags. 





Charles-strect, 








oils.”—Daled 13th 








Class 9.—ELECTRICITY. 
Ape ae | 
Class 10,—MISCELLANEOUS, | 
Including all patents not found under the preceding heads. 
$262, A. Forp, Elgin-crescent, “‘ Applying moisture to the body.”—Dated 
13th December, 1870. 
The inventor takes sponge, torn or otherwise reduced into shreds or 
small pieces, and by enclosing such shreds or pieces in a linen or other 
suitable textile fabric he forms a small pillow or pad by passing a few 





| liquid used in the production of cold. 


stitches through the same so as to prevent the shifting of its contents. 


He then fixes this pillow by means of an adhesive hee ge solution, 

or by some other suitable means, toa sheet of wate cloth of suffi- 

cient size to overlap it in such a way that when it has been moistened and 

isin its place the air is prevented from getting to the pad and the 

moisture ard heat from getting out of it.—Not proceeded with. 

3265. J. 8S. Suyvrn, Upper Berkeley-street, “ Signalling code.”—Dated 13th 
December, 1870. 

The inventor employs a pair of whistles similar to what are known as 
steam whistles, which are by means of a pair of connecting pipes placed 
in communication with a main steam pipe which communicates with a 
steam pipe from a boiler or with a reservoir or other means of holding 
compressed air. The whistles are to give widely different tones 
one from another, in order that they may be distinguished, and their 
connecting pipes are provided with taps or valves to te the passage 
of the steam or compressed air. In connection with the apparatus the 
inventor arranges a table or surface, by preference of metal, which is 
divided by means of horizontal and vertical divisions intoa series of com- 
partments or spaces, in each of which a letter or or letters and signs, 
are painted, stamped, or otherwise indicated, and which represent the 
code or codes of signals necessary for communication. Each series of 
vertical and horizontal col are bered, and a whistle of a given 
tone is arranged to represent the horizontal columns, and a whistle of 
another tone the vertical columns, so that in the event of a given letter 
or sign being required to be indicated, a given number of soundsfrom the 
whistle indicating the horizontal columns, and a given number of sounds 
from the whistle indicating the vertical columns will be given, thereby 
indicating the particular letter or sign required. 

3267. J. BE. Ler. Oughtibridge, “ Tilt and forge hammer heads.”—Dated 14th 
December, 1870. 

This consists in making patterns in metal or wood of the implements 
and castings to be made Sinden, such castings being made malleable 
by the ordinary process. 

8268. F. L. H. Dancuet., Horwich, “‘ Excavating peat.”—Dated 14th 
December, 1870. 

This improved machinery for excavating peat is similar to the dredging 
machines now employed for deepening rivers and ports, and consists of a 
flat-bottomed barge which floats on the waterin the channel formed by the 
buckets of the dredging machine. This barge con the steam or other 
motive power engine for working an endless chain of buckets, or t dl 
chains, the buckets of which are placed in alternate lines. These buckets 

ass around the hexagonal drums. The drum is connected to and driven 

y the steam engine by the shaft to the end of which is keyed the worm 
gearing in a wheel on the same shaft as the toothed wheel, which, by 
means of an endless chain, drives the shaft of the drum, or other suit- 
able gearing may be employed to connect the motive power to the chains 
of buckets. The two chains of buckets in revolving cut a channel 
through the bog of rather greater width than that of the barge, and the 
barge is gradually advanced in the channel by means of « hauling chain 
and crab or other equivalent, the speed at which the barge is advanced 
being determined according to the depth of the cut, or to the nature of 
the bog, or otherwise. 

3271. J. C. Crive, Birmingham, “Attaching coffin handles.”—Dated 14th 
December, 1870. ; 

The coffin handle is attached tothe coffin by means of two loops, the 
ends of the handle engaging and turning in openings in the sides of the 
loops. In order to fix these ‘loops to the coffin the inventor makes a 
hole in the axis of each of the two loops and at right angles to ths open- 
ings in which the ends of the handle engage and turn. By means of 
screws passed respectively through the holes in the axes of the loops, and 
taking into the wood of the coffin, the loops are securely fixed to the 
coffin. In fixing the loops to the coffin the openings in their sides are 
placed in a horizontal position and opposed to each other, and the ends 
4 ow inserted in the openings before the second loop is fixed to 

e coffin, 


3278. J. MARSHALL, Glasgow, ‘‘ Making tubes.”—Dated 14th December, 1870. 
This consists in substituting for ordinary tongs for holding and drawing 
the heated metal plate or “ strip,” a holder, which grips the middle of the 
end of the plate with a wedging action, a second implement consists in 
applying a filling up piece in connection with a slotted or grooved bore ; 
and a third relates to a self-acting mandril or plugging piece operating in 
connection with one or more rollers on the tube skelp just after the latter 
leaves the bore. 
3280. T. T. MacneiL, Charing Cross, ‘‘ Bavoueters.”.—Dated 15th December, 
1870. 

In place of causing the mercury to be fixed by the atmospheric 
pressure up a closed exhausted tube, the barometer tube is opened to 
the atmosphere and communicates together with a closed chamber 
containing air at atmospheric deusity, with a vessel containing mercury 
or other fluid. The mercury is forced from such vessel simultaneously 
into the, barometer tube, and into the air chamber, so that, as by the 
entrance of the mercury the air is compressed to a certain extent in the 
chamber, the pressure thus produced will force the mercury up the 
barometer tube, but only to a height corresponding,to the increase of 
pressure in the air chamber, as the ordinary atmospheric pressure therein 
is bal i by the at pheric pressure in the open barometer tube. In 
taking observations with this instrument the mercury is for each reading 
withdrawn from the air chamber, so as to cause this to be filled with air 
at the actual atmospheric density, and the volume of such air is for every 
reading compressed to exactly the same extent. 
$283. A. C. Brice and W. ScANTLEBURY, Wells-street, “* Knives and cutters,” 

—Dated 13th December, 1870. 

This relates to cutters for ripping, shearing, and similar purposes. The 
cutting side or surface of the knife or cutter is formed with V or angular 
recesses, the number, depth, and angle of which may be varied according 
to the purpose for which the knife or cutter is required. The points 
formed by the repetition of these recesses are blunt, the ends being 
slightly curved upwards so as to serve the purpose of fingers or directors. 
The edges of the 1ecesses formed in the cutter are bevelled or sharpened, 
so as to cut or sever the material against which the cutter or cutters are 
forced or applied, both of these sharpened edges cutting simultaneously 
towards the centre of the recess. These knives are used in a direct line 
against the material to be cut, without any cross cut or reciprocating 
motion. 

3285. B. W. Rocers, Bromley, ** Screwing bolts.”—Dated 13th December, 1870. 

The bolts are delivered into a rail, which ma y be done either from « 
hopper or by hand. The bottom bolt is then taken by means of a pair of 
feeding fingers from the rail, and carried downwards towards the jaws of 
the clamps. A plunger now strikes the shank end of the bolt, and pro- 
pels the head of the bolt into the jaws of the clamps, the jaws being open, 
but closing upon receipt of the bolt. The clamps work in a revolving 
spindle driven by a pulley or by any other convenient means. Imme- 
diately the head or neck of the bolt is seized by the jaws of the clamps, 
the fingers ascend, leaving the bolt revolving. A pair of dies are caused 
to close and to approach the shank end of the bolt, and gradually to travel 
along the shank to the distance required, thus producing a full or complete 
thread at a single cut. The dies then open and the saddle in which they 
work retires to its normal position.—Not proceeded with. 
$288. J. Ascoven, Handsworth, ‘* Manufacture of candles."—Dated 15th 

December, 1870. 

This consists in the employment of a dipping rod for carrying a series 
of wicks, so that the candles shall be dipped in rows of pairs into the 
melted tallow. A cape or cover fits overand upon the wicks, and keeps 
them in position during the dipping process. The rod is provided with 
a groove for receiving a square bar which, fitting into the groove, securely 
holds the wicks in position. 

3204. W. H. Case, Fish-street-hill, ‘Holding clothes ona line.” —Dated 16th 
December, 1870. 

The inventor forms of a single piece of metal a clip or clasp. The body 
of theclasp is nearly a complete circle, but_must be open on one side, At 
this open side the metal is extended outward to form jaws, which may 
be of the same or of greater length tban the circular part of the clasp. 
The gripping jaws are forraed to meet or close tightly together, but they 
are placed or curved outward, so that any cle may be readily inserted 
between them. The ring or loop of the clasp, as well as its jaw, ure cor- 
rugated for the purpose of affording the required stiffness to the clasp, 
while allowing it to be made of thin metal.—Not proceeded with. 

3206. J. Gamare, Great Winchester-street, *‘ Refrigerators.”—Dated léth 
December, 1870. 

Through a series of long tubes fixed at their ends in tube plates the in- 
ventor runs a corresponding series of tubes of a smaller diameter, and 
slightly longer, with their ends also fixed in tube plates; the spaces be- 
tween these tube plates are made to form closed chambers. The interiors of 
these chaml at the diff t ends of the pipes are connected with one 
another by the thin annular spaces which intervene between the inner 
and outer tubes. The refrigerating medium is caused to flow from one 

ber to the other through the annular spaces, while the liquid to be 
cooled passes over the outer surface of the large tubes and also through 
the small tubes. The inventor proposes to use in connection with the 
above arrangement Behren’s rotary pump, or other suitable fourm of 
vacuum and condensing pump, in order to quicken the evaporation of the 
The invention also consists in the 
use of formiate of methyle, acetate of methyle, and «a mixture of ether 
and protoxide of nitrogen as substitute fur the air, ether, or ammonia, 
usually employed in these hi 
beat ag Greenock, “ Punching and shearing.”—Dated 17th Decem- 

vr, 1870. 

The upper jaw, down through which 
formed with it two cheeks extending wu 
and between these cheeks there are 

















the punch holder works, has 
bande and joined at the top, 
movable pieces, by whose 





action, between an abutment piece fixed in the a bg the head offithe 
punch holder, the punch is forced downwards, e middle one of the 
pieces is made with one or two lever arms, either to receive long}lever 
handles or to be own, by a screw spindle, to a lug or arm 
formed on the back of the jaws, the lever piece, as it may termed, being 
moved by turning the screw spindle. The screw spindle is shown end 
right-handed and partly left-handed, and is screwed into nuts made wit 
tranverse journals to swivel in forked eyes formed for them in the ends 
of the lever arm and fixed arm. The screw spindle may, however, be 
formed with its screw thread or threads all one way, and rocking in a 
nut either in the lever or arm, and connected to the other by a swivel 
piece between collars on it. The spindle is made with a square end to 
receive a wrench or hand lever for turning it by. 

3299. J. Hau, Leeds, “‘ Cutting leather.”—Dated 17th December, 1370. 

A table is made to revolve with an intermittent motion transmitted 
from a shaft. A pillar passes through the centre of the table, to which 
arms are attached. On each arm cutters are fixed. A plate is fixed 
between the arms to resist the end pressure while the leather is being 
cut. A vertical reciprocating motion is given to the arms by means of a 
crank. The leather to be cut is were on the table, which, in revolving, 
brings it under the cutters. The table then stops revolving sufficiently 
long for the cutters to descend and cut the leather. 

3301. E. Kerrey, Rochdale, “‘ Fog signals.”—Dated 17th December, 1870. 

The inventor constructs a metallic shell or globe of such size that it 
will hold easily at least eight pegs, upon which he places as many caps, 
so that the bruising of the shell by exploding the caps causes fulminating 
os = the ball to explode also, and vn a vewnee p na to 

eard by a passenger, guard, or engineer in charge of a running train. 
The pect the far emg make the shells of a diameter equal to 2in., so 
that whenever and however it falls two caps would be opposite each 
other and produce an effective explosion. 
3309. A.C. Morrart, Princes-street, “‘ Door springs.” —Dated 19th December, 
1870. 

The axis on which the door swings is provided with a crank keyed hori- 
zontally, such crank having a disc or circular bearing plate thereon, the 
two opposite surfaces of the disc bearing on two curved levers set on 
fulcra near the centre of the spring.—Not proceeded with. 

3304. 8. Smurn, Nottingham, ‘Cocks and valves.”—Dated 17th December, 
1870. 





A loose metal plate or dise is fitted in a box or shell, so that its face 
may be closed against a valve face and prevent the passage of fluid 
through the cock or valve, or be brought out of position, and leave the 
passage way clear. On the back of the! plate or disc is a stud, which is 
received in a slot ina flat taper wedge, the base of which is connected to 
the valve spindle. The spindle has a screw thread upon it screwing into 
a corresponding thread in the cap or cover of the shell, and, passing out 
through the cover, has a hand-wheel fixed upon it. When the valve 
spindle is unscrewed and drawn up the loose plate or disc and taper- 
wedge are brought out of position, and leave the passage way through the 
cock or valve clear of all obstruction. When the valve spindle is 
screwed down the plate or dise carried by the flat taper wedge is brought 
down opposite the valve face, and is then by the action of the wedge 
forced against the valve face, aud completely closes the passage way, the 
back of the wedge resting against the suitable abutments in the box or 
shell. 

8319. A. SanpeMaN, Tulloch, N.B., “ Folding travelling sheets.”—Dated 19th 
December, 1870. 

This consists in so choosing the surfaces or edges over which the sheet, 
or web, or drawing belt is to be guided or directed, and in so arranging 
them with reference te the desired planes of motion of the sheet, web, or 
drawing belt, as that all twisting or bagging is obviated. 
$325. A. M. Sitter, Cheapside, “‘ Lighting and heating.”—Dated 20th Decem- 

ber, 1879. 

The inventor employs a wick contained in a case, which he surrounds 
with an air conduit or jacket, which separates the wick case from the sur- 
rounding chamber which contains the oil. The airis supplied to the jacket 
through orifices formed in the outer wall or case of the apparatus, and com- 
municating with an air chamber formed beneath the oil chamber, ortubular 
channels may be inserted at any convenient part of the case of the oil 
chamber, and be used to convey air to the jacket or the conduit. The oil 
is supplied to the wick through a passage connecting the surrounding 
chamber with the wick case, and passing through the air jacket. When 
an annular wick is used it is contained in a case, in the centre of which 
is an air passage which conducts air centrally to the frame, so that 
there is a conduit for air on both sides of the case that holds the wick. 
3332. W. WituiaMs, Ripton, “* Shearing metals.”—Dated 21st December, 

1870. 

This consists in the employment in rotary shearing machines of screw 
threaded sleeves upon the cutter shafts for adjusting the rotary cutters. 
Also in employing in machines for slitting or trimming plates of guide 
rollers or their equivalents at the back of the cutters, operating in com- 
bination with elevating guards for carrying the contiguous strips or 
shearings above the rollers, so as to cause the plate to pass straight 
through the shears. 

3333. W. Firrn, Leeds, ‘* Dressing cannel coal.”-—Dated 21st December, 1870. 

The block of cannel coal as it is hewn is placed on a table over which a 
separating tool is mounted. The joint between the strata which it is 
desired to separate is brought beneath the tool, which is then forced down 
by steam, air, or water acting in a cylinder; so the separation is effected 
at the line of cleavage. 
$333. J. Rew, Leith, N.B., “‘ Liquid meters.”— Dated 20th December, 1870. 

This consists in constructing liquid meters witha segmental cylindrical 
chamber having in it a piston making semi revolutions alternately witn 
diametrical sliding movements. 

3334. P. CHARLES, Milk-street, ‘* Reel borcs.”—Dated 21et December, 1870. 

The inventor disposes the reels of cotton each in a semicircular recess 
or bed between divisions placed in the box, in which the reel is free to re- 
volve when tension is applied to the thread to unwind it from the reel. 
The reels are arranged end to end in one or more rows in the box, in 
which a small rod is fixed near to and parallel with each row of reels. 
This rod or wire passes through the partitions by which the box is divided 
and which serve to hold the wire rigidly in position. Upon these wires, 
between the divisions, the inventor places a small‘ring or cyelet, one to 
each reel, which is free to slide up and down a portion of the rod or wire 
as the thread unwinds from the corresponding reel. The thread passes 
fvom the reel through the bead or ring, and through an eyelet hole in the 
side of the box whence the cotton or thread is drawn as required for use. 
—Not proceeded with. 

3339. T. Hopes, Accrington, “ Lubricating composition.” —Dated 21st Decem- 


her, 1870. 

The lubricating position is T 1 of oil, tallow, flour of brim- 
stone, and lamp black. The lubricator which is employed with this com- 
position consists of a vessel to contain it, placed above the shaft or other 
part to be lubricated, and having a tube extending downwards from 
the bottom. Through this bottom tube passes a wick of cotton, which 
conducts the lubricating composition from the vessel to the shaft or 
other part to be lubricated.—Not proceeded with. 

3341. 8S. J. Best and J. Baue, Peckham, “ Heating apparatus.”—Dated 
21st December, 1870. 

The inventors construct apparatus in which is a pipe or flue bent in the 
form of a coil or serpentine, and enclosed in a water jacket. Each pipe, 
tube, or flue, or each portion of the coil, worm, serpentine. zig-zag, or set 
of circulation pipes, tubes, or flues, lies in and is enclosed by a tubular 
casing or outer pipe intended to contain water. Heat is applied at one 
end of the coil, pipes, or circulation tubes, by means of a gas jet ; and air 
is admitted to maintain combustion and receive heat. The heated air and 
the aeriform or gaseous products of combustion pass through the coil and 
escape into the air or place to be heated.—Not proceeded with. 

3343. R. M. Lowne, Finchley, ‘* Spirometers.”—Dated 21st December, 1870. 

The inventor employs a wheel with a number of fans or flat pieces of 
light metal attached to it. This wheel is pivoted so as to revolve freely. 
The fans are placed on the wheel with their surfaces at right or other 
angles to the plane of motion of the wheel. This fan-wheel is enclosed in 
a box about 3in. in diameter, and its arbor is either a pinion or an endless 
screw which gears with a train of toothed wheels connected with hands which 
revolve on a dial, so as to indicate cubic inches of air from the lungs. The 
pinion gears with a wheel, on the arbor of which is a pinion ; this pinion 
years with a wheel, the arbor of which carries a hand for indicating eubic 
inches, From the arbor of the hand the pinion and wheels transmit the 
motion to another hand. The air from the lungs is, as in other spiro- 
meters, blown through a tube made of india-rubber. This tube is fitted 
to a small condenser which is separate from the spirometer, the object of 
the condenser, which may beof any suitable construction, being to condense 
the moisture of the air from the lungs. The air passes out of the condenser 
through an india-rubber tube which is attached to the spirometer, and 
communicates with the interior of a hollow vessel or receiver which is 
immediately under and supports the fan-wheel box. 

3351. C. A. Catvert, Manchester, “ Drawing off liquids.”—Dated 22nd 
December, 1870. 

This consists Laie gx! of a vertical barrel or cylinder working liquid- 
tight between two end plates, the barrel being provided with three or more 
tubes or chambers passing through from top to bottom, the other or 
intermediate parts being solid. These tubes or chambers are each of 
such a length apd diameter as will exactly contain the quantity of liquid 
intended to be drawn off at cach movement of the honda. The top plate 
communicates with the vessel con‘ 





ht seriatim beneath ° 
liq The bottom plate is also 


with a similar hole, having a 
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short tube or it attached, this hole being by preference towards the 
front, and not opposite to any of the open’ in the top chamber. 
It will be evident thatas the barrel is turned round the tubes will be each 


filled in succession, and as they come opposite to the discharge opening 

in the bottom plate they will discharge their contents. 

3356. J. Morrison, Catrine, N.B., “Locks and fastenings.” —Dated 22nd 
December, 1870. 

The main feature in these improvements is the aqpieaiion of a spring 
for the tongue of the lock directly to the top or back thereof, at or near 
the angle of conjunction of the die and the tongue of the lock. The 
tongue is for this purpose provided with a ) yu part into which the 
end of the spring or a lever acting therewith takes. 

3357. J. and W. and J. and 8. Wittocensy, Plymouth, ‘‘ Breaking ores.” 
ted 23rd December, 1870. 

This consists in the construction of compound steam cylinders for the 
pu of stamping ores, whereby a great saving of steam as com 
with the single cylinder stamping engines is effected. In this compound 
cylinder stamping engine only such steam is suffered to escape as is 
necessary to lift and force the piston its actual length of stroke, at the 
same time that the cylinders are made of full length to allow for the 
wearing of the head and the varying character of the stroke occasioned 
by the varying quantity of the ore under treatment. The invention also 
consists in an t of steam stamp cylinders in which the 
steam is admitted to and permitted to escay rom acting on the Peg 
or pistons by means of valve gearing, which is entirely independent of 
any one of the stamping engines so acted upon. 

3354. W. T. Watts and D. J. Fieerwoop, Birmingham, “‘ Hollow vessds.” 
—Dated 22nd December, 1870. 

This relates to the manufacture of hollow vessels by an operation 
somewbat analogous to that of spinning. For this purpose the inventors 
attach a disc or cylinder of to a chock upon either the head or back 
centre of a machine resembling a lathe, in bearings, upon which are 
mounted rollers; and upon the opposite end of the Be: ne is an arm 
furnished with a revolving roller, through which a mandril passes, 
capable also of revolving. This mandril enters the cylinder or abuts 
against the disc. When the mandril has entered the cylinder the external 
rollers are advanced towards a common centre and press the metal against 
the internal roller. A traversing motion is then imparted to the rollers, 
advancing them as far as may be requisite, and the operation may be 
repeated as often as y by exch ing the internal roller and 
advancing the external rollers nearer to the centre. 
$360. A. and J. Srewartand J. Wornersroon, Coatbridge, N.B., “‘ Welded 

iron tubes.”— Dated 23rd December, 1870. 
consists, First, in making a skelp at one operation by means of 
improved apparatus. Secondly, in arranging or combining together three 
yairs of rolls with intermediate fixed guiding ,or shaping surfaces; and, 
irdly, in arranging the guiding or shaping surfaces, which act in com- 
— with the rolls, so as to bend the lateral edges of the plate or strip 
Ownw: 4 
3364. C. Rawson, P. Ovenpen, and W. McCree, St. Swithin’s-lane, 
“* Heating, drying, and evaporating.” —Dated 24th December, 1870. 

This’ consists in applying heat both above and below the substance or 
solution to be dried or evaporated ¢ arrang ts vary according to the 
nature of the matterheated. Indrying sewage deposit or mud, for instance, 
the inventors spread it ona floorenclosed in a drying chamber, which floor 
is made double, so as to constitute a flat steam space or chamber through 
which steam is caused to pass. The steam is supplied at one end of the 
steam chamber through a pipe communicating with a steam boiler, and 
escapes at the other end through a pipe leading to a flue or chimney or 
to the open air. These pipes are furnished with stop cocks or valves for 
regulating or stopping the fiow of the steam. Hot air is caused to pass 
between the upper side of the floor and the roof of the drying chamber, 
the air being introduced at one end thereof through a pipe or flue, and 
either passing from the other end through another pipe or flue to the 
chimney, or escaping through an opening into the open air.—WNot pro- 
ceeded with. 

3365. A. Bert, Hudderajield, “ Economising fuel.”—Dated 24th December, 
1870. 








The improvement consists in the construction and use of a spiral or 
corkscrew form of pipe of any desirable length and diameter of coil. The 
inventor places in the flue, in an upright or vertical position, one, two, or 
more of such spiral coils, and connects them by the usual means, 
the joints being at the top and bottom of each coil alternately. In the 
centre of each coil is an upright shaft, which may be either round, square, 
or angular in section, and which is supported in a footstep at the bottom 
end and at the top end in a suitable bearing. Rotary motion is given by 
worm and wheel gear from a horizontal shaft above, which shaft is pro- 
vided with a self-acting reverse motion. On each shaft isa boss having 
one, two, or more arms carrying scrapers, fitting around pipes in such 
manner as to be able of sliding thereon, and when motion is communicated 
to the shafts the boss and arms propel the scrapers along the pipes, the 
boss sliding on the shaft. The scrapers baving arrived at one end of the 

»ipes are caused to return by the reversed action of the drawing shaft. 
us the scrapers are caused to travel backward and forward. 
3380. G. Bet, Dalston Rise, *‘ Candlesticks and lamps.”—Dated 27th Decem- 
ber, 1870. 

The inventor forms a receptacle in or on the stem of the candlestick or 
lamp for holding the matches, and another receptacle or flap for holdin 
the prepared paper or cloth. The paper or cloth may, however, be ted 
or otherwise secured upon the stem itself, and covered with a flap or 
cover as desired. In some cases the prepared paper may be arranged 
under the top cap or flange of the stem, so as to protect it from oil or 
grease.— Not proceeded with. 





EARL VANE is now sinking two shafts of a new pit at Silksworth 
in the Durham coal-field. The sinkers have already reached the 
water underlying the limestone, and it is expected the coal will be 
reached in about eighteen months. 

Rariways IN Turkey. — The construction of a network of 
railways is an enterprise of no inconsiderable importance 
and difficulty in a country the interior of which is comparatively 
so little known, and where the means of communication are in a 
most primitive condition. In the first place, there being no reli- 
able map of the country, considerable time has been expended in 
making the “yung! surveys, to fix upon the best line for the 
railway. The total length of the lines to be constructed is about 
2400 kilometres (1500 English miles), the general route of which, 
with the exception of a short section in Bosnia, has been approved 
of by the Porte. About 750 miles of the most important lines 


have already surveyed in detail, and the surveys for the re- 
maining portion are being pushed forward with the greatest ala- 
crity. Vitali, the representative of a firm of contractors, has 


undertaken the construction of the line from Constantinople to 
Adrianople, a distance of 290 kilometres (181 English miles), and 
of another from Dedeagh to Adrianople, 140 kilogrammes (eighty, 
seven English miles) in length, the former of which is to be com- 
pleted in two years, and the in a year. In this manner- 
the second city in importance in the empire will be placed in com- 
munication with the Archipelago by the lst January, 1872, and by 
ist January, 1873, it will S united with the capital. An Italian 
firm of contractors have undertaken the construction of the rail- 
way from Uskub to Salonica, following the valley of the Vadar, 
which will open out a highway for the carriage of the products of 
Macedonia to the Mediterranean. This line will be about 248 kilo- 
of which is to be opened 

e remainder by the end of 
June, 1872. The line from Adrianople to Sarimbey vid Philippolis, 
which is an extension of the line from Constantinople to Adria- 
nople towards Servia, is already commenced, and is to be opened 
about the same time as the latter line. It will be about 300 kilo- 
i iles) in length. The junction of the Otto- 

man railways with those of 2 means of the line from Novi 
j ilometres (sixty-nine English 

and will shortly be completed. In this 
1080 kilometres (675 English miles) in 
of which will be this year, and the re- 
of 1872. short section of 
ish miles) in length, following the 
the Seven Towers to Kutchuk- 
the first link of the line te Adrianople, 
The station at the Seven 


the ports, or the Pera and Galata, have come to a de- 
cision to extend the line as soon as possible, and have laid before 
the Government a project of a line traversing the city, with the 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE PRELIMINARY MEETING YESTERDAY: Prices and business done 
in finished and pig iron: The recent failures—OvuR FOREIGN 
TRADE IN IRON—THE TRADE IN THE PAST HALF-YEAR: Markets 
and descriptions specified—THE MISCELLANEOUS INDUSTRIES— 
MILITARY ARMS: Effects of close of war: Good orders for ma- 
chinery : Rolling-stock in request—Patext Nut AnD Bo.t Com- 
PANY AND THEIR MEN—OUK FOREIGN TRADE IN ROLLING-STOCK 
—THE COPPER TRADE—Exports: Rise in price: Agricultural 
Show and the machinists—Tue FACTORIES AND WORKSHOPS BILI. 
—THE MINING ENGINEERS AND THE VISITORS FROM THE NORTH— 
PROPOSED VISIT OF DUDLEY ENGINEERS TO THE SoUTH WALES 
IRONWORKS AND COLLIERIES—THE NORTH STAFFORDSHIRE IRON 
TRADE : The quarterly meeting and the wages question. 


To-pay (Thursday) has been the Birmingham quarterly meeting 
of the Ironmasters’ Association. The attendance has been larger, 
and there have been quarterly meetings at which more business 
was done; but the transactions at this meeting were larger in 
number, and of more aggregate worth than were those of last quarter. 
But the difference is not very marked. The interval between 
Lady Day and Midsummer has resulted in a considerable number 
of orders. There has been a good inquiry on home account for 
best plates and sheets, with girder plates and angles and merchant 
bars. These have been pee by indents from foreign 
markets embracing most of the qualities and descriptions taken 
from this district by our foreign customers. The best markets 
have been the United States and Canada; nor have we been with- 
out specifications from certain of our customers in France and 
Germany, but the best continental market has been Russia. Still 
this last market has not been so good yet as it usually is. A con- 
siderable impetus will, nevertheless, be imparted to the Russian 
trade it is ieved very quickly. ll these facts combined to 
make the market to-day quite firm. Finished iron houses would 
not all of them part with their products on the terms which they 
were ready to accept three months ago. The instances were rare 
in which vendors would insist upon a rise of 5s. per ton; still there 
were cases in which 2s, 6d. more was got without difficulty. The 
first-class houses are generally adhering very closely to the list 
prices in those cases in which the full list is not enforced. It 
will be remembered that the list is in the proportion of £8 for 
bars. These were the quotations recommended at the preliminary 
meeting a fortnight ago, and that recommendation was confirmed 
in actual business to-day. Merchants came from a distance, and 
they did not generally display a persistent reluctance to give 
makers’ prices. The information of the condition of the trade 
hereabouts that had reached them prepared the way for sellers. 

The pig-making firms were very numerously represented, they 
came from nearly all parts of the kingdom, and they offered 
brands of divers qualities. All, however, were even mere un- 

ielding in their quotations than were the finished iron makers. 

oremost on the list were the vendors of the best hematite pigs, 
as well for iron as steel making. So high have the former now 
become that Bessemer pigs cannot now be got at Workington 
under £5 per ton, short weight, free in trucks at the works, and 
the general qualities which find a market at the ironworks of this 
district are selling now at the same place at £317s. 6d. These 
figures checked tr. ti to-day, for consumers hesitated to 
make purchases. They will, however, have to give the money 
that is asked if they are to get the goods, for the demand else- 
where is very great, and without prospect of abatement. Hot 
blast all-mine iron of this district was quoted at £4 per ton, and 
cold blast at from £4 15s. to £4 17s. 6d. 

The failures reported last week are still much debated. A 
statement has been published which would lead to the impression 
that the proprietors of the Parkfield Iron Company's property are 
the Wolverhampton and Staffordshire Bank. I am, however, in 
a position to say that the interest of the bank in the property is 
not very considerable, and that the proprietor is Mr. Henry 
Marten, whose tenants are the company which has just collapsed. 

The general trades of this district are without alteration upon 
our last report. Military arms are in demand only at the small- 
arms factories, where goods are in request not only for our own 
Government but likewise for those of France and Russia. 

The close of the war in France has reduced the month’s exports 
of arms and ammunition to about the ordinary average. 

Month of June. 

1870. 1871. 
Arms (small) .. £27,231 £31,566 
Ammunition .. 16,736 .. 89,718 

Excellent orders are umder execution for almost every kind of 
machinery, as well light as heavy, at the yards and shops of the 
engineers and of ironfounders. The remote empire of Japan is 
still an excellent customer. China is not bad, and Russia is pur- 
chasing largely. The Birmingham engineers are sure of work for 
some months to come. 

Rolling stock is good in nearly all its branches. Home lines are 
not backward in ordering; and Russia and the East are our best 
foreign customers, Permanent way fastenings cannot be reported 
as brisk; and we are sorry to add that in respect of the Patent 
Nut and Bolt C y the unionist workpeople are still putting 
impediments in the way of the managers co desire to supply 
their place with operatives who have no union connection. 

There is increased activity in railway carriage manufacture, as 
the figures will indicate :— 

Month of June. 











Six Months 


1871. 


Carriages. 1870. 1871. 1870. 
Railway pasenger .. £8103 .. £17,599 .. £26,676 £54,674 
Ditto (trucks) .. .. 17,895 .. 24,693 .. 107,980 101,305 


There has been an advance in the price of copper. Messrs. 
Crawley, Parsons, and Co., Ann-street, report, under date July 11: 
“*The price of copper has to-day been advanced £2 per ton, 
making present quotations : Tough ingot, £76; best selected, £78; 
and braziers’ sheets, £31 per ton.” 

Mr, UC. A. Scott’s circular announces that the 
copper was yesterday advanced, Present prices: 
per ton; tough ingot, £76. 

Mr. Josiah Kempson reports: Copper advanced £2 per ton, 
making the present quotations as under: Tough, £76 per ton; 
best selected, £78 per ton; sheets, £81 per ton. 

The copper trade exhibits the same slackness which has charac- 
terised it throughout the year. True, there is an increase of about 
£12,000 in the value of the month’s exports of unwrought copper, 
but there is a decrease of some 283,000 in the six months, 
France and Holland are chargeable with this decline. In the 
exports of wrought copper there is a decline in the month of 
£19,000, and in the six months of £230,464. The chief decline 
was with India, and ina lesser degree with India and China. 


Correr anp Brass. 


= of English 
Best select, £78 


Month of June. Six months. 
1870. 1871. 1870. 1871. 
Unwrought Copper £76,422 .. £88,136 -. £483,574 .. £420,348 
Wrought, &c. .. 120,812 .. 107,647 .. .. 702,156 .. 471,692 
Brass .. oc eo 25,723 .. 30,538 ° 122,629 .. 152,001 


Much interest is being taken in the show of the Royal Agricul- 
> 4 Society > Wolverham: a makers of wpe nd 
and fencing, alike ornamental an in, are expressing satisfac- 
tion with the result hitherto of tlhe show, and are confident in 
their belief that they shall have derived considerable permanent 
advantage from it. 

The South Staffordshire and East Worcestershire Institute of 
Mining Engineers, at their y, reported progress 
in respect of the part they propose to take in the entertaining of 
the members of the Iron and Steel Institute, who are also 


members of the North of England Institute of Mining Engineers, 





during the forthcoming visit to this district of the former society, 
at the close of next month. It was announced that the canal 
comgeen had offered to convey the party through the great 
Dudley tunnel by means of their steam yacht and committee boat, 
at the same time illuminating the whole length free of cost. It 
was determined to send an invitation to Mr. J. P. Baker, her 
Majesty’s Inspector of Mines for the district, who is the president 
of the South Midland Institute of Mining Engineers, to meet the 
council and members upon the occasion of this visit of the Northern 
engineers. 

At the same meeting of the local institute I have named the 
arrangements were made known in connection with the trip of the 
members to South Wales. The start will take place on the 
24th. inst, On getting to Merthyr, the party will visit 
the Dowlais Ironworks and the Vochiew pits; on the follow- 
ing day the Abernant Ironworks. The Duffryn Steam Coal 
colliery, where Sturve’s patent mine ventilator is at work, will 
be visited, and then the party will go on to Cardiff to view the 
castle and grounds of the Marquis of Bute. On Wednesday they 
will go to the new hematite mines of Llantrissant, Bridgend, and 
the Tondu Ironworks. They will finish up on Thursday with the 
visit to Ystalyfera and Ynyscedwin, where the process of iron 
smelting by anthracite coal is carried on. 

‘The North Staffordshire masters held theirquarterly meeting at 
Stoke-upon-Trent on Thursday, when, as we anticipated, the 
current rates were renewed. This will no doubt satisfy the iron- 
workers in that district who have lately been agitating for an 
advance, because, as is well known, the wages there only rise and 
fall according to the fluctuations in the declared price of iron. The 
meeting considered the application for a rise in wages received 
from some of the men, but it was agreed that no alteration could 
consistently be made till they obtained a higher sum for their iron. 
It appears that the present rate now being given for puddling is 
6d. per ton above that awarded for the same class of work in the 
North of England, and altogether the wages are as high as, if not 
higher, than those of any other locality. 
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THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THe CLEVELAND IRON TRADE—THE NINE HOURS’ MOVEMENT— 
THE WAGES OF THE IRONWORKERS OF THE NORTH OF ENGLAND 
—PRICES, 

Tue Middlesbrough iron market was largely attended on Tuesday. 
For all kinds of pig iron there was a brisk inquiry, and prices 
were fully maintained. In fact a few makers had been fortunate 
enough in obtaining 48s. 6d. for No. 3 from parties interested in 
steamers waiting for cargo. The pig iron trade of Cleveland was 
never in a more satisfactory state than it isin at present. All 
the makers continue to receive orders, which will keep them 
busily occupied for several months at fair prices. I am glad to 
say the difficulty with the blast furnace men at Mr. Thomas 
Vaughan's works has been arranged; all the men have returned to 
work at the prices that gentleman offered, and which I recorded 
in last week’s ENGINEER. At some of the other works the wages 
of the blast furnace men have been advanced a trifle, and now 
throughout the district the men are satisfied and are working 
steadily. Great pressure is put upon the contractors who are 
building new furnaces, the proprietors being anxious to get the 
works into operation as speedily as possible. 

As to the finished iron trade there is very little new to record. 
All the rail mills are working to the fullest extent. There is an 
excellent demand for bars, plates, and -rods. The wire mills are 
busy, and the nut and bolt works are well off for orders. At 
Middiesbrough the Britannia Iron Company are lighting additional 
pucdling furnaces, and will soon have the whole of the 120 
furnaces at work. 

I regret to say there is no sign of a speedy termination of the 
strike for the adoption of the nine hours’ movement in the en- 
gineering trade at Newcastle-on-Tyne. The masters show no dis- 
position to endeavour to settle the ditferences ; they simply de- 
cline to grant the wishes of the men. On Friday last a large 
number of men conducted themselves very disgracefully. Several 
workmen were engaged in removing two boilers from Messrs. 
Clark’s engine works, Low Elswick. While so engaged a number 
of engineers who are on strike hooted them. After considerable 
difficulty the boilers were placed on boats, and the workmen with 
the boilers proceeded down the river. The engineersthrew stones 
at the men and followed down the banks of the river as far as the 
Tyne Bridge. Here they threw all kinds of missiles, and the menin 
the boats were obliged to pull up at the High Level for safety. 
In the midst of this disgraceful scene a policeman heard shouts of 
** blacklegs ; sink them.” “‘ The Commune ; sink the d—— black- 
legs.” A young man named Joseph F. A. Ward, described as of 
no profession, was brought before the Gateshead magistrates on 
Monday, charged with unlawfully throwing stones over the Tyne 
Bridge andassulting two of the river policemen while in the discharge 
of their duty. A policeman swore that the prisoner was amongst 
the hundreds of men who were on the bridge, and that he not 
only threw some of the stones which went into the boat, but that 
he shouted ** The Commune; sink the d—— blacklegs.” For the 
defence it was denied that the prisoner either shouted or threw 
stones, but the bench believed the case had been proved; but, on 
account of the prisoner being only seventeen years of age, they 
decided to send him to gaol for fourteen days. The bulk of the 
men on strike, however, conduct themselves in a proper manner, 
and are as determined as ever to remain out until the nine hours 
is adopted, They are, in fact, more hopeful of triumph, owing to 
the agitation spreading to other parts of the kingdom, Itis stated 
that the money to be distributed amongst the men this week 
amounts to upwards of £700, which will enable the committee to 
give 3s. 8d. to each man and 9d. extra to each child. There isa 
rumour that the masters intend importing men from the Conti- 
nent. It is quite possible that they may try foreign labour, but if 
they meet with no better success than the builders, who recently 
imported a number of Belgian joiners, they will not gain much by 
the experiment. 

On the first of the present month the agreement of the iron- 
workers of the North of England who had under the decision of 
Mr. Hughes, the arbiter for the Board of Arbitration, decided to 
work from the lst January to the beginning of July, terminated. 
Since that time the operative secretary has written to Mr. Hughes, 
M.P., asking that gentlemen to obtain information respecting the 
condition of the trade with the view of advancing the wages of the 
ironworkers ls. per ton on puddling, and 10 per cent. on all the 
other branches of the iron trade. On Monday the quarterly meet- 
ing of the Board of Arbitration and Conciliation was held at New- 
castle, and the wages question was discussed. It was resolved 
that the contract returns for the unexecuted orders on July Ist 
should be laid before Mr. Hughes, and that he should be asked on 
that evidence to decide whether any change should be made in 
wages, and, if so, to what extent. It was also agreed that a — 
tation should in the course of a fortnight wait upon Mr. Hughes 
in London. In the meantime, by this excellent system of arbi- 
tration, the men are continuing at their work, having every faith 
that, as on previous occasions, the whole question will be fully con- 
sidered and settled in a fair, business-like manner. 

On the 25th instant the Institution of Mechanical Engineers will 
hold their annual meeting at Middlesbrough. ing to the 
programme at present in circulation, two days will be devoted to 
the reading ak discussion of papers on engineering subjects, and 
three days to inspecting works in the Cleveland district. 

The prices of iron are as follows :—Pig iron, No. 1, 5ls. 6d. ; 
No. 2, 50s. 6d.; No. 3, 48s.; No. 4, 47s. The prices of manufac- 
tured iron are as follows:—Common bars, £6 17s. 6d. to £17; eable 
iron, £7 10s. to £8 ; ship plates, £8 17s. Gd. to £9; boiler plates, 
£9 5s. to £9 10s,; rails, £6 15s. to £7; colliery rails, £6 17s. 6d. to 
£7 10s,; puddled bars, £4 17s. 6d. to £5, 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE SCOTCH PIG IRON TRADE—EXPORTS AND IMPORTS OF PIG IRON 
—NEW FURNACES AT CARRON IRONWORKS—ENGINEERING AND 
IRONFOUNDING—THE MALLEABLE IRON TRADE—-THE NEW GRAV- 
ING DOCK AT GREENOCK—MEEETING OF THE ROYAL ScorrisH 
SOoreTy OF ARTS. 

Durine the past week the Glasgow pig iron market has continued 

strong, with important variations in prices, and now quotations 

for warrants are nearly the same as fast reported. A good deal 
of business is done at 57s. 9d. cash, and 58s. one month, with 
sellers 1d. per ton higher. No. 1, g.m.b., 588.; No, 3, 57s. 3d. 

The shipments of pig iron from Scotch ports for the past week 
are again very considerable, being—foreign, 11,085 tons; and 
coastwise, 6042 tons; total, 17,127 tons. In the corresponding 
week of last year the total shipments were only 9329 tons, which 
shows an increase for the week of 7798 tons. The total ship- 
ments for 1870, up to this period of the year, were 345,022 tons; 
whereas this year they are 410,647 tons, showing that the ship- 
ments up to this date have exceed2d those for the similar period 
last year by 65,625 tons. It is expected that as the exportation 
Pe Pig iron is still very brisk the returns next week will stand 

righ. 

The imports of Middlesbrough pig iron into Grangemouth for 
the week past were 2170 tons; same week last year, 1015 tons, 
the increase being 1155 tons. The total imports for 1871 were 
40,632 tons till date; and in 1870 they were 34,995 tons, showing 
an increase for 1871 of 5637 tons. 

The Carron Iron Company has commenced to erect their new 
furnaces. It is reported that the movement with regard to this 
brand of iron, mentioned last week, is not so likely to be carried 
through as was anticipated. 

The large ironfounders here are all very busy, and this, coupled 
with the advance in pig iron and men’s wages, has had the effect 
of rendering castings dearer than they have been for many years. 
Good iranmoulders are evidently scarce, for complaints continue 
to be made of the long time taken by founders to execute orders. 
Now that the restriction with regard to the number of apprentices 
no longer exists, it should be the aim, as it is the interest, of the 
ironfounders to employ as many as possible. 

Messrs. Laidlaw and Co., of Glasgow, have secured the contract 
for 22,000 tons of pipes for Odessa. 

The engineers and machine makers are all pretty full-handed, 
but a great drawback is the want of good hands. 

The malleable iron trade is still very busy, and if the men were 
only working contentedly there might be a season of great pros- 
perity to all connected with the trade. Prices of all kinds of iron 
continue about the same. Plates are in especial demand, and 
cannot well be obtained with anything like promptitude at any 
price, 

The foundation of the new graving dock at Garvel Park, 
Greenock, was laid on Thursday with every demonstration of re- 
joicing. The day being a holiday, the various craftsmen joined 
the masonic procession, Robt. Steele, Esq., shipbuilder, the 
masonic provincial Grandmaster, laid the foundation stone. The 
works were commenced on the 11th April, 1870, and are expected 
to be completed within the contract time of two years. The dock 
will be 555ft, long, S0ft. wide at coping, and 70ft. wide between 
the vertical side walls, with a depth from coping to floor of 
27ft. Gin. next the entrance. The caisson will be carried by 
trollies running upon rails, and when open will be drawn under- 
neath a covered recess on the south side of the entrance, and 
is so arranged that the water may be either retained in the dock 
or pumped out, The dock, with pumping machinery and caisson 
complete, will cost £50,000, and the temporary and outer works 
(channel way, dolphins, Xc.) will cost £18,000, or a total of 
“68,000. The cost of the site, which was purchased from Mr. 
Charles C. Scott, was £80,000. 

Ata meeting of the Royal Scottish Society of Arts, held in 
Edinburgh on Monday, the reports of committees on various 
papers were read. After the reading of remarks highly com- 
mendatory of Mr. R. L. Stevenson’s paper on lighthouse engineer- 
ing, with special reference to intermittent and coloured lights, the 
committee reported that they had not been able to find anything 
novel, either in principle or application, in Mr. Alexander’s paper 
on ventilation. But, in regard to Mr. Reid’s paper on the water- 
meter, they reported that the favourable views formerly expressed by 
them had been fully borne out. In regard to Mr. James Mackenzie’s 
steel-yard indicator, the committee stated, that they had care- 
fully considered the merits of the invention, and were satisfied 
that it was admirably contrived to answer the purpose for 
which it was intended. Mr. Johnstone’s scheme for a waterproof 
treasure-safe for ships was reported to be, as tar as the committee 
are aware, an original one. They considered, however, that the 
arrangements proposed for connecting the safe with the vessel 
were defective, and not such as to secure its separation, should 
the vessel actually founder. Mr. W. Noble’s new danger signal 
was reported to be ingenious; but the council considered the pre- 
sent system of signalling on railways to be fully efficient when 
properly carried out, and stated that, in their opinion, Mr. Noble’s 
plan would be no improvement. Mr. Noble’s be wwe couplings were 
not favourably received. They were regarded as inferior to other 
inventions for a similar purpose. 








WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 


THE IRON TRADE: Prospects of the third quarter: Effect of the fixed 
scale of quotations: Orders flowing in: Animation in the rail 
branch: Extensive inquiry for stecl and iron rails for foreign 
and home consumption: The United States and continental re- 
quirements: Russian purchases: Colonial inquiries— FRENOH 
KEQUIREMENTS: Makers’ expectations beginning to be realised— 
THE HOME TRADE: Zhe market fairly buoyant : The descriptions 
in request: Quotations—THE TIN-PLATE TRADE: Quarterly meet- 
ing at Newport—THE STEAM AND HOUSE COAL TRADES—THE 
COLLIERS’ STRIKE: Hopes of an arrangement being arrived at— 
TRADE OF THE SOUTH WALES PORTS. 


THERE is every prospect that the iron trade will show yet greater 
activity in the third quarter than has hitherto been witnessed 
this year. As was generally anticipated, orders are beginning to 
flow in since it was definitely understood what scale of quotations 
would be adopted for the next three months, and makers are not 
likely to experience any difficulty in finding employment for their 
hands for some time to come at least. There may be some pro- 
bably who will be inclined to think, as the quarter advances, that 
an advanced list might have been upon, so as to give prices 
a firmer tone, but there is little doubt that the majority of the 
manufacturers will be satisfied if they can establish values at a 
standard bearing somewhat more favourable a comparison with 
the list quoted than the rates which have been obtained up 
to the present time. If buyers continue to show the readiness to 
euter into engagements which they have _ now began to evince, 
there is little doubt but that sellers will be able gradually to raise 
prices, so that by the end of the quarter it will be seen that a very 
considerable advance been made, This would undoubtedly 
have the effect of re-establishing the position of the trade more 
surely and satisfactorily than would be the case were any imme- 
diate and appreciable advance to be made in quotations. 

This week again witnesses considerable animation in the rail 
branch of the trade, there being an extensive inquiry both for 
steel and iron rails for foreign and home consumption. The clear- 
ances from the local ports have been quite equal to the average 
during the week, the United States taking, as usual, the lion’s 
share, and the remainder going principally to the southern con- 
tinental markets. Russian contracts continue few, and are chiefly 








placed with one firm in Monmouthshire. The colonies are begin- 
=e urchase more freely than for some time past, rail specifi- 
cations now under execution at the large works of the Mer- 
thyr district on account of Canada and Australia. 

In regard to French requirements, it md be said that the long 
cherished expectations of makers of the lighter descriptions of iron 
are beginning to be realised. The late financial successes of that 
country have caused consumers of most descriptions of make to 
enter the markets with a degree of confidence that is quite en- 
couraging ; and there are hopeful — of an appreciable busi- 
ness being done with French buyers during the remainder of the 


year. 

The home market is fairly huoyant. The railway companies are 
giving out orders freely for iron and steel rails ; for the latter 
more particularly there is an increasing demand. Most of the 
manufacturers of this district have also been busy with bar orders 
of late, and a good demand is kept up. As stated in previous re- 
ports, the inquiry for pig iron continues to expand. Prices for all 
descriptions are firm. 

Rails are firm at £6 10s. to £7 per ton, delivered at the local 
ports; pig, No. 1, cold blast, £4 5s. to £4 10s.; ditto refined metal, 
aa 17s, 6d.; ordinary hot blastings, £3 5s. to 

The tin-plate trade is still making progress towards improve- 
ment. The quarterly ting of the bers has been held at 
Newport, at which Mr. Woodruffe, of the Machen Works, Mon- 
mouthshire, occupied the chair. There was a large attendance of 
manufacturers, and several of the leading buyers were represented. 
The accounts given of the position of the trade were more satis- 
factory than for some time past, there being no stocks in the 
hands of makers, and there is only a omy small quantity of plates 
at Liverpool. American purchases are large, and there is every 
prospect that they will increase. Many of the principal 
makers had been able, previous to the end of the quarter, 
to é6btain an advance upon the quotations fixed at the preceding 
quarterly meeting, and the make of the leading establishments 
has been sold forward for some time to come. e price of iron 
and other raw materials used in the manufacture has also been 
advancing, and, under the circumstances, it was resolved to raise 
the prices of best charcoal plates 2s. per box, and other qualities 
in pag ag All things considered, makers’ profits cannot be 
said to have increased very materially. 

There is scarcely anything new to be reported in connectien 
with the steam coal trade in this district. e demand continues 
about the same, and the colliery proprietors whose pits are still 
at work continue to execute as many of the orders on offer as is 
possible. The large ironmasters of the Merthyr, Ebbw Vale, and 
Tredegar districts are doing a large business in.steam coals, The 
house coal trade remains active for the time of % 

The strike in the Mountain Ash and Rhondda Valleys affords 
little fresh for comment, scarcely anything having been done since 
last week to bring the colliery proprietors and their men nearer 
to an arrangement. Some interested persons have attempted to 
approach the employers on behalf of the men, but the masters 
positively refuse the intervention of any delegates or other per- 
sons between them and the colliers. The latter, therefore, have, 
during the last few days, been discussing the desirability of ap- 
pointing some of the oldest workmen from each pit to wait upon 
the employers once more with the view of arranging the unfortu- 
nate dispute. It seems pretty clear the majority of the men 
have ceased to place any reliance onthe “‘ Union” for support, as 
they see that the very limited assistance which they receive will 
not enable them to hold out much longer. It is likely that the 
proposed deputations will seek interviews wih the masters some 
time this week, and pretty confident hopes are entertained that 
some amicable agreement will be arrived at. 

The returns of the trade of the local ports for the last month 
compare favourably with the corresponding month of last year in 
all but the coal exports from Cardiff. The exports of coal were as 
follows :—Cardiff, 67,906 tons, against 160,544 in June, 1870; 
Swansea, 50,407 tons, against 47,322 tons ; Newport, 29,129 tons, 
against 28,476 tons ; and Llanelly, 16,875 tons, against 11,048 tons. 
The coal shipments coastwise were as annexed :—Cardiff, 58,625 
tons, against 83,395 tons ; Swansea, 19,379 tons, against 18,866 
tons ; Newport, 72,310 tons, against 69,576 tons; and Llanelly, 
17,421 tons, against 16,397 tons. Cardiff exported also 18,259 tons 
iron and 9251 tons patent fuel ; Swansea, 2781 tons iron and 13,018 
tons ‘patent fuel ; Newport, 29,693 tons iron ; and Llanelly, 100 
tons iron. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


J 
CoAL EXPORTS—THE OUSEBURN ENGINE WoRKS: The co-operative 
principle—MATERIAL PROGRESS OF STOCKTON AND MIDDLES- 
BROUGH—STATE OF TRADE IN SOUTH YORKSHIRE—TRADE AT 
THE HARTLEPOOLS—HARTLEPOOL HARBOUR—THE CUMBERLAND 
IRON TRADE—TRADE AT NEWCASTLE—BRADFORD GAS WORKS— 
MECHANICAL INDUSTRY AT LEEDS—THE LANCASHIRE MINERS— 

Mersry Docks AND HARBOUR BOARD. 


Tue quantity of coal exported from Newcastle in June was 
311,609 tons, against 252,308 tons in June, 1870; Sutherland ex- 
ported coal in June to the extent of 136,916 tons, against 142,975 
tons in June, 1870; and the Hartlepools, 78,613 tons, against 
74, 436 tons in June, 1870. 

A meeting in connection with the Ouseburn Engine Works pro- 
ject was held at Newcastle on Saturday by a number of represen- 
tatives of the co-operative societies of the North of England. 
The meeting was adjourned for three weeks, in order that the 
societies might be prepared to communicate their intentions as to 
supporting or otherwise the acquisition of the works. The chair- 
man stated that in the interim the works would be open to inspec- 
tion. 

Various works in course of erection at Stockton and Middles- 
brough are being rapidly pushed forward, Great progress is being 
made with the Middlesbrough Dock. 

A steady business is passing at the South Yorkshire ironworks. 
the mills Leies well employed. Foundry matériel is also in good 
request. The Bessemer steel works are fully employed in the 

roduction of rails, cranks, axles, tires, &c. The coal trade of 
South Yorkshire is more than usually active for the season. A 
good business in coal is being done with Hull and Grimsby ; there 
is also a good ave: demand for engine fuel for Lancashire. 

Shipments of rails are being made freely from the Hartlepools 
to the United States and Canada, and their manufacture keeps the 
local ironworks well employed. Several iron ships are also build - 
ing at the Hartlepools, some of them being steamers of large ton- 
page, 

The Hartlepool Port and Harbour Commissioners have granted 
a mortgage for £10,000 to the Public Works Loan Commissioners 
in respect of a loan obtained from that body. During the autumn 
months the expenditure of the Commissioners will be from £1200 
to £1500 monthly. 

The Board of Arbitration and Conciliation for the North of Eng- 
land manufactured iron trade held a meeting at Newcastle-on-Tyne 
on Monday, Mr. Dale presidi The views of the employers and 
operatives’ representatives were exchanged with reference to their 
demand for an increase of 10 per cent. in wages. As no arrange- 
ment could be come to, it was finally decided to refer the question 
to Mr. T. Hughes, M.P., who will arbitrate next month, after he 
has taken means to obtain from the masters a statement of the 
se at which their present contracts for finished iron have been 

en. 

The Bradford Gasworks, recently purchased by the corporation 
for £210,000, were on Tuesday formally transferred to the town 
authorities, the — money having been handed over to the 
representatives of the company. 





Leeds, prcvancs Dry - ~ ay mgine fi v Notting 

are a waterworks ¢ ‘or - 
ham. Messrs. Greenwood Batley, of the Albion Works, 
Leeds, have received an order for a quantity of wr nape bred a 
——— factory which the Austrian Government is establishing 
at 

The demand for the iron manufactured by the Maryport 
Hematite Company is unabated. The Solway Hematite Company 
is equally busy, and is rapidly proceeding with the erection of two 
more furnaces. The lining of one of the furnaces has been more 
than half completed, and the iron columns upon which the other 
is to rest have been placed in position. The West Cumberland 
Hematite Company the whole of its furnaces—five in number 
—in blast ; its rolling-mills are working full time, and the con- 
struction of its new rail mills is progressing satisfactorily. The 
Workington Hematite Company is well supplied with orders. At 
Salter Beck, the site of the Mossbay Hematite Company’s works, 
great activity is displayed in pushing the works forward. The 
whole of Messrs. Bain, Blair, and Patterson’s furnaces—four in 
number—are in blast at Harrington ; and there are four in blast 
at Cleator Moor. The prospects of trade generally throughout 
West Cumberland are satisfactory. 

The general trade of the district round Newcastle may be said 
to be prosperous. The pits are fully employed, and iron ship- 
building is busy. The strike among the mechanical engineers will 

robably on, however, delay in getting some steamers ready 
or sea. 

At a large meeting of Lancashire miners, held at Kearsley, 
near Bolton, on Monday, resolutions were passed promising help 
to the colliers on strike in South Wales, and also approving the 
Amalgamated Association of Miners giving notice to the Lanca- 
shire and North Staffordshire employers for an advance of wages. 

At the last meeting of the Mersey Docks and Harbour Board 
it was agreed to let to the London and North-Western Railway 
Company for twenty-one years certain portions of the Quay of 
Egerton Dock, Birkenhead, and of the adjoining land, compri 
about 11,000 yards, at a rentalof £1500 per annum. It was sta’ 
to be the intention of the railway Company to erect warehouses 
on the land in question at a cost of from £20,000 to £30,000. 
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South KENSINGTON Museum. —- Visitors during the week 
ending July 8th, 1871:—On, Monday, Tuesday, and Saturday 
(free), from 10 a.m. to 10 p.m., Museum, 13,743; National 
Portrait and other galleries, 1399 ; on Wednesday, Thursday, and 
Friday (admission 6d.), from 10 a.m. till 6 p.m., Museum, 285] ; 
National Portrait and other gwlleries, 46 ; total, 18,039; average 
of corresponding week in former years, 12,815, Total from the 
opening of the Museum, 10,583,045, 


CLOCKS AND CHRONOGRAPHS.—Mr. Norman Lockyer, in his 
sixth lecture at the Royal Institution, on the ‘‘ Instruments used 
in Modern Astronomy,” referred to the methods adopted for 
dividing and recording time. The ancients divided the day at all 
times of the year, from sunrise to sunset, into twelve hours of vary- 
ing length ; and the earliest clocks were adapted to this arrange- 
ment. Archimedes is said to have constructed a clock with wheels 
moved by a weight ; and the first clock in England is said to have 
been set up in Old Palace-yard, Westminster, in 1288, by means of a 
fine paid by the Lord Chief Justice. After referring to other early 
clocks, Mr. Lockyer stated that they consisted merely of wheels 
moved by a weight, the means adopted to regulate the motion 
being successively a fly-wheel, an alternating ce, and an up- 
right arbor, or weighted horizontal bar. Ar invaluable aid to 
astronomical science arose from Galileo’s discovery, in 1639, of the 
isochronal property of oscillating bodies suspended by equal strings; 
and by Huyghens, in 1656, applying this principle to clocks, thus 
superseding the balance by the pendulum. Still further progress 
was made the ingenuity of Hooke, Clements, Graham, and 
Harrison. Mr. Lockyer, by the aid < Sa explained these 
successive im ements, and then p ed to exhibit in action 
a splendid modern astronomical clock, lent him by Colonel Strange, 
stating that the iples now demanded in such clocks are, that 
the weight shall be small and the pendulum heavy, and that there 
shall be as little connection een the two as possible. He then 
adverted to the precautions necessary to be observed to preserve 
the pendulum from the action of temperature as much as possible, 
and alluded to the advantages of the mercurial pendulum. The 
way in which the. sidereal 24-hour clock is used with the transit 
instrument was then explained and illustrated, especially in what 
is termed “ the eye and ear method,” by means of which the time 
when a star crosses a line can be ascertained to the tenth of a 
satan; in 1606, fos applying th sloctro-eaapastis foven'te te’ 

t, in , for ig the etic force e@ re- 
Siod of vier malnaie Wantlens eb haety and then explained the con- 
struction of a chronograph, kindly lent to him by Colonel Strange, 
by means of which the results of astronomical work can be instan- 
taneously recorded by the observer himself with the greatest ease. 
After noticing various forms of this invaluable apparatus, as em- 
ae by Airy, Foucalt, and others, Mr, Lockyer concluded by 
emonstrating the great importance of chronographs in the deter- 
mination of the longitude of distant places. 
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STEAM GAUGES. 


WE publish this week a list of the steam gauges tested 
at Wolverhampton, and think we have some reason to 
congratulate both ourselves and the public upon the 
marked improvement which has taken place since last 
year. It will be remembered that at Manchester, in 1869, 
gauges were brought to the Society’s engineers to be tested 
which were as much as 30]b. wrong. These were, of 
course, condemned, but of those which were allowed to be 
used only nine out of fifty-two were correct, the others 
varying from 42lb. to 561b. Last year none were con- 
demned, but the number correct was even less, being 
eight in 120, the others varying from forty-four to sixty. 
This year twenty are correct out of ninety-three, and the 
others,vary from 46 lb. to 58]b. It is a remarkable 
fact that twenty-one of the gauges this year, and thirty- 
six of thoselast year, stood at 55 1b. when the Society’s gauge 
registered 50 lb. Indeed, if 55]b. were the standard, all 
the gauges of some of the exhibitors would be correct, 
and very few of them would be more than a pound or 
two wrong. But the plan followed by the Society for 
testing the gauges precludes any possibility of inaccuracy. 
They provide about a dozen large gauges, which have been 
previously tested against a mercury column. Two of these 
are placed at the extreme ends of a pipe, communicating 
with a force pump, into inlets in which the gauges to be 
tested are screwed. The pressure is then put on till the 
Society’s two gaugesregister 50lb; thaton the others is then 
read off, and marked on a ticket which exhibitors are in- 
structed to affix to their gauge. A fresh gauge is from 
time to time substituted for one of those at either end of 
the pipe, so that if a strain should take place it would be 
immediately detected. 

Those used this year, however, were compared every 
five pounds and tallied to a hair’s breadth. But whilst 
we have reason to rejoice at the improvement, for which 
we think some small share of credit is due to ourselves, 
we do not consider that the task which which we have set 
ourselves is ended. Steam gauges are far from being 
what they ought to be, and for this the manufacturers 
must share the blame with users. The former are respon- 
sible for succumbing to the popular demand for a cheap 
article, and for allowing gauges to leave their works which 
have only been made to sell, and which, if they have ever 
been tested, have certainly not been found correct. But 
the fault lies chiefly with the users. Gauges are pur- 
chased at a price which makes accurate workmanship im- 
possible, are fixed to boilers without being tested, and even 
after years of constant use are never examined and adjusted. 
They may possibly think that a weak steam gauge is a 
safeguard against accident, and that it is a beautiful dis- 

nsation of Providence, that in proportion as the boiler 
begins to wear out, a lower pressure will register 50 Jb. 
But this is not so; the man in ‘charge of the engine soon 
finds that is gauge is inaccurate, and follows the example 
of his employers in disregarding it, whilst if it were care- 
fully and periodically tested against a mercury gauge, he 
would know it to be correct avd be able to rely on it. To 
the agriculturist, too, it is eminently unedifying to see that 
portable-engine manufacturers have so little faith in the 
utility of a gauge, that they exhibit one 10 lb. wrong, 
— they know that it is to be subjected to a test, and 
marked with the correct pressure. With such a table as 
the following before them, users of steam gauges cannot 
assert that they do not know who makes the most accurate 
instruments. 

List of Steam Gauges exhibited at the Royal Agricultural Show, 
Wolverhampton. 





Name of exhibitor. Maker of gauge. 
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Name of exhibitor. Maker «f gauge. | 3 3 
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THE ROYAL AGRICULTURAL SOCIETY'S SHOW AT 
WOLVERHAMPTON. 

WE propose in this and in succeeding articles to notice many 
exhibits at Wolverhampton which we could not speak of while 
the Show remained open, for want ef time and space. 

Messrs. Pooley and Son, of Liverpool, exhibited a large number 
of weighbridges and weighing-machines, the most noticeable 


amorgst which is their automatic grain scale, similar in principle 
to the one which was exhibited at Oxford and described in THE 
ENGINEER of July 29th, 1870. It has, however, been altered 
and simplified since last year, and its appearance is completely 
changed. The weight is now placed on ascale pan, and may be 
varied at pleasure. In the machine exhibited last year two 
weights were used, a 90]b anda 101b., and the receiver was a 
wrought iron box divided into two partitions. When one side 
of the box was nearly full the first weight was raised, and this 
caused a slide to descend in front of the hopper and partially to 
cut off the feed. The smaller weight was connected to the 
larger one by a spring, and was not raised till the box contained 
1001b. In this case the arms of the beam are lower and de- 
scend more gradually, the feed is therefore not cut of a!l at once, 
but becomes slower and slower as the grain receiver falls. In so 
doing, a short arm, which is attached to it, strikes against a stop 
fixed to the frame, and thus raises a lever which loosens a de- 
tent. The action of the machine is then similar to the one 
shown last year. The detent, which had locked the box in posi- 


| tion, being raised, it cants by its own weight, empties itself, and 


the same process is repeated with the other partition. 
_ Messrs. D. Hart and Co. exhibited a large assortment of weigh- 
ing machines, which, though exquisitely finished, present no 


features of novelty. Many of the farmers present, who had 
probably found some difficulty in persuading piggie to allow his 
“correct weight” to be taken, gazed with admiration on their 
sheep and pig weighing machines, which are provided with pens so 
as to keep the whole weight of the animals on the weigh-bridge. 

Messrs. Joseph Evans and Sons, of Wolverhampton, who 


— | exhibited for the first time, have madea very good beginning, and 


| give promise of taking a very prominent position as pump manu- 








| plement moving onwards raises the rake. 





tacturers, Their 6-horse power high-pressure pumping engin 
has the pump and steam cylinder on the same bed-plate. As it 
will shortly be illustrated in Taz ENncInrer, we will only remark 
that it is effective in design, and well and strongly made. A 
bucket and plunger pump, No. 5592, to be driven by horse 
power, has one end of the connecting rod working the plunger, 
secured to the circumference of a disc ; this not only simplifies 
the construction of the machine, but as it does away with all 
gearing, renders the machinery less liable to breakage in case the 
horse should prove restive. They also display a great many lift 
and force pumps of various descriptions, amougst which | may 
particularise No. 5617. This is a 4in. rotary lift and force pump. 
A block on the crank-shaft moves a long wrought iron link, up 
and down. The link is fixed at one side to an upright arm, 
attached to the pump-barrel, and is left free at the other end, 
and to it is fastened the pump-rod, the consequence of this 
arrangement being, that the return stroke, in which no labour 
is expended, is made very quickly. 

One of the four silver medals awarded for agricultural imple- 
ments, out of the ten set apart for that purpose, was presented 
to Messrs. Meliard, of Rugeley, for their revolving mould board 
plough. This implement was entered for the hop-cultivating 
competition, Class 1, section 2, and it was generally considered 
that it would obtain the prize, as the work done by it was mag- 
nificent. The prize, however, was not awarded, the judges 
apparently thinking that none of the competitors had produced 
an implement which would supersede manual labour. In this 
plough the upper part of the mould-board is formed by a cir- 
cular disc, conical and slightly concave; the inclination of this 
can be altered, and when the greatest possible spread is given to 
it the work resembles that of a digger, as the soil is completely 
turned over. They also exhibited a new horse-rake (No. 3125), 
which is provided with a lever, conveniently placed close to the 
right of the man guiding it. With this he puts in a lock nut, 
and the rake is then connected with the wheel, so that the im- 
The same lever serves 
iv keep the rake up when travelling. 

A new form of horse-rake was also exhibited by Messrs. E. Page 
and Co., of Bedford, in which the seat for the 
driver is placed behind the rake instead of in front, 
as is the usual plan. Messrs. Page also exhibited 
some very good brick-making machines, one vt 
which will make either bricks or several different 
kinds of pipes or tiles. The die for brick-making 
is so shaped internally as to force the clay iutu 
the corners, and as these are provided with lubri- 
cators the bricks present a clean, sharp edge, and 
seem scarcely inferior to press-made bricks. 

Mr. Nicholson, of the Trent Ironworks, had a 
new form of governor, which seems simple and 
effective, but was not at work. It consists of a 
pear-shaped weight placed centrally on an upright 
shaft, in the centre of which is the point of sus- 
pension of an ordinary governor with small balls. 
The effect of the two weights is of course com- 
bined. 

Two small horizontal engines by Messrs. C. 
Russell and Co., of Gracechurch-street, although 
they present no features of novelty, are deserving 
of notice on account of their good workmanzhip 
and extreme cheapness. They are thoroughly 
well made, and bow they can be turned out for 
the money is more than we can understand. 

The thatch-making machine shown by Measrs. 
Woods, Cocksedge, and Warner, is on an entirely 
different principle to any we have hitherto seen, 
and appears to excel them as much in symplicity 
as in efficiency. It consists of a frame carrying 
two pulleys, round each of which a supply of 
wire is wound. A bundle of straw is placed at 
the intersection of the two wires, and on turning 
a handle the positions of the two pulleys are 
changed and the straw is tightly secured. A 
ladder is shown with au apparatus for hoisting the 
thatch fixed to its side, the length of the thatch 
being only limited by that of the wire on the 
pulleys. The same firm also exhibit a number 
of mills and several single and double horse-gears ; 
amongst others, the one which obtained the first 
prize at Oxford last year. 

Messrs. C. Powis and Co., besides the usual col- 
lection of wood- working machinery, show a trying- 
up machine, which I do not remember having 
seen amongst the production of other manufac- 
turers. A detailed description is unnecessary, as 
it closely resembles an ordin iron planing 
machine, excepting, of course, that the cutters re- 
volve instead of remaining stationary, whilst the 
bed plate travels backwards and forwards. The 
length of stroke is 12ft., and it will take in a beam 
16in. by 12in. The cutters, which are adze-shaped, 
are placed at right angles to the line of travel, 
and the slide upon which the cutter-block works 
is provided with a graduated scale of inches tu 
save time and prevent mistakes in setting the 
cutters. It is scarcely nece to point out the advantage of this 
machine over ordinary wood-planing machines, for any work in 
which the stuff is required not merely to be planed, but true ; 
since in the four-cutter planing machines, although an equal 
thickness is insured, the wood is not taken out of winding. 
Their carpenter and joiner is a strong and cheap self-contained 
machine, which would be very useful to builders. It combines 
a circular saw with a tenoning and mortising machine. Wedo not 
admire the tenoning machine on their general joiner. The cutters 
are on one axle instead of two, but a washer the thickness of 
the tenon has to be placed between them; and the batten, instead 
of being passed horizontally along a table, as in the ordinary 
plan, where two cutter discs are used, has to be clamped in a 
vertical position, causing great waste of time if many have to be 
cut. The engine exhibited by Messrs. Powis is very similar in 
appearance to the 10-horse power horizontal engine of Messrs. 
Tangye, described in TuE Encrnxer of July 29th last year, and 
which is exhibited again this year. I say in appearance only, 
for in that of Messrs. Tangye the rib which forms the upper 
guide-bar goes the wholevlength of the engine from the crauk- 
shaft bearings and joins the back cylinder cover, whilst in this 
instance it is the cylinder which is cast on to the bed-plate 
instead of the cover, and the strengthening rib is therefore 
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removed at the place where it is most wanted. Besides this the 
combination of cylinder and bed-plate renders it excessively diffi- 
cult tu mould, and very liable to get flaws in casting, the makers 
are unable to have different metal for the bed-plate from that 
of which the cylinder is made and must pay at least cylinder 
price for it, in order to save half a dozen holding down bolts and 
a few hours’ planing. 

Mr. G, Scott’s wheel-moulding machine is too well known to 
require description. The mould of a wheel 9ft. diameter, 12in. 
deep, 4in. pitch, was shown with the one exhibited, and also a 
strong shrouded pinion, turned out at Mr. Scott’s wheel factory, 
the edges of which were as sharp and true as if they had been 
planed, 

Messrs Hamilton Woods, and Co., of Salford, besides malt- 
rolls and other brewery plant, displayed two hop-presses—the one 
worked with a screw, by hand, and the other by hydraulic power, 
applied either by means of a strap or a lever. When the hops 
are completely spent they are forced out of the cylinder by the 
ram, which brings them ont in a more compact form and 
more expeditiously than would be the case if they had to be 
dug out. 

Of course Messrs. Richmond and Chandler had a large 
stock of chaff-cutters, which were at least equal to any exhibited, 
both for work and appearance. They are rendered self-feeding 
by an endless web with wooden cross bars, which gradually 
draws the straw up to the knives. One of them (No. 1286) is 
provided with an adjustable mouthpiece, the rising top of which 
is regulated by two spiral springs, which exert a pressure pro- 
portionate to the thickness of the feed of hay and straw. One 
of the knives is fixed to a loose plate which may be attached or 
detached at pleasure, and by this means the chaff is cut in 
lengths of either three-eighths of an inch or three-quarters. 
Messrs. Richmond and Chandler’s corn-crushers are provided 
with two diagonally grooved case-hardened rollers, revolving at 
different ‘speeds, to produce at the same time a grinding and a 
crushing action. 

The only addition which Messrs. Tangye Brothers and Hol- 
man have made to their exhibits of last year are some snatch- 
blocks, in which one end only of the axle is fixed to the side, 
the other side being loose on the swivel, and in the form of a 
hook, where it supports the other end of the axle, so that after 
poe. | raised to introduce the rope the pressure closes it imme- 

ately. 

Mr. J. Pickering, of Stockton-on-Tees, has a neat little winch 
driven by differential gearing, which may either be fixed on a 
frame or bolted against upright timbers. Large cog-wheels 
are dispensed with, and the gearing being boxed in is kept more 
free from dirt than by the usual plan. They also exhibit a new 
differential pulley bloock, and one which is practically the same 
is shown by Messrs. Head, Wrightson, and Co., also of Stockton 
on-Tees. Both parties claim the patent. It consists of a small 
pinion placed eccentrically on the axle, which gears for half its 
width into a@wheel with inside teeth, and the other half into 
another similar wheel, the consequence being that for every 
revolution of the axle, the pinion moves the two wheels alter- 
nately in opposite directions. The only difference between the 
two is that in Messrs. Head, Wrightson, and Co.’s pulley, a third 
wheel with a separate chain is provided to turn the axle, and 
that this is omitted in that of Mr. Pickering. 

The new British Grist Mill, exhibited by Messrs. Southwell 
and Co., of Rugeley, is one of the best machines of its sort that 
we have seen. A chilled cast iron grooved roller, 12in. diameter, 
9in. wide, is held against a cover which is likewise made of 
chilled cast iron and grooved, by a weight on the end of the lever. 
If any substance exerting more pressure on the cover than 
the effective weight of this lever (as for instance a nail) should 
enter the mill, the lever would be raised, and it would escape 
without damaging the grinding surfaces. The position of this 
lever can also be slightly varied by a small set-screw in it, which 
is turned by a hand-wheel, and bears on the frame, and by this 
means the fineness of the flour can be regulated. Indeed, the 
mill turns out split beans and peas and bruised oats as well as it 
does flour. An arm on the side regulates the feed by increasing 
or diminishing the fall of the feeding hopper. 

_Messrs. Priest, Woolnough, and Mitchell exhibit a new com- 
bined drill, 12ft. wide, for steam power, which consists of two 
single drills, each 6ft. wide, fastened together in such a manner 
that they can be detached and used separately by horse-power 
when reguired to drill headlands, &. ‘Che shoe is made sepa- 
rate, so that by applying double shoes twice the ordinary num- 
ber of rows can be drilled at once. 

Mr. Lewis Wright’s potato drill performs all the operations 
necessary for setting potatoes. It opens ridges for itself, the depth 
of which can be regulated. The potatoes are taken out of the 
receiver by an endless cast iron chain having small wooden cups 
attached. If more than one potato is taken in one of the cups 
it falls through a shoot into a box, and can be returned to the 
receiver. A receiver for artificial manure is also provided, and 
the opening of this is worked by a lever within reach of the 
driver. Finally, it closes the furrows, or, if the position of the 
blades be set to suit, ridges them up. 

One of the most interesting objects exhibited was the Lord 
Vernon Prize Cup, given, it will be remembered, for the best 
combination of machinery for the cultivation of the soil by 
steam power, the cost of which shall not exceed £700. The 
engine to be locomotive, and adapted for thrashing and ordinary 
farm work, This prize was carried off by Messrs. Fowler and 
Co., Leeds, with their double-drum engine and turning culti- 
vator, and the cup was shown at their stand throughout the last 
days of the show. We illustrate it in the preceding page. It 
is of silver gilt, after a design by Flaxman. Its total height 
is 23hin., the base being 3in.; the cup proper 138in., 
and the lid Jin. high; the cup is 7jin. in diameter. It is 
a very favourable specimen of silversmith’s work. We hope 
= the good example set by Lord Vernon will be followed by 
others, 





Sournh Keysineton Museum. —- Visitors during the week 
ending July 15th, 1871:—On Monday, Tuesday, and Saturday 
(free), from 10 a.m. to 10 p.m., Museum, 13,577; National 
Portrait and other galleries, 1146 ; on Wednesday, Thursday, and 
Friday (admission 6d.), from 10 a.m. till 6 p.m., Museum, 2605 ; 
National Portrait and other galleries, 38 ; total, 17,366; average 
of corresponding week in former years, 13,777. Total from the 
opening of the Museum, 10,596,822, 


Krve’s CoLteGe.—The prizes at the King’s College School were 
on Thursday week a’ ed by the Bishop of Gloucester and 
Bristol. Such productions as Mr. T. E, Curry’s essay, which se- 
cured the drawing prize, the workshop prize gained by Mr. J. T. 
Shand, and the essay of Mr. J. J. Low on the life and character 
of John Hampden, were the most worthy of notice, and attracted 
attention. It is a fact not generally known that the college 
possesses the unusual advantage of a good practical workshop, with 


steam lathes, steam engine, and a thorough set of tools for the | 


education and instruction of boys who desire to become proficient 
in engineering detail, The importance of a sound practical as 
well as a theoretical education cannot be over estimated. 


TRACTION ENGINE LEGISLATION. 


We have so fully explained at page 41 the purport of the 
following document that it is unnecessary to add a word 
on the subject here. 

The Memorial of the Magistrates, &c., of County Kerry. 

(1) That your memorialists are resident in the county of Kerry, 
and are interested in the development of the trade and general 
prosperity, &c., of that county. 

(2) That the railway accommodation of many parts of the said 
county is defective, and that there is no immediate prospect of 
obtaining additional railway accommodation. 


modation, the existing modes of communication being expensive, 
irregular, and unsatisfactory. 

(4) That the advantages of railway communication might be in 
a great measure derived from the employment of ‘“‘road 
steamers.” 

(5) That the restrictions now imposed upon the use of such road 


their employment would present. The Acts chiefly referred to 
are :—The 24 and 25 Vict., cap. 70, passed in 1861, and called ** An 
Act for regulating the use of locomotives on turnpike and other 
roads, and the tolls to be levied on such locomotives, and on the 
wagons and carriages drawn or propelled by thesame.” And also 
under the 28 and 29 Vict., cap. 83, passed in 1865, called ‘‘ An 
Act for further regulating the use of locomotives on turnpike and 
other roads, for agricultural and other purposes.” The first of 
these Acts imposes tolls, restricts the weight and size of locomo- 
tives and their wheels, restricts their use over certain bridges, 
compels them to consume their own smoke, requires a certain 
number of persons to be in charge of the locomotive and the use 
of lights, The second of these Acts imposes such rules for the 
working of locomotives as are quite prohibitory to their use. For 
instance, it enacts: ‘‘ Secondly, one of such persons, while any 
locomotive is in motion, shall precede such locomotive on foot by 
not less than sixty yards, and should carry a red flag constantly 
displayed, and shall warn the riders and drivers of horses of the 
approach of such locomotives, and shall signal the driver thereof 
when it shall be necessary to stop, and shall assist horses and 
carriages drawn by horses passing the same.” And again it enacts : 
‘*Fifthly, every such locomotive shall beinstantly stopped on the 
person preceding the same, or any other person with a horse, or 
carriage drawn by a horse, putting up his hand as a signal to re- 
quire such locomotive to be stopped. It also limits the speed of 
locomotives on high roads as follows :—‘“‘ (4) Subject and without 

rejudice to the regulations hereinafter authorised to be made by 
Tooal authorities, it shall not be lawful to drive any such locomo- 
tive along any turnpike road or public highway at a greater speed 
than four miles an hour, or through any city, town, or village, at 
a greater speed than two miles an hour, and any person acting 
contrary thereto shall for every such offence, on summary con- 
viction thereof, forfeit any sum not exceeding £10.” 

(6) That those restrictions were, your memorialists believe, 
imposed with a view to the protection of the public against the 
danger which was anticipated from the noise caused by the passage 
of such steamers, and from the difficulty of controlling and 
directing their movements, 

(7) That these dangers or difficulties have by recent improve- 
ments been, if not altogether avoided, at allevents reduced within 
the narrowest limits. 

(8) That road steamers are now made which can be guided, 
turned, and stopped as easily and perfectly as any carriage drawn 
by horses, and that for the small sum of £100 a road steamer can 
be purchased which will carry six persons, at the rate of from 
five to ten miles per hour, up or down hill, and which for twenty 
miles will burn only one shilling’s worth of fuel. . 

(9) That the roads in the district in which your memorialists 
reside are admirably adapted for such road steamers, and are not 
largely frequented. 

(10) That your memorialists beg therefore to incite the attention 
of her Majesty's Government to the expediency of affording 
facilities for dispensation, whole or partial, with the restrictions 
to which they have referred, 

(11) That they submit for the consideration of her Majesty’s 
Government whether the grand juries might not be empowered to 
grant licenses enabling a limited number of road steamers to run 
ona prescribed route, the owner or owners of such a steamer 
giving proper security for the payment of any damages to which 
he or they might hereafter become liable. 

(12) That your memorialists humbly entreat that some measures 
may at all events be taken tv hasten the beneficial results which 
they are convinced will attend a large adoption of road steamers 
as a means of carriage and communication, and your memorialists 
will ever pray. 
( LANSDOWNE. 

P. FiTzGERALD, Kt. of Kerry, J.P., and D.L. 
RicHARD ManHoney, J.P., D.L. 
S. M. Hussey, J.P. 
GrorGE Hewson, J.P. 
MEADE C. Dennis, J.P. 
M. H. SAnvgEs, J.P. 
E. A. DE Moteyns, J.P. 
D. C. Cottsmany, J.P., D.L, 
J. F. Goprrey, J.P., D.L. 
GEORGE M. Mayberry, J.P. 
Henry HERBERT, J.P. 
J. H. Manoney, J.P. 
T. O. SULLIVAN, Merchant. 
DANIEL DowninG, Merchant. 
DANIEL O’Brien CorKErY, Merchant. 
Joun F. Pincutn, Manager, Bank, Kenmare. 
DANIEL MAHONEY. Merchant, Kenmare. 
JOSEPH MANSFIELD, Kenmare. 
Ditto Kenmare. 
Trmotuy Correy, Merchant, Kenmare. 
JEREMIAM O'SHEA, Merchant, Kenmare. 
Wa. Manony, Merchant, Kenmare. 
\ Wm. Horcan, Merchant, Kenmare. 


The Right Honourable the President of the Board of Trade. 
The Memorial of the te Magistrates, and Council of the 


Burgh of Leigh, 
Humbly showeth, 

That the memorialists have had before them the laws 
relating to the use of steam locomotives on roads, and would 
humbly recommend to the Board of Trade the attentive considera- 
tion of the subject with the view of the restrictions imposed in 
regard to the use of such locomotives being relaxed or removed, 
if after full inquiry this should be consid advisable, and they 
accordingly beg to represent the subject to the Board of Trade, in 
order that such inquiry, and thereafter, if deemed expedient, 
such modification, may be made. 

Signed in our ae. 4 i 
appointment an e seal vo 
the burgh hereto affixed this ¢ JAMS Warr, Provost. 
16th day of February, 1871. 
Memorandum by Captain Tyler 
1, Whitehall, 16th June, 1871. 
Sir,—In compliance with the instructions contained in your 
Minute of the 3rd inst., I have now the honour to submit the 
following observations on the various Memorials which have been 


(Signed) 








presented to the Home-office and the Board of Trade, in regard 

to the restrictions which exist under the present law for regulating 

| the use of locomotive engines on turnpike and other roads. 

| The two Acts which specially apply to this subject are those of 
1861 (24 and 25 Vict., cap. 70,) and 1865 (28 and 29 Vict.. cap. 83.) 


(3) That the local traffic suffers by the absence of such accom- | 


steamers by Act of Parliament have the effect of neutralising the | 


hich, i b: tricti } 
numerous advantages which, in the absence of those restrictions, , space an possltile for the passing of other traflle. 





By the latter Act certain sections of the former Act were repealed, 
and *‘ further and fuller provision” was made; and this Act, which 
was to ‘‘cease and determine” on the first of September, 1867, 
has since been renewed from year to year. The only provisions 
of these Acts to which it is necessary in this place specially to 
refer, are in sections 3 and 4 of the Act of 1865, which runs as 
follows :— 

‘*(3) Every locomotive propelled by steam, or any other than 
animal power, on any turnpike road or public highway, shall be 
worked according to the following rules and regulations :— 

“ Firstly, at least three persons shall be empldyed to drive or 
conduct such locomotive, and if more than two wagons or car- 
riages be attached thereto an additional person shall be employed, 
who shall take charge of such wagons or carriages. 

**Secondly, one of such persons, while any locomotive is in 
motion, shall precede such locomotive on foot by not less than 
sixty yards, and shall a red flag constantly displayed, and 
shall warn the riders and drivers of horses of the approach of such 
locomotives, and shall signal the driver thereof when it shall be 
necessary to stop, and shall assist horses and carriages drawn by 
horses passing the same. 

‘Thirdly, the drivers of such locomotives shall give as much 


‘* Fourthly, the whistle of such locomotive shall not be sounded 
for any purpose whatever; nor shall the cylinder taps be opened 
within sight of any person riding, driving, leading, or in charge 
of a horse upon the road; nor shall the steam be allowed to attain 
a pressure such as to exceed the limit fixed by the safety valve, so 
that no steam shall blow off when the lecomotive is upon the road. 

“Fifthly, every such locomotive shall be instantly stopped on 
the person preceding the same, or any other person with a horse 
or carriage drawn by a horse, putting up his hand as a signal to 
require such ] tive to be stopped 

‘“*Sixthly, any person in charge of any such locomotive shall 
provide two efficient lights, to be affixed conspicuously, one at each 
side on the front of the same, between the hours of one hour 
after sunset and one hour before sunrise.” 

** In the event of a non-compliance with any of the provisions 
of this section, the owner of the locomotive shall, on summary 
conviction thereof before two justices, be liable to a penalty not 
exceeding £10; but it shall be lawful for such owner, on proving 
that he has incurred such penalty by reason of the negligence or 
wilful default of any person in charge of or in attendance on such 
locomotive, to recover summarily from such person the whole or 
any art of the penalty he may have incurred as owner. 

s by Subject and without prejudice to the regulations herein- 
after authorised to be made by local authorities, it shall not be 
lawful to drive any such locomotive along any turnpike road or 
public highway ata greater speed than four miles an hour, or 
through any city, town, or village at a greater speed than two 
miles an hour; and any person acting contrary thereto shall for 
every such offence on summary conviction thereof forfeit any sum 
not exceeding £10.” 

The memorials which have been received on this subject are :— 
(1) From the provost, magistrates, and'council of the burgh of 
Leith, dated 16th February, 1871, recommending ‘‘ the attentive 
consideration ” of the Board of Trade to the subject ‘‘ with a view 
to the restrictions imposed in regard to the use of such locomo- 
tives being relaxed or removed, if, after full inquiry, this should 
be considered advisable ; and they accordingly beg to represent the 
subject to the Board of Trade in order that such inquiry, and 
thereafter, if deemed expedient, such modification, may be made,” 
(2) From the grand jury of the county of Kerry, at the spring 
assizes, 1871, referring to the defects of, and the little prospect 
that existed in, any improvement in the railway accommodation 
of the county, stating that the local traffic of the county suffered 
from the expense and irregularity of the existing modes of com- 
munication, pointing out that the advantages of railway com- 
munication might in a great measure be derived from the employ- 
ment of ‘‘ road steamers,” snd complaining of the legal restrictions 
which militated against their employment. (3) From the Knight 
of Kerry, eleven other magistrates and ten merchants of the 
county to the same e*cc%. 

There is also a strong feeling in the same direction on tie “se 
of many noblemen, g2uticm22, and others interested in the employ- 
ment or manufacture of road loccmotives in this country, which 
has resulted in a bill, p--ten*ed by the Lord Dunmore, and now 
before Parliament. T:o c¥j2:t of this bill, which has been 





‘judiciously framed, ia t> ~77=2.icate and amend the law regulating 


the use of locomotives e~ t>1n, snd it contains, for the most part, 
the precise provisions of “re Ast» of 1861 and 1865 above referred 
to. In clauses 8 and 9, :o7s7er, of this bill, the provisions which 
I have quoted above at *272*h from the Act of 1865, have been 
modified in the fcllowi=< prrticulars: (1) Only two in place of 
three persons are reqvi=2% ¢> drive or conduct a road locomotive— 
the person who, under the At cf 1865, is required to precede the 
locomotive on foot§by ~~* le:s than sixty yards, being dispensed 
with. (2) A maximum *7t°1.0f eight miles an hour along any 
turnpike road or puh’ic hirhway, and of four miles an hour 
through any city, tov, ot village is substituted for a maximum 
speed of four miles an “evr in the former and of two miles an 
hour in the latter case, = nnCer the Act of 1865. 

The objects of all lee*sistion of this description should, I would 
submit, clearly be to al’ow #11 prover facilities for intercommunica- 
tion, and conveyance of merchandise and minerals, to encourage 
all improvements in th’s ¢irection which tend to increase the 
general prosperity of the country, and to hamper them with such 
conditions only as are necessary practically to prevent inconve- 
nience, annoyance, or risk to the general public. 

Looking at the subject from this point of view, the two altera- 
tions above referred to would appear to be judicious. The device 
of ared flag to be carried by a person on foot sixty yards in ad- 
vance of a locomotive engine, cannot be pronounced to have been 
successful, The idea was a good one in some respects, and es- 

cially as affording warning at a distance of the approach of the 
Coondive But the waving of a red flag is itself, in some cases, 
apt to frighten horses on the road, and may, at all events, be more 

arming to them than the locomotive while silent and at rest, 
The person with the red flag is also partly disqualified, by reason 
of the red flag which he carries and by his duty of warning other 
vehicles, from assisting ‘‘horses, and carriages drawn by horses,” 
as contemplated by the Act of 1865, in ing the locomotive. 
The road locomotive is itself a very conspicuous object, and it is 
compelled, from its construction and working, and especially with 
wagons attached to it, to turn sharp corners at moderate 2 
and it might further be compelled to travel at very moderate s; 
in all parts of a road on which it is not visible for say 100 yards, 
from any horse or vehicle approaching in the opposite direction. 
But there hardly seems any reason for restricting the speed on 
portions of anearly level road, on which there is an unobstructed 
view fora considerable distance, and along which it can be seen 
that there are no horses to be frightened. The road locomotive 
is indeed, while working at less than one-half of the cost, a far 
more easily ——— vehicle for stopping, guiding, or turning, 
than acoach with four horses, an omnibus, or many other vehicles, 
Two miles an hour is a very slow and it is an unwise re- 
striction, even through a town or village, so long as the road is 
unobstructed and the view good, and four miles an hour appears 





| to be a limitation quite unnecessary for a road in the country 


under similar circumstances. Itis at present desirable in almost 
all cases to bring the locomotives to a stand to allow horses to pass 
them, and it will continue to be so until the horses of a district 
become thoroughly accustomed to them. A restriction as above to 
two and four miles an hour of running speed, in town and country, 
with the further liability of stopping on each occasion of meetin 
with a horse, would entail a rate of progress slower than that o' 
any cart, and, indeed, so slow that ten miles might become a | 
day’s journey. Asa matter of fact, the law has not been, 
practically can hardly be expected to be, strictly eomplied with in 
all cases, either as regards the: use of the red flag or as to the 
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speed employed in the various places where road locomotives have | 
been working up to thepresent time, And the above alterations, 
as proposed in Lord Dunmore’s Bill, have, therefore, as I have said, 
ig my opinion, been wisely made. 

But the removal of these restrictions would no doubt lead to the 
more extensive employment of road engines, and it is desirable to 
consider whether, in the interest of the public, any further regu- 
ee in regard to their employment might not more usefully be 
enacted, 

As regards the engines themselves, provided they can be easily 
and readily reversed, and worked at pleasure in forward or back- 
ward gear, no further retarding power can be required ; but with 
a view to their being worked with steam against them, the addition 
of the Le Chatellier arrangement for the admission of water into 
the cylinders, which is commonly but improperly called the Le 
Chatellier brake, is desirable, it would be useful, not only in 
case of sudden stoppage, but still more in descending steep 
gradients. As regards the wagons to be drawn by the engines, 
they should be supplied each with an efficient brake, in order that 
they may be easily manageable on any gradient, and that there 
may be no risk of their moving if they should, on any occasion, be 
left on an incline without an engine attached to them. 

It is provided in Lord Dunmore’s bill, following the wording of 
the Act of 4865, that “‘if more than two wagons or carriages 
attached thereto (to the engine) an additional person shall be 
employed, who shall take charge of such wagons or carriages,” and 
I would suggest that this provision might beamended. It appears 
to me that when even one wagon is attached to an engine an extra 
man should be employed, and this will be the less hardship to the 
employers of the engines if the man with the red flag be dispensed 
with. The two men with the engine have ample employment, the 
one to attend to the engine itself, and the other to guide or steer 
it. A third man would be useful whenever a wagon was attached 
to the engine, to apply the brake of that wagon, to assist in load- 
ing and unloading it, and to assist in the event of horses being 
frightened. It seems, in fine, desirable that there should be a 
driver, fireman, and guard to a road train as well as to a railway 
train, and the duties of the three men would be more various in the 
former than in the latter case. 

While the red flag might in some cases be an advantage in giviag 
warning at a sharp turning, it would probably, in the majority 
of cases, be a further disadvantage if used as prescribed in the 
Act of 1865, inasmuch as it is desirable to allow the engines to run 
at greater speed than could be maintained by a man on foot when- 
ever the engine-driver finds an unobstructed view along an unoc- 
cupied road for a considerable distance in front of him. Besides 
doing its work to greater advantage, it would also clear the road, 
and be more quickly got out of the way of other vehicles. I 
would submit that the better principle in dealing with such a mat- 


ter would be rather to place upon the proprietors and drivers of | 
| tion of such invention or improvement for all purposes of 


such engines the obligation to use the utmost precautions suitable 
to each particular case‘as to speed or otherwise, so as not to sub- 
ject persons using the road with horses to annoyance and risk, 
than to prescribe a theoretical mode of doing so which they cannot 
under all circumstances advantageously carry out in practice. In 
the latter case they would, upon an accident occurring, be, I ap- 
nee paren irresponsible, provided only they could prove that they 
ad complied with the letter of the law. In the former case it 
would be to their interest, as well as their duty, te take such 
precautions in working as would not only prevent undue annoy- 
ance to the public, but would also preserve them from the disad- 
vantage of having complaints made against them, and from for- 
feiting the privilege of running along the roads at all, under 
arrangenients which I shall next propose for consideration. 

In order to carry these objects it wéuld appear to be desirable 
that no road locomotive should be permitted to ply or run along 
any public road except under license from the Home-office or the 
Board of Trade, and the liability to forfeit such license, in addi- 
tion to legal and pres | responsibility for any accident that 
might occur, would doubtless be sufficient, by way of guarantee, 
to ensure the conduct and careful attention to the convenience and 
safety of the public. Thelicense might, if it were preferred, be 
granted bya local authority for each district, but it would pro- 
bably be better that it should come from a central authority for 
the whole kingdom; and inasmuch as the locomotive might be used 
over the territory of two or inore local authorities in the course of 
its journeys, it would appear to be better, also, that any further 
general or local regulations which from time to time may be proved 





to be required, should be drawn up and issued by the central 
authority, at the instance either of a local authority or of indivi- 
duals, If this recommendation be adopted, clause 8 of the Act of | 
1865, reprinted in clause 13 of Lord Dunmore’s bill, would re- , 
quire to be modified in accordance with it, as well as the; 
first sentence of clause 4 of the Act of 1865, reprinted as clause 9 | 
in the bill. In any case it would be well to provide that there | 
should be power of inquiry, and power to frame further regula- | 
tions, if found to be requisite, by a central authority, and thus to 
ensure complete control, in the public interests, over the pro- 
prietors and engine-drivers of such locomotives. 

In conclusion, I may sum up as follows the additional recom- 
mendations which occur to me as immediately desirable with a 
view to proper control over the use of road locomotives and trains, 
and to their increased employment : 

(1) Thatin order to afford sufficient and easily applied retarding 
power, the Le Chatellier or some equally good system should be 
applied to every road engine. 

. 4 That every wagon should be provided with an efficient 
re 


(3) That in addition to two men on the engine, a third man (as 
guard or brakesman) should be employed whenever any wagon or 
wagons are attached to it, which would probably happen in most 


cases. 

(4) That road enginesshould be employed only under license 
from the Home-office or the Board of Trade, and that the license 
should be liable to forfeiture in the event of proved misconduct 
or illegal working. 

(5) That it should becompetent to individuals or local authorities 
to complain to the Home-office or to the Board of Trade, and to 
that office to cause inquiry to be made into such complaints, if 
such inquiry should appear to be necessary. 

(6) That the Home-office, or Board of Trade, should have power 
to make further regulations if they should deem it ~ poy to 
do so at any future time in regard to the employment of road en- 
gines and trains, either generally or for any particular district. 

If the above conditions be added to, and the above modifications 
made in the bill, it may, in my opinion, properly receive the sanc- 
tion of the islature, and the bill will then, if it become law, 
have the double effect of allowing the more extended use of a 
system of communication which may be of great value in various 
districts of the United Kingdom, and at the same time of afford- 
ing all necessary protection to the general public. 

I have the honour to be, Sir, 
Your most obedient servant, 


oh tary, Rail oi t H, W. TYLER. 
The Secretary, wa: partmen 
Board of Trade, 





PortsMouTH Harbour Works.—We learn that an opportunity 
of inspecting the works in tg has been offered to the students 
of the Institution of Ci ny ne by an invitation from the 
Admiralty for them to visit ortsmouth Dockyard on the 31st 


instant, in company with the pr and il of the institu- 





tion. The visit must be interesting to all who take part in it, and 
cannot fail of being valuable to those who are now preparing to 
become engineers. It is, therefore, to 
will avail themselves of this 
insight into the i 


is 
be hoped that the students 
occasion for gaining some 





of their business, and the details of 
woh yy the works in question, 


construction, as 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


MR. MENDEZ’S SYSTEM OF BUILDING SHIPS. 

$1r,—In your much valued journal of the 10th of March last I 
notice a letter with woodcuts describing a so-called new system of 
building vessels, signed by a Mr. Juan Jose Mendez, in which 
letter he claims to be the inventor. I therefore beg to refer him 
to a patent which I took out in 1850 or 1851 for precisely the same 
lines, but, being under age at the time, the patent stands in the 
name of the late Mr. J. C. Robertson, as trustee. Two of 
these vessels were built by the late William Thompson, of Rother- 
hithe, and were inspected by the authorities in the dockyard in 
Woolwich. GeorcE Busg, C. E. 

Lima, South America, 13th June, 1871. 





INVENTORS AND THEIR RIGHTS AS DISTINGUISHED FROM 
PATENT LAW. 

Srr,—The patent laws being under discussion will you grant me 
a small space to suggest, for the consideration of the proper 
parties, the advisability of a simple enactment to the following 
effect :— 

**A bill for the protection of inventions—Whereas, &c., be it 
enacted, &c. The publication of any new invention or improve- 
ment by means of a description in public print or in a public 
journal appointed for that purpose, and the use—after the date of 
such publication—of such invention or improvement anywhere by 
any person without the privity and consent of the true and first 
inventor thereof, shall not prejudice the right of priority of such 
inventor to file, at any future time, at the office of the Commis- 
sioners of Patents, a petition for the grant of letters patent for 
such invention or improvement, under the Patent Law Amend- 
ment Act, 1852, and the Acts amending the same, nor shall invali- 
date any letters patent which may be granted for such 
invention or improvement upon any such petition as aforesaid. 
Provided— 

“‘(1) That such publication shall contain the name and address 
of the person who is or clainrs to be the true and first inventor of 
such invention or improvement. 

**(2) That such publication shall contain a declaration of the 
bond fide intention of such inventor to carry such invention or 
improvement into effect or work it as soon as possible. ; 

**(3) That, when such publication shall contain a declaration 
of the intention of such inventor to reserve whatever rights may 
be claimed in respect of such invention, then such rights shall be 
accordingly reserved. 

**(4) That such descriptions as aforesaid shall be the specifica- 


patent rights or of such rights as may be legally claimed. 

**(5) That the validity both of such invention and of such 
rights as such inventor may claim in respect to it, shall stand or 
fall, or be strictly determined by the terms of such description or 
specification as compared with conflicting claims, if any, whether 
private or public, and as judged, if needful, in a trial by the 

ury.” 

. The principle on which the proposed measure is based is already 
recognised in “‘ An Act for the Protection of Inventions Exhibited 
at International Exhibitions (33 and 34 Vict., c. 27).” I need not 
point out the manifold happy consequences which would follow 
such a measure, calculated as it is to introduce at once light, 
order, and justice, where all is at present obscurity, confusion, and 
conflict. 

The authorship of an invention is a title which the inventor 
himself has no power to divest himself of or to sell, though the 
ownership, as regards the benefits arising from it, be denied to 
him or confiscated. A. CRESTADORO, 

Manchester, July 18th, 1871. 


THE PUBLIC POLICY OF A PATENT LAW, 
[No. V.] 

S1r,—No one appears to doubt that the question of “patents 
or no patents” isa large social question. This is abundantly 
proved by the extent of controversy that the subject has provoked 
for a long course of time. It so happens, too, that on each side 
of the question there is an abstract view that appears indisput- 
able and is allied to sentiment. 

For patents, it is urged that an inventor has a claim on society 
for the adequate legal protection of his inventive labours which 
issue in results beneficial to the public. And against patents, it 
is contended that no one ought to be impeded in the employment 
ls energies in any path of industrial activity he may choose to 

ollow, 

All this shows us that the subject is not to be disposed of 
in a light manner nor on merely abstract grounds. It must be 
looked at from a practical point of view, and must be limited and 
modified by a due regard to considerationsinvolved in the existing 
state of things. It is also necessary to try and estimate accu- 
rately the altered state of things that would be involved in any 
great change of law. With this view I propose to examine the 
grounds of an argument that is often urged against patents with 
a considerable amount of pertinacity, probably because in theory 
it appears to be of great weight. I allude to the argument that it 
would be of advantage to this country to abolish patents here 
while they were continued in other countries, because then we 
should be able, without legal restrictions, to work any foreign in- 
ventions that were introduced here. 

Now the apparent force of this argument lies in the supposed 
fact that, assuming legal restrictions in the form of patents to be 
removed, all other things would continue as they are. Foreign in- 
ventions being now protected in this country by patents, it is sup- 
posed that it would be a clear gain to have the same inventions 
free to be used or worked by all, and that this would be the 
simple result of abolishing patents here. 

Tt seems to be forgotten that at present foreigners send their in- 
ventions to this country because they value a patent right in 
England, and so far as this constitutes their motive it would be 

ut an end to by the abolition of patents here. Then, if foreigners 


“ce 


An inference from this state of things is that, if it be an advan- 
tage to attract foreign inventions and enterprise to this country 
this end appears to be attained more completely here than in the 
United States. I have heard the remark made by Americans that 
if we abolished patents here, while they retained them—as they 
certainly intended to do—it would be greatly to their advantage, 
because in that case British inventions and enterprise would be 
transferred to American soil. 

In endeavouring to estimate the ferce of the argument that the 
number of patents in this country necessarily fetters the opera- 
tions of the public, it may be as well to compare the numbers in 
the two reports under consideration. In America, the number for 
1869 was 13,986, while in England it was only 2408. This shows 
a proportion of about one to six. But there is a further conside- 
ration that increases the difference. In America, 13,442 were 
granted to residents, and were presumably of American origin, 
and so were granted for a term of seventeen years, whereas in 
England it appears from the report that on an average of ten 
years about 72 per cent. became void at the end of the third year, 
and about 90 per cent. at the end of the seventh year. 

Applying this weeding out principle to the 2408 patents granted 
in 1869 it would not leave 500 at the end of 1872, and not 250 at 
the end of 1876. When the above figures shown by the 
American and British Patent-office reports respectively are 
compared and considered, it seems not a little remarkable that so 
little should be said in the way of complaint against patents as 
fettering industry in America, I think it is important to remind 
your readers that it is not said here by the general public, but 
only by a comparatively small section of the public. 

WILLIAM SPENCE, 
8, Quality-court,Chancery-lane, W.C., Assoc. Inst, C.E. 
27th June, 1871. 





THE PONTS ET CHAUSSEES AND THE COMMUNE, 

Str,—As the Ecole des Ponts et Chaussées contains an extensive 
and invaluable collection of civil engineering models, and papers, 
and a library of about 25,000 engineering books, the following 
extracts from a letter I have just received from M. Schweble, the 
librarian of the Ecole des Ponts et Chaussées, will be of interest. 
He states that the gentlemen of the Commune had laid faggots, 
and petroleum, and in fact had got everything ready for utterly 
destroying this celebrated engineering college by fire. These 
benevolent gentlemen, though (M. Schweble styles them ‘‘ces 
sauvages”), were frustrated in their praiseworthy design by the 
arrival of the Versailles troops. 

M. Schweble also laments the death of the Baron de Baude, an 
engineer, and one of the professors at the Ecole, who was shot by 
the Communists, in the Place Vendome, because he was a 
** Man of Order.” 


All the other professors have escaped. C. M. Poore. 





THE INVENTION OF THE STEAM HAMMER, 

Siz,—I have read with some interest the evidence given 
by M. Schneider before the Committee of the House of Com- 
mons on Patent Law, published in THe Encrveer of the 23rd 
ultimo, and also the letter of Mr. Nasmyth’s, published in your 
issue of the 30th ultimo, respecting the original invention of the 
steam hammer, and I have no hesitation in stating that I am 
perfectly satisfied that Mr. Nasmyth’s version of the matter is the 
correct one, viz., that the hammer was designed by Mr. Nasmyth, 
at the Bridgewater Foundry, where M. Schneider and his manager, 
Mr. Bourdon, saw the sketch, and not at the Creusot Works, by 
Mr. Bourdon, as stated by M. Schneider, inasmuch as I have at 
this moment before me an original pen and ink design of the 
steam hammer made by Mr. Nasmyth in 1839 or 1840, being at 
least two years previous to his visit to the works of M. Schneider 
at Creusot, which, I submit, is conclusive evidence of the justice 
of Mr. Nasmyth’s claim. But both these gentlemen appear to 
ignore the fact that a steam hammer was designed and patented 
by the father of engineering, James Watt, on the 28th April, 1754, 
and again by Mr, Deverell, engineer, Surrey, on the 6th June, 
1806, the specifications for which patents are at present in my 
possession. 

Had Mr. Nasmyth confined himself to contradicting the state- 
ments made by M. Schneider before the Committee referred to 
Ishould not have troubled you with this communication. But 
after stating that he first conceived the idea of the steam hammer 
on the 23rd November, 1839, and that his first design of it was 
made out within an hour after, with all its distinctive main fea- 
tures, as well as more essential mechanical details; he asserts 
that “during the thirty-two years that have elapsed since, and 
among the thousands of steam hammers that are the direct off- 
spring of this original design which are deing good service to the 
world, these distinctive features and mechanical details remain 
unchanged.” This I consider to be a most unfortunate statement 
on the part of Mr. Nasmyth, inasmuch as it is a well-known fact 
that the hammer made and patented by him in 1842 was a very 
imperfect tool, and ill suited for the work it was intended to per- 
form. Mr. Nasmyth tried long and often to improve the working 
details so as to obtain either a self-acting motion or some other 
means by which the hammer could be more easily worked, but 
entirely failed to produce the motion required, and the whole of 
the hammer scheme was in danger of being abandoned altogether in 
consequence, as a better motion was absolutely required before 
the hammer could be made into a marketable and useful tool. In 
this emergency, and at a time when Mr. Nasmyth happened to be 
away from the works, Mr. Gaskell (Mr. Nasmyth’s partner) ap- 
plied to Mr. R. Wilson, who was then the manager, andfat present 
the managing partner of these works, urgently requesting him to 
try to solve the problem which during a period of feleven months 
Mr. Nasmyth had tried in vain to accomplish. Mr. Wilson at once 
took the matter in hand, and in about a week his design of a self- 
acting motion was completed, the working drawings made, the 
several parts forged, turned, planed, &c., and attached to a small 
hammer, on which many attempts at a self-acting motion had been 
previously made by Mr. Nasmyth, and at once Mr. Wilson's 
motion was found to answer most admirably every condition re- 
quired. In proof of this I beg respectfully to refer you to the 
letters of Mr. Gaskell and Mr. Crewelson on pages 10 and 11 of 
the ying pamphlet, ‘‘ History of the Steam Hammer,” 





id not send over their inventions, or descriptions of them, we 
should have to procure them from abroad. But who would find it 
to his interest to take steps and be at expense for this purpose, 
when other persons could participate in the advantage without the 
cost? The only instances in which it might be advantageous to 
work foreign inventions here would be the rare instances in which 
the process might be kept a secret. But this would not be the 
case where information as to inventions had been obtained from 
sources open to the public. These considerations seem to show 
that without patents here the introduction of foreign inventions 
“Zoartsenni th f ted 

t may to com e proportions of patents gran’ 
in this country and in the United States respectively to a 


with those granted to residents. For the purpose of com- 
— mi refer to the Patent-office reports of both countries 
or 1869, From the United States report it appears that out of a 


total of 13,986 patents granted, 544 were granted to inventors 
resident out of the United States. The proportion of patents 
granted to residents. as compared with those ted to foreigners, 
is as 1 to 24. Turning to our own Patent-office report for 1869, it 
appears that 2408 patents were granted; and although I am not 
aware of any account being kept which would show the precise 
number of patents granted to foreigners, yet I have been given to 
understand that the proportion of these to patents of British 
origin may be roughly stated as nearly one-fourth. But even 

ing the proportion at one-sixth, it will then be 
four times as great as that in the United States. For some reason 
or other it appears that British patents are four times more attrac- 
tive to foreigners than American patents are. 





for by its operation the hammer became a “‘ giant endowed with 
almost supernatural powers, yet held in leading strings by a 
silken thread.” Under the influence of this motion every variety 
of stroke could be given, from the gentlest => the heaviest 
blow within the compass of the hammer, and that, too, perfectly 
self-acting. By simply altering the position of the fulcrum lever, 
a blow of the exact force required could be produced at once. 

In 1853 Mr. Wilson, who was at that time engineer at the Low 
Moor Ironworks, invented and patented the “* circular balanced 
valve,” to be worked by hand gear, and applied it to the hammers 
in use at those works, and to many others in various parts of the 
country. In September, 1856, having returned to these works as 
managing partner, Mr. Wilson designed and patented a balanced 
slide valve, and applied it to the hammers then being constructed; 
and, again, in June, 1861, he invented and patented a double and 
single-acting balanced slide valve to be worked by hand gear, by means 
of which thesteam was admitted above, as well as below, the piston, 
thereby immensely increasing the power of the hammer; and, I 
may remark, this valve and ing entirely superseded his self- 
acting motion. Mr. Wilson also at various times introduced 
many minor, but important improvements, which have greatly 
contributed to the usefulness and power of the steam hammer. 
If, therefore, my statements be true—and no attempt has hitherto 


been made to controvert them, notwith ing they have now been 
before the public for more than six years—what mes of Mr. 
Nasmyth’s assertion that the “‘ distinctive features and mechanica 
details” of the “ remain unchanged ?” 


F, 8. ROWLANDSON, 








36 


THE ENGINEER 





; Juty 21, 1871. 








14-H.P DOUBLE-CYLINDER 





PLOUGHING ENGINE. 


MESSRS. J. FOWLER AND ©9., SYEAM-PLOUG‘I WORK?, LEED3, ENGINEERS. 





124P. SINGLE CYLINDER WINDING DRUM 
BACK CEAR 


DOUBLE DRUM 





U—__—__- 
| BACKEND 








NOTCH 76 REVOLUT ONS 
90 LBS. STEAM 








DOUBLE DRUM 


SINCLE CYLINDER GLIP DRUM 20H.P. 


DOUBLE SET 
FORWARD GEAR 











FORWARD CEAR BACK GEAR 
" moter '* NOTCH 

















—_) 


FULL BACK CN | 
* NOTCH 























eee ane 
Pe aie FORWARD GEAO 
as ade FRONT END 
7 a 


7 ayn 7 
BACKEEAR 2. NOTCH 


SACK END 


re. Te hee De es 


—— — 





FORWARD iy Oe BACK CEAR 
2”"" NOTCH \ 2"" NOTCH 








4 
\ | FORWARD GLCAR 
™ 


oe ND BACK ENO™ 


2"? NOTCH 








‘Ee, on cs a amen 


a \ \ 


| PACK GEAR Pa BACK GEAR | 
FRONT ©ND F BACK END 
3"? Noicn Fd Wags NOTCH 
Pa “ity, | 
Pl \ 
ral 
Na oe é \ \ 





\ 






Ps 
soXenmcran 


3°” NoTcH 3° NOTCH 


yy Oe 


+. 
BACK CEARY. 


FORWARD CEAR 


_" 
\ FRONT END PF” ihn tA END 
\ il 3°” noTcH ™~ 


, x 








We illustrate above one of the fine ploughing engines made by 
Messrs. Fowler and Co, The boiler, as will be seen from our engrav- 
ing, is of the ordinary locomotive type. The comparatively great 
heating surface, especially of fire-box, and the correspondingly ample 
grate-surfaccs, secure an economical consumption of fuel. The 
cylinders are placed near the smoke-box end, steam being taken 


from the driest part of the boiler. The crank shaft end of the | 


engine is thus turned towards the fire-box. By this arrangement 
the road gear can be constructed exclusively of simple spur wheels, 
whilst an upright shaft, by means of a pair of bevel wheels and 
a pinion, works the horizontal winding drum, turning on 
a centre stud beneath the boiler. A self-acting coiling gear guides 
the rope correctly during the process of winding and unwinding, 
by means of a lever provided with two guide pulleys. This lever 
is perfectly at liberty to move horizontally in every direction indi- 
cated by the ploughing rope. Thus, perfect freedom is obtained 
to plough at any angle tothe engine which may be required in 
irregular fields, without giving to the rope an additional bend or 
unduly straining the coiling apparatus. The vertical up-and-down 
movement of the lever is obtained from a die running in a grooved 


ulley, which is slowly turned by the winding drum _ itvelf. 
he wrought iron road wheels are of considerable breadth, so as 
| to prevent their sinking in soft land. Besides, there are rings 
| provided, which, when bolted to the wheel, increase the width 
| still more. The road-gear itself is so arranged that two speeds can 
| be given to the driving wheels, the quicker one being used when 
| going long distances or doing regular traction engine work, for 
| which the engines, after the winding drum is taken down, are 
| perfectly adapted. The fly-wheel is placed in such a position that 
it can be used at a moment’s notice for any purpose to which a 
portable engine may be appli he atively great size of 
| these engines, combined with the careful setting of the slide-valve 
motion, which permits the steam to be worked expansively to a 
considerable degree, secures in these cases an economy of fuel 
| which cannot be obtained by smaller engines doing the sams 
amount of work. The diagrams, of which we give reduced copies, 
show how admirable the valve setting is. 





One of the most important features is the very extensive use of | 


steel in the whole machinery, shafts, and gearing throughout, and 


sulting from the us3 of so much of this costly material are greater 
strength and durability and lightness of the machinery —qualities 
which in the long run more than compensate for the additional 
unavoidable outlay in first cst. 

In the engine we illustrate a novel patent reversing gear is _ 
plied which, especially for double-cylinder engines, material 
simplifies this part of the machinery. It consists in a slanting 
cylinder sliding inside a single tumbler, which, by its motion 
along the crank shaft, alters the position of the tumbler towards 
the crank centre, and permits the valve of the second cylinder to 
be worked by a simple bell-crank lever from the same eccentric. 
Thus three of the four eccentrics, and the whole link-gear, are dis- 
pensed with, and a simpler and mathematically more correct 
movement of the slides is obtained. 

The principal dimensions of this engine are as follows :— 
Diameter of cylinder, 8in. ; stroke of ditto, 12in.; total heating 
surface, 200 square feet; average steam pressure, 100 lb.; number 
of revolutions, 150; speed of ploughing rope, 2}; speed of road 
motion (quick), 24; speed of road motion (slow), 1}; diameter 





every part more liable to wear and breakage ; even the boilers of of driving wheels, 5ft. Gin.; breadth of driving wheels, 1ft. Sin. ; 
the majority of these engines are of steel. The advantages re- | weight of engine, complete, in working order, 14 tons. 
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WALCKER’S PNEUMATIC BELLS. 


RECENTLY, in place of the 
old-fashioned household bell, 
set in motion when required by 
a wire, electrical bells came to 
some extent into use ; with the 
latter description of bells no 
movable wire is necessary and 
cranks areabolished. They also 
facilitate the use of ‘“‘indica- 
tors” to show from what room 
in the house the summons 
comes, One objection to these 
be]ls is that the battery requires 
attention now and then. In 
»wactice it is found that in small 
| eer the common bell is the 
hest, but in large public build- 
ings and hotels the advantages 
»re on the side of the electrical 
system, 

Mr. Mark Sax, of Red Lion- 
square, has recently shown us 
ut work some pneumatic bells, 
introduced by him into this 
country, and invented by M. 
Walcker. A leaden pipe of 
small diameter, about as thick 
as a wooden penholder, is used 
in place of a wire ; to one end 
of this pipe a piece of ornamen- 
tal thin india-rubber tubing is 
attached in place of a bell-rope, 
and at the end of this flexible 
tubing is an india-rubber ball. 
Consequently, when the ball is 
compressed Wy the hand an air- 
wave is sent through the tubing 
to the bell. Nothing can be 
simpler. 

At the bell end the thin pipe 
terminates in a Jittle india-rub- 
ber pear-shaped bellows ; when the air is pressed into this from the 
other end the top of the bellows rises and rings the bell; when 
the pressure is removed the little bellows collapses once more to 
its normal state. 

A is the mahogany box which covers the interior of the bell ; B 
is the bell; and G the india-rubber ball covered with coloured 
silk ; C is the hammer ; E, the rack which moves the wheel which 
drives the hammer, and F the india-rubber valve or bellows, 

Large pneumatic bells constructed on this principle have been 
fittei up in three of the largest vessels in the French navy, 
namely, the Prevence, Solferino, and Taureau, in onder to 
establish communication between the engine-room and the deck. 
They have also been introduced into some French packet boats, 
and some English men-of-war are going to have them. 

In the common bell the wires stretch and the cranks are liable 
to get out of order. In the electrical bell the battery wants 
attention, and the bell is of less simple construction than in the 
former case, In the pneumatic bell the wearing parts are the 
india-rubber sections of the apparatus, and the friction of the air 
in the tubes interferes with signalling to 4 considerable distance, 
but rot so, Mr. Sax informs us, over distances such as are met with 
in the large public ee The common bell will probably hold 
its place in small houses, but in large public buildings we think 
that the electrical bell has now found a formidable rival in the 
pneumatic bell invented by M. Walcker. Those who like to have 
elegant little scientific appliances in their own house are likely to | 
adopt the pneumatic bell for household use. | 

By a modification of this invention the power is given to unfasten 
a door by a person sitting at a distance from it or in another room. 
The gentle pressure of the air in a pipe is made to release a detent; 
a spring thus freed makes the door swing open. 
PATENT STONE-CUTTING AND TUNNELLING 

MACHINERY. | 


In THE ENGINEER of December 14th, 1866, an illustrated de- 
scription was given of the machinesinvented by Mr. George Hunter, | 
for cutting large blocks of stone and slateinto slabs. At that | 
time, and ever since then, the machinery of Messrs. Hunter and | 
Co. was and has been employed extensively in the Carnarvon | 
and other slate quarries ; the machines were also adopted by the | 
Tyne Harbour Improvement Commissioners at Newcastle. Since 
that date Sir William Fothergill Cooke (partner with Sir Charles | 
Wheatstone) has aszociated himself with Mr. Hunter, and great | 
improvements have been effected in the machinery under a number | 


of new patei.ts. 
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The members of the Civil and Mechanical Engineers’ Society 
have been favoured with an opportunity of visiting the works of 
the patentees, now belonging to a company (limited) at Batter- 
sea, which have been in for several months past, and 
have had the re of ing six of the machines, all of 
Se ale eeernately at — or at aa at intervals d 

“ operations, which were ordinary course 
business, consisted of sawing slabs from the blook, of ripping pices 
eo Be working stone moulding various in number of 





Of the process of working, both in sawing blocks and rough 





hewing mouldings, it may be said, in limine, that one form of 
cutter is used, a steel face of gin. diameter, the metal tapering 
away from the face to give it a cutting edge. For the saws the 
teeth or cutters are cylindrical tapering bolts, with flat heads, 
which do the cutting. The most powerful machine on the pre- 
mises is an arrangement of a pair of saws, each 5ft. 4in. in dia- 
meter, that work horizontally upon upright shafts. and in their 
work meet each other within about an inch. The sawn slab 
separates readily and uniformly at the middle of the piece left 
uncut. Each of these sas has forty-four cutting tools round its 
periphery. These are carried by holders that are wedged into 
the outer edge of the saw plates, and have holes forged in 
them for the reception of the tools, as in Figs. 1, 2, 3. 
Fig. 4 shows the form of edge by which the tool holder is 
kept flush with the blade of the saw. We had an opportunity 
of timing the work of this machine, and found that its performance 
was, as near as possible, lft. superficial per minute. A block of 
Portland stone, 5ft. 9in. by 4ft. wide, had a slab of 2)in. thick 
taken off by the machine in rather less than twenty-five minutes. 
This machine will take a block 4ft. Gin, wide, and is capable of a 
better performance than that witnessed without straining or 
disturbing the machinery. As it was working the machine was 
earning about £3 per day. 

The ripping machine has tools of the same character as the 


| slabber. The saws that work vertically are 2ft. Gin. in diameter, 


and have each eighteen cutters. It is equal to taking three saws 
and cuts of about 84in. deep. A new machine is about to be fitted 


| up that will run out from five to six pieces of ashlar from a stone 


of 3ft. wide by 18in. thick. This it is expected to accomplish in a 
quarter of an hour by one operation, whereas the same quantity of 
work would require fully half a day for its accomplishment by sand 
saws. 

Of the four remaining machines one operates by cutters arranged 
upon a vertical shaft ; the others are fixed to horizontal shafts that 
are raised and lowered, according to their work, with the greatest 
facility and nicety. The tools in these machines are of the same 
diameter as the saw teeth— §in.—but are of punched discs of steel 
about jin. thick, The form of their cutting edge, and the mode 
of fastening, will be understood from the subjoined sketch. ° 

The tools in the planing 
and moulding machines are 
fastened to holders that are 
bolted to the shafts; there is 
a pair of tools at each end 
of the holder. Although the 
holders, when fixed upon the 
shafts to act obliquely, as 
appears, upon the stone pas- 
sing under the cutters, and 
in such manner as seems 
incompatible with the pro- 
duction of any definite form, 
they are, nevertheless, so 
arranged and so act as to 
turn out mouldings of a large 
size, with many members 
rough cut with great accu- 

The work is finished 
by being passed two or three 
times undercutting orscraping 
tools of the precise form of 
the moulding to be produced. 
For a moulding of many members, some of them deeply cut, more 
than one of these finishing tools is sometimes employed. The 
mouldings, as completed, are equal to the best work laboriously 
polished by hand. Mitred work is also executed by the 
machines with — accuracy, as we saw from the returned 
mouldings on the ends of the stair steps in process of being 


The machine that has its tools fixed toa vertical spindle is 
capable of executing perfect turned work in bases, caps, balustrade 
P vases, and the like. In turning, the stone turned, as well 
as the cutters, revolves each upon its own axis. This machine, 
and the others that take such work, are equal to 40ft. lineal per 
day of finished breast work moulded for stairs. 

_ The gearing by which the machines are driven is simple and effi- 
cient. The travelling tubles are fed forward by screws, and are 
eased by sets of friction rollers. The slabbing machine can work 
at 20ft. per minute for a‘cut of 4ft. Gin. The feed rope works 
upon a | age pulley which is fixed on a tube, on the end of 
which there is a mitre wheel, which works into another mitre on 
the end of the feed screw; this gives the feeding motion while the 
machine is sawing. : This grooved pulley can be released from the 
tube when the cut is finished, leaving the tube at liberty to re- 
volve by means of a pulley passed over it, and driven = Sin, 
leather strap. This strap can be shifted from that pulley to 
another, which is entirely at liberty; or it may be shifted further 
on to another, which is tight to the spindle which passes through 
thetube. On this spindle there is another mitre that can be put 
in and out, forreversing the motion of thetable. The whole 

, ine of 8-horse power 
nominal, The power em may be inferred from the state- 
ment that the driving drum is 12in, diameter, running at eighty 
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revolutions per minute, or 240ft. per minute for the 5in. strap. 
The cylinders are in.; and the usual pressure 25 1b. 

For what they undertake—and their work embraces a very varied 
range—the stone-working machinery of Fothergill-Cooke, and 
Hunter seems decidedly satisfactory. 





ANIMAL MECHANICS, 


Tue Rev. Samuel Haughton, M.D., F.R.S., recently delivered 
the third and last of his series of lectures on ‘‘ Animal Mechanics” 
at the Royal Institution. 

He said that one method of ascertaining the force exerted by 
the muscles of the hearts of animals was to measure the hydro- 
statical pressure of the blood in the arteries by observing to what 
height it will force a column of blood in tubes. Some experi- 
ments of this nature were made in the early part of the present 
century, and it was found that the pressure produced by the 
muscles of the heart of the horse or of the cow would perpen- 
dicularly raise 9ft. of fluid blood ; with the other animals experi- 
mented upon the height of the column was somewhat less. The 
experiment cannot be made with men, because it involves the 
death of the animal experimented upon. The coefficient of 
capillary resistance can be calculated from this, and it must be re- 
membered that the great resistance to the action of the heart is 
the work it has to do in forcing the blood through the capillary 
vessels. The following are the coefficients of capillary resistance 
in the blood-vessels of four animals:—Sheep, 1-18°6 ; dog, 1-19°6; 
horse, 1-39°3 ; ox, 1-39°6. In the sheep and dog the coeftficientsare 
about double what they are in the horse and ox. When the 
artery of a horse or cow is cut, on noticingithe height to which 
the blood will spout in the air, it is found that the blood 
will only spout 24ft., because nature, by a spontaneous process. 
tries to stop the bleeding. When an artery of a man is cut the blood 
will spout to a certain height. He was present as a spectator 
once at an operation on a poor man in Dublin, when a large 
artery was cut, and the blood spouted in jets for one or two 
minutes before the artery could be tied, and the mean height to 
which the blood was thus raised was 2:58ft.; in the horse, unde: 
like conditions, it is 2°53ft. Thus a class relationship is showed 
in this respect between the frames of menand thoseof the horse and 
ox, rather than the sheep and dog. The human heart beats 
seventy-five times in a minute, and the quantity of blood passing 
through it in a given time is known. From these and other data 
he hadcalculated that one ounce weight of the muscle of theliving 
human heartdoes enough work in aminute tolift 20°576 1b. 1ft. high. 
This result may be verified in another way. Woollaston notice: 
many years ago that muscles in contracting give out a deep musical 
note. If the arms be placed on a table and the fingers in the 
ears, then on clenching the teeth, or contracting the muscles in 
the fingers or elbows, a sound is produced like a deep low hum, 
or like the faint roar of cabs rattling over a distant street. If 
a person in bed at night lays one ear on the pillow, so that it shal! 
act as a sounding board, then clevches his teeth, he will hear the 
noise made by the contraction of the muscles which act upon the 
jaw. Immediately after death by cholera the temperature of the 
blood, which at death was about 90 deg., rises to about 103 deg., 
and at the same time there is a spontan:ous motion of the muscles, 
sometimes of a startling character. In one instance his ear was 
near the head of a man who had just died from cholera, and he 
heard the low hum produced by the contraction of the muscles, 
yet he found that the heart of the man had ceased to beat. By 
experiments with tuning forks he sought to ascertain the exaet 
note given off by the contraction of human muscles, and he soon 
found out that in contracting they gave between thirty-two and 
thirty-six double vibrations in a second to produce the sound ; 
thirty-five and a-third vibrations in a second he believed to be 
about the true rate of these vibrations of the muscles. At the 
time he was making these experiments a French physician livin 
at Marseilles, unknown to him, was makingexperiments of the 
same kind, theresult being that he determined thirty-six vibrations 
per second as the rate which produced the low muscular humming 
sound, so that this result has been arrived at by two gentlemen 
working independently of each other. From these experiments, 
combined with others, instituted to ascertain now long the arms 
can hold given weights out horizontally before the power to sustain 
them ceases the result was arrived at that 20 1b. is the weight 
which one ounce of the muscular fibre of the heart will raise lft. 
high in a minute. It is difficult to give an idea of the enormous 
amount of work done by the heart of an old man who lives, say, 
to the age of 100 years, with his heart exerting this force all th: 
time. The average time in which the Oxford and Cambridge 
boat race has been run for many years past is twenty 
three minutes three and a-half seconds, and the distance 4°21 
miles. Plans and sections of the boats were obtained by him, 
and a calculation made as to the amount of work done by each 
ounce of muscular fibre in the arms and legs of the young men 
who acted as rowers ; the calculation showed that each ounce of 
their muscles exerted a power during the race competent to raise 
20°124 Ib. 1ft. high in a minute ; yet the heart of an old man has 
worked as hard as that all his life. A contracting muscle shortens 
itself to eight-ninths of its length, and if muscular fibre is so 
placed Phat when an order comes down to it from the brain it can- 
not contract to that extent there is a loss ef power ; consequently, 
if the principle of least action in nature be true, every muscular 
fibre in the heart should be able to contract to eight-ninths of its 
own length. He then stated that the fibres were so placed as to 
have this power, and he explained how beautifully the muscles 
in the heart are arranged so as to completely squeeze out all the 
blood from the cavity at each stroke, that there might be no lossof 
power. He said that already researches in animal mechanics had 
given some aid to geology, for the bones of extinct animals show 
the places to which muscles had been attached, so that if it were 
worth while it is now possible to restore their bodies to a very 
great extent, and to show what kind of animals they really were 
in life. He closed by speaking of the relationship between science 
and religion. 








ForEIGN MECHANICAL InDUSTRY.—Tenders have been opened by 
the Administration of Hungarian Railways at Pesth for twenty 
locomotives. The Brussels General Railways Working Company, 
the Vienna Company for the Construction of Locomotives, and 
Herr Sigl, of Vienna, delivered tenders. The tender of Herr Sig] 
was the lowest ; his prices ranged from £2450 to £4080 per engine, 
with reductions of from £50 to £100 per engine upon certain changes 
being made in the specifications. 

Eyron’s Patent Dryinc Process.—Mr. Eyton, of the Albert 
Ironworks, Warrington, has introduced a drying process, novel, if 
in nothing else, in the largeness of the scale in which it is used. 
This process consists essentially in keeping the air of the dry- 
ing room in a nearly anhydrous condition, so that it is constantly 
and rapidly absorbing the moisture from the goods exposed to its 
action. The requisite condition is obtained by passing the air 
from a fan, placed in connection with the room, through a column 
of calcium chloride, and then distributing it through appropriate 
conducting tubes over the substances to be dried. The calcium 
chloride absorbs all moisture contained in the air as it passes 
through it. The air as it becomes moist falls to the lower part of the 
room, and is again sent through the calcium chloride. The 
rapidity with which substances such as sizings, which retain their 
moisture very obstinately, can be dried without <a e one of 
the great recommendations. Ordi izings can be dried easily 
in thirty-six hours, whereas in the old process by heat they took 
three or more weeks, Waste, cotton, and such substances can be 
dried in a very short time ; in fact, the process may be made con- 
tinuous, the wet goods being thrown on an endless sheet passing 
through the room, and delivered dry at the other end, 
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THE HOUSE OF COMMONS’ COMMITTEE ON 
PATENT LAW. 
No, IX. 

On Thursday, the week before last, at a meeting of the House of 
Commons’ Committee on Patent Law, Mr. Samuelson, M.P., pre- 
sided. Mr. Lucius Eugene Chittenden, a barrister from the United 
States, gave evidence as to the working of the patent laws of that 
nation ; a portion of his evidence was printed in our last, and the 
following is theremainder :— 


Mr. Chittenden, in continuation, said that the plan of depositing 
models of inventions in the Patent Museum answered well in the 
United States ; a model gives a clearer idea of the thing invented 
than anything else, and it is worth while to have any extension of 
the museum to take care of these models, for the only objection 
to models is the space they occupy. The Patent-office authorities 
in the United States obtain models, he thought, of machinery not 
patented, but in actual use, in order to make the museum a good 
guide to inventors, They spend all the money they can get in ob- 
taining information about inventions, and he thought that some of 
it was spent in buying models. The very fact of the existence of 
this museum has prevented many a man from wasting money by 
doing what has been done before. When aninventor wants to im- 
prove a machine he goes or sends to the Patent-office and Museum 
to see what has already been done in the same way. He did not 
know of any American book on the subject of the utility or in- 
utility of a patent law; opinion in America is so unanimous as to 
the good of patent laws that he had never heard the question 
raised. He did not know much about the patent laws of Canada, 
for that country was not sufficiently extensive to attract the 
notice of owners of capital to any great extent, and American 
inventors rarely take out patents there. His impression was that 
under the Canadian laws an American inventor could not himself 
take out a patent in Canada, but he might do it through another 
person; he was not sure on this point, for an attempt to patent 
an invention there never came under his personal notice. The 
importation laws of the United States make no difference between 
patented and unpatented articles, but if anybody sold or used a 
patented article imported from abroad that would be an infringe- 
ment of the patent laws of the United States. If amanin England 
manufactured iron or soap by means of apparatus patented in the 
United States, and then sent the iron or soap to that country, that 
would be no infringement, because the two things are well known 
articles of commerce, so there would be no violation of anybody’s 
rights. Butif the article were of a particular quality, which could be 
made by the patented method only and no other, then the patent 
laws would step in and call it an infringement. Patentees are 
paid in America, as in England, sometimes by royalties and some- 
times by a single payment; about £250,000 a-year is made by 
royalties received on sewing machine patents. There is no limita- 
tion by law to the payments which may be received by any in- 
ventor ; the instances of large rewards to inventors have been so 
universal for things of great merit that he thought there was a 
natural adjustment in the matter which operated better than any 
law could do; he, therefore did not think that the law ought to 
limit in any way the amount to be received by inventors. He 
had no doubt that an international patent law would be a good 
thing, for he believed it to be wrong that an invention of great 
value should be a monopoly in one country yet freely manufac- 
tured and used in another country, where the people had the same 
language, habits, and general wants. It would be better if a 
patent could be secured at once in all civilised countries for 
a definite length of time. The occasion of his present 
visit to England related to the prolongation of an impor- 
tant patent in this country, and he had been met on 
the threshold by some peculiarities in the English law 
which had put the parties to a large amount of expense, and 
if he had had previous knowledge of these points in the English 
law he would never have advised the application to be made at 
all. It is a most important thing that the system of prolonging 
patents should be abolished, and a fixed term be decided from the 
first; in the United States the length of the term is seventeen 
years for a patent. He thought that it would be quite impossible 
to judge in advance the probable value of a patent, for some 
patents have created absolutely new articles of commerce and 
new machines. A person looking at inventions in advance can 
usually tell nothing at allabout their value. The value of reaping 
and mowing machines to America has been incalculable. He 
thought it would be a very good thing if English law-courts had 
acertain amount of discretionary power, as in America; a man 
ought to be able to get the use of a patent in those few cases 
where there is an attempt to set up an absolute monopoly, and 
the discretionary power vested in American courts prevents such 
monopolies, A man may make a machine there which gains a 
great name, and he may say to other manufacturers, ‘‘I will let 
you use all my patents, but you shall not make this identical form 
of machine.” ‘There are no complaints in the United States about 
patent monopoly. It is no monopoly for aman to say, ‘‘ You 
may use the principle of my invention, but not the special form 
of the machine I have made, which has gained such a high repu- 
tation.” Prior public use of an invention in Europe invalidates 
patents granted in the United States. American inventors are as 
a class poor ; Goodyear, who took out a most valuable patent for 
the manufacture of india-rubber, spent most of his time in a 
debtor’s prison while perfecting his invention. Inventors in his 
country have little difficulty in getting advances of money from 
capitalists. 

At the meeting of the committee on Thursday, last week, Mr. 
Samuelson, M.P., again presided. 

Sir William Armstrong deposed that as an inventor, manu- 
facturer, and patentee, he had had great experience in the working 
of the English patent law. He was adverse to a patent law of 
any kind, because he thought that without such a law the success- 
ful inventor would gain his due reward, and if occasional cases of 
hardship occurred the State could then afford to be liberal to the 
inventor. He considered the present state of the patent law to be 
disgraceful. Many inventions are crude and worthless, and the 
inventors are unable to bring them to maturity; considerations like 
these are ignored when a patent is granted, and the man receives 
a monopoly as ‘a matter of course, Patents exist by thousands 
which are unworthy of such a privilege; these can only be set aside 
by a lawsuit, and people will rather submit to extortion than go 
tolaw. Patents are made to cover as much ground as possible, 
and so great is the number of patents that it is difficult to say 
what ideas are free and what are monopolised. There is no re- 
lation between copyright and patent right; copyright gives no 
monopoly of ideas, whilst patent right does so. He had been 
continually deterred from following up inventions because of the 
law of patents, Once while carrying out an invention, to avoid 
litigation he agreed to pay one man for a part of it which chanced 
to have been patented ; then in came another man who said that 
he was the real inventor, so he (Sir W. Armstrong) had to 
decide between rival inventors, therefore he gave up his 
purposed invention entirely, and there was an end of the matter. 
ile thought that both these inventions, certainly one of them, had 
been entirely dormant till he wanted to use one clement in them 
which chanced to be applicable to what he was doing. The man 
whose patent was not at all in operation was the first to come to 
him to makeaclaim. A manufacturer cannot tell what is patented 
and what is not, and most patents are so ambiguously worded that 
no human being can tell what the opinion of a jury will be about 
them. If patents are to be granted at all. they should be granted 
as an exception and not as a rule. Mr. Bessemer had said that 
no tribunal would have favoured his invention, it looked so wild ; 
no doubt «tribunal empowered to grant patents for valuable in- 
ventions would make many mistakes, and though such mistakes 
might be grave as regards the patentee, they would not be so as 
regards the public. He had gone to a very great outlay without 





the protection of patents; absence of protection never deterred 
him from incurring expense in time, money, and labour. 

The Chairman: It is fortunate that you are so placed as to be 
able to do so. : 

Sir William Armstrong continued, that he thought that it 
would be a great improvement on the present state of things if 
there were a really good tribunal to grant patents for valuable 
inventions only, though he would rather that patents were 
abolished altogether. He thought that great inventions had not 
been fostered by patents, and would cite the locomotive and the 
screw propeller as examples, for the patents relating to these were 
only for improvements in details. A system of compulsory 
licences would mitigate the evils of the present system very 
much; and he thought that the terms of the licences should be 
settled by a tribunal in cases of dispute. The very name of a 
patent is bad, and gives enormous protection to the man who uses 
it, thereby proving an obstruction to trade. Giffard’s injector he 
considered to be a very remarkable invention, and such indivi- 
duality is attached to very few inventions indeed; under a patent 
system such an invention certainly deserves a patent if any does. 
Men will go on inventing without a patent system, and a 
reputation as a great inventor will always be of great 
value to a man. In those cases where a man does not 
get a fair reward for a great invention, the State may 
very properly interfere and remunerate him. The claim to 
such reward should only arise after the man’s title to it 
has been proved by time and experience in the working of his 
invention. As regards inventions, the difficulty is not in 
scheming, but in bringing them to perfection. He had often 
taken out preliminary patents to secure his own ideas, 
to operate as publication, and to keep others from patenting the 
same thing; thus, under the present system, a man is obliged to 
become a patentee whether he will or not. The system holds out 
too much inducement to inventors; it leads them on, hoping to 
make a fortune, when they have no foundation usually for their 
dreams. Once he began to manufacture hydraulic cranes without 
patenting them, and although other makers came into the field, 
the public came to him for the cranes, and gave him this prefer- 
ence because they thought that he knew more about them than the 
new comers. 

The Chairman : Suppose phosphorus could be extracted from 
iron by puddling, and, after the discovery was made by one man, 
others began to use the process without the expense of experi- 
ments and inventing ? 

Sir William Armstrong said that that would be a case for a 
State reward. He had not elaborated any scheme for public re- 
wards, but he thought that a system of State rewards would be 
more economical for the public than the present one. Once he had 
to pay a patentee after having worked out an invention and put it 
in practice. The London and North-Western Railway Company 
offered a reward for the best railway wheel for carriages, and his 
was one of those accepted. After he madea quantity of the wheels, 
a patentee came up witha patent about thirteen years old, and 
claimed and received 5 per cent. upon the total value of the whole 
wheel. The patent he believed to be worthless, and as an inven- 
tion it had never been in use. The patentee made many thou- 
sands of pounds, he believed, by this, and it was not his own in- 
vention at all, for he bought it on speculation. Patent laws act 
as a stimulus to individuals in certain cases, but as a general rule 
they are not needed, The filing of the first application for a 
patent at the Patent-office is no proof of priority of invention. 
Many mindsare usually workingat thesame subject at onetime, and 
the fact that one of these is the first to make the application by 
no means proves that he is the first inventor, which is, of course, 
an injustice to the one who really invented it first. A tribunal 
for the granting of patents should very closely question the in- 
ventor as to the means whereby he intends to carry out his inven- 
tion, for it is in the working out that the real merit lies, and not 
in the scheming. 

Mr. Nasmyth then gave evidence, and said that he thought 
the present patent law to be a great improvement on the 
old one, because it reduced the price of patents, and in- 
stituted a series of progressive payments. This certainly 
has caused the multiplication of patents, but it meets its 
own cure afterwards, for the series of progressive payments 
gives the inventor time to retreat. He did not think that a 
patent system was disadvantageous to the public. He had listened 
to Sir William Armstrong’s evidence, but, unlike him, had never 
been much hampered as an engineer by previous patents. Ifa 

atented thing is valuable at all, somebody wishes to use it, it 

eads to a compromise, but the inventor is fairly entitled to his 
reward. He had patented some inventions which proved to be 
worthless, but worthless patents often prove to be key-notes which 
strike ingenious minds, and form the basis of improvements of 
value. If patents were abolished he thought that it would lead 
to secrecy and delay in bringing out ideas. He well remembered 
how Mr. Bessemer had singled him out in the reception-room of 
the British Association, at Cheltenham, and handed to him a 

iece of steel made by his new process, saying: ‘‘ Your patent 
‘or steel puddling led me to this.” When Mr. Bessemer showed 
him the piece of steel, he replied: ‘*That is a real British nug- 
get.” His process of steel puddling was based upon the 
introduction of steam as an oxidising agent, below the 
molten metal. Mr. Bessemer could certain not have per- 
fected his invention without the protection of a patent law, for 
he spent thousands of pounds over it, and much time; he spent, in 
short, enough to have ruined many people. Few people were so 
fortunate as Sir William Armstrong in being able to spend much 
money in bringing inventions to perfection. Improvements fol- 
low the first invention which help to bring it to a high state of 
efficiency, but he would trust very little to the public to remu- 
nerate the first inventor, they always go where they can get the 
best articles. If an inventor can go on improving on his original 
idea himself he will keep to the front, but if he has not the order 
of mind which fits a man to do this, those who come in afterwards 
get all the reward. Some inventions are not much improved upon. 
The steam-hammer is very much like its original nt. There 
have been some improvements to make it more self-acting, but in 
the heaviest hammers the intellect of the superintendent who 
manages it is turned into blows, the handle being worked by him, 
and not self-acting. An inventor who improved on my invention 
would find it to his interest to deal with me in a liberal 
way. Inventors rarely try to create monopolies; it is to 
their interest to gather the public round them to use 
their inventions, and not to act in the dog-in-the-manger 
way. He did not think that the interference of any tribunal was 
necessary to regulate the granting of patents, He did not think 
that he had ever paid a royalty in his life. In 1856 he retired 
from business and ceased to be a constructor of machinery ; since 
then he had acted as a consulting engineer, and had always been 
interested in mechanical improvements. He was not aware that 
difficulties caused by the increase of patents had hampered manu- 
facturers. He had been called as a witness in patent cases, and 

ad seen much of the advantages and disadvantages of patent 
legislation ; he thought that there was a natural tendency to 
partisanship among scientific witnesses, and had felt this tendency 
to become an advocate rather than a witness. He had never been 
asked for a license to use his steam hammer. His steam hammer 
patent had been infringed, but he took a commercial view of the 
matter. He had seen so much of the enormous expense of litiga- 
tion that he had always resolved to submit to any infringement 
rather than fight a battle at law. Once he sent a lawyer’s letter 
to a man, but he did nothing further, because he had seen so much 
of the expenses of the law, and the uncertainty of getting justice 
in the end, One infringement injured him to the extent of 
£500, but as it would have cost £3000 to knock him down by law, 
he let him alone. With reference to the invention of the locomo- 
tive, the names of locomotive patentees are legion; the locomotive 
is, figuratively speaking, © mass of patents. He was quite 
opposed to the interposition of any tribunal to say whether an 


invention is new or useful; the public would settle that among 
themselves, and the whole matter might be left to the invariable 
laws of supply and demand. Useless patents die off under the 
present system, and the public at large is the best tribunal which 
can possibly be had. He did not approve of compulsory licenses ; 
if a patentee tried to charge enormous royalties he cuts his own 
throat, just the same as im any other business. He was not 
opposed to what are called worthless patents, but would allow 

em to take their chance. An inventor should go on improving 
his machinery till the public come and knock at fis door and ask 
for his goods, instead of his knocking at their doors, and this, in 
his opinion, was the great secret of success in life. 

Mr. W. M. Michell deposed that he was a clerk in the specifica- 
tion department of the Patent-office under Mr. Woodcroft. The 
attention of the Commissioners of Patents had been called to the 
delay in the publication of indices and abstracts, so in future in- 
tended to publish them weekly. In future an abridgment of each 
provisional specification will be published within one week after 
the specification is open to the public. The indices also will be 
more complete. Copies of patent publications are now given to 
more than 400 libraries and mechanics’ institutions. Most of the 
large towns in the kingdom have had the ‘full grant” of 2600 
volumes, worth about £2500; only about three complete sets are 
now left. 

Mr. Macfie was adverse to patents, but would give facilities for 
the registration of inventions, and would introduce a system of 
rewards, consisting chiefly of certificates of merit, and a medal 
might be introduced. There might be also more distinguished 
honours conferred by the Queen, also some State rewards of a 
see py kind. He objected to the principle of patents, and be- 

ieved a patent law to be opposed to the interests of the public 

and mischievous to the State. He thought that about £200,000 
a-year might be expended by the Treasury to reward inventors. 
He knew of one case in which a man had been ruined in the sugar 
business because a patentee gave exclusive rights to some of his 
rivals in trade. 

After the hearing of Mr. Macfie’s evidence the work of the com- 
mittee ended for this session. 





PRIVATE BILLS IN COMMITTEE. 
THURSDAY AFTERNOON. 

THE business in Committees for the week has been quiet, but 
not without the occurrence of at least one important event—the 
passage through the Earl of Meath’s Committee, this afternoon, 
of jthe Euston, St. Pancras, and Charing Cross Railway Bill, 
under the altered title of the “ London Central Railway.” This 
important measure, and the new street from Leicester-square to 
the junction of Tottenham-court-road with Oxford-street, may 
now be considered safe. The success of the promoters is of a 
nature to warrant an interchange of congratulations between 
them and the public, the Metropolitan Board of Works 
joining. Lord Meath’s Committee then proceeded te the 
consideration of the bill of the Somerset and Dorset Com- 
pany for a junction with the Midland line at Bath. The case 
was not concluded at an advanced hour in the afternoon. In 
the C the opposed case of the Isle of Wight and New- 
port Junction Railway Bill has occupied two days, and was 
again adjourned this afternoon. The North and South-Western 
Junction Railway Bill has passed Lord Redesdale’s Committee 
to-day as an unopposed bill. 








WINBY’S PATENT REVERSIBLE RAIL. 


AmonG the examples of rails and other portions of the perma- 
nent way exhibited at the late conversazione of the Institution of 
Civil Engineers was one which esses some features of novelty, 
as will be seen on reference to the accompanying drawings. 

The peculiarity consists in rolling a lip or rib on each side of the 
rail underneath the head, and at or near the junction of the head 
rail with the body. The chair is formed so as to afford two points 
of support to the ribs of the rail. It has aslightly concave depres- 
sion on the body of the upper jaw, which supports the top rib of 
the rail, while the other rests upon the lower jaw. The rail is 
fixed in its place in the chair by means of a wood key. The key 
does not press in the usual manner laterally against the rail, but 
bears against the underside of the upper jaw of the chair, and 
against the lower head of the rail. By this method of fixing the 
rail the working surface of the lower head of the rail is preserved 
from injury, and prevented from becoming indented on the chair; 
so that when the rail is reversed the wearing surface presents a 
clean, uninjured surface 








END EIEVATION SHEWINC IRON KEY 


This method does not materially interfere with the usual mode 
of fishing the joints of the rails, excepting that the holes required 
to be punched in the fish-plates are situated a little out of the 
middle line of the plate. 

The chair described may be used as a joint chair, in which case 
the fishing of the joints of the rails is effected by strong fish-plates 
secured to the inner sides of the ends of the rails in conjunction 
with the chair, and bolted in the usual way, thus giving a bearin 
under the joints of the rails. Practically, there is no additio 
cost incurred in laying down this system of permanent way, as 
both the rails and chairs may be of the usual weight, and no extra 
difficulty is involved in the rolling process. 

It is well known that rails are required to be turned long before 
the upper head is worn down. This results from the fact that the 
lower head of the rail becomes after the lapse of a certain time so 
seriously injured by being indented by the chair that it is useless 
for the purposes of turning. This has been found to be the case 
with Bessemer steel rails, In India and other hot countries where 
wooden keys will not answer the patentee has a plan for securing 
the rail with hollow iron keys, 

This rail was tested at Mr. Kirkaldy’s works with the oaken key 
and without it. In the former case the chair broke with a weight 
of 94°9 tons ; and in the latter with 67°1 tons, 
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THE question whether narrow gauge railroads are first-class rail- 
roads within the meaning of the American law is likely to arise 
soon in the Interior Department, on account of some companies 
which have obtained land grants desiring to build narrow instead 
of ordinary gauge roads, if the grants can be secured by them. 
The quality of a road depends more upon the character of its con- 
struction, and the amount of its rolling stock, than upon its gauge; 
though, doubtless the railtoads meant in the Acts granting lane 
were roads of standard gauge, and not anything which will bear 





some sort of a car. 
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RAILWAY MATTERS. 


A New Jersey decision makes railroad companies responsible 
for local improvements, paving, grading, &c., in cities, notwith- 
—s the usual stipulation of railroad charters that the tax of 
one- of one per cent, per annum paid into the State Treasury 
—_ be in lieu of all other assessments to be imposed upon 

em, 

THE joint committee of the Great Western and Midland Rail- 
way companies Clifton Extension have resolved to proceed with- 
out further delay with the construction of this branch railway. 
The line is about three and a-quarter miles in length, and will bring 
this fashionable suburb of Bristol into direct communication with 
those railways, and with the Channel docks now in course of con- 
struction at Avonmouth. 

THE Shipping and Mercantile Gazette mentions that the recent 
8 le between the Great Northern and Midland Railways 

ing the coal traffic has led to a movement in the north to 
revive the seaborne coal trade, by means of screw colliers of a 
ly increased size, and on a new principle, by which it is 
ieved supplies may be sent to London at some shillings per ton 
_— the price at which they can be delivered by any railway 
es. 

THE report of the Brighton Railway, to be presented on the 
26th inst., shows that, reckoning increase of traffic and diminution 
of working expenses, the result of the half-year has been £52,344 
better than that of the corresponding half of 1870, enabling all 
preference interest to be met and a dividend of 7s. 6d. per cent. 
to be paid on the ordinary stock, which will absorb £25,649, fand 
leave £2048. At the same time many improvements have been 
effected out of current receipts, and as the autumn half-year 
generally yields about £100,000 more traffic than the first half- 
year, a hope is expressed that for the whole of 1871 a satisfactory 
dividend will be realised. 


A DISTRESSING accident took place on Friday at the level cross- 
ing of the South-Eastern Railway, at Mercer-street, Bermondsey. 
Mr. John McGoldrick, a gentleman who was formerly in the army, 
and who has written on military subjects in the daily press and 
the magazines, was crossing the railway, the gates being open, 
and he suspecting no danger, when an engine came up by which 
he was caught and dragged along some distance, and the wheels 
eventually passed over both legs. He was immediately conveyed 
to Guy’s Hospital, and shortly afterwards both legs had to be 
amputated. Little, if any, hope is entertained of his recovery. 


On Monday last a new and very commodious station was opened 
at Pontefract for the convenience of the inhabitants residing at the 
Tanshelf end of the town, as well as for the accommodation of the 
vast traffic during the race meetings at that town. The building 
is composed of pressed red and white bricks, and is set apart asa 
booking and station-master’s office, general and ladies’ and gentle- 
men’s waiting rooms. Two very lengthy platforms, 15ft. in width, 
have been provided, with five gas lights on each side. The con- 
tractor for the work is Mr. Gregson, of Wakefield. Five trains 
arrive and depart from the station daily, which cannot but prove 
a great convenience to the inhabitants, who, in a short time, will 
be brought into the immediate locality by the opening out of 
several new collieries. The station has been built by the Lan- 
cashire and Yorkshire Railway Company. 


ArT the assizes at Newcastle on Saturday, Mrs. Sarah Morton, a 
widow, residing at Howden, near North Shields, recovered £350 
from the North-Eastern Company for injuries received by her 
from falling over a post (connected with a public crossing on the 
company’s railway) which had been allowed to fall into decay. 
The Midland Railway were also defendants in a compensation 
case tried at Derby, the —— Miss Thelin, aged eighteen, 
being the daughter of a widow at Belper. On the 9th November, 
Miss Thelin was a passenger by a train which, owing to a dense 
fog, ran into a train which was standing on the line. The plaintiff, 
who was a teacher of music, was much injured, the medical evi- 
dence being that she would never recover in body or mind. 
For the defendants evidence was given to show that the injuries 
were less serious than the plaintiff's witnesses alleged. The jury 
awarded Miss Thelin £850. 

THE London, Chatham, and Dover Railway Company are im- 
mediately about to commence the construction of an important 
short junction railway which will confer a very considerable ad- 
vantage on the public and excursionists going to the Crystal 
Palace, vid Ludgate-hill. The new junction linv, which ‘is little 
more than a mile in length, but which will effect a saving of up- 
wards of two miles between Ludgate-hill and the Crystal Palace, 
will thus materially reduce the distance by avoiding the round- 
about me ty Brixton, and enable passengers to go direct from 
Ludgate-hill to the Palace without changing carriages. It will 
also form a direct link of communication to the Palace between 
the north and south of the metropolis, and in the case of excur- 
sionists from the north by the} Midland, Great Northern, and 
other companies, to enable those companies to bring their passen- 
gers direct to the Palace without change of carriage. 


THE South-Eastern Railway Company report thus with regard 
to increased railway facilities in the metropolis :—The directors 
have been a with the London, Chatham, and Dover 
Company for the construction of a short junction between the two 
lines ; and a provisional agreement has been entered into with 
that company to carry out the object. The directors have also 
had under consideration the terms of an agreement with the pro- 
moters of the Euston, St. Pancras, and Charing Cross Railway, 
which agreement will be submitted, if settled, to the proprietors 
for their approval, or otherwise, at aspecial meeting to be held at 
the conclusion of the half-yearly meeting. The Euston, St. Pan- 
cras, and Charing Cross Railway will, if made as designed, con- 
nect the South-Eastern line with the London and North-Western 
and Midland systems. There can be no doubt (the report says) 
that a large local traffic would be brought on to the South-Eastern 
system, by the construction of this railway, intersecting, as it 
would do, the important thoroughfares of the New-road and 
Oxford-street ; and it ee probable that the profit on the local 
traffic, after payment of the tolls, would make up for the fixed 
payment demanded, while securing the most direct northern com- 
munication, traversing the centre of London. By means of these 
two communications the South-Eastern Company would obtain 
access to all the principal railway etations in the metropolis as 
well as to the London and North-Western, Great Northern, Mid- 
land, Great Western, and Great Eastern systems. 


THE Manchester, Sheffield, and Lincolnshire directors report that 
they are in negotiation with the Lancashire and Yorkshire Company. 
with a view to obtain by friendly arrangement running powers 
for their traffic between Penistone and Huddersfield, with the use 
of the station at the latter place, and they trust that such fair 
terms may be conceded as will obviate the necessity for promotinga 
new line of railway. But tie Lancashire and Yorkshire Company 
express their inability to decide without the concurrence of the 
London and North-Western Company, who, they state, have pro- 
prietary rights at Huddersfield. The directors have already put 
the block system into operation on portions of the company’s line, 
and they think that a further extension of it is desirable. The 
works of the new line between Manchester and Liverpool are 
making satisfactory progress. More than 80 per cent. of the ex- 


cavations which formed the heaviest ‘portion of the work have | 


bean executed, and the directors have reason to believe that the 

line will be completed in the spring of next year. The whole of 

the authorised Cheshire lines are now open for traffic with the ex- 

tit bre of the Liverpool line, the Liverpool central station, and 
ter 


branch froti Mouldsworth to Chester, the works of which | 


lite Will be shortly commenced. The line between Rother- 
and Mexboro’ was opened for public traffic on the 3rd April 


é 
ham 
last, The capital account shows that £12,954,474 ha’ been ex- 


pended. 


NOTES AND MEMORANDA. 


MTHE British Medical Journal states that a person named G. M. 
Raufer puffs and sells for three shillings, under the name of 
“lemonade for strengthening the memory,” a fluid mixture of 
about thirty grammes, containing fifteen parts of phosphoric acid, 
fifteen of glycerine, and seventy of water. Thisis sold in Vienna. 

THE current number of the ‘‘ Popular Science Review ” contains 
a very good illustration of a carding machine and condenser by 
Platt Bros., of Oldham, printed by the heliotype process. In 
general appearance it closelyresembles a photograph, but of course 
it has all the permanence of ordinaryprinting. The process seems 
well adapted to book illustration. 


Mr. Proctor is engaged in the construction of an isographic 
chart of the northern heavens, in which are to be included all the 
stars (524,000 in number) of Argelander’s noble series of charts. 
Mr. Proctor’s object in charting these stars on a single sheet is to 
endeavour to ascertain what laws of distribution exist among the 
stars of the first nine or ten orders of magnitude. Struve has al- 
ready examined a portion of the same list of stars with a somewhat 
similar object ; but as he dealt only with numerical relations, and 
these relating only to averages, it seems not unlikely that the pre- 
sentation of all the 324,000 stars in a single view, all the details of 
their arrangement being preserved, may lead to results of ex- | 
treme interest. 


THE Rev. J. Jellet recently read a paper before the Royal Irish 
Academy on the growth of beetroot sugar in Ireland. Six speci- 
mens of the white beet, grown at the Model Farm at Glasnevin, 

been examined with the Jellet saccharometer. The sliced 
root was digested with weak alcohol three or four times ; the solu- 
tions were evaporated and then made up, after having been heated 
to 180 deg., to a given bulk with water. Thissolution was filtered 
through charcoal, and the first portions rejected, as a certain 
amount of the sugar is absorbed. The sugar present in the beet 
almost entirely consisted of cane sugar. The following are the 
results of the six determinations:—(1) 12°05 per cent.; (2) 9°50 per 
cent.; (3) 12°58 per cent. ; (4) 12°59 per cent. ; (5) 11°62 per cent. ; 
(6) 12°43 percent. Professor Jellet said that anything over 10 per 
cent. might be considered very goud, and would pay to work. 


A STRANGE phenomenon was observed at Delft last year during 
the operation of boring for water. H. Vogelsang has described 
that on the 3rd August, the iron tube had been driven to a depth 
of 17°5 metres through a bed of alluvium, when gas began to rush 
up the tube with great violence followed by a stream of water. 
The foaming column rose fourteen metres into the air, and played 
for fourteen hours without intermission ; it then appeared after 
intervals of nine minutes. The intermittent activity lasted till 
the 21st, and terminated with an evolution of gas alone. The 
water, when the irruption commenced, contained much iron in the 
form of carbonate, and had a temperature of 13 deg. cent. The 
gas burnt with a large but feebly luminous flame, and was com- 
posed, on the 6th of August, of 16°4 volumes carbonic acid to 
83°6 volumes of marsh gas ; and on the 16th of the same month of 
11°6 volumes of carbonic to 88°4 volumes of marsh gas. On the 
21st the tube was driven further, and at a depth of thirty metres 
a supply of water reached. 


THE production of pit or coking coal in the various provinces of 
the Austro-Hungarian monarchy is divided as follows :— 














Province. 1860, | 1865. | 1869. 
| 

Bohemia .. «+ «+ «+ of of  percent.| 474 510 50°8 
De ne 66 <5. 26 0 «© 08 #2 66 o 22°8 19°6 2172 
Asa ae ok Sb ae, oboe oe ee ek ee o1 01 
MOGEET co. oc oc ce €6 of 06 os «| UT 125 | 112 
a” to Sh ck de Sb ee. ee | 10°2 107 | 11°0 
Galicin = oe we oe oe or 60 es |} 49 43 43 
Miscellancous .. ., oc «+ «of os of of | 27 18 14 
As regards brown coal (or lignites, or coal containing a very large 


proportion of bitumen), the figures stand thus :— 




















Province. 1860. 1865. 1869. 
Bohemia .c co co ce ce percent. | 417 44:1 47°5 
Styria .. se oe of co ee oe | 229 22°9 23°5 
Hungary ec co o- ee ee 15.0 109 124 
Moravian .e cc cc 08 «6 of 08 se oe 2°9 53 2°6 
Galicia es os 0s os 66 8 05 01 
De a ee 47 2°8 20 
Austria-sur-Enns .. «s «2 os cf ce os — 01 - 
Carinthian «so os sc co cc of cf co ee 27 16 17 
Casmiola .. «eo ce os co ce 08 ce ee 26 30 40 
TheCoast .. .. o« ° 08 10 09 
Lombardo-Venetia .. ° 05 03 — 
Dalmatia .. «2 o« ° 04 02 O11 
Tyrol and Borarlberg .. 03 03 0-4 
Croatia and Slavonia .. . ow 02 05 — 
Transylvania .. «se os «se o6 08 ef oe o2 | O1 — 





The Mining Journal says that the basins nearest to Prussia, 
Saxony, and Central Germany are those which are most rapidly 
developing their production. The extraction has, for instance, 
been as follows of late years in the mining district of Kommotau- 
Teplitz :—1860, 450,018 tons; 1861, 535,538 tons; 1862, 579,427 
tons ; 1863, 643,190 tons ; 1864, 706,944 tons ; 1865, 785,748 tons ; 
1866, 697,155 tons ; 1867, 927,777 tons ; 1868, 1,077,015 tons ; and 
1869, something over 1,450,000 tons. Of these 1,450,000 tons 
1,190,970 tons were exported by the Teplitz, Aussig, and Dresden 
Railway. The coal traffic on this line amounted in 1861 to 
272,170 tons, and in 1869 it had risen to 1,190,970 tons. The coal 
of this district is carried vid Aussig to Dresden, Leipsic, Berlin, 
Magdeburg, and the whole of North Germany. In 1869 it was 


burg (on the Leipsic and Brunswick line), Hamersleben (on the 


(on the Berlin and Hamburgh line). At Eisenach, Vienenburg, | 
and Halmersleben Kommotau-Teplitz coal competes with the coul 


Hamburgh it is little by little replacing English coal. In Austria, | 
again, Kommotau-Teplitz coal penetrates as far as Olmutz and | 
Brunn, as its cheapness and abundance enables it to compete with 
the coal of Silesia and Moravia, The Pilsen coal, through the 
approaching opening of the Francis-Joseph Railway from Vienna 
to Eger, and the fine gas coal of the Elbbogen district, through 
the recent opening of the line from Eger to Karlsbad-Kommotau, 
will also be now exported, and will secure to Northern Germany | 
all the coal supplies which it now requires. When the railway | 
companies reduce their tariffs the coal traffic of the Austrian and 
German lines will doubtless assume immense proportions, and 
Germany will be one of the best coal-supplied countries in the 
world. In Austria itself, although the country is very rich in coal 





deposits, there have been frequent coal famines, in consequence of 
the general increase in the demand, the progress of industry, and 
the imperfect systems of working adopted. At Vienna, the third 
city in Europe in respect to population, a coal crisis assumed last 
winter such proportions that the Communal Council ordered a 
public inquiry in order to endeavour to remove the disastrous con- 
sequences of the periodically recurring coal difficulties. The 
| gentlemen engaged in the inquiry reported their opinion to the 
| effect that the most efficacious remedy which could be adopted to 
remove the evils complained of would be a reduction in transport 
expenses, and an augmentation in the means of production. As 
regards the progress of coal mining in the various German states 
composing the Zollverein, it has been very rapid of late years. In 
1860 the production was 12,347,828 tons ; in 1861, 14,133,084 tons; 
in 1862, 15,576,278 tons; in 1863, 16,906,707 tons; in 1864, 
| 19,408,982 tons ; in 1865, 21,794,705 tons ; in 1866, 21,629,746 tons; 
| in 1867, 23,738,327 tons ; in 1868, 25,704,758 tons; and in 1869, 

26,774,368 ton’. Coinparing 1869 with 1860, we have thus an in- 
| create in the proluction of tto Jess than 117 per cent. 





| 


carried as far as Eisenach (on the Leipsic and Cassel line), Viene- | 


MISCELLANEA. 


BELGIAN joiners are arriving in Newcastle to take the places of 
the men on strike. 

THE inhabitants of Alderney are complaining that if their 
harbour be stopped now it will be spoiled, and they insist that the 
Government is bound to remove the breakwater, which would 
otherwise be an obstruction to the navigation. 

Mr. GoscHEN states that the Admiralty has the power to 
appoint inspectors of cables, and if chain cables do not beara 
certain strain they are rejected. The existing system is working 
successfully, and secures the supply of trustworthy cables. 

Mr. CARDWELL believes that, in a military point of view, the 
cuirass of the Life Guards is recommended by the authorities, and 
the Inspector-General of the Medical Department reports that 
there is nothing adverse to its use in a medical point of view. 

Mr. AYRTON says the granite pavement of the roadway near St. 
Thomas’ Hospital has been laid down by the Metropolitan Board 
of Works at the request of the local authority of Lambeth, after 
consultation with the architect of the hospital, who made no 
objection. 

Tue Chancellor of the Exchequer states that the ground plans 
of the New Courts of Justice have been prepared, and, he might 
say, completed. The plan of the elevation has been placed in the 
Library of the House, in order to invite the comments of hon. 
members on it. 

THE select committee on the disputed ground on the Thames 
Embankment met on Tuesday, the Chancellor of the Exchequer 
in the chair, and examined at considerable length Mr. Gore, one 
of the Commissioners of Woods and Forests. He stated that the 
lands reclaimed from the Thames in front of Whitehall-gardens to 
Whitehall-place not required for the Crown lessees, or for ed 
poses of the Embankment proper, was the absolute property of the 
Crown. He was cross-examined by Mr. Locke, who called upon 
him to prove the title of the Crown. The committee will sit again 
in a day or two. 

OnE of the quickest passages ever made between New York and 
Liverpool has just been accomplished by the Inman Company's 
steamer City of Brussels, under the command of Captain Kennedy. 
She left the first-named port about 11 o'clock on the morning of 
the 8th inst., and arrived off the bar at Liverpool at 4 o’clock on 
Monday afternoon, the voyage having thus been completed in a 
little over nine days. Another steamer, the Oceanic, Captain W. 
H. Thompson, belonging to the White Star line, also made a quick 
passage, having left New York on the 8th inst., and arrived at the 
Bellbuoy in the Mersey at half-past seven on Monday evening, 


Tue whole of the ironwork upon the Southern Embankment is 
now being painted with the patent indestructible paint. If this 
paint really possesses the advantages claimed by its inventors of 
resisting the action of acids, and of sea water, as well as that of 
being nearly indestructible by time, the invention is a matter of 
almost national importance. One example of the paint has had 
a three years’ trial, and has come out up to the present time 
triumphantly. The ironwork and lamp-posts of the Holborn 
Viaduct were originally painted with it, and even upon the 
parapets of the bridge the paint is still as.fresh and well preserved 
as when first put on. When this is compared with the other 
paint upon iron put on about the same date the most striking 
difference will be at once seen, 


On Wednesday last week Messrs. Robey and Co., of Lincoln, 
made an experimental trip with their road steamer on Thom- 
son’s principle between Grantham and Lincoln, The load con- 
sisted of two immense omnibuses built by Mr. Boyd of Grantham, 
and the steamer is reported to have overcome all the difficulties of 
the road and the weight with remarkable success. On Thursday 
the same engine was employed in ploughing up the farm of Mr, 
Mackinder of Mere Hall, and succeeded in doing excellent work 
at the rate of an acre per hour. As the engine is adapted for 
general farm work nol with ploughing, its usefulness and_eco- 
nomy to a farmer are put beyond doubt. Mr. Richardson drove 
the engine at the trials, which were attended by a large and distin- 
guished party from both the metropolis and the provinces. 


Mr. CARDWELL states that an inventor who considers he has a 
claim upon the War Department, and sends in an upplication, has 
it referred to the Surveyor-General of Ordnance, and it comes to 
him with bis opinion. If any legal points arise the solicitor is 
consulted, and in case of need the matter is referred to the Taw 
officers of the Crown. If there seems to be a primd facie case it 
is sent to the Ordnance Council, of which Lord Northbrook is 


-| the chairman, the Surveyor-General, and the Financial Secretary 


members, with many most competent officers, military and naval. 
This council assesses the amount to be paid, which then, with the 
sanction of the Treasury, is submitted tothe House of Commons. 
The mere circumstance of a patent having been taken out 
does not necessarily constitute an equitable claim against the 
Government, 

A MEETING of employers of engineering labour was held at New- 
castle on Monday. Mr. Charles Mark Palmer, Jarrow, attended 
as a deputation from the men on strike for nine hours, and stated 
that the workmen had waited upon him with a view to compro- 
mise, and that they desired to send representatives to meet the 
employers. The employers agreed to meet in conference repre- 
sentatives elected from the several works by the men themselves, 
at which the approval or disapproval of any proposal made by 
either party shall be decided by the vote of the opposite party. 
It is proposed that after the conference the representatives of the 
workmen shall submit the final proposition of the masters to the 
whole body of the workmen, the question to be put being the 
adoption of such proposition or the continuation of the strike. The 
masters stipulate that the voting shall be by ballot, and that the 
mode of conducting the voting shall be directed by the Mayor of 


Magdeburg and Goslar line), Stendal, Wittenberg, and Hamburgh | wowoastle, 


THE annual meeting of the members of the Civil and Mechanical 


of the Ruhr; at Cassel it meets the coal of the Saar; and at | Engineers’ Society was held on Friday last at their room, 4, West- 


minster-chambers, when the report of the council was considered. 
It congratulated the members on the satisfactory condition of the 
society and the merit of the papers read during the session, Vot«s 
of thanks were passed to the outgoing president, Mr. James J}. 
Walton, Assoc. Inst. O.E., the treasurer, Mr. Arthur C, Pain, aml 
the secretary Mr. Charles H. Rew. The following were then 


| elected oftice-bearers for the ensuing year :—President, Mr. Arthur 


C. Pain, Assoc. Inst. C.E.; vice-presidents, Messrs. G. I. Crosbie 
Dawson, Assoc, Inst. C.E., and Charles W. Whitaker. Members 
of council, Messrs. R. M. Bancroft, F. E. Cooper, William Meakin, 
F. Lee, A. Tyrrell, A. Walmisley, and G. W. Willcocks; hon. 
treasurer, Mr. Charles H. Rew ; hon. secretary, Mr. H. E. Huut; 
Mr. I. Wagstaff Blundell was re-elected hon. accountant. The 
meeting was then adjourned uatil the opening of the next session 
on the first Friday in December. 

Unper the title of ‘The Alexandra Palace and Muswell-hill 
Estate Tontine,” certificates representing 850,000 guineas are 
about to be issued, which will entitle the holders, in proportion 
as they may possess a single certificate of one guinea or any larger 
number, to participate in the various objects of the institution, 
or to take their share of the entire property of the Palace ait 
grounds of 498 acres, should they, fifteen years hence, bé amon; 
the surviving holders. Under an elaborate but ingenious p!»« 
framed for the purpose, each subscriber will have several option « 
as to the mode in which he may obtain a return for his invest- 
ment, and be virtually guaranteed against loss. The trustees anil 
board of directors consist of experienced petsons familiar wih 
the management of London properties and of public establis|.- 
ments, a it may be hoped that the result of their arrangements 
will be to furnish to the population of the north of the metropolis 
a place of resort as attractive as that on the other side at Syden- 
han. 
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12-HORSE POWER ROAD LOCOMOTIVE. 


MR. CG, BURRELL, ENGINEER, ST. NICHOLAS WORKS, THETFORD. 
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WE give, in the annexed engraving, an illustration of that ; stop valve fitted to these engines is of a different construction from 
which is, in our opinion, one of the best designed road locomo- | those ordinarily used, as it enables the engineer to shut off the 


tives yet constructed. The engine is nominally of 12-horse power, 
and has been made for the Turkish Government. 

The engine is carried on four wheels, the two drivers being 
fitted with Thomson tires. They are 6ft. 14in. high, and the rubber 


| 
| 


| 


| 


communication with the main steam pipe much quicker than it 
can be done with any kind of screw-down valve. Provision is 
made for repacking the stuffing-box or tightening the glands of 
the same in the bottom of the high-pressure cylinder, by means of 


tires are 14in. wide. The steering wheels are of iron, with a | the doors shown in drawing, without the necessity of lifting the 
raised central tire rib, They are 4ft. 2in. in diameter, and fixed | cover of the high-pressure cylinder and removing its piston. We 


on a short axle, so that they are very close together. A single 
vertical pin rises from the axle and is surrounded by a strong 
helical steel spring. The tires of these wheels are 7}in. wide. 

The boiler is of the locomotive type, the fire-door being at the 
side, mext the reader, and not shown in our illustration. The foot- 
plate is convenient and the coal space very large. The horizontal 
wheel shown actuates a worm wheel, which will be seen under | 
the foot-plate. On the axis of the worm wheel is a pinion, | 
which gears in a gun metal rack or quadrant bolted to the | 
boiler; by the use of this wheel the boiler can always be kept 
level on inclines, The device isnot new, having been used by Mr. | 
Smith, of Coven, many years ago, but it is very cleverly carried | 
into practice. The fire-box has 26 square feet of heating surface, 
and the tubes 205ft.; total, 231 square feet. Weneed hardly add 
that the boiler produces an abundance of steam. 

The cylinders are 7jin. diameter and 10in. stroke. The crank | 
shaft is of the best forged scrap iron, and all the bearings are of | 
wrought iron, with long brasses. The eccentrics are turned out of 
the solid. The engine is double-geared on both sides, the wheels 
and pinions being all of McHaffie’s malleable iron. The speeds 
are four and eight miles per hour, and the total weight of the 
engine is eight tons, of which the larger portion by far is carried | 
on the drivers. The tank under the boiler holds about 250 gallons. 





| 


The workmanship throughout is thoroughly good. Our illustra- | 


tion is taken from a photograph, and shows the engine unlagged 
and unpainted as it came into the yard fresh from the works, only 
having been finished a few hours before it was sent off by rail. 


itis to be regretted that it was not in time for the competition at | 


Wolverhampton. 
place, and will doubtless give perfect satisfaction to its owners. 








COMPOUND SCREW ENGINES. 


THE compound engines which we illustrate with this impression 
have been fitted by Messrs. Gilbert and Cooper, of Hull, 
to the screw steamers Paradox and Aberdeenshire, the 
former owned by Mr. France, of Goole, and trading between 
that port and London; the latter by Messrs, Rawson and Robin- 
son, of Hull. The engines are of 50-horse power nominal, and of 
the inverted, double cylinder, independent compound type. Each 
engine has a high-pressure cylinder of 12in. diam. placed imme- 
diately over a low-pressure cylinder of 24in diameter, the cover of 
the latter forming the bottom of the former. The piston of each of 
these cylinders is attached to one and the same piston-rod, working 
through a stuffing-box in the low-pressure cylinder cover, thereby 
causing both pistons to move in the same direction at the same time. 
The stroke of the pistonsis 26in, The distribution of the steam to 
the high and low-pressure cylinders of each engine is effected by 
one slide valve, the steam passages in the two cylinders forming one 
engine, being so arranged that the steam as it is exhausted from 
either end of the smaller or high-pressure cylinder is by the 
peculiar construetion of the valve admitted to the corresponding 
side of the piston of the low-pressure cylinder, where, after havin 
exerted the elastic force due to its pressure, it is finally catinntel 
into a surface condenser of the horizontal tube construction. As 
two slide valves only are required for the distribution of the 
steam to the four cylinders, the ordinary link motion is adopted 
for the actuation of the valves. The reversing gear is the ordinary 
worm and sector arrangement, which is found very efficient when 
applied to move the kind of slide valve fitted to these engines. 
The air and circulating pumps are each of 12in. diameter and 
19in. stroke, worked 5 eevee driven off the engine crosshead, the 
feed and bilge pumps being dis between these pumps and tbe 
main frame of the engine, as shown in the drawing. The steam 


It would certainly have taken a prominent | 
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fession, and, while engaged in business in Edinburgh, he designe: 
and carried out the building of several churches and mansions, 
which still remain as monuments of his ability. He also super- 
intended the laying out of several railways in the neighbourhood. 
In 1847, after Liverpool had been visited by an epidemic of cholera, 
Mr. Newlands was, under the provisions of the Sanitary Act, 
appointed borough engineer of that town, and that office he re- 
tained until the beginning of last month, when, owing to failing 
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also give diagrams taken from engines of the steamship Aberdeen- | health, he resigned, and was retained by the council as consulting 


shire, which show the distribution of the steam. The boiler- 
pressure is 67 1b., and the rate of expansion ten times. The con- 
sumption of fuel 5 cwt. per hour. The boilers are illustrated 
above so clearly that no special description is required. A 
vexatious misprint will be found in a few of the supplements 
issued with the present edition of THE ENGINEER, the construc- 
tion of the engines being attributed to Messrs, Gilbert and Hooper 
instead of to Messrs, Gilbert and Cooper. 





DeaTtH OF Mr. J. NEWLANDS.—It is with much regret we 
announce that Mr. J. Newlands, who had held the position of 
borough engineer of Liverpool for nearly twenty-five years, died 
on Saturday morning at his residence, Chatham-street, aged fifty- 
seven. Mr. Newlands was a native of Edinburgh, in the high 
school of which city he received his early education, and in 
university of which, at a later period, he studied mathematics and 
natural philosophy under Professors Leslie and Wallace. His 
university course concluded, he adopted architecture as his pro- 





and borough engineer, at a salary of per annum, Mr. C, 
Davies, his chief-assistant, being promoted to the office of deputy 
borough engineer. During the time Mr. Newlands held office he 
devised and carried out the system of sewers and drains now in 
existence in Liverpool ; he superintended the laying out of the 
streets and the improvement of the thoreughfares; he designed the 
Cornwallis-street and Margaret-street Baths, and he was a 
strenuous advocate for maintaining open spaces for the recreation 
of the ple. In all these works he displayed deep scientific 
pele A ny and on original conception. During the siege of 
Sebastopol Mr. Newlands proceeded to the Crimea, and in the 
camp at Balaclava established such an effective sanitary system as 
to elicit from Miss Nightingale the expression, ‘‘ Truly I may say 
that to us sani salvation came from Liverpool.” 
to his professional acquirements Mr. Newlands terary 
ability. He was the author of several comprehensive and valuable 
works on the science of carpentry, building, and architecture, and 
De at A contributed to the new edition of the “ Encyclopedia 
ritannica, 
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PARIS.—MM. Xavier and Borveau, Rue de la Banque. 

BERLIN.—Messrs. A. Asuer and Co., 11, Untre den Linden. 

VIENNA.—Messrs. Grrotp and Co., 

LEIPSIC.—A.PnHons Diizr, Bookseller. 

MADRID,—D. Josz Atcover, Editor and Proprietor of the “ Gaceta 
Industrial,” 4 


»” Preciados 49 y 51. 
NEW YORK.—Wi.imer and Rocers, 47, Nassau-street. 





PUBLISHER’S NOTIOE. 





Gilbert and Cooper, Hull, Each number, as issued by the Pub- 
lisher, will contain the Supplement, and Subscribers are re- 
quested to notify the fact at this office should they not receive 
ut. Price of the double number, 1s. : 








TO OORRESPONDENTS. 


*," We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep cop 

*,* In order to avoid trouble and confusion, we tt necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. stamp, in order 
that answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

G.-—September 11th and 18th, and November 6th, 1868. 

Op Ross.— We fancy you can find what you want in the Navy List. 

J. J. (islington).— We prefer two flats. We cannot see that anything is 
gained by the use of a single V combined with a flat. 

De N. (Valletta).—Your screw appears to us to resemble the Boomerang 
propeller ; it would, no doubt, suit some ships very well. 

A. C. E.—We cannot answer the jirst partof your question. The spanof 
the roof over the Midland Railway station at St. Pancras is 240/t. 

L. R. M.—You may adopt the arrangement pro It will in no way 
atect the working of the engine. It is a common practice to put the slide 
Jace nearer one end of a cylender than the other. 

W. M. (Street Sweeping Machines).— We are requested to inform this corre- 
spondent that Warren’s patent street sweeping machine is made by the 
Bristol Wagon Works Company. He should apply at 96, Newgate-street, 

London. 

J. H. B.—So far as we can see the whole statement is incomplete, and, to 
some extent, absurd, no account being taken of the sensible temperature of 
the steam. Unless there is a difference of several degrees between the tempe- 
rature of the water and that of the steam, there will not be any evapora- 
tion worth speaking of. 

R. H. and Co, (Crewkerne).—-The backshot wheel will develope more power 
than the overshot wheel. If properly constructed it should develope about 
76 per cent. of the whole work done by the water, The overshot wheel will 
not give more than 70 per cent. The backshot wheel will not lose as much 
power in floods as the overshot wheel. There are expedients by which you 
may greatly reduce the backwater in floods. If you want more information 
write again. 

G. L.—it w very dificult to answer your question as you have putit. The 
size of the second cylinder will depend on the amount of expansion, and the 
amount of the expansion in the second cylinder should be about as the 
square root of the whole measure of expansion. For a total expansion of 
nine times, the steam should] be cut off at about one-third of the stroke in 
both cylinders, and the diameter of the small cylinder should bear such a 
proportion to that of the large cylinder that the work done will be the same 
in both. You must state the point of cut off in each cylinder. A not 
unusual practice is to make the low-pressure cylinder twice the diameter of 
the high-pressure cylinder, In this way your low-pressure cylinder should 
be about 34in. diameter. . 





HOT AIR ENGINES. 
(To the Editor of The Engineer.) 


Srr,—Can any correspondent tell me where I can see a hot air engine 
at work in London? U. 8. M. 





SCREW PUMPS. 
(To the Editor of The Engineer.) 


Srr,—Can any correspondent tell me the name of a maker of machines 
for raising water by an Archimedian screw ? A. R. 
Bolton, July 12th, 1871. 





WOOLLEN RAG MACHINES. 
(To the Editor of The Engineer.) 
Sir,-- Will any correspondent kindly inform me, through the columns 
of your paper, of the names of the makers of hines for disint t 
woollen rags ? 
July 11th, 1871. 
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HOFFMAN KILNS. 
(To the Editor of The Engineer.) 

Srr,—Can ae correspondent give me any information about improve- 
ments in the Hoffman method of lime burning, whether there be any 
new patents connected with it, and if there be any book giving descrip- 
tion, drawings, &., of the Hoffman kiln itself? I will feel much 
obliged for the information. J.L.D. 

Lisburn, July 14th, 1871. 





TAPER COPPER TUBES. 
(To the Editor of The Engineer.) 
Srr,—Can any of your readers inform me as to whether there is 
maker of machines for drawing taper copper tubes? M. 
London, July 17th, 1871. 





ABEL’S COMBINATION LOOM, 
(To the Editor of The Engineer.) 
Srr,—We have seen a report in one of the continental rs respectin 
a loom called ‘‘ Abel’s Combination Loom,” which is to ay ae in Sateen 
U.S. If any correspondent can give us any information respecting this 
loom, through the medium of your journal, we shall be much obliged. 
B. 





Tue Exornger can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, f preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 
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Yearly (including two double numbers) .. .. «. £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence annum 
will be made, Tue ENGINEER is registered for transmission a tad 

Advertisements cannot be inserted unless delivered before six o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ni‘ The lane averages eight words ; 

ace they fill. All single advertise- 

from the country must be accompanied ) stamps in payment, 
ing department of the pa 
are to be isher, Mr. Riche; all other 
letters to be addressed to the Editor of Tax Encrvegr, 168, Sirand. 


THE ENGINEER. 


FRIDAY, JULY 21, 1871. 

















. - oneens ON COMMON ROADS. 

n another p we publish a liamentar r 

recently issued, which contains much That will a sn ge a 

large number of our readers, This paper consists of three 
ies of petitions received at the Board of Trade with 
erence to the use of steam engines or locomotives on 

common and a mem um on the subject by 

Captain Tyler. Two of the petitions from Ireland being 
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identical in wording, we only reproduce one, a me- 
morial by the i &c., of the county Kerry. 
The other petition emanates from the grand jy of 
same county. The third comes from Leith. 1t may beas 
well to explain that some time since a private bill was 
for the construction of a tramroad on a Ls road 
in Kerry, and it was at first contemplated to work this road 
with horses; it was subsequently very properly decided 
that it would be better to work it with small locomotives 
or traction engines weighing about seven tons, which, avail- 
ing ves of the tramway as much as possible, would 
yet be able to quit it for the ordinary road when need to do 
80 came, so that the steam train could either get out of the 


nt, | way of ordinary vehicles, or take its wagons right up to the 
* | farmer’s door, As tothe recentp 


of thisscheme weare 
unable to speak; but we have no doubt that the desire to use 
steam instead of horse power led to the preparation of the 
— in question. To whatever cause they are due, 

owever, there can be no doubt that they express the 
wishes of a very large section of the community. Whether 
theold-fashioned people who still hold that the steamengine 
should find no place on our highways wish it or not, the 
time has come when the traction engine must be recognised 
and admitted to a place with horses. The prejudice of the 
quadruped must give way to the interests of men, The 
horse must be educated to like the road steamer, or at all 
events to regard it with indifference ; and far less difficulty 
will be incurred in imparting this education than is com- 
monly sup Steam on our highways we must and 
shall have, and the sooner horses and their owners reconcile 
themselves to this fact the better for both. 

Captain Tyler has taken a very sensible view of the 
matter, and most of his recommendations we cordially 
endorse. The rules which at present weigh most heavily 
or. makers and users of traction engines are those which 
limit the speed to two miles an hour in towns and four 
miles an hour in the country, and further insist on the 
presence of a man with a red flag at a distance of not less 
than sixty yards in front of the locomotive. The limita- 
tion of speed was introduced into the bill on the recom- 
mendation of a single eminent firm building traction 
engines, and was intended to get rid of certain nuisances 
in the shape of so called “ pleasure” locomotives, for the 
most part hideous in design, noisy in action, and danger- 
ous to their owners and every one else. These engines 
were run without caution at from ten to fifteen miles an 
hour, and they drew so much odium and contempt on the 
road steamer, and so strengthened the prejudice against it, 
that it was not improbable at one time that the use of trac- 
tion engines in this country, then in their infancy, would be 
wholly | phases But this excuse for keeping down speed 
by legal enactment has completely passed away ; the legisla- 
tion of the pastseven years or so has served its turn,and must 
give way tosomething better. Weknow that some makers of 
road locomotives still hold that four miles an hour is a suffi- 
ciently high s under any circumstances, simply because 
they have hitherto confined themselves to the construction 
of engines which will go no faster; their engines are 
admirable for hauling heavy loads, but the steam engine 
has a far wider field to fill than the hauling of heavy loads 
at four miles an hour. The conveyance of passengers 
should prove quite as remunerative under suitable con- 
ditions as the conveyance of goods. The Indian Govern- 
ment are already adopting steam trains on common 
roads; in Egypt, in America, and on the continent 
of Europe, the example of the Indian authorities is 
being followed, and our own country is not yet so 
fully supplied with the means of intercommunication 
that the steam omnibus should be considered as a 
thing unnecessary and to be legislated against. The Act 
restricting speed has done a great deal to retard the pro- 
gress of mechanical science in the construction of road 
steamers, and im no way has it acted more prejudicially 
than in removing all temptation in the way of engineers to 
construct engines which shall be silent, sightly, and fast. 
It matters nothing, under existing circumstances, whether 
an engine is, or is not, a huge, ugly, lumbering piece of 
mechanism, simply because no responsibility worth the 
name attaches to the maker or user under the existin 
régime ; so long as he has his red flag man, and his head 
light, and his slow speed, he can make as much noise with 
his engine, and the engine itself may be as fearful in its 
aspect, as he pleases. He may obstruct thoroughfares and 
frighten horses to his heart’s content. But let Captain 
Tyler’s recommendation be acted on, and let it once for 
all be decided that the user of an engine is to be respon- 
sible in the sense that any user of an ordinary vehicle 
is pow responsible for damage dune, and we shall find 
that much care will be taken to make traction engines 
inoffensive to horses} and men, and a stimulus will be at 
once imparted to engineers to produce machines much 
superior to any they have yet turned out of our workshops. 

As regards the operation of the existing Act again, it is 
well known to all users of traetion engines that it is prac- 
tically nil. The man with the red flag never precedes the 
engine under ordinary circumstances; he carries his flag, 
and he gets carried himself on the engine or in one of the 
wagons far more quickly and pleasantly than he can walk. 
He can always see a carriage or other vehicle far enough 
ahead to permit him to jump down and run his sixty yards 
ahead before it comes up to the engine. In towns the flag 
might be useful if it were not superfluous. The noise 
made by the engine, and the rush of a crowd of dirty 
little boys, is always sufficient notice of the approach of a 
steam train through a town. The engine and theshoutin 
can always be heard before the red flag can be seen. ‘And 

des, in nine cases out of ten, if a horse manifests alarm, 
the man with the red flag rushes up to his head waving 
that objectionable bit of scarlet in his face in a way to 
startle any horse of average intellect. The engine he 
might get over, but the red flag and the engine combined 
we have always found to be too much for the strongest 
equine nerves, and in our own practice we have always 
insisted on the suppression of the flag the moment a 
timorous horse appeared on the road, and with the very 
happiest results. As regards speed, again, sit does not 
appear to have struck our legislators that a engine 


| moving at but four miles an hour is certain to be 
from behind as often as it is from the 
ront, and we have invariably found more trouble 
from vehicles coming up in the rear than from those ap- 
proaching in front. Over and over again we have heard 
the words, “I do wish mg would get on faster and keep 
out of any way.” To be consistent the Legislature 
should have insisted on the presence of a man with a red 
| flag behind the train as well as one in front. We have no 
hesitation in saying that the moment engines are permitted 
to proceed at seven or ey miles an hour, and do it, the 
chances of accident and the risk of obstruction to ordinary 
traffic will be reduced by one half. 
| The direction which legislation should take has been 
| very properly laid down by Captain Tyler; but we must 
take exception to his first proposition. It will be matter 
for regret if Parliament, acting on his recommendation, 
should insist on the adoption of the Le Chatellier brake, 
| or, indeed, any other patented invention. It is perfectly 
well known to drivers of traction engines that they can 
keep their engines in complete control with the ordinary 
reversing lever. If anything further is wanted it is sup- 
| plied by the simple hoop brake, such as is used by Messrs, 
| Aveling and Porter, of Rochester. The Chatellier brake 
| would not provide for such a contingency as the fractureof 
| a chain or the stripping of gear. All that it can do, is done 
| already, as we have said, by the ordinary link motion. On 
one point Captain Tyler is thoroughly right; every traction 
| engine should be worked under license from the Board of 
| Trade. Under this restriction it would have been impos- 
| sible for any one to have put on the road such an engine 
| as that sent to Wolverhampton by a Shrewsbury firm. 
This engine ran away down a hill and killed the steersman 
almost on the spot. It will scarcely be credited, but it 
is no less true, that there were no brakes, and, in the 
proper sense of the word, no reversing gear. The engine 
must be stopped to shift the single eccentric round on the 
shaft. On its way to Wolverhampton this engine had to 
descend a hill; steam was shut off, but it acquired an in- 
creasing velocity nevertheless. The driver, in his evidence 
before the coroner’s jury, stated that he attempted to stop 
it with “a screw jack against the wheel;” then the pitch 
chain—such a chain'!—came off, the engine turned into 
the ditch, and the poor steersman in frout jumping off, or 
being knocked off, fell and was run over by the wagon fol- 
lowing the engine. Under a proper system of examina- 
tion and license such a casualty would not have occurred 
from such a cause, y 
We are pleased to find the manifestation in practice of 
a growing tendency on the part of engineers to make their 
engines more sightly and less likely to annoy horses than 
hitherto. Mr. Thomson and those working with him box 
up their gearing out of sight. Meesrs. J. Fowler and Co, 
have adopted a capital remedy for the noise of the exhaust 
in the chimney, which is thoroughly efficient, and Messrs. 
Burrell, of Thetford, have introduced a design in the shape 
of an engine intended for the Turkish Government — 
whieh we illustrate elsewhere—which —_ae to us to be 
a decided step in the right direction. me of the road 
steamers formerly built by Mr. Tuxford have never been 
excelled in an esthetic sense, whatever may have been their 
merits or demerits in other respects. With improved legis- 
lation,and the increased demand sure to follow for common 
road locomotives, it appears to be certain that improvements 
will be made in their construction which will speedily 
eliminate many of the causes of objection now brought 
against them. 





BREAKWATERS, 


One of the first results attendant upon the introduction 
of a scientific system of construction was the substitution 
of the hollow for the solid form. By the term scientific 
system is signified the opposite of that which prevailed in 
davs gone by, when weight and mass were regarded as 
synuvymous with strength and stability, and dependence 
was placed rather in the quantity of material than in its 
due distribution and application. Commencing with 
pillars and columns, the solid form gradually yielded its 
time-honoured pretensions in the case of beams, girders, 
arches, and other similar examples. The reason of this 
may be traced to two principal causes, One is un- 
doubtedly due to the employment of a new material which 
was capable of being rendered available in a form and in 
positions to which its predecessor was not equally well 
adapted. ‘I'he second cause was that the truth of the 
mathematical law which governs the value of material 
with respect to its relative distance from the neutral axis 
became better understood and appreciated. It cannot be 
denied that many of the great principles which constitute 
the basis of mechanical and constructive art were known 
to the ancient philosophers, but they were so exceedingly 
jealous of their knowledge that very little practical good 
resulted from it. Moreover, the idea of utilising the great 
truths of philosophy, or any of the abstract laws of science 
with which they were acquainted, in the manner of any 
profession or trade, so as to deduce a practical result from 
them, was one which was far too derogatory to their dignity 
to be entertained fora moment. The contempt in which 
thé,theorists of ancient times held practical men is too 
notorious to require notice. Omitting all those examples 
of construction which pertain to fortifications and offen- 
sive and defensive warfare, it may be stated that in almost 
every other instance the ancient massive type may ad- 
vantageously be replaced by the more modern and lighter 
style. At first sight it may appear that sea-works, espe- 
cially those of magnitude, are an exception to this rule. 
To some extent they at present are, but that they need not 
remain so it will be our object to demonstrate. Already 
lighthouses have been erected in exposed and stormy situ- 
ations which embody in their design the principles to 
which attention has been drawn. Structures of open-work, 
founded on iron piles, and scientifically trussed and braced 
together, have been found fully to answer the purpose for 
which they were intended, and, as far as experience can 
judge, te be as stable and reliable as the granite column 
which carries the warning light on the rock at Eddy- 
stone, 























42 


THE ENGINEER. 


JuLy 21, 1871. 











It is rather more than two years since the erec- 
tion of sea-works of the nature of harbours of refuge, 
piers, and breakwaters, engaged the attention of a 
select committee of the House of Lords, The labours 
of this committee were principally directed towards 
endeavouring to discover some plan, some method, 
which would render the construction of breakwaters 
and harbours of refuge less costly than the solid system 
of masonry then, as now, in use, For the moment 
the subject of breakwaters alone is our consideration; but 
with respect both to these as well as harbours of refuge, 
no practical result attended the deliberations of the com- 
mittee, Solid breakwaters continued to be built whenever 
funds could be procured, but as the latter step is one of 
considerable difficulty, and often impossible, the propor- 
tion of existing examples to the number that are urgently 
required at home and abroad is small indeed. Not only 
are they needed on exposed and isolated portions of coast, 
where absolutely no shelter or protection of any kind 
whatever is to found for vessels which frequent the 
locality at certain seasons of the year, but there are 
numerous misnamed harbours of refuge which will never 
possess any real claim to the title until they themselves 
are protected by a breakwater. Before touching upon that 
part of the question, which relates to a pro substi- 
tute for the solid type of breakwater, a few remarks may 
be appropriately made with regard to the actual de- 
sign of the latter structures, With some modifications 
the various methods may all be included under one or 
other of two classes, The first of these is that in which 
the breakwater is allowed to form itself. It is the pierre 
perdue system, and consists in depositing successive enor- 
mous quantities of rubble stone until the aggregated mass 
attains the requisite dimensions and height. In situations 
where stone is abundant and labour cheap, as at Plymouth, 
this method is probably the best that can be adopted. 
Viewed in a different light, nothing can be more un- 
scientific, more wasteful, or more tedious, As a strong con- 
trast to this system is the second of the two general 
classes, which includes all cases in which the breakwater 
is regularly built up from the bottom of the sea, the stones 
being all squared, and those below water level laid in 
their places by the aid of divers and diving apparatus. It 
is needless to comment upon the excessive outlay that must 
accompany a work of this character. It speaks for itself. 
In order to diminish the cost, various modifications have 
been proposed from time to time. Instead of placing 
regular masonry in the foundations, they have been con- 
structed of rubble stone, and the ashlar work commenced 
upon it. Rubble stone has also beenemployed in the “heart- 
ing” of the wall, instead of a more expensive description 
of filling. While, on the other hand, the cost of the break- 
water may be somewhat reduced by these expedients, yet 
the principle remains the same, and so long as that is 
adhered to, the expense attending the erection of a solid 
structure will often be an inseparable bar to its adoption. 

A little examination into the duty that a breakwater has 
to perform will serve to indicate how very dispropor- 
tionately grea. are the means employed to attain the end, 
As the name implies, the duty of a structure of this kind 
is to break the force of the waves, and to destroy their 
violence, so that while there is rough water on the seaward 
face there may be smooth on the landward. Ina word, 
the object of a breakwater is to annihilate the impactive 
and destructive force of waves of translation. All waves 
may be generally reduced under the category of waves of 
translation and waves of oscillation. The latter move 
nearly altogether in a vertical plane, or exert little 
or no force against objects in a horizontal plane. Experi- 
ence and observation have ascertained that waves of trans- 
lation are, comparatively speaking, superficial, and have an 
average depth of from 12ft. to 15ft. This fact has been well 
exemplified by the contours which a sea wall, built upon 
the pierre perdue system, assumes under the unim- 
peded action of the water. For a depth of 12ft. or 15ft., 
that is,so far as the limits of waves of translation ex- 
tend, the form the loose materials take is that of a long 
gentle slope, indicating the transporting or horizontal pro- 
gressive power of the water. But directly this limit is 
reached the materials alter their angle of inclination and 
approach considerably more to the perpendicular, proving 
that motion, in the vertical plane only, is succeeding to that 
formerly existing in the horizontal. There is no doubt 
that this difference observable in the contour of the sea 
face of a breakwater suggested the idea of combining the 
two systems in the construction, and of forming the Jower 
portion or foundation of loose rubble stone, and the upper 
of nearly vertical walls. The latter form is adopted in all 
cases where stone is scarce or dear; for, although the cost 
of labour is much greater than in the pierre perdue 
system, yet this is more than compensated by the compa- 
tively small amount of material required. In one sense 
the vertical, or nearly vertical, wall will constitute a 
stronger structure than that built of pierre perdue, as 
it must of necessity exert a far greater resistance to the 
force of the water, than will be required of a wall which 
simply opposes the same force by allowing it to expend 
itself gradually under a feeble opposition. 

From what has been stated with regard to waves of 
translation and oscillation, it is evident that the imme- 
diate duty of a breakwater is to destroy the violence of a 
mass of water having a maximum depth of 15ft. The 
actual force of the water will vary with the state of the 
weather, the Dap guns configuration of the coast, and other 
conditions of a purely local character. Since the total 
height of breakwaters is frequently as much as three or 
four times this limit of depth, the greater part of which is 
below the level of it, it follows that the major portion of 
the material is needed simply to enable the remainder to 
perform the duty demanded of it. It may be urged that 
this is tantamount to observing thatitis necessary that every 
superstructure must have a foundation, but there is a wide 
difference between giving a suitable and adequate founda- 
tion to a superstructure and one which is of far more 
expensive a character than there is any necessity for. 
The quantity [of material below the depth which marks 
the line of demarcation between progressive and oscilla- 





tory waves is out of all proportion to that above this level, 
which forms, strictly speaking, the breakwater proper. The 
conclusion to be drawn from these premisses is, that the 
most economical form of breakwater would be one which, 
while it opposed an adequate resistance to the force of 
waves of translation, dispensed with all the expensive and 
unn foundation part lying below the range of 
their disturbing action. It is needless to remark that this 
description of structure cannot be designed on the solid 
stationary principle. To obtain, therefore, this combina- 
tion of efficiency and economy, recourse must be had toa 
totally different type of construction, and this will be found 
in the “floating breakwater.” Hitherto a few isolated, 
crude attempts have been made at intervals, by means of 
timber frames and platforms, to demonstrate the truth of 
the floating principle, and the most that can be said of 
them is that the success was proportionate to the means 
employed, There can be no question, however, that by 
the employment of iron, a floating breakwater could be 
constructed which would prove a secure, durable, and 
adequate protection to vessels while engaged in loading 
and unloading on open and exposed coasts, It has been 
calculated that a solid stone breakwater, built on the most 
economical plan, would not cost less than £75 per foot run. 
An iron floating structure, which would possess many 
advantages not common to its solid neighbours, could be 
constructed and fixed in position for less than a third of 
this sum. 

It is but recently that the Indian Government deputed 
an engineer to visit the most prominent trading ports of 
the Indian coast, and investigate their condition with 
respect to harbour accommodation and shelter for ships 
and trading vessels, As might be expected, there is plenty 
to be done in the way of protective works, and it would 
be well worth while for the Government to make trial 
of a system which offers safety to vessels, and all the 
advantages possessed by solid breakwaters, at a third or 
fourth of their cost, 





FOREIGN PERIODICAL LITERATURE. 

Tuer “ Praktischer Maschinen-Constructeur,” No. 12, contains a 
design by A. Gillitzer for a starch manufactory capable of pro- 
ducing 50 ewt. per day, either from wheat or maize. O. Holfert 
(p. 184) furnishes a detailed drawing of the 10-ton hydraulic jacks 
used on board the Prussian armour-plated frigate Konig- Wilhelm 
and in the Prussian arsenals, but he forgets to say that the design 
is due to Messrs. Tangye, of Birmingham. At p. 135 we have 
drawings and descriptions of a 180-mm., lathe with self-acting 
surfacing motion. The construction does not offer any particular 
points of novelty. G. A. Neubert (p. 136) continues his paper 
on slide-valve diagrams. Maxim’s apparatus for producing car- 
buretted gas for lighting purposes is mentioned at p. 138. It is 
of American origin, and has already been described in English 
journals, B. Kiissner (p. 189) concludes his memoir on machines 
for rasping wood for paper-making. H. F. Eckert’s agricultural 
drill is described on p. 141, and we have also to notice a collec- 
tion of hints on casting at p. 142. F. von Hochstetter contributes 
(p. 89 of the supplement to the “ Maschinen-Constructeur”’) an 
account of the manufacture of trinkets, toys, wood carvings, 
and such like small articles in Austria. The condition of the 
mining trade of Alsace is treated of at p. 90. The only remain- 
ing articles to be noticed are one (at p. 90) on the manufacture’ 
of sugar in Trinidad, and another on the reorganisation of Prus-- 
sian trade-schools (p. 92). 

The “Zeitung des Vereins deutscher Eisenbahnverwaltungen,’ 
No. 27, commences with an article on the management of Ger 
man railways during the late war, with reference more especially 
to the goods traffic and mail service. Then follows a return of 
the number and Isngth of “ private” railways (industriebahnen) 
in Alsace and Lorraine. By “private” lines are meant short 
branch lines owned by various persons carrying on manufac- 
tories near to the main lines. 

The German niining publications of the week do not contain 
any article of much interest to English readers, being mostly 
made up of descriptions of improvements recently made in this 
country. In the “ Berggeist,” Nos. 52 and 53, we find an article 
on “ The Use of Gas Furnaces in Foundries, and on the Essential 
Principles of Siemens’ Furnace ;” a drawing of Henley’s rock- 
boring machine; a note on the production of iron and steel in the 
United States for the year 1869 ; and a review of the coal trade 
of the Valley of the Ruhr during 1870. No. 27 of the “Oester- 
reichische Zeitschrift fiir Berg und Hiittenwesen” contains a 
report of the attendance at Austrian mining schools during 
1869-70, and a notice of Mr. Bernhard Samuelson’s improved 
blast furnace recently described at the Institution of Civil Engi- 
neers, A. R. Schmidt contributes a notice of the salt mines of 
Transylvania to the “ Berg und Hiittenmiinnische Zeitung,” 
No. 27, and at p. 236 of the same number we have another 
notice of Mr. Samuelson’s blast furnace. The production of 
copper in England, extracted from a report of Herr Leuschner, 
is described at p. 237. The next page contains a paragraph on 
the use of dynamite for removing accidental rock-masses which 
interfere with the progress of boring operations. It has been 
found that the explosion does not injure the bore-hole in any 
important degree. ‘ 

The single article in the current number of the “ Landwirth- 
schaftliches Centralblatt fiir Deutschland” of interest to our 
readers is one by P. Loeff (p. 433), on the advantages to be de- 
rived by the manufacture of bricks and tiles on a small scale by 
private individuals who happen to possess suitable clay on their 
estates. The question is not treated from a strictly commercial 
point of view. 

In “ Haarmann’s Zeitschrift fiir Bauhandwerker,” No. 5, the 
opening article contains some hints on carpentry gathered from 
the practice of architects in the United States. ‘The construc- 
tion and decoration of domes and semicircular roofs form the 
subject of an article at p. 69. B. Liebold, at p. 71, treats on the 
ventilation of stables and cattle sheds. Jenisch’s water-level 
(p. 77) consists of two similarly graduated glass tubes connected 
together by an indiarubber pipe. By means of this instru- 
ment the difference of level of two points between which 
an obstacle intervenes may be determined without difficulty. 

The number for November, 1870, of the “Bulletin de la 
Société Chimique de Paris,” the publication of which is greatly 
in arrear in consequence of the war, contains a very interesting 
memoir on the manufacture of raltpetre in France, prior to the 
nineteenth century. During the siege of Paris the attention of 
the military authorities was directed in a very anxious manner 
to the supply of saltpetre, and a scientific commission was 
formed to report on the subject. The commission, having 
access to municipal records, drew up an account of the 

saltpetre at former periods. The first 
public edict relating to the subject is dated 1540, and the 






document appears to show that some system of manufacture 
had been in existence even before that date. This was con- 
firmed in 1572,and by subsequent. edicts commissioners were 
empowered to enter stables, cellars, or any other localities where 
saltpetre occurs, and their powers appear to have been exercised 
in some parts of France with great harshness. In 1701 there 
were twenty-seven saltpetre works in Paris. During the reign 
of Louis XIII. the total quantity of saltpetre made yearly in 
France amounted to 3,500,000 Ib. (livres tournois); in 1775 it had 
fallen to 1,800,000 Ib., a large portion of the supply coming from 
abroad. In 1789 the manufacture was revived, and 3,000,000 Ib. 
were produced. The general war of 1792, and the fact of the 
French ports being blockaded, gave an enormous impetus to the 
trade, and shortly afterwards the annual production amounted 
to 16,000,000 lb. After the peace the trade again declined, and 
the large importation of nitrate of soda from Chili and Peru 
reduced it still further. The removal of the legislative encou- 
ragements accorded to the home manufacture in 1840 caused its 
entire disappearance, ‘and M. Berthelot had great difficulty in 
finding even one existing manufactory. The only instance which 
he discovered was in the district of Champagne, where the old 
method is still practised. The siege of Paris caused a revival of 
the home manufacture, and the latter portion of M. Berthe- 
lot’s paper gives directions to the inhabitants how to obtain the 
nitre from the floors and walls of their buildings. A. Neujean 
(p. 429) gives an account of a rapid colorimetrical method of 
determining the quantity of iron and copper in pig lead, which 
appears to give results closely corresponding with those obtained 
by a regular analysis. 

8. Vechi continues his paper on a new system of perspective in 
No. 8 of the “ Civilingenieur.” The advantage of the proposed 
system — which is a modification of the Jate Professor Weis- 
bach’s “axonometric” perspective—is that it permits of draw- 
ings being made to scale. K. R. Bornemann (p. 153) shows 
how Prussian and English weights and measures may be con- 
verted to the metric system by means of a diagram which gives, 
on inspection, the metrical equivalents of any Prussian and 
English weight or measure. The construction of the diagram 
can hardly be rendered intelligible without a drawing. E. 
Schmitt (p. 159) gives the first part of an exhaustive memoir on 
railway stations, which is hereafter to be incorporated with a 
work on the subject now in progress. C. Neelsen has a paper 
(p. 183) on the equilibrium of arches and walls, the special ob- 
ject of which is to remove the confusion which now exists in the 
text-books as to the “line of resistance” and “line of pressure,’ 
terms which were first introduced by Professor Moseley in the 
“ Cambridge Philosophical Transactions,” vol. vi., p. 464. 

The “ Revue des deux Mondes” for July 15 has an article by 
L. Louis Lande on the services rendered by the marines (/ust- 
liers-marins) during the siege of Paris, and a very interesting one 
by Admiral Jurien de la Gravitre on the “Fleet of the Present 
Day,” the portion which appears in the present number being 
devoted to a description of the operations of the French fleet in 
the Black Sea during the Crimean war. 





LITERATURE. 

Lehrbuch der Physikalischen Mechanik, Vou Dr, Heryrion Burr. 
Wieweg: Braunschweig, 1871. 

Lehrbuch der Mechanit, in Elementarer Darstellung, mit Vebungen 
und Anwendungen auf Maschinen und Bauconstructionen. 
Von Ap. WERNIOKO. Samepublishers. 1 vol, 8vo, with many 
woodcuts. 

Dr. Burr is Professor of Physics at the University of 

Giessen, and has long a deserved reputation as a 

teacher and author upon physics and mechanics. The 

title of his work here is somewhat peculiar, but the mean- 
ing attached to the words “ Physical Mechanics” is, that 
the pure or rational mechanics taught are based on physics, 
and are reduced always to physical or concrete examples. 

But one part of the entire work has already appe 3a 

second is to complete it. This first part is well illustrated 

by wood engravings, and in the algebraic portions there isa 
careful nomenclature, and a far more elegant use of symbols 
than is often met with in German mathematical works. 

As ts the second work of which we have given the 

title, our last remark equally applies, The author, Herr 

Wernicko, is director of the Royal Technical School of 

Gleiwitz, and holds other important educational posts. In 

this work, of which only the first half has yet appeared, he 

aims at a more direct and diffused practical application of 
the principles unfolded than seems to have been Dr. Buff’s 
design. It seems to us that in the event of Herr Wer- 
nicko’s system of mechanics being completed to the end as 
well as so far, the work would be quite worthy of an 
English translation. There can be said to be but one set 
of works on mechanics applied to machine and structural 
construction at present available in English, and though of 
great merit and value, it cannot be denied that they are 
rendered difficult and repulsive by a frequently needless 
display of symbols, The justly sufficient use of these in 
elementary works is only fully understood by French 

mechanical authors, but the two works here noticed are a 

good approach towards their models, 





Zweiterbericht der Standigen Commission fiir die Adria an 
die Kaiserliche Akademie der Wissenschaften, Betrieffend die 
ot 1869-1870. 4to., with plates. Vienna: Geroldssohn. 

Tuis highly interesting and, to the future building up of 

pete. om valuable volume of results of the permanent 

Commission of the Austrian Government for the meteoro- 

logical and physical investigators of the Adriatic basin, in 

which no less than nine stations, with self-registering in- 
struments have been established, has been arranged by Dr. 

J. R. Lorenz, as reporter. Besides its interest to the 

student of terrestrial physics, it possesses two features of 

special interest to the engineer and mechanician, viz., a 

mass of the most complete imformation that has ever been 

collected as to the range of temperature and the saline 
contents of the Adriatic, and of the seas and oceans geue- 
rally, all having important bearings on the corrosion and 
fouling of iron ships and upon the management of marine 
sameees —~ well executed az = descriptions of 

e singularly ingenious and elegant self-registering iti- 
struments used by the Cobdinisslon 4 There are batotneters 
and thermometers—both metallic—and anemometets, based 
on Dr. Robinson’s, but with capital self-registering attacli- 
ments. All these are well worth the attention of otit own 





instrument makers. Casella’s ordinary thermomettts afe, 
we observe, also in use by the Commission, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


1:73. Wiii1aM Fixtey, Stockport, Cheshire, “Improvements in branch 
pire and nozzles of fire extinguishing apparatus.”—2nd May, 1871. 

12038. Hemrnicu Sraprer and Josepu Sincrair, Manchester, “* ee 
ments in apparatus for withdrawing or discharging ale or other liquor 

or liquid from casks or receptacles, and for raising the said ale, liquor, 

or liquid to a higher level.” —4th May, 1871. 

1249. er Garpner, Roparr Lowe, Joserx Woop, James Woop, and 
James PickERING, Manchester, ‘‘ Improvements in bedsteads, spring 
mattresses, and other articles for sitting or reclining upon.”—-9th May, 
1871. 

1307. Dreuponne Cuartes Evoene Levour, Park-place Villas, Padding- 

ton, London, *‘A new or improved method of hanging and opening and 

closing’ gates used at the level crossings of railways, and for other similar 
.” — A communication from Nicolas Libotte, Gilly, near 





leroi, Belgium. 

1309. Josern SHACKLETON, Bradford, Yorkshire, ‘‘ Improved methods or 
means of applying exhaust steam for warming railway cars or carriages, 
and tus to be employed therein.”—15th May, 1871. 

1319. Henry Duncan, Liverpool, ‘‘ Improvements in pipes employed in 
smo! tobacco.” 

1821, Wittiam Dawes, Kingston-grove, Leeds, Yorkshire, “ Improve- 
ments in steam engines.”—16th May, 1871. 

1422. ALFRED Vincent NewrTon, Chancery-lane, London, “‘ An improved 
mode of treating wood and other vegetable substances for the prepara- 
tion of pulp suitable for making paper.”—A communication from 
Vincent Elijah Keegan, Boston, Massachusetts, U.S.—27th May, 1871. 

1515. James Borromiey and Wituiam Hacois, Buttershaw Mills, near 
Bradford, Yorkshire, ‘‘ Improvements in or applicable to machinery 
employed in preparing, combing, and finishing wool, cotton, flax, silk, 
or other fibrous substances.” 

1525. Roswe. Carter Munson, Southwark-street, Surrey, ‘‘An improved 
lubricator, chiefly designed for loose pulleys.”—A communication from 
Henry Augustus Clark, Boston, Massachusetts, U.8.—8th June, 1871. 

1533. ALEXANDER CricuToNn, Shepperton Cottages, Islington, London, 
“ Improvements in breech-loading fire-arms.” —9th June, 1871. 

1543. Jonw Prosser ALLEN, Devonport, Devonshire, “An improved 
apparatus for indicating the speed of engines.”—10th June, 1871. 

1565. ANTHONY Kent, Twickenham, Middlesex, ‘“‘ Improvements in appa- 
ratus for charging and discharging gas retorts, and for other similar 


a June, 1871. 

1571. Witttam Wacker, Craggs Hall Mines, Brotton, near Saltburn-by- 
the-Sea, ‘‘ An improved safety apparatus for preventing accidents from 
overwinding in mines and other localities.”—14th June, 1871. 

1592. Jonn Fieminc WalTe Tempteton, Glasgow, Lanarkshire, N.B., 
“ Improvements in applying names and devices to stoppers, capsules, 
and other articles.” 

1597. Ropert Bristow Lee and Simon ALFRED Rocers, Manchester, 
“Improvements in metal pillars, posts, masts, or poles for telegraphic 
and other purposes, and in the method of manufacturing the same.”— 
16th June, 1871. 

1601. Joun Saxsy, Canterbury-road, Kilburn, Middlesex, ‘‘ Improvements 
in locking upparatus for the points and signals of railways.” 

1604, Samuet Tertey and Witt1am Situ, Eastburn, near Keighley, 
Yorkshire, “Improved means or apparatus for preventing waste in 
lapping on front rollers in combing machines, gillboxes, preparing 
boxes, or any other machine in preparing wool, mohair, alpaca, 
cotton, and silk.”—17th June, 1871. 

1607. Witt1am McNass, Cambridge-terrace, London-road, Clapton, 
Middlesex, ‘‘ Impr ts in inery or apparatus for cutting, 

unching, and otherwise preparing the ends of bale hoops and other 
ds or hoops.” —19th June, 1871. 

1633. ImMaNUEL LigBicn, Buckingham-road, Brighton, Sussex, and 
Wittiam Wapprook Paterson, Herne, Kent, ‘“‘Improvements in 
pianofortes.”—21st June, 1871. . 

1638. Davin Sprout, Glasgow, Lanarkshire, N.B., “ Improvements in the 
construction of caps for invalids or patients.” 

1641. Epwarp THo#as Huoues, Chancery-lane, London, “An improved 
valve for stopping and regulating the supply of water, steam, gus, air, 
and other similar pu ."—A communication from George Sigl, 
Vienna, Austria.— 22nd June, 1871. 

1661. James Peacock, Bedford-street, Strand, London, “ Improvements 
in printing patterns and devices on cloth, calico, muslins, and other 
woven fabrics.” 

1663. Joun Storer, Birmingham, “‘ Improvements m wheelbarrows and 
hand trucks.”—A communication from Adam Scott Cameron, New 
York, U.8.—24th June, 1871. 

1676. ALEXANDER MELVILLE CLarK, Chancery-lane, London, “A new or 
improved system of rail or tramway and rolling stock for the transport 
of agricultural and other produce.”—A communication from Henri 
Adolphe Corbin, Boulevart St. Martin, Paris. —26th June,1871. 

1677. Paxton WituiamM Parks, Ridge Mount, Basset, Southampton, 
‘* Improvements in harness-tug stops for shafts of carriages.” 

1686. Bensamin JOSEPH BARNARD MILLs, Southampton-buildings, London, 
“‘Improvements in the construction of battery guns.”—A communi- 
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construction of railway wheel.”—A communication from Samucl 
Franklin Phelps, New York, U.8.—5th July, 1871. 

1760. Roswett Carrer Munson, Hop and it Exchange, Southwark- 
street, Surrey, “J Pp ts in lubricati g app + ”_A com- 
munication from Heury Augustus Clark, Boston, Massachusetts, U.S. 

1762. Georce Miceurn, Radcliffe, Lancashire, ‘‘ Improvements in the 
manufacture of rugs and mats.” 

1764. Epmonp Epwaxps, Southampton-buildings, Chancery-lane, London, 
“ An improved tie for the metallic bands or hoops used in fastening 
bales of cotton and other substances.”—A communication from George 
Brodie, Plum Bayou, Jefferson, Arkansas, U.S. 

1768. Georce Guitwer, Barnsley, Yorkshire, ‘‘ Improvements in 
securing knobs or handles to lock spindles, latch spindles, cupboard 
catches, shutter-latch spindles, and other uses requiring adjustment.” 

1770. Wittiam Epwarp Newrox, Chancery-lane, London, “ Improve- 
ments in the construction of breech-loading ordnance.”—A communi- 
cation from Pierre Raymond Cody, Paris. 

1772. Tuomas ATwoop WiL.son, Reading, Berkshire, ‘‘ Improvements in 
tinted or coloured lenses for spectacles or eyeglasses.” 

1774. Wittiam Hovucaton, Great Grimsby, Lincolnshire, ‘ Improvements 
in machinery for cleaning grain.”—6th July, 1871. 








Patents on which the Stamp Duty of £50 has been Paid. 


2194. Tuomas Travis, WittiAM Henry Prince, and James TomLinson, 
Rochdale, Lancashire, ‘‘ Clearing, smoothing, stretching, and finishing 
yarn and thread.”—11th July, 1868. 

2204. Giovanni Barrista Poriceru, Alfred-street, Bedford-square, 
London, “‘ Printing or endorsing.” —13th July, 1868. 

2217. James Cope, New North-street, Finsbury, London, and James 
Brapsrook, Shrubland-road, Dalston, London, ‘‘ Bookbinding.”—14th 
July, 1868. 

2253. Cuaries Jomn Gactowayand Caarces Herpert Hott, Manchester, 
* Boilers for generating steam, &c.”—17th July, 1868. 

2282. Wituiam Henry Bates, ALFRED Mason Bares, and Hucu Fau_xyer, 
Leicester, ‘‘ Flexible tubes or hose.”—20th July, 1868. 

2252. Wittiam Jonn Cocksurn Muir, Westminster, “ Permanent way of 
railways,.”—17th July, 1868. 

2378. WittiaM Rosert Lake, Southampton-buildings, London, “Sewing 
machines.”—29th July, 1 

2265. Jounn Tuomas, Newcastle-upon-Tyne, ‘ Furnaces for smelting and 
melting.”—18th July, 1868. 





Patents on which the Stamp Duty of £100 has been Paid. 


1758. Joseru Bernays, Woburn-place, Russell-square, London, “ Raising 
and propelling water, &c.”—lith July, 1864. 

1757. Tuomas Borie, Gray’s-inn-road, London, ‘‘ Air and smoke valves,” 
—lith July, 1864. 


Notices of Intention to Proceed with Patents, 

570. Joun Bensamin Stoner, Buckingham-strect, Strand, London, 
“ Dress and fittings for saving life in water.”—srd March, 1871. 

595. ARNo_p Bupenserc, Lower King-street, Manchester, “‘ Pumps.”—A 
communication from Heinrich Ehr > 

602. WituiamM Ropert Lake, Southampton-buildings, London, “‘ Safety 
valve and whistles.”—A communication from Gilbert H. Clemens.—6th 
March, 1871. 

618. Jony Harcreaves and Witiiam Rostron, Bolton, “‘ Preventing rail- 
way accidents.” 

622. Bensamin Josera Epwarps, The Grove, Hackney, London, “ Photo- 
graphic pictures.”—8th March, 1871. 

624. Tuomas Gis and Cuartes GetstuarP, Jarrow-on-Tyne, “Treating 
metallic solutions and precipitates.” 

627. Tuomas WeaTHEeRBURN Dopps, Stoke upon-Trent, ‘Locomotive 
engines.” 

629. Henry James Hoce Kina, Glasgow, N.B., ‘‘ Feeding machines with 
wool, cotton, &c.” 

631. Jouw Warraker and Bensamin Lupron, and CuristopHer CaTLow, 
Burnley, ‘‘ Washing machines.” 

634. CuaRLes Powe L, Birmingham, ‘“‘ Watches.”—9th March, 1871. 

635. Taomas SCHOENBEKGER Btarr, Pittsburg, Pennsylvania, U.S., “ Re- 
ducing iron ores, &c.” 

637. Joun Cuampyey Botuams, Salisbury, ‘‘ Pipes for the conveyance of 
sewage, &c.” 

640. Mosner A, SuTHERLAND, Passaic, New Jorsey, U.S., ‘“‘ Rubber com- 
pound for steam packing, &c.” 

642. Herpert Vosprr, Southsea, “Steam engines.” 

644, Paut Karvrrer, Patricroft, near Manchester, “Generating steam, 
&e.” 

645. Taomas Nesuam Krrkuam, West Brompton, Vernon Francis Exsom, 
Highgate, and GeorGe Spence, Pendleton, ‘‘ Scouring, washing, bleach- 
ing, and dyeing fibrous materials, &c.”—10th March, 1871. 

651. WittiaM InGuis, Bolton, and Joun Freperic« Spencer, Westminster, 
“Steam engines.”—1ith March, 1871. 

670. Henry Lee Cortetr, Inchicore, “ Lifting railway carriagus, wagons, 
and locomotives.” 

679. VauGHAN PenpreED, Crohill House, Milton-road, Dulwich, ‘‘ Vertical 
boilers.”—141i March, 1871. 

681. Jozepo KNowLes BroapBEent, Manchester, ‘‘Gauges.”—Partly a 
com ication from Bernhard August Schiiffer and Christian Friedrich 





cation from James Patton Taylor, Elizabethton, Carter, T 
U.S.—27th June, 1871. . 

1689. RicHarp SHEPHARD, Bradford, Yorkshire, “‘ Improvements in looms 
for weaving.” —28th June, 1871. 

1698. James Ricnarp Greaves, New Oxford-street, London, “ Improve- 
ments in night lights.”—29th June, 1871. _ 

1704. Tuomas TELFORD MacneiLt, Warwick-street, Cockspur-street, 
London, “A new or improved apparatus or instrument for making 
cigarettes, also applicable as a cigarette holder.” 

1706. Joun Birca, Sowten Heath, Lancashire, “ Improvements in the 
manipulation of steel.” 

1708. Wint1aM Rozert Lake, Southampton-buildings, London, “An 
improved combined ripping instrument and wrench, chiefly = 
for use in connection with a ey | hine.”—A ication from 
Justus Osman Woods, New York, U.S.—30th June, 1871. 

1710. ALFRED Lituey, -Stockton-on-Tees, Durham, “‘ Improvements in 
lubricators or steam greasers.” 

1712. James Lewrs, Birmingham, “ Improvements in metallic bedsteads, 
cots, couches, and other articles of like manufacture.” 

1714. Grorce CoLtrax Curpman, Southampton-buildings, London, “An 
improved postal envelope.”—A communication from Eldridge James 
Smith, Washington, Columbia, U.8,—I1st July, 1871. 

1716. Pattie Joan Davies, Campsbourne-terrace, Hornsey, Middlesex, 
«* An improved apparatus for the prevention of damage caused by the 
bursting of water pipes in times of frost or otherwise, and for the pre- 
vention of water waste generally.” 

1718. GeorcE Corury WiLson, Birmingham, “ Improvements in metallic 
cartridge cases.”—-A ication from G 1 Hiram f-erdan, St. 
Petersburg, Russia. 

1722. Sam Mason, jun., Manchester, “Imp ts in lined 
kiers, pans, or vessels.” 

1724. Evoy Nicotas Scumitz, Boulevart de Strasbourg, Paris, ‘‘ Improve- 
ments in gas engines.” 

1726. Thomas James Smiru, Fleet-street, London, ‘‘ Improvements in 
reaping and mowing machines.”—A communication from Cyrus Hall 
McCormick, Chicago, U.S. 

1728. Wittiam James ScuHiesincer, Union-court, Old Broad-street, 
London, ‘ A new or improved whisk or mixer for eggs or edible com- 
pounds.”—A communication from Joseph Dixon, New York, U.S. 

1730. James Smart, Barking, Essex, ‘ Improvements in packing the 
stuffing-boxes of steam and other engines.”—3rd July, 1871. 

1732. Epwarp Tuomas Hucues, Chancery-lane, London, ‘‘ Improvements 
in spring bott "—A wunication from Joseph Franklin 

Peck, Springfield, Hampden, M ts, U.8. 

1734. James Dickson, Chester, ‘“ Imprevements in harrows applicable to 
cleaning green crops growing on drills or ridges, and other purposes.” 

1736. GrorGE FEATEERSTONE GRIFFIN, Great George-street, Westminster, 
wt. imp ts in obtaining and applying motive power.” 

1738. Jonn CHartes, Ironmonger-lane, London, and Caaries Tayior, 
Heath-street, Newton Heath, near Manchester, ** Improvements in the 
manufacture of fioorcloth and leather cloth or imitation leather.” 

1740. Jonn Ramsporrom, Leeds and Bradford, Yorkshire, ** Improve- 
ments in hydraulic and other engines for obtaining motive power and 
for pumping fluids.” 

1742. JaMEs ALLIson Hoao, Chancery-lane, London, “Improvements 
applicable to safety lamps.” 

1744. James Wiiicox, Cheapside, London, ‘‘Improvements in sewing 

hines.”—A ication from Charles Henry Willcox and Cyrus 


























Carleton, New York, U.S. 

1746, Joun Ropertsoy, Nitshill, Renfrewshire, N.B., “‘ Improvements in 
the finishing or dressing of textile fabrics or articles composed thereof, 
and in the means employed therefor.”—4th July, 1871. 

1748, James Oxiey, Frome, Somersetshire, ‘‘ Improvements in cask- 
washing machines.” 

1750, Save Rosert Enouisn, Nottingham, “Improvements in sash 


1752, Francts Josern Caatricr.y, Thorp Hamlet, Norwich, Norfolk, 
“fmprovements in the fire-grates of steam boiler furnaces with 
” 


internal flues, 
1754. J Baker, St. Mary’s-road, Southampton, Hampaliire, ‘‘ Improve- 
‘iments applicable 3 wator-closts for deodorising and counteracting the 
noxious effluvia itted erefrom. 
756. Henry Epwarp NewTon, Chancery-lahe, London, “An improved 





Budenberg. 
683. CaanLes Hersert Howt, Manchester, “ Furnaces.”—-15th Mareh, 
1871 


708. Everpen Wiusuurst, Weighton-road, South Penge Park, Annerley, 
“ Screw propellers.”—16th March, 1871. 

712. Georce Lowry, Bury-street Foundry and Cross-street Works, 
Salford, ‘‘ Hackling machines.” 

715. Basuvey Brirren, Red Hill, Surrey, ‘ Artillery, &c.” 

726. Joun Butier, Nottingham, “Indicating the action of forte pumps 
connected with steam boilers for feeding the same.”—17th Murch, 1871. 

769. Ernest ALEXANDRE CRosNIER, Chancery-lane, Londun, ‘‘ Matches.” — 
2let March, 1871. 

852. Davip Joun Dunvop, Port Glasgow, N.B., ‘Governing apparatus for 
screw propeller engines.” 

853. Ea. Konios, Maryhill, N.B., “‘ Treating pyrites, &c.”—30th March, 


1871. 

867. Witt1amM Epwarp NewrTon, Chancery-lane, London, “ Washing 
machines.”—A communication from Albert Assmann.—3lst March, 
1871. 

892. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘Sugar-cane 

ills.”—A communication from George La Fayette Squier and Henry 
Clay Squier.—4th April, 1871. 

902. Isaac Sirs, Bensamin Smita, Henry Samira, and Cunistorpuer 
Brab ey, Bradford, ** Wool bing hi Sg 

910. Witi1am Ropert Lake, Southampton-buildings, London, ‘‘ Furnaces 
and boilers.”—A communication from Frederick Augustus Woodson. — 
5th April, 1871. 

984. NarcissE ALPHONSE DetavicNEe, Paris, ‘Galvanised iron stoppers 
for gaseous and other corking.”—13th Apri!, 1871. 

995. JosepH Townsend, Glasgow, N.B., “‘ Treating phosphates.”—14th 
April, 1871. 

104. Grorce Tomuinson Bovusrietp, Loughboruugh Park, Brixton, 
“ Extracting and cleansing fibres, &c.”—A communication from James 
Brown.—20th April, 1871. 

1128. Wrru1am Rosert Lake, Southampton-buildings, London, ‘‘ Pocket- 
books, &c.”—A communication from Jefferson Brown, jun., and William 
Henshaw Buxton. 

1129. Lemvet Crayron, Blackfrfars-road, Surrey, “ Finishing yarn and 
thread.”—28th April, 1871. 

1216. Witttam Rosert Lake, Southampton-buildings, London, ‘‘Sub- 
stitute for hair cloth.”—A communication from Joseph J. Comstock.— 
5th May, 1871. 

1236. Esenezer Entwistte and Joserpn Raw, Blackburn, “ Railway 
signais.”—8th May, 1871. 

1305. kau, Konias, Maryhill, N.B., “Treating pyrites, &c.”—15th May, 


1871. 

1321. Witt1am Dawes, Kingston-grove, Leeds, “‘ Steam engines.”—16th 
May, 1871. 

1369. Ricuarp O.Lpurets, Ardee House, Ardee, “‘ Presses.”—22n May, 
S71. 





1382. Samvet Brorners Darwin, Shrewsbury, “‘ Gas.”—23rd May, 1871. 

1402, Joun MeIk.eson, Westfield Lronworks, Dalkeith, N.B., ‘* Hoisting, 
removing, dividing, and hanging on hooks, &c.”—24th May, 1871. 

1422. Atrrep Vincent Newton, Chancery-lane, London, “ Treating 
wood, &c., for making paper.”—A communication from Vincent Elijah 
Keegan.—27th May, 1871. 

1527. W1tL1aM CLarke, Coventry, ‘‘ Shoemakers’ pincers.”—A comrouni- 
cation from Alfred Clarke. 

1532. Joun Lister, Edinburgh, N.B., ‘‘ Envelopes.” 

1583. ALEXANDER CricuTon, Shepperton Cottages, Islington, London, 
* Breech-loading fire-arms.”—9th June, 1871. 
1589. RicHarp OLPHERTS, House, Ardee, “ \ 
1513. Jou Prosson ALLEN, Devonport, ‘Indicating the speed of 

es. 

Witu1aM Tavenxer, Hinton, “Lowering and raising window 

hes.” —1U/h June, 1871 


en, 
1544. 
sas! 









1871, 
' 1553, Samuet Russe, [Carlisle-terrace, Kensington, London, “ Perspective 


drawing.”—12th June, 1871. 
1590. Josera Pearson, Nottingham “ Dressing, ve. bleach- 


and fulling or goods.*—15th June, 1871. 
1506" MicHart St 7 Horton Mills, Bradford, “ 
or doubling —16th June; 1871. 





ig, twisting, 
' 
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1642. t Kons N. zs Henperson, Glaago 

Rik: Shteeed aie eee? ae Somme Bomee, “, 

1643. Henry Hicutow, Putney, “ Galvanic hatteries.”—22nd June, 1871. 

1662. Wituiam Harpiso, Penge, “Cartridge pouches for military or 
sporting purposes.” 

Sa Sinciayr, Leith, N.B., ‘Treating spent or used ley.”—24th 

une, . 

1675. Gzonae Gwywne, Marylebone-road, London, “Treating fatty, aily, 
waxy, and hydrocarbon bodies.”—26th June, 1871. 

1686. Bensamiw Josern Harxarp MILs, Southampton-buildings, 
London, “ Battery guns."—A communication from James Patton 
Taylor,—27th June, 1871. 

1694. Witt1aM Mackinper, Mere Hall, Branston, and Grorar Jounsoy, 
~  ccamameaes Lincoln, “ Ploughing and cultivating land.”—25th June, 

71. 

1744. James Witicox, Cheapside, London, “Sewing machines.”--A 

) oan Ree from Charles Henry Wilcox and Cyrus Carleton.—4th 
uly, 1871, 








All persons having an interest in ames any one of such applications 
sh ould leave particulars in writing of their objections to such 4 S ation 
, the office of the Commissioners of Patents, within fourteen p ne of its 

ale. 
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ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts ave classified and arranged from those published by 
the authority of the Commissioners of Patents. 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 


3402. C. J. A. Dick, Paris, ‘ Preventing boiler incrustation.”—Dated 31st 
December, 1870. 

A wire or ribbon of zinc, or other metal, or metallic alloy, more readily 
oxidisable than the metal of which the boiler or other vessel is constructed, 
or acquiring, when thus applied, the same electrical properties with 
respect to such metal as those possessed by zinc, is fed either con- 
tinuously or intermittently into the boiler or vessel, so as to produce a 
regular and continuous voltaic current or tension. Thus one end of a 
coil of wire or ribbon of zinc, or of such other metal or metallic alloy, is 
so secured to tiie shell of the boiler or vessel above the water line as to 
insure its being in electrical contact therewith, the other end being 
passed through a small stuffing-box, which is secured to the shell of the 
boiler or vessel, and into the latter, so that it shall project below the 
water line. 
$383. D, AULD, Glasgow, ‘‘ Furnace doors.”—Dated 28th December, 1870. 

This consists in coupling the crank on the axis of the sand bar of tho 
furnace to a rod passing through a guide on the door at its lower ex- 
tremity, the lower extremity being formed with a loop or bearing, which, 
as the furnace door is opened, slides up an inclined plane, and therefore 
becomes lifted to the extent necessary for turning the crank through « 
sufficient arc to invert the position of the sand bar in order that the 
sand therein may be thrown into the hopper at the upper side. 

3387. J. Wotsteynotae and E. Hout, Radcliffe Bridge, “Steam pumping 
engine.” — Dated 29th December, 1870. ‘ 

The inventors prefer to make the valve box of a cylindrical form 
internally, and to bore the valve box to receive the valve orgvalves, which 
are made of a cylindrical form, and are fitted to slide to and fro to some 
extent within the valve box in a steam-tight manner. The valve box is 
fitted at each end with a cover, and the covers are formed so as to limit the 
extent of movement of the valve, the steam confined between the valve 
and each cover acting as a cushion to prevent the valve from striking the 
cover. The valve box is in communication through steam ports with 
each end of the steam cylinder, and is provided with suitable exit ports 
through which the exhaust steam flows when leaving the valve box. A 
port or passage is made or formed at a distance from each end of the 
steam cylinder, the distance being such that on the piston approaching 
either end of the cylinder it will pass beyond the port or the side of the 
piston on which the steam is acting, will partly uncover the port, and a 
portion of the propelling steam wil! flow through the port and through 
& pipe or passage, and will enter the valve box at auch a point in the 
box that the steam shall act upon the piston valve or one of the piston 
valves, and shall move the valve or valves into a position suitable to 
cause the direction of mution of the main piston to be reversed.—Not 
proceeded with. 

3390. S. L. Wieoann, Philadelphia, U.S., “ Steam generators.” —Dated 29th 
Decewber, 1870. 

This consists in forming the upper vessels of steam boilers, the heating 
surfaces of which ure composed of tubes suspended in a furnace in com- 
partments so arranged as to produce an active circulation of the water 
therein contained, and tu facilitate the separation of the steam from the 
water by means of deflectors, and of such small area of cross section as 
entirely to obviate all possibility of destructive explosion, and at the 
same time afford more uniform distribution of the draft on all parts of 
the grate, making the upper vessels in the small or portable sizes in 
folds or coils, and in the larger sizes in separate sections united by an 
improved connecting or coupling device, und in an improved cap or 
lower termination of the suspended tubes, which tubes are so disposed 
or arranged as to be effectively presented to the action of the flames and 
gases rising in the furnace. Also in a furnace formed of separate sec- 
tions specially adapted to the use of this boiler when applied to marine 
and inland navigation uses and in locomotives. 

12. G. A. Fernev, Stockport, “ Steam Loilers.”— Dated 3rd January, 1871. 

This invention consists in an arrangement of flues applicable to steam 
boilers on the Butterley principle. 

15. J. G. Cameron, Hull, “ Furnaces.”—Dated 4th January, 1871. 

This invention consists, First, in constructing the fire grates of fur- 
naces of a series of chains, endless or otherwise, stretched clusely side by 
side over two barrels, to which a continuous or reciprocating motion is 
imparted either by ordinary gear or by means of a lever having two 
pawls in gear with two ratchet wheels working in opposite directions. 
Grate bars may be attached to the endless chains, and these may 
also be arranged so as to form an upper and lower fire-grate. 
ee in arranging a cinder grating or screen below the fire-grate, 
to which a jigging motion may be imparted by a lever and treadle or 
otherwise, and from which the cinders are drawn forward by a rake to 
be fed back into the self-feeding or other hopper by hand or by a pater- 
noster mechanism. Thirdly, in arranging in front of the furnace a 
trough with water supply, into which the ashes from the asbpit are raked. 
Fourthly, in employing toothed crushing rollers for breaking up the coal 
before feeding into the furnace, or a coarse grating may be used in the 
po ed for preventing large lumps of coal from passing into the furnace. 
Fifthly, in the use of tale sliding doors. 

25. A. V. Newrox, Ciancery-lane, London, “ Transmitting motive power.” 
—A communication. — Dated 5th January, 1871. 

The object of this invention is to convert reciprocatery into rotary 
motion in a manner that will insure less loss and a more even transmis- 
sion of the power than is obtained by the use of the crank or other well- 
known contrivances. To this end an endless chain or band, running 
upon chain wheels or pulleys, is interposed between the reciprocating 
prime mover, of whatever kind, and the machinery intended to be driven, 
und receives motion therefrom, which it transmits to the shaft of one of 
the chain wheels or pulleys, which shaft will become the driving shaft. 
29. W. B. Mack, Philadclphia, U.S., * Steam boilers.”—Dated 6th January, 

1871. 

A boiler made with the improvements comprises an upper horizontal 
cylindrical shell and a series of lower tubes. The tubes have the water 
inside of them, and are di so as to present the form of an arch in 
cross section, the space within and beneath the series of tubes being 
occupied by the furnace and flue leading therefrom, and which, with the 
tubes, are enclosed by brickwork. The tubes are fixed into two 
arch-sha castings, and are put in communication by branch pipes 
with the upper cylindrical shell. The action of the fire causes the water 
to eireul ig ly in two str , first traversing the lowest tubes, 
and returning backward and forwards the other ones in succession 
to the highest, whence the streams re-enter upper shell. 

34. J. Gavxnonse, and J. Haupcer, Todmorden, York, “ Furnaces for 
consuming smoke.”—Dated 6th January, 1871. 
This invention consists in the application of a pipe, of any suitable size 
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snd form, made of fire-clay, placed in affilonding along the flame bed 
or the flue behind the bridge, one end being opened to the atmosphere in 
any convenient place, and the other open at or near the bridge. 
5. J. F. ALLEN, New York, U.S., ‘ Generating steam.”—Dated 12th January, 
1871. 


The invention consists in arranging a number of tubes horizontally side 
by side, and yy the bottom of the same a number of pipes in- 
clined backwards. ose pipes situated above or near the fire are made 
shorter than those furtheraway from the direct action of the heat and flame. 
And, further, the inveution ists in ting the horizontal tubes 
with the steam drum, as well as the lower ends of one of the last rows of 
——— each other by means of nipples having right and left-handed 
thr } 

164, A. K. River, New York, U.S., “ Air and gas engines."—Dated 21st 
January, 1871. 

This invention embraces important improvements in that class of air 
engines in which two pistons are employed in one cylinder, which per- 
forms the double office of air pump and power cylinder. The First part 
of this invention relates to pa com this class of aspirating engine with 
an internal furnace, in which the air is heated by passing through or 
over the fire. The Second part relates to inducing the li ti 
of the inner or shifting piston by simple mechanism. The Third part re- 
lates to making the engine reversible. The Fourth part relates to more 
perfectly regulating the speed of the engine under varying conditions of 
load without waste of fuel, by a peculiar valve and passages peculiarly 
arranged tobe controlled thereby, the valve being adapted to be operated 
by a governor. The Fifth part of the invention relates to novel means for 
producing a proper motion of the changing piston. The Sixth part relates 
tothe construction of the furnace and the adjacent parts, where the air 
is heated by a fire maintained outside of the cylinder. The Seventh part 
relates to devices for increasing the power by the aid of a cut off valve, 
peculiarly arranged and operated to directly and immediately control the 
«dmission of the heated air in the cylinder. The Eighth part relates to 
means for generating ammonia in or about the furnace of an engine, and 
rendering available the great expansive power of the ammonia at tem- 
peratures to drivethe engine. The shifting piston has a connecting rod 
constructed with an offset carrying the attachment of the upper link of a 
crosshead. Two offsets may be placed on opposite sides of the connecting 
rod, with ‘er without a connecting slot for reversing the engine. A 
valve and ted air 7 ges are constructed and arranged so as to 
perform the double function of controlling the fire and of throttling the 
air. He uses acut off valve and seat protected from the action of the 
heated gas. 

352. 8. B. ALLEN, Massachusetts, U.S., “ Eagine governor.” —A communica- 
tion.—Dated 10th February, 1871. 

This inventiun consists in the combination of main and auxiliary 
eblique winged propellers, a ribbed cylinder and two supporting shafts 
with a close case to hold a liquid ; also in the governor case as fmade or 
provided with a hollow dume to aid in keeping the case filled with the 
liquid and to receive the liquid during its expansion in the hollow cuse. 
Also in an engine governor as composed of the following instrumentali- 
ties arranged and combined with a valve and its case, such instrumenta- 
lities consisting not only of a closed case (filled or to be filled with a 
liquid), one main oblique winged or screw propeller. and one auxiliary 
oblique winged or screw propeller and their two separate shafts, and « 
hollow cylinder provided with ribs on its internal surface, and being open 
at its ends and supported by the wings of the auxiliary propeller, the 
said propeller and cylinder being arranged within the case or the liquid 
therein. but of a toothed pinion or gear, a toothed sector, and an arm and 
adjustable weight. 

528. G. Hasevtine, Southampton-buildings, London, “ Steam traps.”—A 
communication.—Dated 27th February, 187). 

The said invention consists in the application to the spindle of the valve 
of the steam trap of a yielding or elastic plug or packing (of any form) 
which will withstand the action of ordinary steam, and which is so 
placed as to be capable of being easily renewed. The said invention also 
consists in a steam trap provided with a frame of wood or other material 
less expansible than the escape pipe or tube which it supports. 

643. R. Brovon and C. Mace, Sunderland, ‘ Steam boilers.”—Dated 10th 
March, 1871. 

The claims to this complete specification are, First, the constructing 
steam boilers of two or more sections set sufficiently far apart to form 
spaces between them for fire-grates, end each complete in itself and fitted 
with internal fire-tubes through which the products of combustion are 
conducted to and fro substantially as herein described. Secondly, the 
general combination or arrangement of steam boilers substantially as 
herein described and shown on sheet 1 of the drawings accompanying it. 
Thirdly, the general combination or arrang t of steam boilers sub- 
stantially as herein described and shown on sheet 
accompanying it. 

838. W. R. Lake, Southampton-buildings, London, ‘‘ Direct-acting steam 
pumping engines.” —Dated 29th March, 1871. 

The First part of this invention consists in combining with one or more 
benches of retorts a direct-acting steam pump, taking the place of the 
ordinary gas exhauster in such a manner that no separate motive power 
is required to impart motion to the exhauster. The pumping cylinder 
connects with the gas discharge pipe by means of two pipes. These 
pipes are separated from each other by a stop-cock ; each > quevides 
with its own stop-cock in sucha manner that by adjusting the cocks the 
pump can be thrown in or out of connection with the gas pipe. By the 
action of the exhauster the gas issuing from the retorts is mixed with 
carburetted air, and thereby its illuminating power ia materially in- 
ec . The speed of the pumping engine is automatically seguiated 
by the pressure of the gas acting on an elastic diaph » which ti 
with the throttle valve of the engine. The Second part of this invention 
relates to an improvement in the gear of steam moved valves ; the valve 
moving pistons and the auxiliary slide valves are enclosed in one and 
the sume piece of casting. The rock shaft, which imparts motion to the 
auxiliary slide valve, has its bearing in a tube fitted in a hole bored 
through the top of the valve chest. When this valve gear is used for 4 
direct acting e e rock shaft derives its motion from a slide con- 
nected to the piston. On the opposite end of the rock shaft is mounted 
a knuckle, which engages with theauxiliary valve. The Third part of this 
invention relates to an improvement in the arrangement between the 
auxiliary cylinders and the main steam cylinder of valves which close 
down upon their seats by their inherent gravity, assisted by the p 
of steam, and which are raised by the main steam piston. The Fourth 
part of this invention ists in the arrang t of a suppl tary 
steam passage extending from the valve seat to the end of the cylinder 
between the ordinary steam port and the cylinder head, and controlled 
by the slide valve the piston will cover the ordinary steam port before 
it reaches the end of its stroke, and the steam admitted to the cylind 
through the supplementary steam passage, causing the piston to return 
until the ordinary steam port is uncovered. The supplementary steam 
passages are provided with stop valves, by means of which the quantity 
of steam — through them can be regulated. The supply of steam 
to the steam cylinder is regulated by a channel situated in the valve 
seat, and provided with a stop valve. The Fifth part of this invention 
consists in a governor constructed so that the steam piston of the engine 
will close the throttle valve whenever the stroke of said piston increases 
beyond the desired limit. The Sixth part of this invention relates to 
mechanism by which the supply of steam to the steam cylinder is either 
partially or wholly cut off by the action of a piston on a tappet extending 
into the cylinder, whenever the ed of the piston ex a certain 
limit. This object is effected bya lever which secured to the spindle 
of the throttle valve, and controlled by tappets extending through 
either one or both cylinder heads. The (Be of this invention 
relates to a direct-acting engine in which the valve of the auxiliary or 
main steam cylinder is actuated by means of a rod secured to the piston 
of the pumping cylinder and extending alongside the steam cylinder, or 
vic? versa, in such a manner that the steam cylinder and the pumping 
cylinder can be placed as close together as may be desired. ‘Also to the 
arrangement of steam chamabers in the heads of the steam cylinder, said 
Leads being provided with seats for valves which are situated in the steam 
chambers, and from which extend arms in such a manner that when the 
piston approaches the end of its stroke one of these valves is open and 
the steam admitted to the cylinder. The Eighth part of this invention 
relates to improvements in the valves and valve chest of the pum 
cylinder. hese improvements consist, first, in the arrangement 
so sockets in the partitions of the valve chamber, the sock 
being intended to receive the valve seats; secondly, in the arrangement 
in a valve chest having the valves placed one above the other, of a spindle 
or socket in its upper side for the upper valve to play up and down 
pr ; the —_ spindle or socket ot each valve is entirely ge eed 
of that of the other valve; thirdly, in the arrangement in a 
having the valves placed one above the other of a spindle passing clear 
through two of the valves and secured in the top and bottom of the 
valve chest, the said spindle forming the guide on which the valves 
move up and down ; fourthly, the arrangement of taper valve seats 
vided with a lug extending therefrom in a radial direction. The Ninth 
part of this invention relates to an improvement in the piston pac 
of asteam or pump cylinder, and , first, in the arrangement 
taper discs or wolees provided wit 
pa epan tented ph ED stops 

in arrangement o' or e 
faces of the screw wedges. The Tenth part of 
a lubricating it to the valve chests of steam cylinders, w! 
consists in a reservoir provided with a closely fitting cover, and with an 
opening leading to the interior of the valve chest. The ig may 
be provided with a atop valve, so that the flow of oil into the valve chest 
can be regulated. With the oil reservoir is combined a mud-box. The 
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Eleventh part of this invention consists, first, in the arrangement of a 
hand lever connected to a piston-rod of a direct-acting steam engine in 
such a manner that the engine can be operated by hand; secondly, in 
the arrangement of a condenser connected to the discharge pipe of the 
pumping or blowing cylinder, and also to the exhaust pipe of the steam 
cylinder of a direct-ucting engine. The Twelfth part of this invention 
consists in the arrangement of a double-acting cataract on the piston- 
rod of the auxiliary cylinder of an engine with steam-moved valves in 
such a manner t e slamming of the auxiliary piston can be 
effectually effected. Tbe Thirteenth part of this invention relates to a 
Snes Gees blowing engine placed in a vertical position, 
and in which the weight of the pistons and piston-rod is counteracted 
either by applying a check to the lower discharge valves of the blow- 
ing cylinder, or by a loaded exhaust on the lower part of the steam 
cylinder. The Fourteenth part of this invention consists in the arrange- 
ment of taper plugs inthe heads of the blowing or pumping cylinder 
in such a manner that when the pressure exceeds the desired limit 
said plugs are blown out. The Fifteenth part of this invention relates 
to a direct-acting steam engine, in which the steam is changed by the 
action of auxiliary pistons, to which an osciliating motion is impa 

and which are provided with ports, so that the direction in which the 
steam acts is changed and the main valve receives the required motion. 
1255. 8..B. ALLEN, Massachusetts, U.S., ** Steam engine governors.” —A con- 

munication.—Datet 9th May, 1871. 

The nature of the said invention consists in an improved steam engine 
governor as composed of a paddle wheel or rotary series of paddles, two 
separate shafts, and a rotary cl case, and a series of ribs or wings 
projected from the inner periphery of such case, all being arranged as tu 
operate substantially in manner as — in the specification, and re- 
presented in the drawings accompanying the same. The nature of the 
said invention further consists in the combination of a scroll or fusee and 
a weight suspended from the periphery thereof with the steam engine 
governor as described, and the valve case, valve, wr valves thereof, and 
the operative mechanism of the latter, all being substantially as described 
and represented in the specification and drawings accompsnying the same. 
The nature of the said invention further consists in au arm and shaft +s 
arranged and combined with the ce valve stem of the said case and 
its inlet, all being described as in the specification and shown in tue 
drawings thereof. 

1300. R. Ocitvie, Chittlehampton, Devon, “ Stufing-boxes.” — Dated 13th 
May, 1871. 

This mvention consists in making a short tube of sufficiently flexible 
material surrounding the piston-rods of steam engines, the piston-rods or 
plungers of pumps for raising or forcing liquids, and the piston-rods or 
plungers of air or gas engines and pumps, The upper part of the short 
tube is curved outwards and downwards and ends in a flange which is 
bolted firmly to the cover or top of the cylinder or pump by means of a 
gland. This gland is so formed that its interior fits accurately the out- 
side of the pat of the short tube, which is curved outwards and down- 
wards. In this way tight joints are made for the piston-rods or plungers 
to pass through. 

1323. W. R. Lake, Southampton-buildings, London, ‘ Preventing incrusta- 
tion in stean boilers.”—A conmunication.—Dated 16th May, 1871. 

The inventor suspends a pipe froin the top of the boiler and connects 
it at one end toa blow-off valve. He constructs the pipe, by preference, 
in «a hexagonal form, and it is perforated with a number of small hules. 
The scum enters these holes and is blown off through the valve. 


1327. W. R. Lake, Southampton-buildings, London, * Steam engines.”—A 
communication.— Dated 16th May, 1871. 

The cylinder is of a rectangul v4 tal form, its base being part of 
acircle. In the centre is pivoted the piston, which is provided with 
suitable packing on its bottom and sides. Un the top of the cylinder is 
bolted the steam chest, and in this is arranged a bearing plate or 
auxiliary valve plate, provided with openings serving for a guide for the 
back of the main valves. The cylinder is provided with steam and 
exhaust ports over which the main valves slide. Other valves serve the 
purpose of cut-offs. On the upper side of these valves is arranged a pin, 
upon which is placed a vibrating lever, to the end of which is uttached a 
rod, and fastened to this is the starting lever. The piston journal has a 
crank, on the pin of which a connecting rod is fitted, connecting direct to 
a crank on the main shaft. 

1563. W. E. Stmonps, Hartford, U.S, ,“‘ Governor for controlling the ‘speed 
of steam engines.”—A communication.- Dated 13th June, 1871. 

This invention consists, briefly, of two pulleys upon the same shaft, one 
of which is the frustrum of a cone of the same diameter in the centre of 
its length as the other of ‘said pulleys which is of regular construction ; 
both are driven by belts from the same‘drum. The pulley of regular form 
drives the shaft upon which the two pulleys are hung by means of a pin 
driven through from its surface into a slot made lengthwise in the shaft, 
leaving the shaft free to move back and forth lengthwise. This pulley 
also drives acommon bull-governor, and the governor controls the stloutee 
movements of the belt which drives the conical pulley, so that when the 
balls rise the belt moves to the small end of the pulley, and vice versa 
when the balls fall. The conical pulley has a female screw through its 
eentre fitting on a male screw on the shaft on which the pulleys are hung, 
aud when the conical pulley runs faster than its fellow it will move the 
shaft lengthwise in such direction as to make it (by means of proper 
connections) shut off the supply of power till the speed is reduced to the 
proper rate. The opposite action takes place when the conical pulley runs 
slower than its fellow. The effect is to let on or shut off the supply of 
motive power, till the desired rate of speed is attained, and then leave the 
inlet valve or gate at that point till some farther change is necessary. 


Class 2.- TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

3386. W. Rogertson, Manchester, ‘‘ Street railways.”— Dated 25th December, 


1870. 

The inventor inserts in the side paths of streets a series of pillars in 
line somewhat corresponding to the line of lamp-posts, so that a wrought 
iron tem | or needle eye may be attached to the top of each pillar, no part 
of which by projecting interferes with the street traffic. To suitable 
fixings from the inner side of the top of these needle eyes the inventor 
fastens a series of brackets which receive and two rows of girders 
slightly inclined. On the two parallel rows of girders two sets of wheels 
run, two pairs of wheels being connected by a bogie or frame so that they 
run together, each pair of wheels being capable of turning upon a pivot 
joint by which, in the case of turning a curve, they adjust themselves 
thereto. For this purpose the inventor places an arm at right angles 
from the wheel supports, which arm is guided by a pulley at the ends 
thereof, which fills the space between the girders, and so follows their 
outline when moved along, and adjusts the bearings of the running wheels 
thereto. He makes the bodies of the coaches as near circles as pussible. 
$388. J. Perry, Melbourne, ‘‘ Viaducts.”—Dated 29th December, 1870. 

This consists in the combination of a raised footway or pedestrian 
viaduct and a pneumatic conduit or reservoir. 

3395. G. P. Rensnaw, Pack Valley, “ Hydraulic railway brakes.”—Dated 
30th December, 1870. 

This consists, First, in the application of the natural pressure, resulting 
from the superposition of a head of water, to actuate the brakes of rail- 
way rolling stock, by means of water admitted to cylind or chambers, 
with flexible dugiuegms to bellows or other equivalent apparatus. 
8 dly, in subsequently raising the water so applied by means of fans 
on the revolving axles of the carriages, whereby such water, after Saving 
actuated the brake, can be either returned to the reservoir or transfe 
to the tender or feed tank of the boiler. Thirdly, in working the valves 
which operate the brakes by means of cords or other flexible connections, 
in such a manner as to be under the control of either guard and engine 
driver, and generally of both, and so aa, in the event of breakage of the 
connecting coupling of the train, to cause the brakes to act instan- 
taneously and automatically. 


1, J. B. Fert, Ulverstone, “ Locomotive engines yor narrow gauge railways.’ 

—Dated 2nd January, 1871 
The first, second, and third parts of the invention relate to improve- 
ments in and + gan to the invention described under the fourth, fifth, 
and'sixth partsof the specification of the petitioner's patent, No. 766, 1868, 
and the fourth part of the invention relates to imp t ted 
with the invention described under the fifth of the specification of 
of the invention 

















timber structure ; 
; (9) timber 
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of the engine carriage and the other end carried by a pair of wheels ; (9) 
the boiler carried upon two engine frames one at either end ; (10) 
an engine with horizontal or vertical gri| wheels for ascending — 
inclines; (11) wheels of engines, tenders, and carriages made with outside 
or with double flanges. The Third part of the invention relates to 
carriages for working on we eke rte il 's, and ists of:—(1) A 

with the floor immediately above the level of the rails, the wheels 
pl outside the body of the carriage at either end, the seats 
ways and facing one another ; (2) a carriage with cross com; 
outside wheels; (3) a with cross compartments and inside 





wheels ; (4) brakes for the wheels ; (5) brakes for acting on the 
guide rails. The Fourth of the invention relates to centre rail 
engines, and consists of:—(1) An arrangement for driving the vertical and 


horizontal wheels by two cylinders placed vertically one above the other; 

(2) for driving both sets of wheels by three cylinders, two of which are 

on a horizontal line across the engine, and the third cylinder is placed 

above or below them on the vertical axis of the engine; (3) a method of 

a and disconnecting the vertical and horizontal driving wheels 

of four cylinder centre rail engines, 

9. T. BLancuett, Upper George-street, London, “Station indicating apparatus 
Sor railway and tramway carriages, de ”— Dated 31d January, 1871. 

This i ti ists in adapting to the interior or exterior of car- 
riages and vebicles or vessels, whether for land or water transport, index 
or dial plates or contrivances worked by the guard or attendant, whereby 
the name of the station or locality at which a carriage or vehicle or vessel 
is about to, or has arrived, or is sopping at, may be seen by the passen- 
gers, so that those who wish to there alight may notfail to do so for want 
ef information, 

11. J. H. Jounson, Lincola’s-inn-flelds, “ Lamps and burners for railway 
carriages, dc., and brackets and holders for the same.” —A communication. 
—Duted 38rd January, 1871. 

The essential features of this invention are as follows : — (1) A spring 
locking device in combination with the removable portion of an Argand 
burner supported upon a tube surruunding the wick raising tube fcr the 
purpose of preventing the rotation and vertical displacement, or either, 
of the said portion of the burner: (2) a lamp bracket provided with cer- 
tain lugs, and a spring for holding the lamp in its place; (3) the combina- 
tion with the oil reservoir of an Argand burner and its holder of air pas- 
sages between the two; (4) the application and use of the exterior tube 
fixed to a screw-cap, which cloze3 the opening in the top of the lamp ; (5) 
certain peculiar constructions and arrangements of Argand burners; (6) 
the forming of a raised rim or edge on the top of the fountain or oil reser- 
voir of a student lamp ; (7) connecting the drip cup with the base of an 
Argand lamp; (8) the combination with either the inner or the outer 
wick tube, or both, of an argand burner of an annular cup arranged upon 
the said tube or tubes, so as to catch the oil drippings, and return the 
same to the wick through one or more openings formed in the wick tube: 
(9) the forraation of a notched wick raising sleeve, with inclined, rounded, 
or bevelled sides or edges between the notches ; (10) a peculiar construc- 
tion of chimney for Argand burners, and its combination with external 
holding springs. » 
14. J. H. and J. Kenyon and E. Extwistve, Blackburn, “ Railway signals” 

—Dated 4th January, 1871. 

The novelty of this invention is a simple and effective method of 
signalling on railways to prevent collision of trains, so as to make it next 
to impossible fur oue train to run into another without being before 
warned that there is a train a-head and in the way. It will be specially 
valuable on steep incli or any dang places. Another great 
feature is its simplicity and easy application. 

24. C. AnpeRson, Herbert-street, Brudford, “ Transporting or conveying 
canal or other bouts.” —Dated 5th Junvary 1871. 

This consists in the employment of a cradle or shell of suitable size and 
form, capable of holding water in sufficient quantity for a boat to float 
in, instead of the usual locks and lock gates now employed. 

27. J. Marsu, Tooting, “ Signalling on railways.”"—Duted 6th January, 
1s71. 








This consists in securing to lines of railway a continuous wire rope, 
rods, or other gear connected with levers or catches ulso secured to the 
railway, which can be caused (by a guard or attendant acting upon the 
wire rope, rods, or other gear by a suitable lever) to catch or act upon a 
lever or other arrangement for ringing a bell, striking a gong, or other- 
wise giving warning to any approaching train, so that when any stoppage 
of a train on a railway occurs, warning can at once be given to such 
approaching train, even when it is at a considerable distance from the 
stopping train, in order that the danger of collision may be avoided. 

31. E. Hopson and R. Hitt, Bolton, “ Railway signals and brakes.” —Dated 
6th January, 1871. 

The object of this invention is to enable the station-master or other 
¢fficial at the station o1 other part of a railway to communicate signals to 
the driver of a passing train, so as to call the uttention of the said driver 
when, owing to fogs or other causes, the usual signals cannot be seen: 
alsv to open the safety or other valves and to apply the brakes. These 
objects are effected by an incline on the ground acting on levers on the 
engine. 

38. R. J. Lirrce, Crawley, Sussex, “ Egfecting communication.”—Dated 7th 
January, 1871. 

A cord carried along the train is attached to a strong spring on the 
engine and to another in the guard’s van. The springs are kept stretched 
or set, and when the cord is released by the guard, engine driver, or « 
nassenger, or by part of the train becoming detached, the springs re- 

und and act upon triggers connected with the hammers of bells or 
gongs on the engine and in the guard’s van. 

40. J. Bromertey, Manchester, “‘ Sawing, slotting, and boring railway 
sleepers.” - Dated 7th January, 1871. 

This invention relates to a sawing, slotting, and boring machine for 
preparing railway sleepers to receive such rails as are made with a broad 
base, and fastened to the said sleepers by means of bolts, spikes, or tre- 
nails, without the intervention of chairs, and consists of a combine! 
machine for first sawing or squaring the sleepers; secondly, cutting the 
slots or grooves across the face for receiving the base of the rail; and, 
thirdly, boring the holes for the bolts, spikes, or trenails used for fixins 
the same. 

107. W. Arcuer, Lea Marston, Minworth, ‘‘ Two-wheel carriages.” —Datid 
1A January, 1871. 

According to this invention the body of the ca resembles that of 
an ordinary brougham , the door being at k and the front 
being semicircular and of glass. The driver’s seat is at back, and is 
attached to the door, the said seat turning aside with the door when the 
door ia opened, thus giving free ingress and egress to and from the 
carriage. The body is a ped upon three quarter elliptical springs, 
one end of each spring being attached outside and the ether end inside 
the body ; additional width in the carriage is thus sec A conicil 
roller near the top of the door carries an awning connected with the door, 
which awning is unrolled and rolled up by the action of the door. When 
the door is open a covering is made for anyone entering or leaving the 
ca The entrance may be at the front of the carriage. In this case 
two doors are used, opening on either side. These doors are curved tu 
the circular figure of the , and are provided with glass slidins 
frames under the control of the driver. The shafts are connected to edy > 
plates extending from the page | of the carriage by pins or bolts, and are 
connected at k by cross or elbow springs. S 
140. E. Kerrey, Vine Works, Rochdale, Lancaster, “‘ Fog and danger sig- 

nals.” —Dated 19th January, 1871, 

A length of the rail is d and a broader and deeper rail 
substituted therefor; to this rail is ted a framing which ives an 
upright shaft, having on the bottom thereof a pulley on which a chain 
acts und gives a reciprocating motion to the shaft equal to one half « 
revolution. This motion is communicated by a signal lever and pulleys, 
and can be worked by a — man from any statiom. On the top of the 
upright shaft is placed a plate in which is drilled one hole for the recep- 
ton of an explosive ball; the top of the rail is hollowed out so that the 
top of the plate and the top of the rail are level with each other, and the 
plate is of such thickness that the ball when B pn Be the rail projects 
above tke plate fiv hths to three-quarters of an inch. The ball is made 
with an external she! an internal ical core of wood or hollow 
metal, on which core there are a series pegs to receive a series of per- 
cussion caps, the rem: space between the shell and core being filled 
up with gunpowder, the w being exploded by the passing of a railway 
engine wheel over the top of the ball. The motion of the shaft is 

orm three offices: first, to charge the plate with an ex- 


adapted to perf 

plosive ball; secondly, to place the underneath the engine wheels; 

thirdly, to carry the debris of the ex ball past the line of rail so far 
; fourthly, last 








, to 
t it be ; f ion is also used when the 
y= r= A theexplosion of the ball becomes unnecessary; in 
this‘ense it te simply moved clear of the rail entire for future use. A 
is horizontal in the same ig and moved 
Te one, we eT hatlet therein, 00 thet when the bellow 0 
is a 80 wi e hellow is 
a ~ be it is immediately over the hole in hereinbefore 





by fire; (10) switches for narrow 
tipping frames railwa; 
narrow railways ; 
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aced in the required position previous to and during the transit of the 

passing from the main to the branch line, or the branch to the 

ain , and this is effected by a movable “ point ” which is 

hrust aside either by throwing over the signal levers or by the flange of 

ie wheel passing between the ‘‘ point guard” and the rail, 
which at the same time locks the points in the position required. 

=. & ss Houghton-place, Bradford, “‘ Steering ships.” —Dated 8th 

‘arch, 4 

This invention consists in steering and manceuvring ships, either by 
means of screws caused to revolve in recesses formed in the sides of the 
ships, which recesses may be connected by a culvert or water-way, or by 
screws revolving outside the ship; or by screws which, when at rest, are 
contained in recesses, but are made capable of protrusion and revolution 
when required. 

1017. W. R. Lake, Southampton-buildings, London.—‘“* Axles and azle 
boxes." —A communication.—Dated 17th April, 1871. 

This invention relates to the combination and arrangement of a double 
box, nut and washer with the axle in such a manner as to secure an 
automatic supply of the lubricating substance to all the bee surfaces 
for a greater length of time, without attention or the renewal of the said 
lu substance, than has hitherto been possible, and also to attain 

ity against the collection of grit and dirt between the 
surfaces, and the sticking fast of the boxes to the axle. In combination 
and which has 








“4 gs 
He divide the sleeve or bushing longitudinally and holds it in 
position when in operation by means of lugs and recesses. He forms end 
recesses in the sleeves and spaces between the lugs to effect a more com- 
plete lubrication. 
1523. W. R. Lake, Southampton-buildings, London, “‘ Railway sleeping 
carriages.” —A communication.—Dated 8th June, 1871. 
The berths are hinged to the carriage and supported by jointed 
penders or other analogous devices, the whole being so adapted to the 
carriage that, when turned up, it forms one side of a closed triangular 
recess, In combination with the berth there is a partition and a movable 
head-board. The back and seat cushions are hinged together and 
disconnected from the seat-frame, so that the back cushion may be 
placed on the seat-frame, and the seat cushion extended to meet the seat 
cushion of the opposite seat. 
1524. W. RB. Lake, Sowthampton-buildings, London, *' Railway hotel and 
dining carriages.”—A communication.— Dated 8th June, 1871. 

In the hotel carriage a state room is located on une side with passages 
on the opposite side of the carriage and also longitudinally through the 
room, so that the reom may be isolated or thrown open as part of the 
carriage as may be desired. The said carriage also has a kitchen provided 








with a cooking apparatus. In the dining carriage a provision chamber is | 


located at or near the centre of the carriage in combination with the 


kitchen. Closets or cupboards are arranged in the panels between each | 


pair of windows. In combination with the kitchen is «a water tank, 

range, and provision chamber, the latter being located below the floor of 

the carriage, and there are tables, cupboards, lavatories, and water closets. 

1701. J. Sapperp, Manchester, * Construction of ra:dlway cheirs.”—-Dated 
3h Jane. 1871. 

The novelty of the invention consists in constructing ‘railway chairs” 
in two parts, or duplicate ha'ves, connected together underneath the 
longitudinal centre of the rail by means of wedged-shape keys or bolts 
and nuts, or by allowing the inner jaw to slide ina dovetailed groove 
formed in the foot or base of the outer jaw ; the two jaws when in their 
position against the rail may be forcibly retained in contact therewith by 
means of a wedged-shape key. 





Ulase 3._FABRICS. _ 
Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 
3389. 8. C. Lister, Bradford, ‘* Looms.” —Dated 29th December, 1870. 

This relates to a previous patent of the same invention, dated the 17th 
December, 1870, No. 3305, which consisted in moving the shuttle through 
the shed from one peg to another by means of a pusher. The present in- 
vention consists in having a circular wheel or frame in which a number 
of pegs are fixed, and upon which the shuttles are placed, containing 
bobbins ; it may be of various kinds and colours of wefts. The frame 
which carries the shuttles is connected with a Jacquard or other me- 


the roving or yarn ay Sitien at some point before the yarn enteis the 

of the Soe, So eneiie i gam Wag Setwee the 

held and delivery rollers to ve a uniform 

said invention consists in the neck of the flyer by 

or equivalent device below the neck r or point of 

and such extended neck with a 

orifice, to allow the yarn to be conducted partially around the 
outside of such tube before being conducted into the side delivery tube. 

398. P. R. Honor, John-street, Adelphi, “ Textile fabrics.”—Dated 16th 

February, 1871. 

The invention consists in treating of certain textile fabrics with solu- 
tions of certain gums to render their surf deliq t or water- 
proof. 

712. G. Lowry, Salford, “‘ Hackling machines.”—Dated 17th March, 1871. 

This invention relates to improvements in the construction of strippers 
for doffing the hackles, by applying a frame or plate of iron or other 
material, which frame surrounds the hackles and is hinged thereto, so 
that when the hackles ure passing round the rollers the stripper moves 
outwards and throws off the tow. The stripper is controlled by means 
of endless bands, adjustable to allow the strippers to throw off the tow 
from the hackle pins. Also in the ap tion of a current of air sup- 
mee a fan, or other means of blo’ , or doffing the tow from the 

ckles. 





1134. J, Emmorr, Farsley, Leeds, “‘ Preparing wool for combing.” —Dated 
28th April, 1871. 

This invention relates to a method or means of balling a series of 
slivers of wool as they come from the gilling machine. Heretofore each 
sliver from the gill has been balled separately and the series afterwards 
combined in one ball by a distinct process. ese improvements consist 
in the application of a series of ides, conductors, or carriers, placed 
between the gill machine and the bobbin of the balling machine, 
whereby the series of slivers are conducted to and wound upon the said 
bobbin simultaneously. 


Class 4.—AGRICULTURB. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 
3384. H. Simpson, Melk:shem, ‘ Cheese presaca.”—Dated 28th December, 1870. 
The press is constructed with upper and lower levers, the upper lever 
being placed at the top of and above the head of the press, aud containing 
the nut in which the screw for lowering the press follower and guide 
works, the lower lever being placed underneath the stand. At each end 
of the press is placed a tubular iron pillar, and, in the case of double and 
triple presses, a tubnlariron pillar is also placed in the centre of the 
press, such pillars supporting the head of the press. Through each of the 
pillars at the ends of the press a rod of iron or other suitable metal is 
placed, which rods connect the upper and lower levers. Instead of the 
rods passing through the pillars placed at each end of the press respec- 
tively, they may both be brought through the pillar placed in the centre 
thereof, or two pillars may be so placed in the centre, and one rod passed 
through each respectively, and thus connecting the upper and lower 
levers in the same manner as if the tubular pillars and rods were placed 
at the sides of the press. At one end of each of the lower levers is fixed 
a vertical red formed of iron or other suitable material, which passes 
through the bottom or stand of the press either at each side of the centre 
pillar or at each end of the stand, and carries a plate of iron or other suit- 
able material, on which the weights for producing the presswie are 
placed. 
3400. D. Yarpwey, Stourbridge, Spades.” —Dated 30th December, 1870. 
The inventor dispenses with welding the blade to the langet, socket, or 


| straps, and connects by forging, screwing, riveting, welding, or otherwise, 


chanism, that turns or shifts the shuttle carrier, and brings into position ! 


any of the shuttles, so that the pusher can push it through the shed as 

often as required, and then from time to time change to any other. 

3401. J. Waxsn, Over Darwen, “ Preparing cotton,”—Dated 31st December, 
1870. 


The object of the invention is to equalise the thickness of the sliver 


produ by such machines, by causing any increased thickness of the 
sliver passing through the drawing rullers to decrease the feed of the 
rollers. The inventor proposes 

back or feeding rollers (that is, both the fluted and the top rollers) slightly 
conical or tapered, the fluted rollers being tapered in one direction, and 
the top rollers in the opposite direction, instead of their both being 
cylindrical as heretofore ; and to cause the lifting of the top rollers by 
any increase of the thickness in the sliver to act upon a guide, which 
moves the sliver towards the smaller diameter of the fluted roller, where 


the surface velocity is less, and hence the feed is decreased. On the other | 
hand, the lowering of the roller caused by any thinness in the sliver = | 


move the guide in the reverse direction, so as to increase the ‘‘ feed,” an 

hence, the feed being aut tically d d as the sliver becomes 

thick, and i d as it b thin, an almost perfectly regular and 

uniform sliver is the result. 

3404. R. Spencer, New York, U.S., “ Felted fabrics.” —Dated 31st December, 
70. 


1870. 

This relates to the manufacture of felted fabrics of graduated thickness, 
that is, thicker at some than at others, and consists in the employ- 
ment of rollers which are hollowed out at their central or other part where 
the increased thickness of fabric is required, so as to admit of an addi- 
tional quantity of fibre being worked up at that part. The additional 
thickness may be made up of the same material as that which is used 
for making the other parts of the fabric, or a coarser or commoner 
material may be employed, such as hair, cocoanut fibre, coarse wool, or 
other suitable substance, which will be covered up and enclosed between 
the finer material which forms the surfaces of the fabric. If the felt is 
required for saddle cloths it will only be necessary to thicken the fabric 
at the central and gradually diminish it in thickness towards the 
edges; but if the felt is to be used for cushions, the seats or backs of 
chairs, the of and for some other purposes, it may be 
necessary to reduce the thickness transversely of the fabricat intervals, soas 
to produce — of — — or — _—- 5 = —_ 

joined one length. This long length of fa may 
= =a pieces of suitable size to form the intended article; and, if 
required, it may be previously stretched into the desired shape.— Not pro- 
ceeded with. 
4. J. Borreriiy, Leeds, and R. W. MorRewL, Bradford, “ Crape cloth.”— 
Dated 2nd January, 1871. 

The inventors employ “dupe” healds and use a cotton or silk warp and 
worsted weft wade from Botany wool. Instead of steaming the piece on 
the roller they dry the cleth immediately after it has been crabbed. 

30. W. L. Mitrcne.t, Kirkcaldy, N.B., “Looms for weaving.”—Dated 6th 
January, 1871. i ce 

The feature of novelty which stitutes this is the special 
arrangement and construction of apparatus by means of which two beats 
uf the lay can be produced by one revolution of the driving shaft, or an 
entire beat and a short beat as desired ; the actuating of the lay m 
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to effect this equalisation by making the | 


a convex or male screw to the upper edge «f the blade, plate, or fork of 
the implement. To the langet, socket, or straps of the handle of the im- 
lement the inventor affixes, by riveting or otherwise, a socket, in the 
ower end of which is a concave or female screw of a size and form proper 
to engage with the convex or male screw on the blade plate or fork of the 
implement. In order to connect the handle with the implements the 
screw is engaged with the screwed socket, and after the screw has been 
driven home, a cross pin, or cotter, or a cross screw may be passed 
through the socket into the screw, whereby the rotation of the —~ 
and its separation from the blade or fork is prevented.—Not proceeved 
with 
7. W. R. Lake, Southampton-bvildings, Lonlon, “ Harvesting machines.” 
—A communication. —Dated 2nd January, 1871. 

The inventor hinges the axle frame of a harvesting machine, on which 
two driving wheels are hung, to bearings or bosses through which the 
shaft carrying the pinions passes, and in which it turns, so that the 
pinion and shafts may rise and fall in the arc of a circle of which the 

int of the pole or tongue is the centre and the pinions remain in gear 
with the drive wheels. He connects the main frame of a harvesting 
machine to the axle frame thereof by two connections remote from each 
other, for the purpose of keeping the gear wheels on or off the said frames 
in proper working position. In combination with two frames, hinged to- 
gether and controlled in the extent of their motion by an adjustable stop 
arranged between the said frames, he uses a han? lever for raising and 
lowering, or for rolling the finger bar in the line of its advancing motion 
to raise or lower the points of the guards. In combination with the axle 
and the main frames and a tongue hinged to each other he uses devices 
by which either or all of said hinged joints may be made rigid or flexible. 
In combination with a two-wheeled harvesting machine which has two 
frames bi to each other, he uses a lever seat connected to both frames, 
so that the driver may raise and lower the cutting apparatus. In combi- 
nation with a pitman he uses a connection which will drive the cutters 
when they are in working position, and cease to drive them when the 
finger bar is folded up. He also uses in combination with a slide a guide- 
way for receiving and controlling the said slide. He combines with the 
inner shoe of a harvesting bine an independently hung castor wheel, 
which will, when the machine is advancing, run directly in front of the 
raid inner shoe to crowd down the or stubble, and make a smooth 
track for the said shoe, and prevent the raising of the cutting apparatus 
by obstructions, and will serve all the _— and duties of a castor 
wheel when the machine is being turned. 

85. G. Hase.tixe, Southumpton-buildings, London, “‘ Implements for tilling 
land.” —A communication —Dated 12th January, 1871. 

This invention relates to an agricultural implement which can be used 
as a cultivator, a gang plough, a subsoil plough, a potato digyer, a grub 
hook, and a stone digger. A strong iron beam is provided with a curved 
prong and with handles; by means of the said prong a firm hold can be 
taken of a stump, and by hitching horses to the beam the — can be 

led ; by connecting to said prong a ploughshare of suitable shape the 
mplement is converted into a plough. With the beam are combined two 
adjustable side prongs provided with detachable shares, in such a manner 
that if the implement is to be used as a stump puller or as a stone digger 
the side prongs give an additional hold ; by attaching to the side 
prongs a cultivator is obtained ; by shif the side prongs the cultivator 
can converted into a gang-plough. hen the centre prong is used 
with one side share the implement acts as a potato digger. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
36. F. Norton, Beeston, Nottingham, ane. J, 8. Davies, Manchester, ‘‘ Heat- 
ing water,”—Dated 7th January, 1871. 

This invention relates in the First place to steam generators having 
horizontal water tubes. Each tube is formed of a conical shape at one 
end, and the said conical end fits in a correspondingly shaped orifice in a 
water chamber. The other end is connected with the other water 

hamber by an elbow piece into contact with the inside of an 











looms; the on of the upper shell and lay; the hanism for 

relieving the pawls from the teeth of the ratchet wheels of the uptake 

motion; also the mechanism for driving the lay and shuttle, and the 

covering of the cloth retaining beam with india-rubber. 

42. H. Paterson, Paisley, Renfrew, N.B., “ Afixing labels to bobbins,”— 
Dated 7th January, 1871. . , 

The feature of novelty which constitutes this invention is the general 
arrangement of apparatus for cutting and affixing labels to bobbins at 
one operation, and in contradistinction to hand labour as hitherto em- 
ployed. 

293. W..R. Lake, Southampton-buildings, London, “ Cutting cloth, dc.” 
—A communication.—Dated 2nd February, 1871. 
invention relates to a machine fur cutting cloth in the manufac- 

ture of garments or shoes. The said machine is constructed with a reci- 
procating knife and_an automatic feed mechanism secured to a rotating 
platform. The material is jually fed under the knife; by turning the 
platform with the knife feed mechanism any desired pattern can be 
cut. The feed moceaiay, giaae, erence, of a wheel feed, the 
wheel furnished with annular grooves, into — projects ° 
a 





cutting edge and , The material is 
revented from crowding the knife-rod by "7 
ife on descending enters a socket with a double cutting edge and pro- 
vided with a clearer. When a number of pieces are being cut at the same 
time they are placed one on the ~ of the other to form a pile, which is 
fastened by eurved needles secu to guide-plates, while its edges are 
secured by spring clamps. 
262. W. R. Lake, Southampton-buildings, London, “Improved flyer for 
spinning machinery.” —A communication.—Dated 14th February, 1871. 
This invention relates to an improvement in the devices for holding 


ey 





orifice formed through the said chamber, or by means of a pipe passing 
through the said orifice, which pipe is connected by a double elbow piece 
with a pipe entering the outside of the said chamber. There is an as- 
ding and ad ding current in each chamber, o there is an ascend- 
ing current only in one chamber, the d ling current being returned 
to the bottom of the said chamber through a pipe or through pipes. In 
other cases the ascending currents are conveyed to each row of tubes by a 
single connecting pipe which is coupled to all the said tubes, or a separate 
ting pipe ys the water to each tube, Another portion of the 
invention relates to water heaters. The water to be heated is exposed to 
the action of the steam whilst falling from perforated buckets which 
continually raise the water and allow it te fall again in the form of a 
shower. 
37. J. Vocan, Lewisham, Kent, ‘‘ Preventing explosions."—Dated 7th 
January, 1871. 

A hollow plug containing a lead or soft metal plate is screwed into the 
boiler, and this lead plate will yield to any excessive pressure and allow 
the water to escape. 
39. J. Lewrnwaite, Woburn-place, “ Dating and marking.”—Dated 7th 
inane, 1871. 

™ ry 











an apparatus constructed with two swing frames, 
which are centred upun pins in a box, and of a plate centred upon the 
lower of the two frames. Oneframe carries the type, and the other the 
ink supply roller, which receives an intermittent rotary motion by a 
ratchet and pawl in one directioa, while the front plate carries the inking 
roller for inking the type at each push in of it. e front plate is pro- 
vided with the mouthpiece for the insertion of the tick and at each 
push in the roller runs across the face of the type to ink t , and then 
rises to bring the pad with the ticket on it up tothe type, with sufficient 
force to partake oi the imprint. 








, permits the convenient adju- 


70. W. R. Lake, Southampton-buildings, London, “ Machines for mould- 
ing and pressing bricks."—A communveation.—Dated llth January, 


1871. 

A mould wheel and feeding screw are arranged u the same shaft 
and the mixing arms of the -mill are on the nade S as the mould 
wheel. The tub-bottom is arran around the shaft that bears the 
mould wheel and feeding acrew. ere is also a follower cam-track 
around the driving shaft. The tub-bottom has one side which is provided 
with a feeding aperture arranged to fit closely over the moulded wheel, 
and the other side is raised above the mould wheel to allow of the expul- 
sion and removal of the bricks. There is a set screw in the lower bearing 
of the driving shaft for adjusting the mould wheel to the tub-buttom. 
There are lateral flauches on the tub-bottom secured upon tbe frame by 
set screws for adjusting the position of the tub-bottom. The frame is 
com: of two uprights connected by brace bars all cast in one piece; 
one half or of the tub is securely fixed so as to fulfil the additional 
function of a support to other portions of the machine, and the other part 
therof is hin to the fixed part so as to swing open. The cam-track 
has adjustable sections. Tbe moulds are constructed to form the bricks 
vertically edgewise in the mould wheel. The brick moulds are arranged 
in combination with a traverse belt and carrier belt for automatically re- 
moving the bricks from the mould wheel. An adjustable draught arm is 
used in combination with a sweep applied to the driving shaft. 

202. S. Witkes, Cockspur-atrect, Westminster, “ Spindles and their knobs or 
handles.” —Dated 26th January, 1871. 

These improvements refer to a spring arrangement applied to the 
spindle, whereby the knob or handle is secured thereto without screws 
or other means of connection heretofore adopted. The spindles are 
adjustable to the varying thicknesses of doors, drawers, and locks, owing 
to the spring arrangement being capable of being shifted in position. 

475. G. Hasevtine, Sovthampton-buildings, London, “Gas burners.”—A 
communication.—Dated 23rd February, 1871. 

This invention consists in a peculiar arrangement of two concentric 
rings of gas jets, and presents several novel characteristics of coustruction 
whereby the inventor obtains a uniform and perfect diffusion of the y+ 
He ulso secures a perfect control over the gas issuing from the inner con- 
centric ring of jets. Duplicate concentric rings of jets are combined with 
gas chambers, and the latter are connected with bifurcated sections of « 
pipe, and respectively — with gas through suitable passages. Ile 
uses a regulating key with the inner ring of jets in connectiou with « 
passage, which, above the key, is divided into branch passages, aii 
thereby regulate the flow of gas to the inner ring. 

1271. A. M. CLarK, Chancery-lane, London, ‘Coffer dams.”—A communic:- 
tion.—Dated 11th May, 1871. 

The inventor censtructs a coffer dam so that it can be easily moved, 
sunk in place, and removed, the walls being so constructed that after one 
section of what is to be a continuous wall is built within it the dam ean 
be moved forward in the line of the wall, and by devices be clamped fast 
to the part completed, and another section be then built and joined on 
The invention also includes improvements in the construction of some of 
the parts of the shell, and in the structure as a whole. Also in the 
employment witbin the dam of loose piles to act as girders to the dam 
in raising and lowering it; and also apparatus for placing and moving 
the dams, 








Class 6.—FIRE-ARMS, 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War for Coast Defence, Gun Carriages, dc. 
32. E. T. Hvoenes, Chancery-lane, London, “ Fire-arms.”——A commu: i- 
cation. —Dated tik Januery, 1871. 

This invention relates to an improvement in the arm known as the 
* Winchester Repeating Fire-arm,” that 1s tu say, an arm provided with 
4 magazine tu supply the charges te a mechanism which translate< the 
charges from the magazine to the barrel for discharge, and consists iu 
the peculiar mechanisin for thus transferring the charge. 


Class 7.—l‘URNITURE AND CLOTHING 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

3293. L. C. Lumiey, Montague-ploce, ‘* Brushes.”"—Datel 30th Decemler, 

1870. 

The inventor uses a movable or adjustable perforated plate, slab, frame, 
or piece in adcitiun to the ordinary or fixed back, stock, or frame to which 
the bristles, bairs, or tufts forming the brushing or sweeping agents are 
fitted or att.ched. Such movable plate is usually parallel with, and on 
the inner side of, tbe ordinary back, stock or frame, and it is caused tu 
approach towards and recede from the same, preferably by employing « 
screw nut or equivalent contrivance. The bairs or bristles forming th 
sweeping or brushing agents or appliances pass through the perforations 
in the movable piece, and are fitted or attached as us:al to the stock, 
back, or frame of the brush, which (when a handle is required) is pro- 
vided with or furms part of a handle in the usual manner.— Not proceeded 
with, 

3394. G. Glover, Manning-street, ‘* Invalid bedsteads.”—Dated 30th Deceim- 
ber, 1870. 

The size of the bedstead under ordinary circumstances is about 6ft. long, 
3ft. wide, and 3ft. deep. There is an inner frame which is worked on an 
axle about the centre by means of aroller and windlass, and cog wheel 
and rope, so that, by fixing « beard under the knees of the patient pre- 
vious to being raised, which is supported at the further side of the bed by 
a stationary bolt and a loose one on the board at the other end, which 1s 
shot into the frame on the other side, the whole of the inner frame 
carrying bed and patient is brought up perpendicular, and the patient 
consequently into a sitting position, aud a hole being made in the board, 
and a pan simply hung uncer, forms a substitution for the bed pan, and all 
lifting is dispensed with.—Not proceeded with. 

3407. I. W. Ayres, Ramsgate, “‘ Door fastenings.”—Dated 3lst December, 
1870. 

The inventor mounts the bult in guides in a box which is to be secured 
to the door by screws or otherwise, and by means of a spring he gives 
the bolt a tendency to move forward through an opening made in the side 
of the box, which oper ing is in line with the staple or socket intended 
to receive the bolt. To the inner face of the side of the box in which the 
opening for the protrusion of the bolt is formed he fits a sliding plate, 
and applies thereto a spring which shall give it a tendency to advance and 
cover the opening made for the bolt. This side of the box is slotted for 
the purpose of connecting with this plate an external projecting piece, 
which at once forms a guide for the plate, and is the means of trans- 
mitting to it a back pressure, by which the plate is slidden back clear of 
the bolt hole. Connected with the bolt is a handle or hand lever, by 
turning which the bolt may be thrust back for the purpose of opening 
the door. When this is done the sliding plate, receiving an impulse 
from its spring, will advance and close the opening for the bolt, and thus 
retain the bolt in its backward position. The sliding plate, while thus 
advancing, will cause ite external projecting piece to strike against the 
door joint, and thus the door will be thrust partially open.—Not proceeded 
with, 

3405. R. A. Green, Strand, “ Earrings.” —Dated 31st December, 1870. 

This relates to corrugating, beading, undulating, nucling, notching, 
twisting, or producing raised figures, letters, or surfaces on the wire 
from which the earrings are made. This invention consists in stamping, 
cutting, nipping, filing, or twisting, to produce surfaces having protu- 
berances and depressions. For instance, the inventor makes a punch to 
produce on the wire of the earrings small raised beads, and on each of 
these beads there may be a device or letter, accordingly as may be 
desired. He applies this punch to the wire so as to produce the beads 
with devices or letters, ent having thus treated the wire he secures the 
same to the pendant of the earring by soldering or other suitable means. 
Not proceeded with. 

6. A. V. Newnon, Chancery-lane, London, “ Sewing machines.””— A com- 
munication. — Dated 2ad January, 1871. 

This invention relates to an adjustable needle-bar box or needle-bar 
guide, by which the needle, whether coarse or fine, can be readily ad- 
justed in a positive manner and made to operate in any ee pioxi- 
mity to the shuttle race, shuttle, hook, or other device used for securing 
the loop of the needle thread. Provision also is made, by this invention, 
for hanging the lifting lever, which raises or lowers the device used to 
hold the material down on the table, so that said lever, in different ad- 
justments of the needle-bar box or needle-bar guide, is relieved of shuke 
and made to occupy a fixed relation to said box or guide, with which the 
presser or pressure device is connected. 


8 W. A. Roapkniont, Wrexham, Denbigh, “‘ Manufactureof hats.”— Dated 
3rd Janvery, 1871. 

This invention applics to the menufacture of felt hats, either of the 
furm known as “ deerstalkers ” or of other shapes, and is intended = 
cipally to render the brim stronger and to prevent wet or grease from 
soaking through at the band, at the same time that it improves the ap- 

rance of the hat. The invention consists principally in making such 
ats with a felt body, either hard or soft and in combining therewith a 
stiff brim, such as is used in making ordinary silk hats, the said brim 
being covered with silk plush or satin. 
13. A. Hetwic, New-street, Dorset-square, London, “ Feed-mechanism for 
button-hole sewing machines.” — buted 3rd January sil. 

The said invention consists, First, in the peculiar construction of a 
clamp or holder, whereby the waterial in whieh the button holes are 
f lis held upon the sewing machines, 1 arf ony construction 

welt of the ch mp, allows the cloth to be 
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readily secured, and affords the means for stretching the same during 
the stitching. Secondly, in forming the edge of the clamp to act in 
combination with a fixed guide pin to guide the clamp in stitching a 
button hole. Thirdly, in the combination of the said clamp or holder 
with a rack and pinion, by the rotation of which pinion the rack is 
moved first straight in one direction, then turned around and moved in 
the opposite direction. Fourthly, in peculiar devices for ane 
automatically in the feed motion variations of speed in relation to the 


stitching mechanism. The inventor fixes on the lower end of the pinion | 


shaft a ratchet wheel, the latter is rotated by a pawl operated by a cam. 

This cam has two actuating parts, one higher than the other. The in- 

ventor attaches another cam to the ratchet wheel, which acts on a stop 

that allows more or less motion to the pawl, and thereby varics the ex- 

tent of the rotation of the ratchet wheel. 

21. G. HaseLtine, Southampton-buildings, London, ‘‘ Sewing machines” 
A communicution.— Dated 5th January, 1871. 


heat. Sixth and lastly, these improvements consist in applying by a 
spline and groove connection to the heel-receiving arm of the furcated 
standard or jack of the machine an adjustable love or pattern plate, 
about which the burnishing tool travels, and by means of which the 
edge of the heel is preserved intact from ‘the crushing or spreading 
action of the burnishing tool, which but for it or an equivalent would 
result in great injury to the said heel. 
814. J. K. Pruyn, New York, U.S., ‘‘ Button-holeing and overseaming.”— 
Dated 25th March, 1871. 

This invention relates to improved sewing machine attachments for 
producing a button-hole stitch. ‘The first attachment is secured horizon- 
tally upon the bed of the sewing machine, the looping devices being 


Yarn 


, operated by the shuttle —— by the improved means of tuis invention. 
t the F soca 


| In the second att 


ted to the frame over 
ted by the needle bar or other 





the bed of the hi and is op 





| moving part above; the mechanism, which consists essentially of two 


This invention relates to certain improvementsin tuck'marking or creas- | 


ing attachments for sewing machines, and consists, First, in such a con- 
struction as will render the marker adjustable vertically with relation to 
the bed plate of the sewing machine, and also in combining with the 
marker a plaiting finger or inside gauge to follow the fold of the tuck. 


Secondly, in combining an adjustable finger or gauge, having a vertical | 


creasing edge with an elastic cushion attached to an arm, which in turn 
is readity adjustable to the needle bar of a sewing machine, such elastic 
cushion, by the movement of the needle bar, punching a crease in the 
cloth as it travels over the sharp edge of the creaser. Thirdly, in an im- 
improved friction clamp in combination with the inside gauge or finger, 
and its supporting arm for enabling the gauge to be readily adjustable 
thereon. 

26. T. Hiaguam, Manchester, ‘‘ Harmoniums.”—Dated 5th January, 1871. 

This invention consists in the use of a series of slides fur obtaining 
gradations of tone from *‘ piano” to “forte.” 

56. M. G. Coxe, Bexley Heath, Kent, ** Watches and timekeepers.”—Dated 
10th January, 1871. 

This invention has for its object the prevention of the fracture of the 
ruby pin, and the breaking or bending of the balance or staff pivots of 
watches or other timekeepers in which a balance and lever escapement is 
employed. In carrying out this inventiou the ordinary banking pins are 
dispensed with and a stud is affixed by preference in the pillar plate, in 
position to support and carry a tempered spring so formed that the oppo- 


operating parts, a looper and a vibrating finger, arranged to move inter- 

mittently at fixed intervals, being intended to be attached to and used 

with any ordinary sewing machine. 

1006. G. C. Perkins, Hartford, U.S., ‘Spring mattresses.”—Dated 15th 
April, 1871. 

This invention relates to fabrics made of spiral wire springs woven 
together to form a strong and elastic material for stretching upon frames 
for mattresses and cushions and other like articles. Also to «frame for 
stretching and holding the fabric. Also to an appliance for producing 
regular and even coils in the springs. The frame of the mattress is com- 

osed of side pieces, to the ends of which are affixed metal castings. 
These give a firm support to end bars which rest on the top part of the 
metal castings. The wire fabric of which the web is composed isstretched 
between the end burs and is firmly secured to them by an additional 
piece. In making the fabrics the coils are successively introduced by 
their ends from the coiling apparatus run through the fabric a given 
length and then cut off. The differeut kinds of fabric are formed by the 


| different manners of introducing the wire and the number of coils that 


site ends may take the place of the banking pins. The spring is suffi- | 


ciently strong to act as a sound banking, but at the same time sufficiently 

elastic to allow the ruby pix to pass the horn of the lever when extra 

motion is given to the balance, ‘Ihe stud may be placed at either end of 

the lever and the spring may encircle the “roller” and act against the 

horn of the lever. The spring may be formed in two parts. 

108. M. E. Bays, Redditch, Worcestershire, ‘‘ Needle cases or wrappers.” — 
Dated 14th January, 1871. 

According to this invention the case or wrapper consists of a flat tube, 
from one side of which portions are cut away at its middle and at its 
ends. The length of the tube is double that of the needles to be 
enclosed init. When the tube is folded at its middle it constitutes a 


double wrapper, in each of the sides or flaps of which the required , 
number of needles may be introduced, the cut away parts exhibiting | 


both the heads and points of the needles. 
126. G. Hasettine, Sovthampton-buildings, London, ‘ Table-spoons.”— 
A communication. —Dated 18th Janvary, 1871. 

This invention relates to a table-spoon the bowl of which is turned off 
sidewise at an angle of 90 deg., or nearly so, with the said handle, 
the handle being bent edgewise, su as to retain the bowl in the same 
plane with the handle. 

235. G. Hase.tine, Southampton-buildings, London, “ Pillows and bolsters.’ 
—A communication. —Dated 28th Junuary, 1871. 

This invention consists in combining with a padded cover oval spiral 
springs, to form a yielding shell, aud « system of internal springs within 
the shell to form a yielding support therefor; also in connecting the 
outer skeleton and inner supporting springs together by means of 
longitudinal stays; also in constructing and arranging the inner 
springs so that one will constitute a longitudinal brace to the other, and 
thus form a horizontal counter brace to each coil. 

276. IL. Garpner, R. Lowe, and J. and J. Woon, Manchester, “ Spring 
mattresses.” —Dated lst February, UST 1. 

This invention consists in connecting parallel series of springs together 
by means of metallic links or cords, thus forming a spring network 
useful for the purposes described. 

332. M. Besson, Southampton-luildings, London, * Castors for furniture.” 
—A communication.—Dated 8th February, 1871. 

This invention relates to improvements in anti-friction bearings for 
mechanisms having revolutions around vertical axes, and it consists in so 
constructing the bearing surfaces that spherical rullers may be interposed 
between them in such a mavner that they can traverse therein without 
slip. This invention is especially applicable to spindle and shaft steps, 
cranes, millstone spindles, turbine wheel steps, railroad turntables, 
baggage trundles, safes, chain and ballast boxes, portable platform 
weighing scales, billiard tables, pianos, furniture castors of all kinds, 
and in every situation where great weight is to be supported and rotated 
on upright axes. 

727. W. R. Lake, Southampton-buildings, London, “ Sewing machines.”—A 
communication —Dated 17th March, 1871. 

The object of this invention is the prevention of the backward motion 
of the needle, which often accompanies the starting of a sewing machine. 
The inventor uses a pulley so constructed and arranged that the motion 
of the crank and crank shaft or driving wheel will only be communicated 
to the needle when they'are moving in the desired direction. The pulley 
is constructed with an outer rim, within which is a driver having one or 
more rubber pawls, which move upon inclined planes and operate upon 
the inside of the rim. The driver is attached to the shaft by a set 
screw, while the outer rim or band wheel is free upon the shaft. In 
adapting this invention to machines not employing a crank and crank 
shaft the inventor uses a ring or disc having a longitudinally projecting 
rim, which moves freely upon the cam shaft and is connected with the 
driving or halance wheel by a belt. He provides the rim with inclined 
surfaces, upon which rest and move elastic rollers, and attaches the ring to 
the cam shaft by a set screw, the elastic rollers being received within the 
projecting pin, or he uses a pulley loose upon the cam shaft and pro- 
vided with pawls, which operate upon a ratchet wheel. § 

762. V. K. Spear, Lynn, U.S., “Burnishing the heels of boots.”—Dated 
2ist March, 1870. 

This invention relates not only to the introduction bodily into heel 
burnishing machines of one or more devices for effecting purposes not 
keretofore accomplished in such mechanism, but to improvements in 
details already inexistence. In the invention herein to be explained the 
inventor has combined as an organised combination, first, devices for 
clamping and firmly supporting a boot and shoe and presenting the heel 
thereof to the burnishing tool. this element of the combination being 
termed a ‘‘jack,” and consisting of an upright vibrating rod guided by 
suitable ways stepped at bottom upon a proper pivot, and carrying upon 
one arm of its forked top un adjustable clamp or sliding arbor for con- 
fining the heel of a boot between itself and the opposite arm of such 
fork, the traverse movements of the arbor within its bearings being 
effected by a circular wedge in combination with a spring, the whole being 
designed to economise the time and reduce the labour inevitable in the 
use of machines heretofore in use. And, secondly, as a member of this 
combination the inventor adopts a travelling ‘‘edge guard” so called, 
which foliows the motion of the burnishing tool as it travels about the 
circumference of a heel, the purpose of this guard being to protect the 
extreme edge of the heel against the action of the burnishing tool, which 
heretofore in machines of like character has had the effect of turning 
over a lip or burr of such tread, the result of which is to injure the ap- 
pearance of the work and increase the labour upon the same. A third 
element which enters into this combination is the general arrangement 
and method of support of the burnisbing tool. and consists not only in 
pivoting the rear end of the carricr of such tool (to the base or frame 
which upholdsit) in such manner that this carrier may vibrate upon its 
pivot and acquire by this means great freedom of motion to accommodate 
itself to the variable curve or outline of the circumference of the heel, 
as well as with the swivelling the burnishing tool in its turn to the 
carrier in order that such tool may adapt itself with equal pressure to 
the entire width of the edge of the heel. The fourth element in the 
organisation of this machine consists in the mechanical devices whereby 
the inventor obtains such a variable or yielding motion of the burnishing 
tool in the are of a circle as not only to enable it to travel at one uninter- 
rupted and even movement entirely about the curved portion of the cir- 
cumference of the heel, but to adapt itself to any irregular or eccentric 
curve which the outline of the heel may describe, whereby he success- 
fully accomplishes much more beneficial results in a machine in which 
the heel is held fast and the tool travels about it than in any heretofore 
known to the art, and to this end the fourth portion of this invention 
consists in attaching to the extreme rear end of the spindle which 
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are taken up by each turn of the new coil. The wire passes in from an 

ordinary pair of forcing rolls through an aperture in a small tube and 

out through a screw groove in a piece of hardened steel. 

1051. J. Exutspon, Liverpool, Lancaster, “ Expanding and contracting 
canopies." —A communication.—Dated 21st April, 1871. 

Thisis an arrangement whereby canopies can be immediately expanded 
or contracted by operating a cord or band, said canopy-rvofs being 
stretched laterally Coween longitudinal fixed rods, to which they are 
attached by rings or other appliances, the ends of the canopies being 
fastened to transverse longitudinal travelling bars. 

1058. W. R. Lake, Southampton-buildings, London, “ Sewing machines.”— 
A communication.—Dated 21st April, 1871. 

This invention 1elates to sewing machines which are provided with a 
frame for holding the cloth, the same to be moved by proper mechanism 
in different directions while the needle is out of the cloth. The cloth is 
moved from side to side so as to form the proper stitch, and at the same 
time the mechanism advanced toward the head or upper end of the 
button hole, at which point the side movement is gradually changed into 
an end movement, and this again into a side movement after the cloth 
has passed around and commenced its return movement to finish the 
other side of the button-hole. The bed plate is recessed to receive the 
cam plate and toallow the cloth holder to work. The cam plate is a ring 
in which two grooves are formed, and the general outline of the inner 
groove is eccentric; by this groove the cloth holder is moved. The outer 
groove is made with corrugated sides. The inner edge of the cam plate 
is smooth, and the outer edge is provided with ratchet teeth, which are 
engaged by a pawl, and the cam-plate is thus revolved. A toe or cam is 
secured to the operating arm on a double cam, which strikes a jointed 
arm to move it forward at each stroke. The end of the arm is formed 
into a pawl, and a projecting piece is bolted to this end to form another 
pawl. One pawl engages in the teeth of the cam plate and the other in a 
small ratchet wheel. ‘The ratchet wheel is formed with two deep teeth 
in succession followed by one shallow one ; when the paw! enters the deep 
teeth the corresponding pawl for the cam plate will move the cam for- 
ward. But when the pawl eng»ges the shaliow tooth the other pawl will 
be raised too high to move the cam-plate. ‘lwo grooves are made in the 
bed plate, and in one of them moves a slide operated by the outer cam 
groove ingthe plate. A disc is riveted to the side. A lever hasa pin 
connecting it with the disc, so tliat it receives motion from the slide. A 
pitman has a latch which fits notches in the said lever, and the lever is 
moved from one notch to the other. The pitman also connects the lever 
with the cloth holder; a second slide moves in aslot nearly at right 
angles with the first slide, and is connected with the inner cam groove, 
and a lever arm receives motion from the said slide. The said arm is 
connected with the cloth holder, and the necessary travel will thus be 
given tothe said cloth holder. Two oscillating arms are brought together 
at the edge of the opening for the button-hole and push the cord to the 
inside of the button-hole. A clamp corresponding with the enlarged part 
of the button-hole has a cam-shaped aperture to guide the arms, By 
arranging the small ratchet wheel the cam plate can be made to remain 
motionless at any one or several vibrations of the needle arm. A handle 
is provided for moving the cam plate independently of the needle arm. 
1073. W. R Lake, Southampton-buildings, London, “ Boots and shoes.”— 

A communication.—Dated 22nd April, 1871. 

The inventor uses a leatber sole with a projecting portion ‘‘ struck up,” 
having a crease or indentation, and to which the “upper” is secured. 
He also uses a leather toe tip or protector *‘struck up” in one and the 
same piece with the sole, and with a crease or indentation, and a leather 
heel shell “‘ struck up” in one and the sume piece with the sole. The 
invenior also uses a leather heel stiffener struck up in one and the same 
piece with the sule. 

1079. H. E. Townsenn, Massachusetts, U.S., “‘ Machinery for nailing shoes.” 
—A conmunication.—Dated 24th April, 1871. 

The machinery embodying the invention contains the essential elements 
of a nailing machine, they consisting of a guide nose, a nail driver, and 
its operative hanism; a hani for feeding in the wire from 
which each nail is to be severed, a mechanism for receiving the wire and 
transferring the pail portion thereof to the guide nose passage; and, 
finally, a mechanism for severing a nail from the wire. In addition to 
the said collection of essential elements, the machine has a mechanism 
for supporting the shoe and one for feeding it along with an intermittent 
inotion, in order that the nails may be driven into it at their proper 
distances asunder and in the required positions. The nature of the in- 
vention, or the improvements made in such a machine, may be thus 
defined, the same consisting: In the nail transferrer and the movable 
cutter, combined with and arranged in one sectoral geur lever, disposed 
in or arranged with the guide nose. Also in the combination of « sectoral 
gear lever and its operative grooved cam, with the nail transferrer andthe 
movable cutter combined with and arranged in one sectoral gear lever, 
disposed with the guide nose or combined withit. Also the combination 
of the arm of the sectoral lever with the fulcrum shaft thereof by means 
of a friction clamp, whereby the said arm is enabled to move on and not 
turn the fulcrum shaft, in case the nail driver should stop the transferrer 
in its rotary movement. Also certain mechanisms for estopping the 
pendulous supporter of the jack. Also a pawl gauge and its stop lever 
combined by a handle connecting the two and arranged on one shaft, and 
provided with adjustable stops. Also an adjustable fulcrum and a clamp 
screw thereof, combined with the slotted feeding lever and its operative 
eccentric. Also the machine constructed or provided with «a stationary 
head, a movable feeder, and a movable jack supporter. Also the sta- 
tionary head as provided with a circular curved gauge and bearing 
therefor, to enable the machine in nailing across a tap sole of a shoe 
provided with a heel projecting from the main sole. Also the arrange- 
ment of a chip-discharging passage in the nose piece, and in a peculiar 
manner with respect to the cutters, the purpose of such passage being to 
discharge out of the machine the small chips or pieces of metal produced 
by the cutters while severing a nail from the wire. Also the machine as 
composed of sundry instrumentalities or elements, as set forth. 

1201. WR. Lake, Southampton-buildings, London, ‘‘ Sewing machines.”— 
A communication.—Dated 3rd May, 1871. 

This invention has for its object the ee of a cheap and effective 
single-thread sewing machine. Two levers are hinged together having 
arms, one of which earries the cloth plate and the other serving as the 
needle carrier, Another lever operates and forms part of the looper. A 
curved rud is secured to the upper lever working through a slot in the 
lower lever and operates the looper. A needle of a curvature greater 
than the arc described by the end of the needle arm is held in the end of 
same in such a position that it performs the operation of feeding and 
sewing the cloth at the same time. The cloth plate is provided upon its 
underside with a block wedge-shaped upon the end nearest the needle, 
which forms a loop check to hold and properly distend the loop, for the 
purpose of insuring the descent of the needle through the same. A 
clamp is provided with a thumbscrew for the purpose of securing it to 
the side of a table to hold the machine. 

1288. F. Taytor, Westfield, Manchester, ‘‘ Paper collars and fronts.”—A 
ication.—Dated 13th May, 1871. 











carries the burnishing tool a pinion which meshes intu a seg t: 

rack, making part of an upright sectoral plate, this latter Bape being 
pivoted at its bottom to the inner standard or column of the machine 
und operated by acrank and pitman, the vibrations of the segmental 
rack imparting semi-revolutions to the burnishing tool about the heel 
with valuable results. The inventor has introduced, as a first component 
yas of this combination, a means of imparting continuous heat to the 
uurnishing tool in order to enhance the polish imparted by it to the 
heel, this — of the invention consisting in the employment of a gas 
pipe which is applied to the tool carrier’and terminates within the 
cavity of the tool, the pipe being conducted from a suitable quarter from 
whence the proper supply of gas is obtained to maintain the requisite 





The novelty of the First part of the invention consists in forming a 
neckband for paper collars free from the turn-down facings, so as to 
make a true fit to the neck, and then attaching the turn-down facings, 
which are made separately, to such band by adhesion or otherwise ; 
Secondly, the novelty consists in adapting to the upper curve or neck of 
paper fronts a strip or band of paper, which will form a neckband for the 

ront, by which the front is kept more perfectly in its place .upon the 
person, and a better fit is also produced. 
1322. W. Avery, Redditch, “‘ Cases or receptacles for needles, dc.” —Dated 
16th May, 1871. 
invention refers to certain improved methods of forming or 





arranging cases or receptacles for holding or containing the articles above 
enumerated, and more particularly needles. The object of such improve- 
ments being to provide ready and effectual means for opening or closing 
the cases, and ee for the extracting or exhibiting, and for the packing 
or fastening up of the articles. 


1427. J. Bowpen and R. Saaw, Marple, Chester, “‘ Felting or planking hat 
bodies, &c.”—Dated 27th May, 1871. 

This invention relates to apparatus or machinery for felting or planking 
the bodies of hats or coverings for the head, or for felting other articles 
made or formed in a similar manner. In such apparatus, according to 
the First part of the invention, the inventors employ revolving rollers, 
which are of an eccentric, elliptical, or oval shape in cross section. 
Three or more of the said rollers are combined in one apparatus, and the 
hat body or bodies, or article or articles to be felted, is or are introduced 
into the space between the said rollers, and the felting is effected by the 
combined action of the said rollers. The inventors prefer to form the 
said rollers of earthenware, but they may be made of wood or other 
suitable material, if preferred. This part of the invention, namely, the 
employment of earthenware for the said purpose, is also applicable to 
some other descriptions of planking machines. According to a Second 
part of the invention compound rollers, or revolving clusters of rollers, 
are employed in lieu of the said eccentric, elliptical, or oval rollers, or in 
combination therewith. Each compound roller is formed of a number of 
smaller rollers arranged in a circle around the axis of revolution of the 
said compound roller, and each of the said smaller rollers is caused to 
revolve on its outer axis, and at the same time move in a circular orbit 
around the axis of the said compound roller. A further portion of the 
invention consists in causing one or more of the said eccentric, elliptical, 
or oval rollers, or of the said compound rollers, or of other felting rollers, 
to be raised or withdrawn at intervals from the remaining roller or 
rollers of a set acting in concert by means of apparatus actuated by the 
said motive power as the said rollers. The last part of this invention 
relates to means for regulating the pressure of the rollers upon the hat 
body or bodies, or articles, during the process of felting, and consists in 
mounting the weight which determines the amount of the said pressure 
upon a lever, and in fitting the said lever with a screw working in a nut 
fixed to or formed in the said weight, so that the said weight may be 
shifted on the said lever by turning the said screw. 


1441. A. M. CLARK, Chancery-lane, London.—‘‘ Machinery for making 
eyelets.” A comirunication.—Dated 30th May, 1871 

This invention consists of improvements in machinery for making eye- 
lets from a strip of metal by the action of punches or formers and dies, in 
conjunction with a kuife or shearer for cutting off the bottom or closed 
end of the eyelet blank, after it has been pressed into a cup form, whereby 
a much more perfect eyelet is produced without having recourse to 
annealing, and which may be set without any danger of splitting. The 
invention also includes various combinations and peculiarities in con- 
struction of the parts for forming eyelets after the process or method 
herein referred to. 

1639. W. R. Lake, Southawpton-buildings, London, ‘‘ Treadle mechanism 
for sewing machines.” —A communication.—Dated 22nd June, 1871. 

This invention relates to a sewing machine treadle in which a recipro- 
cating motion is given to a balanced lever by the feet of the operator, the 
foot treadle, which has an alternate up-and-down motion, being pivoted 
at the heel. Bars are secured to the feet of the table near the floor, a 
central cross bar is secured to these bars and forms the fulcrum for the 
balanced lever. On the front bar are beari in which the heels of the 
foot treadle are suspended. To one end of "the lever a pitman is secured 
by means of a toggle joint; the pitman connects the said lever to the 
driving wheel. 


1649. F. Taytor, Westfield, Higher Broughton, “Construction of spring 
mattresses, seatings, dc.” —Dated 23rd June, 1871. 

The novelty of this invention consists in constructing an adjustable 
expanding or contracting framework for distending and regulating the 
tension of a yielding metallic surface employed as a mattress or seat that 
formed the subject of a patent granted to Henry Gardner and others on 
the lst of February, 1871, No. 276, the method adopted for regulating the 
adjustment of the framings according to the novelty of the present inven- 
tion being through the medium of screws forming the terminations of 
the side stretchers which pass through slots formed in the top and 
bottom stretchers, the amount of tension and position of the said top and 
bottom stretchers being regulated through the medium of nuts upon the 
said screws acting upon and against the same. 

1658. M. Benson, Southampton-buildings, London, ** Organs.” —A communi- 
cation.—Dated 24th June, 1871. 

This invention relates more particularly to improvements in portable or 
parlour organs, though a part of it is applicable to pipe organs of any size. 
A portion of the improvements relate to a device for preventing any but 
the full pressure of wind from the bellows to act on the instrument, by 
which all unmusical sounds are prevented at commencing and stopping 
the instrument in playing. The other portion of the invention relates to 
the arrangement of fparts for increasing the efficiency and tone of the 
instrument. 








Class 8,-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Muterials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, d&c. 


3385. A. H. Tuurcarand C. H. Capon, Norwich, ‘‘ Manufacture of paper.” 
—Dated 28th December, 1870. 

This consists in the employment of the cottony and fibrous parts of 
the Cineraria maritima, or sea rag wort, the Gnaphalium tomentosum, 
or cudweed, and other plants of the same families, either alone or in 
combination with the fibres of cotton or linen rags and other suitable 
vegetable fibres, such as straw and Esparto grass, for the manufacture by 
the ordinary processes of paper and pastebourd. 

3392. S. A. WatsH, New Fork, U.S., ‘Making paper pulp.”—Dated 29th 
December, 1870. 

After wood has been reduced to fine chips or shavings, or the straw 
cut, the chips, shavings, or cuttings are put in a close strong boiler 
fitted with a perforated false bottom inside, so that the stock under 
treatment can be drained off by means of a cock in the bottom of the 
boiler communicating with space under the false bottom. A discharge 
valve also is fitted toa passage through both bottoms communicating 
with the interior of the boiler, so that the stock of pulp when finished 
can be discharged under pressure into a suitable receiver or tank. The 
boiler is provided with a es screen or perforated aiaphragm fitted across 
the inside of the top of the boiler, allowing a steam space above the 
screen. After the boiler is charged steam is admitted from a separate 
generator. After steaming the stock for thirty minutes the drain cock 
is opened at the bottom and the condensed water drawn off. Hot water 
is now injected above the screen into the steam space, and percolates 
freely through the stock under treatment and washes out the interstitial 
matter. By alternating the treatment from steam to water every five or 
ten minutes for thirty minutes or more it will be found that at least 40 to 
50 per cent. of the interstitial matter of straw or dry wood will have been 
removed, and 50 to 60 per cent. of green wood will have been removed. 
The charge is now ready for the alkaline freatment. 

3396. E. D. Nacer, Hamburgh, “‘ Covering metals with nickel.”—Dated 30th 
December, 1870. 

This consists in an improved process for coating objects of iron, steel, 
and other oxidisable metals with anelectro de tof nickel or cobalt, 
or of both metals in bination, whereby a hard, smooth, and even 
polished covering is obtained. The inventor combines 400 parts by 
weight of pure sulphate of the protoxide of nickel by crystallising wit 
200 parts by weight of pure ammonia, to form a double salt, which he then 
dissolves in 6000 parts of distilled water, and adds thereto 1200 parts of 
ammoniacal solution of the specific gravity of 0°909. The electro depo- 
sition is effected by an ordinary galvanic current in using a platinum 
—- pole, the solution being heated to about 1000 degrees Fahrenheit. 

e strength of the galvanic current is regulated according to the 
number of objects to be coated. For yw ee cobalt 138 parts by 
weight of pure sulphate of cobalt are combined with 69 parts of pure 
ammonia, to form a double salt, which the inventor then dissolves in 1100 
parts of distilled water, and adds thereto 120 parts of ammoniacal solu- 
tion of the specific gravity of 0°909. The electro deposition is effected as 
with the nickel process. 
$399. C. Rawson, P. OvenDEN, J. WyLpe, W. McCrer, and H. Hitt, St. 

Swithin’s-lane, “‘ Deodorising sewage.”— Dated 30th December, 1870. 

The inventors mix in a suitable pit, tank, or vessel, alum or crude 
sulphate of aluminium, blood, albuminous, albuminoid, and gelatinoid 
substances, such as ether, gelatine, glue, size, chondrin, isinglass, fish 
skins, eggs, or other analogous matters, animal and vegetable charcoal, 
or any carbonised animal or vegetable substances, and clay with water. 
This mixture is to be employed for treating ordinary town sewage. 

2. R. CAMPBELL, Buscot Park, Gloucester, and C. J. APPLEBY, Emerson- 
street, Southwark, “ Treating beet, &c.”—A communication.— Dated 2nd 
January, 1871. 

The inventors first wash or cleanse the root or other matter in a bath or 
vessel, which has a revolving or oscillating motion imparted toor within 
it by any known mechanism, From this bath the roots are removed by 
hand or by mechanical means, and placed upon a lifting apparatus, belt, 
or travelling articulated table, to be conveyed to a measuring or weighing 
apparatus, so as to divide the mass into given quantities, or to a cutting 
or e, 80 as to be slices, pref rably a nf: 
dinal direction, as in that condition they have found im practice the 

matter is drawn from it in larger proportions 

wise. The slices are then placed to fall upon other belts, or travelling 
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tables, to tanks or vats, into which the material is allowed to fail. The 
vat has a false bottom in it for the material to rest upon, and then the re- 
quired weight is in the vat a quantity of diluted sears acid is poured 
or run into it to assist the fermentation. When the fermentation is com- 
plete the false bottom is raised by degrees or stages so that it can be 
removed by hand shovels or by mechanical means and laid upon another 
travelling belt or table, the liquor being retained in the vessel. The solid 
matter is carried by the belt to the distilling column or vessel, where 
it falls upon Ss or diaphragms which are placed therein by hand 
yers supe 


so as to form 
is full it is closed by a tly fitting cover, and the matter is distilled in 
the usual way until the saccharine matter or alcohol is withdrawn. The 
cover is then removed and the diaphragms are lifted by meaus of a crane 
and nippers for seizing hold of the bodies of the diaphragms, or by a ram 
(attached to a hydraulic or steam apparatus) which passes up through a 
stuffing-box in the bottom, when the diaphragms can be removed singly 
by a crane or other appliances. After a certain number of the diaphragms 
have been placed in the distilling column steam is admitted by an injec- 
tion pipe or by passing steam into a coil which is wholly or partially 
immersed in liquor at the bottom of the vat, the vapour rising therefrom 
the saccharine matter to be evolved without causing the pulp or 
residue to be harged with moist 
18. W. H. Ricwarpson, Jarrow, “ Treatment of ligneous and other fibrous 
materials.”—Dated 4th January, 1871. 

The essential feature of this invention consists in impregnating wood, 
ligneous, or other fibrous materials with a solution of caustic and 
then submitting the same to an elevated temperature in order tHat cer- 
tain constituents of the wood, ligneous, or ocher fibrous materials shall 
be acted upon and the materials be rendered more suitable for the = 
duction of pulp to be employed in the manufacture of paper or other- 
wise. 





20.H. W. Brann, Villa-road, Brixton-road, Surrey, ‘‘ Preservation of milk.” 
—Dated 5th January, 1871. 

The preservation of condensed milk and cream by the addition of con- 
centrated meat essence or extract of meat. The preparation of a food by 
the combination of meat extracts and preserved milk and cream, with or 
without flavouring materials or other foods, 

23. H. Larkin, Theydon Gernon, Essex, and W. Wuite, Thurlow-road, 
Hampstead, ‘‘ Manufacture of sodium and potassium, &c.”—Dated 5th 
January, 1871. 

This invention consists in constructing a retort so that a stream of air 
can be introduced into the retort at one end and escape at the other. 
Improvements in the condenser are also described; also the use of rotted 
peat as the reducing agent. 

69. G. Hase.tine, Southampton-buildings, London, ‘Casting iron and 
steel.” —A communication.—Dated 11th January, 1871. 

The said apparatus is designed for casting ingots and other articles, and 
has suitable moulds in combination with a solid flask and runners in the 
said flask leading from one mould to another. In combination with the 
flasks are used pockets for casting bottom cast ingots and other articles 
filled with refractory material, and pany arranged with reference to the 
moulds. Healso uses a mould lined with bricks or any suitable refractory 
material in removable blocks, aud a mould formed of an iron shell lined 
with bricks or removable blocks in combination with a cover capable of 
being pressed upon the bricks or blocks to bold them in their places 
sn combination with the flask for casting bottom cast ingots or other 
articles he uses a sprue mould (for receiving the iron or steel), lined with 
removable bricks or blocks of refractory material. 

141. W. R. Lake, Southampton buildings, London, “‘ Refning and ageing 
liquors.” —A communication.—Dated 19th January, 1871. 

The objects of this invention are, First, to complete the fermentation 
of the saccharine principle which remains unfermented in all distillations 
an over with the alcoholic product; Secondly, to crystallise the 
fusel oil, and thereby increase its specific gravity; Thirdly, to car- 
bonise the herbaceous and vegetable matter, and thereby increase 
its specific gravity; Fourthly, to absorb the absorbable acids 
by the carbonised herbaceous matter and precipitate them 
with it; Fifthly, to expel the acids that are more volatile than 
alcohol. Also, to perfect the chemical combination of alcoholic mixtures, 
expelling and precipitating such ingredients as cannot chemically com- 
bine. The inventor heats the distilled or spirituous liquors to the tem- 
perature of boiling water or thereabouts, and then allows them gradually 
to cool. He cools the distilled or spirituous liquors in a water bath after 
they have been heated to about the boiling point of water. He uses an 
apparatus consisting of a closed vessel to contain the liquors to be acted 
upon, surrounded by a water vessel which is open to the atmosphere. He 
uses an arrangement of diaphragms in air-tight vessels, in which the dis 
tilled liquors are to be heated. He expels the air from the distilled 
liquors which are about to be heated above their boiling pvint. 

398. G. Hase.tine, Southampton-buildings, London, ‘‘Curburetting atino- 
spheric air.”"—A communication.—Dated 21st February, 1871. 

The inventor preserves uniformity of temperature in the hydrocarbon 
ut the point required to produce the best result, under varying conditions 
of the temperature of the external air, by the following devices :—He 
uses a revolving feeding wheel in combination with a box recipient, in 
which is employed water or other suitable liquid packing. The carbu- 
retter is enclosed in a vessel and surrounded by water or sawdust, or 
other packing. A receiver is provided with two apertures and surrounded 
by an outer vessel, and the latter is connected with the box byapipe. He 
combines the receiver and its adjuncts with the devices for preserving 
uniformity of temperature by means of a pipe and clbow, and with an 
indicator provided with a gauge. The carburetter is divided into gas and 
hydrocarbon chambers, and the latter are enveloped by water containing 
spaces in an outer vessel, with a thermo-syphon, in which there is a 
globe section. The carburetter is provided with the adjuncts herein 

pecified in bination with a reservoir, and the hydrocarbon is auto- 

matically fed from the latter by pressure from the gas. A rod is arranged 
in combination with a fleat, to act on an index hand tu show the depth of 
the hydrocarbon in the carburetter. In combination with a recipient, a 
tank, and the carburetter, and with or without an enveloping vessel, he 
uses small pipes, in which the air is heated by a burner. These parts are 
used in combination with the rod and indicating appliances with this 
pg nye He carburets atmospheric air by forcing a continuous current 
of air through the carburetter, and the said current or currents are so 
regulated that the precise quantity of air needed at the time it is needed 
is carburetted. 

472. G. Hasetine, Southamptor-buildings, London, ‘ Carburetting atmo- 
spheric air.” —A communication.—Dated 22nd February, 1871. 

The inventor uses a water-jacket, or the equivaleat thereof, in combina- 
tion with the apparatus for the purpose of preserving uniformity of tem- 
perature in the hydrocarbon. The said apparatus has a revolving float 
composed of a perforated disc, a Souham tube-like annular rim, anda 
stem. The perforated disc, provided with a 'rim and graduated stem, is 
employed in combination with a casing, and the latter is provided with a 
glass. Volute or spiral scroll metallic curtains are used for diffusing the 
air in connection with duplicate curtains of fibrous material in channels 
in combination with the float. The,fibrous curtains are held underneath 
the top of the float and = from each other by means of metallic hold- 
fasts. The stem of the float is made to terminate at a point above the 
hydrocarbon to prevent the overflow of the same. Pipes provided with a 
stop cock are used in connection with the curburetter to draw off the con- 
densed water. 

720. C. Wica, Liverpool, ** Manufacture of alkali.”—Dated 17th March, 





ae 

The claim to this complete specification is the construction and use of 
the apparatus consisting of a converting furnace and pan, such furnace 
being heated by means of gas ignited in flues under the furnace bed, and 
then led over the bed and in contact with the materials thereon, sub- 
stantially as described. 

849. W. E. Gepar, Wellington-street, Strand, ‘‘ Moulding, draining, and 
drying of sugar.”—A communication.—Dated 30th March, 1871. 

This invention consists, First, in « process of moulding, draining, 
and drying sngar in large masses ; Secondly, in — for executing 
the said process ; Thirdly, in encasing sugar moulds by vessels wherein 
water can be heated for the purpose of keeping the moulded sugar at 
certain requisite temperatures; and, Fourthly, in dividing large masses 
of sugar by means of plates suspended in the moulds, 

890. A. Orr, New York, U.S., “ Separation of tin from iron in tin sheet 
clippings.” —Dated 4th April, 1871. 

The inventor uses muriatic or hydrochloric acid in combination with 
steam and mechanical friction, and subsequently employs alkaline solu- 
tions for the separation of the tin from the iron in tin sheet clippings or 
tin plate. He uses scrap iron in tin sheet clippings for the production of 
bar iron. He produves by his process tin crystals, metallic tin, and the 
various tin compounds from the tin sheet clippings. He also produces 
polishing powder of the hydrated oxides of iron from tin sheet clip- 
P 





956. B. J. B. Mitts, Southampton-buildings, “‘ Juices af meat.”—A com- 
munication.— Dated 11th April, 1871. 

In order to obtain from meat or other articles of food the nutritious 
juices, a moderate heat is applied which will not coagulate the albu- 
minous matter for a sufficient period to permit a thorough separation of 
the juices from the non-nutritious parts, the juices being then removed 
by pressing them out of the said matter. Water or other suitable solvent 
may be used in applying the proeess to farinacious or other dry food. 
1038. W. R. Laxe, Southampton-buildings, London.—“ Photographs on 

glass.”—A communication.—Dated 20th April, 1871. 

This invention relates toa positive or vegetable ph phic picture 


permanently stained on glass, the picture being rende re against 
water, light, oils, and acids by the application of heat, whereby the silver 


one above the other, and when the vessel | 





is caused to be retained by the glass. The ph is taken upon a 
glass by coating the plate with bromo-iod! llodion and exciting it in 
the silver bath ; after which the picture is taken by the camera or other 
means. The latent — is then developed by photo-sulphate of iron or 
pyrogallic acid. It is then fixed by i rsion in a solution of cyanide of 
potassium or hyposulphate of after which it is well washed and 
thoroughly dried. The picture is now ready for the staining process, as 
follows :—The glass plate is placed in an air-tight kiln or otherwise sub- 
— to a strong heat. It is then gradually cooled, after which it may 
placed in water, and a dark brown powder formed on its surface will 
easily wash off, leaving a perfect copy of the photograph permanently 
produced on the glass plate in tints. 

1044. B. J. B. Mitts, Southampton-buildings, London.—* Removing oil 
Srom vegetable and other matter."—A communication.—Dated 20th 
April, 1871. 

This invention consists in certain method d appli for carrying 
on the successive operations of removing the oil from the meal or other 
material, separating the chemical from the oil and from the material 
treated, and condensing the chemical within closed or connected re- 
ceptacles, without injury to the starch or other constituent of the 
material, by the application of steam or excessive heat, and without ex- 
posure to the atmosphere until the work is completed. 


1048. M. M. Harri, 21, Cockspur-street, Westminster, “ Distilling and 
purifying.” —A communication. —Dated 21st April, 1871. 

This invention eonsists in means and apparatus for distilling and puri- 
fying whiskeys and other spirituous liquors in vacuo. The combination 
of apparatus comprises as important constituents a still or vacuum pan, 
with goose neck arrangements and tube (which should be of glass), com- 
municating with a principal vacuum receiver with concavo-convex plates 
(which should be corrugated), or shelves are substituted for the same and 
a secondary vacuum receiver. 

1096. W. R. Lake, Southampton-buildings, ‘* Machinery for concentrating 
ores.” —A communication. —Dated 25th April, 1871. 

The First part of this invention relates to an improved process for con- 
centrating ore by subjecting the same to the action of a rock breaker and 
crusher, and then separating the reduced ore according to the different 
grades of fineness, and treating the various grades by a dry or wet sepa- 
rator, or by a buddle, in such a manner that the ore is concentrated to 
the desired degree of richness with the least possible waste. The Second 
part of this invention relates to the construction of a dry ore separator, 
the action of which depends chiefly upon a bellows constructed with a 
flexible diaphragm capable of receiving a rapid vibratory movement in 
combination with a sieve or porous bottom used asan ore bed. With 
this bellows is combined an air-tight bellows chamber, so that no air is 
allowed to escape except through the ore bed. The motion of the bellows 
is produced by cams mounted on the driving shaft, and acting on shoes 
in combination with or without springs. The ore is fed to the ore bed 
through hoppers, which can be raised or lowered, and which are con- 
nected with gauges extending across the ore bed, and controlling the 
depth of the stratum of ore thereon. Suitable partitions on the top of 
the ore bed prevent the mass of ore spread on said ore bed from becoming 
uneven. The ore discharges through an aperture in the bottom of the 
ore bed, so that the concentrated ore passes down through the bellows. 
With this bottom delivery is combined an aperture, composed of two or 
more channels provided with a gate, so that through the upper channel 
will be delivered the gangue or tailings, through the lowest pure or clean 
separated ore, and through the intermediate channel a mixture of ore and 
tailings. In the compound discharge passage is placed a roof-shaped 
partition, to prevent the lower and heavier stratum of ore from being 
broken and mixed with the upper stratum of middlings. The Third part 
of this invention relates to a wet ore separator or ‘* slime machine,” in 
which fine particles of the crushed or reduced ore are treated, the sepa- 
ration of the light and heavy parts being effected by means of a sluiced 
endless apron, to which the ore is transferred through a mixing tub, and 
which has an intermittent motion imparted to it by a ratchet wheel and 
pawl. Said sluiced apron is strengthened by cross ribs attached to its 
under suriace, and passes over rollers having their bearings in a frame or 
shoe hinged at one end, and vroviied at the opposite end with adjusting 
screws, so that it can be set at any inclination. The shoe is composed of 
two parts connected by hinge joints, and provided with adjusting screws, 
so that it can be set at any inclination. Over the sluiced apron is placed 
a water tank, so arranged that the water contained therein can be continu- 
ously discharged at suitable intervals for facilitating the separation of 
the ore. Under the apron are placed hammers, operate] by cam wheels, 
and caused to strike against said apron for the purpose of shaking up 
the material. A perforated pipe provided with holes serves to throw 
jets of water against the apron, for the purpose of washing off particles of 
ore. The bottom of the apparatus is roof-shaped, to prevent the light and 
heavy parts of the ore from mixing after they have been separated. The 
Fourth part of this invention relates to a ‘‘ dumping buddle,” which is 
hung on gudgeans in an inclined position in such a manner that if ore 
and water are made to pass down over it, the different constituents of 
the ore will arrange themselves thereon according to their different 
specific gravities, the rich ore remaining at or near the head of the 
buddle, and the middlings towards the buttom ends thereof, while the 
tailings pass over the lowest end of the same, and when the buddle is 
filled it can be readily dumped by swinging it round on its gudgeons. 
Partitions adjustable on the floor serve to keep the rich ore separate from 
the middlings, aud the middlings from the tailings. With the buddle 
are combined a stirring tub and an oscillating feeder, which latter 
receives in one compartment ore and water from the stirring tub, and 
clean water from a suitable source. By using clean water at intervals, 
pure ore can be produced at the head of the buddle. 

1355. W. R. Lake, Southampton-buildings, London, *‘ Covering leather, dc.” 
—A communication. --Dated 19th May, 1871. 

The inventor first colours the leather, then allows it to dry ; he next 
couts it with glue-water or other suitable substance, and then applies a 
coating of glycerine. He then applies a solution of partly bviled linseed 
oil. When it becomes sticky he applies to it cloth-dust. The leather 
will then be ready for use. 


1365. W. R. Lake, Southampton-buildings, London, ** Manufacturing nitro- 
glycerine.”"—A communication.—Dated 20th May, 1871. 

This invention consists, First, in a process of mixing glycerine and 
mixed acids to form nitro-glycerine by introducing the glycerine into a 
bath of mixed acids (nitric and sulphuric), in which a rapid circulation 
of the fluid contents of the bath is maintained. Secondly, in an appa- 
rutus for the manufacture of nitro-glycerine, consisting of a mixing 
vessel having a diaphragm or diaphragms in combination with a paddle- 
wheel for creating and sustaining a rapid circulation of the fluid contents 
of the mixing vessel. Thirdly, in a mixing vessel, traversed by a hollow 
diaphragm or diaphragms communicating with an exterior and sur- 
rounding vessel or reservoir of water for the purpose of making nitro- 
glycerine. 

1650. F. W. Cotis and T. W. Kyicut, Belvedere, Kent, and H. ATKtysox 
and J. J. Micnaert, Wharf-road, “‘ Preparing pulp from wood and 
other fibrous substances, &c.”—Dated 23rd June, 1871. 

The novelty of this invention consists in the use of a farinaccous 
substance or material combined with caustic alkali to destroy or render 
ineffectual the resinous and other substances which unite the fibres of 
wood, &c., and consequently separates such fibres without injury thereto. 


1735. W. T. WaLker, Finsbury-circus, [London, “Cleaning and purifying 
gas.” —Datled 4th July, 1871. 

This invention consists of improved self-acting und gabl hi y 
for receiving, spreading, and distributing the water or other ammoniacal 
liquor in scrubbers, so that the gas shall not escape from coming in 
perfect contact with it, and being perfectly purified with the least 
— back pressure. Also improvements in the interior shape and 
ormation of scrubbers, in the formation of a conical bottom, either 
concave or convex, with the other arrangements described for rapidly at 
once discharging the strong ammoniacal liquor out of the scrubber 
directly it reaches the bottom, avoiding the re-contamination of the gas 
after it has been purified, by ascending volumes of ammoniacal gas from 
the volatile strong ammoniacal liquor hitherto lying in the bottoms of 
scrubbers, 




















Class 9.—ELECTRICITY. 


Including Electric, Magnetic, Electro-Magnelic Apparatus 
Electrical Apvaratus, and Galvanic Batteries. 


3. E. J. C. Wetcu, Bden-street, London, “ Blectric indicators.”- -Dated 2nd 
January, 1871. 
e indicator is tained in a case made of any suitable material, 
hvving a number of holes or openings in the front, and consists of a 
number of plates on which are written the numbers or words which it is 
desired should be shown, and which plates are actuated in the followin, 
manner: a horseshoe of soft iron, upon the arms of which are reels o' 
insulated wire, is fixed in a metal frame: which horseshoe is converted 
into a magnet by means of a current of electricity being passed through 
the insulated wires. In front of the ends of the ho’ oe is a small iron 
shutter having a notch or projection on the edge thereof, and working on 
a hinge. When the indicators are in their normal position the levers to 
which the indicator plates are attached rest on the notch or projection 
before mentioned, but upon the current being passed through the insu- 
lated wire, the shutter is drawn towards the magnet, thus allowing the 
indicator plates to fall, and show the number iy the hole in the face of 
the case. In the indicator bell, instead of the current being broken each 
time the hammer strikes the bell, as heretofore, the coils of the bel] mag- 
nets yey cut out of the circuit as the hammer is attracted and 





| 10. C. A. McEvoy, Piccadilly, “ Apparatus for effecting the explosion of tor 


pedoes, &c.”—Dated 3rd January, 1871. 

This provisional specification describes an electric circuit closing or 
firing arrangement for to: oes, that may be transpo separate from 
the torpedo, and attached and detached separate from its explosive 
charge. It also describes a means of separating the explosive charge in 
the torpedo from the electric arrangement. It deo describes an improved 
circuit closing arrangement for self-acting electric ramming or projectile 

rpedoes. lt also describes an arrangement for forming teraporary 


| joints or connections for insulated or uther electric wires used for tor- 





| vided with a suitable battery, 





pedoes or other purposes. 
142. W. BR.’ Lake, Southampton-buildings, London, ‘‘ Electric telegraph 
cables.”"—A communication.—Dated 19th January, 1871. 

The objects of this invention are the construction of a cable which will 
not be injured by the action of salt water, and will have the least possible 
weight in comparison to its strength, and be sufficiently elastic to yield 
enough to its weight to prevent its breaking when subjected to great 
strain. To accomplish these objects the conducting wire or wires are 
constructed of spiral, or wave like, or any other form which will admit 
of such a degree of yielding as is compatible with its strength, and thus 
increase its resisting power te overcome the great weight of the cuble 
when laid over long spans. It is insulated with gutta-percha or any 
other non-conductor of electricity mixed with any fibrous material. The 
outer portion of the cable is made of fibrous material, either simple or 
compound, and is saturated with any water-proof material, either before 
or after its manufacture. 


373. G. Hasrttine, Southampton-buildings, London, “ Telegraph appa- 
ratus.”—A communication.—Dated 14th February, 1871. 

He uses a street telegraph line constructed to enter buildings and be 
operated automatically by the agency of the fire to produce an alarm at 
different points, and to indicate the street and number of the building in 
which the fire originates. He also uses a heat detector or local fire alarm 
for closing a local circuit, and suitable mechanism operated automatically 
thereby, for opening and closing the circuit of the street line. A revol- 
ving spring arm and stationary brake plate are used for opening and 
closing the electric circuit. The brake circuit is constructed with non- 
conductors arranged in two groups to indicate and communicate the 
street and the number of the building. He indicates the cypher of any 
number, by the use of two or more short brakes and intervals. He pro- 
duces a succession of interruptions of an electric circuit by mechanism 
constructed to produce a rotary motion, on the automatic closing of an 
electric circuit by a heat detector. He uses a fixed brake circuit and a 
revolving brake circuit wheel, for indicating and communicating the 
street and the number of the building. The current is broken and closed 
in a secondary line by the revolving brake wheel, to indicate the number 
of the street and building. In combination with the opening and closing 
mechanism he uses a continuously vibrating armature or lever with pawl 
and hook, a second armature, a ratchet wheel gearing, and a fixed or 
revolving brake circuit, or both. In combination with a heat detector, 
its local line, and battery, he uses an automatic electro-magnetic motor 
for working one or more brake circuits and the line, by the action of the 
fire. He uses a lever for setting in motion the mechanism of what he 
terms a municipal fire alarm box. He brings the lever in a position to 
work the mechanism of the said alarm box, by means of a cord connected 
to an arm or wheel, which operates when the gearing train is released. 
In combination with the above, is an arm or wheel, turning with a main 
shaft operated by a spring or weight in connection with stops to aute- 
matically set the lever free to work the alarm box He arrests the said 
lever by means of astop, and thus maintain the mechanism in position to 
again operate said lever. He uses an arm of a ratchet pawl, arranged and 
operated in connection with a stop, to limit the winding up of the main 
spring, and combine the arm and paw] with ratchet wheels for automati- 
cally operating the lever. The ratchet wheels, pawl, and arm move 
loosely on their shaft to allow the cord to unwind. He combines a magnet, 
armature, locking arm, and spring, for the purpose of arresting and re- 
leasing suitable gearing to operate the municipal fire alarm boxes auto- 
matically. He also uses an alarm bell or signal for indicating at the 
boxes the number of the street and building, and there are suitable de- 
vices operated by said mechanism for printing or recording. In combi- 
nation with a printing device operated by one of the armatures, he uses 
feeding rolls operated by the main shaft; one feeding roll is arranged 
upon its shaft, so that it will be carried forward with the shaft by a 
ratchet ani pawl. In combination with a printing device for recording 
the number of the strect and building, he uses a brake circuit having its 
metallic intervals and its brakes of unequal length to operate said primt- 
ing device, and feed the paper so as to produce impressions at intervals 
which will indicate the signal or minutes sounded. He uses a repeater 
or relay for indicating the number through an independent telegraph 
line, and a spring is arranged to maintain a constant connection with a 
standard for repeating through the municipal lines the alarm caused by 
the fire. A switch key is used for the purpose of connecting the muni- 
cipal line with the mechanism, so that the electric of said line will re- 
main closed when the switch is closed, and by opening the said switch 
will allow the alarm to be repeated through the said municipal line. A 
spring switch, arranged in connection with the mechanism, is used as a 
key for telegraphing through the municipal line. A double spring 
switch is also arranged to be connected or disconnected with metallic 
buttons for cutting off the electric circuit and restoring it, a train of 
wheels is operated by a spring or weight, and pulling up and tripping 
mechanism, for setting in motion a second force. A heat detector, local 
circuit, brake circuit, street line, and alarm apparatus are combined with 
the municipal line and its boxes. He uses a device to automatically close 
an electric circuit on an increase of temperature. In combination with a 
magnet, armature, lever, detent, spiral spring, train of wheels, and brake 
circuit, there is also a switch key for cutting out the brake circuit and 
telegraphing. These parts are connected with the buildings and alarm 
mechanism. The burglar alarm consists of a street telegraph line ar- 
ranged to enter the buildings, a local circuit, devices in the doors or 
windows to open or close said local circuit, and suitable mechanism 
brought into action by the opening and closing of the local circuit. There 
is also an indicator with switch keys; a day switch is combined with a 
local line, and there is a device by which the circuit is opened and closed 
He uses a shield or lining for vaults or other parts of buildings consisting 
of a series of strips through which the electric cireuit is completed, com- 
bined with mechanism for sounding an alarm. He also uses a burglar 
and police alarm, consisting of a main telegraph line provided with a 
suitable battery power and having alarm bells, and connected with 
mechanism within banks or other buildings. Switches are arranged in 
combination with the local line, and there is local and police alarm 
mechanism within the circuit. He also uses mechanism for opening and 
closing the main line to sound the number of the street and building. In 
combination with any fire alarm circuit is used an alarm operating 
mechanism in boxes and a secondary operating or building line with 
brake circuits and heat detectors. He uses a sliding rod with switches, 
catch spring, stop. and buttons, connected with the different lines and 
operating mechanism for diverting the circuit of the main line, so as to 
sound a signal which will indicate that a fire has broken out. A sliding 
rod is connected with the inner door of the box. An arm and spring are 
used for releasing the switch. A self-acting indicator operates by means 
of a magnet vibrating armature, lever, adjustable spring, stop screw, 
frame, arm, plate, card, and glass. The main fire alarm circuit is pro- 
and has electro-magnetic sounders for 
calling out the firemen. A telegraph key is combined with a frame, an 
anvil, and spring for operating a telegraph line. The telegraph key is 
operated by a vibrating armature in the circuit of a secondary line, so 
that a signal may be repeated. A hinged key and secondary line are 
combined with a local fire alarm circuit, with heat detectors, and other 
devices, so that a signal will be sounded by means of the fire itself. He 
combines a train of wheels with revolving switches, and springs, and 
branch wires and other connections for diverting the current. The switch 
buttons are combined with the branch wires and catch for holding the 
switch in the desired position. He combines the switches, buttons, and 
branches with screw posts and coils of the magnet, for cutting out all 
other branches and connections with the mechanism and detecting faults, 
and he combines the switches, and buttons, and ground wire with the 
main line for grounding the line; other switches and buttons are used for 
closing both lines and for cutting out all connections of the same with 
the operating mechanism and branches. He uses an arrangement of 
words or characters upon the knob or handle in such manner as to indi- 
cate the condition of the mechanism in the boxes. He uses a telegraph 
line and switches, for changing the line from one battery to another. He 
arranges the switches and other parts in two circuits. He combines two 
main lines, each having its own independent battery, so as to connect 
with the same operating mechanism and alarm instruments. He places 
the switches and buttons on the lines, upon a switch board, for the pur- 
pose of testing for brakes or for switching, and he uses means for auto- 
matically closing one line by the breaking of another, 


1474. W. R. Lake, Southampton-buildings, London.—“ Telegraphic print- 
ing apparatus.”—A communication.—Dated 2nd June, 1871. 

The First part of this invention relates to a telegraphic printing appa- 
ratus in which a compound helix is used, said helix being made of three 
pairs of helices with a switch bar running through the core of the middle 

air, said switch bar being hinged in the centre, and the compound helix 
peing connected with the type-wheel key and with the printing key of the 
apparatus. The escapement whereby a step-by-step motion is imparted 
to the type-wheel consists of two crown wheels provided with ratchet 
teeth facing cach other, with an intervening double pallet mounted on the 
end of a lever, to whicha vibrating motion is imparted by the alternate 
action of the type-wheel magnets. Motion is imparted to the ty; »e- wheel 
when the circuit is closed, and again when the circuit is ope From 
the type-wheel shaft project two pins, which act in combination with an 
anchor and with the platen or printing lever, in such manner that one of 
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suid pins will throw the anchor in the path of the other, and thereby the 
type-wheel is stopped at a certain = which may be termed the start- 
ing point, and when the printing lever moves the anchor is thrown out 
of the path of the stop pin and the motion of the type-wheel shaft can 
continue. The strip o! paper which receives the impressions is moved 
forward by feed mechanism composed of two elastic rollers to which an 
intermittent rotary motion is imparted from the printing lever. The 
Second part of this invention relates to a one-wired tel hic printing 
apparatus in which a compound magnet is used cameial three helices 
arranged to a k piece, to which is attached a vibrating bar or core ex- 
tending through the centre helix and hinged at the bottom. The escape- 
ment consists of two ratchet wheels provided with bevelled teeth re 
each other, with intervening pawls attached to the extended arm of the 
vibrating bar, the alternate action of the magnet and positive poles of the 
line battery over the centre helix of the compound magnets, and a local 
battery ovey the outside coils or a local battery on the centre helix of the 
compound magnets and line current over the outside coils, or a line cur- 
rent over all three helices of the compound magnet impart a to-and-fro 
movement to the vibrating bar or core, an oscillating movement to the 
pewls or dogs, and a step-by-step movement to the type-wheel. The 
paper feeding mechanism consists of two rollers, the under rolling being 
elastic. An intermittent rotary motion is im d to these rollers from 
the printing lever. The upper pawl or dog being attached to the print- 
ing lever causes the paper on the roll to be drawn forward after each 
impression, while the under or auxiliary pawl acts as a check to the 
backward movement of the elastic roller and asa stop to the printing 
lever. Two pins projecting from the type-wheel shaft act in combination 
with an anchor and the electro-magnet in the circuit with the printing 
magnet. These pins are termed the pallet and pins, the former 
operating so as to throw the anchor in the way of the latter, thereby 
stopping the type-wheel at the starting point. The printing magnet 
passes over a small or unison magnet, and the armature attached to the 
anchor is attached to the magnet, and the anchor is thrown out of the 
path of the stop-pin, which allows the shaft and type-wheel to revolve. 
‘The anchor can also be dislodged from the stop-pin by means: of the 
printing lever. Suspended over the printing apparatus is the electro- 
magnet, to which is attached a lever bearing on the vibrating armature. 
The pole changer consists of a cylinder or drum in connection with two 
metallic wheels or pieces with an equal number of teeth and insulated 
spaces which are wider than the teeth. An extra circuit closer is used in 
ecnnection with an extra key for closing the negative or positive pole of 
the battery for repeating a letter without moving the type-wheel. The 
governor for the transmitter consists of a cylinder and a double arm, 
which is pivoted to and swings upon a shaft running through the 
cylinder ; on the ends of the arm are attached friction pads. The 
principal features of the Third part of this invention relate to a type-wheel 
that may be used in place of the two type-wheels used in single wire 
printing telegraph instruments ; also to taking the impressions from the 
type-wheel by means of a spring. Instead of using an electro-magnet he 
substitutes an electro-maguet for a spring in combination with the paper 
feeding apparatus. He also uses an electro-magnet in circuit with the 
type-wheel magnet, the said magnet operating the printing lever to print 
by means of an extra current sent over the magnet when the type-wheel 
has been brought to a desired position. Also to arranging electro-mag- 
nets in a circuit in such manner that no local battery shall be required 
upon the printing apparatus. The Fourth part of the invention relates to 
that part of printing telegraphs using as a motor for rotating the type- 
wheel, atrain of wheels and weight, with an escay t in bination 
with electricity for governing the train, and for placing the type-wheels 
in a desired position with accuracy by « rapid step-by-step movement. 
The chief features of this part of this invention are, first, an escapement 
whereby a type-wheel is stopped and securely held at the position desired, 
and in no case allowed to pass by a single letter in advance of the trans- 
mitting apparatus. eoaaggpae a compound magnet having a soft iron bar 
or a vibrating armature acting as an escapement lever and the magnet 
also acting asa local circuit breaker. Thirdly, a transmitting ——as 
constructed iff a simple andconvenient manner. He uses in combination 
with the pole changer a circuit closer, and in combination with the com- 
pound electro-magnet is the circuit closer. The compound electro-magnet 
circuit closer are combined with the pole changer circuit breaker and 
circuit closer, and with an escapement. He uses a train of wheels and 
weight or spring, with unison mechanism, and an anchor in combination 
with the printing cover and Se shaft, whereby the type-wheel 
shaft, having been arrested by the unison mechanism, is liberated by the 
action of the printing lever. In combination with the type-wheel shaft 
he uses a loose pinion and spring. The Fifth part of this invention relates 
to improvements upon the apparatus employed in the ** Morse” system, 
and to electric circuits in combination with electro-magnets where it is 
desirable to operate with the use of only one line wire. In his improved 
relay he is enabled to dispense with the spring, the line current itself 
automatically making and breaking the local current by its action upon 
the relay magnet, and by dispensing with the, adjustable spring he is 
enabled to word his relay effectively and always reliably much further 
than the relays in general use, and with a lighter current. In the 
instrument known as the sounder the same defect exists as in the relay. 
In this improved sounder he has dispensed with the spring, and adjusts 
the movement of the hammer by screws with a small local battery. It 
las also been found necessary to use an instrument called a repeater in 
long-line telegraphing. With his improved repeater he is enabled, at a 
distant station, to automatically close a local battery upon a line, repeat- 
ing at that station the impulse whether of long or short duration, and 
also is enabled at that station to close the continued line circuit with the 
same polarity, so that if he is using the line current for more than one 
purpose the opposite polarities or poles of the battery effect the different 
purposes, He uses a key in combination with the compound electro- 
magnet. The sounder or receiving instrument is operated in the main 
line circuit at great distances without the aid or employment of a relay. 
The sounder or receiving instrument is composed of the compound 
electro-magnet vibrating soft iron core and an anvil, and there is a call or 
signal bell. He uses a non-adjustable — and an automatic pole 
changing relay, which is operated automatically at a distant station by 
means of an alternate open and closed main line circuit, or by alternate 
negative and positive currents transmitted over the main line circuit. 
The pole changer operates in connection with r d electr agnets. 
He uses an automatic electro-magnet switch or current changer. The 
pole changer is combined with one or more electro-magnets and one or 
more compound magnets. In reporting printing telegraph apparatus he 
uses a single main line wire, having two grounds, for effecting the rota- 
tion of type-wheel ia the circuit in combination with a metallic circuit to 
effect the printing. 


Class 10.—MISCELLANEOUS. 


Including all patents not found under the preceding heads. 
3381. G. C. Davies, Daton, U.S., “ Wood screws.”—Dated 28th December, 
1870. 








This consists in making the core of a convidal or taper outline from 
neck to point, and forming on, around, or with the core, a helix or thread 
of uniform pitch and of uniform external diameter, until it nears the 
point, where it dies out. 

8382. W. W. Pickinaron, St. Helens, ‘‘ Opening out skeet glass cylinders.” — 
Dated 28th December, 1870. 

The inventor brings into contact with the exterior surface of the dome- 
like closed end of a sheet of glass cylinder a jet-like current of incan- 
descent carbonic oxide or other inflammable gas, for the purpose of 
making an aperture in the dome-like closed end. After the aperture has 
been made or formed the cylinder is cut lengthwise, and the glass is after- 
wards flattened. The effective action of the jet-like current or flame of 
burning gas is augmented by maintaining the air within the cylinder above 
or below atmospheric pressure.—Not proceeded with. 

3391. 8. P. M. Tasker, Philadelphia, U.S., “‘ Manusucturing metal tubes.” 
—Dated 29th December, 1870. 

Butt-welded tubes are made in the same machine by substituting plain 
cutters for slitting the sheets into the proper width without bevelling 
their edges. In either case the sheets are passed through suitable guides 
to feed rolls which catch their front ends and pass them through the 
bending rolls. The first pair of rolls for each — of a sheet bends the 
middle portion of the skelp in the form of one half of a circle, the edge 
portions being brought parallel to each other. As the skelp passes through 
these rolls it is caught by another pair of rolls, and one of the unbent 
portions is bent down to continue the circle, and the other poy bent. 
‘The third pair of rollers completes the bending operation, the skelp re | 
then ready for the weldin; — To effect the bending as descri 
one of the first pair of rolls has an annular groove and the other a corre- 
sponding tongue, the curved part of each being one half of « circle. The 
roll in the second pair, which is ina like position to the tongue roll of the 
first pair, is so curved as to continue the bending, leaving a portion to be 
bent by the third pair of grooved rolls. The usual guides for the skelp 
as it passes through the rolls are dispensed with by constructing one or 
more of the rolls with wide flanges, which overlap the edges of the other 
rolls 


$397, A. Fienp, Lambeth, ‘‘ Candles.”— Dated 30th December, 1870. 

This consists in manufacturing candles with one or more spiral or 
helical passages in the interior thereof extending from one end of the 
candle to the other. For this purpose the inventor introduces into the 
candle mould, either from the upper or from the lower end, one or more 
spiral or helical wires, so as to surround the wick, and after running in 
the candle material he removes the wires by imparting to them, by any 
suitable contrivance, a combined rotary aud longitudinal or screw-like 
motion, thus leaving spiral or helical passages in the candle, The spiral 
wires are attached by their lower ends to a spindle which has either a 
screw-thread formed upon it, in gear with which is a friction roller 





pinion, or other equivalent contri for imparting to the spindle, and 
consequently to the wires, a combined rotary and vertical motion. 
5. A. M. CiarK, Chancery-lane, London, “‘ Carpet beaters.”—A commu- 
nieation.—Dated 2nd January, 1871. ~ 
This invention relates to a new machine for beating and cleaning car- 
pets and other fabrics, and consists in a new mechanism for operating 
elastic wire beaters or whips secured to rock shafts placed on opposite 
sides of the carpet or fabric so as to strike the same as it passes between 
them. It also 1:elates more cularly to a new ent of double- 
acting springs applied to rock shafts, by which the strokes of the 
beaters are made elastic and properly yiel , whereby injury to the 
carpet is prevented during the beating 
16. J., W., J., and 8, WitLoveaBy, Plymouth, ‘‘ Machinery for stamping 
ores, dc.” — Dated 4th January, 1871. 








the ends of the oscillating levers. The power thus received from the 
battery is made to operate a lever ; the long arm of the lever lies between 
the power and the fulcrum. The power is communicated through suit- 
able gearing to the carriage axle or wheel. 
468. M. Macpermotrand A. D. Wittiams, Pudding-lane, London, “ Boring 
holes.” —Dated 22nd February, 1871. pe 
boring, in biel tie wn bP ow om Fine the 4 ow = ie 
, in w are, e use of automatic 
feed mechanism; Secondly, the application of brake power to a nut, 
through SS ST ee DE. so that the nut is made 
to revolve at a rate ering from that of the screw, which rate adjusts 
itself to the resistance the boring tool has to overcome. Thirdly, arrange- 
ments for seizing and letting go a boring bar; Fourthly, a “‘ pneumatic 
holder” and expanding lewis te the purpose of retaiving in 
sition the ng machinery. 





Steam cylinders provided with pisten-rods which pass through the 
ends thereof are employed. The stamp-heads are attached to the lower 
ends of the piston-rods, and the cylinders may be worked in single sets 
or in rows combined or unconnected with each other. For the regular 
feeding of stamping engines a trough or cylinder is employed, in which 
is placed an dean screw, by which the substances to be stamped 
are carried along to the anvil. For stamping materials without the use 
of water the stamp-head is le with flanges, and the anvil is also con- 
structed wich flanges on its two sides. 

17. J. Jeavons, "Milliall, “ Ascertaining the elongation and reduction of 
area of metals under tensile strains.” —Dated 4th January, 1871. 

This invention consists in ascertaining the amount of elongation and 
reduction of area of aey sade: tensile stra by cubjecting such 
bars to the blows of a st r so applied as to have a tendency to 
pull the bar asunder lengthwise. 

19. J. B. Payne, Chard, “ Twines and cords.”—Dated Ath January, 1§71. 

The twines are damped with a gelati P ti gh 2 over 
and in contact with fixed and rotary rubbing surfaces, which lay the 
loose fibres. The twine then passes into the drying chamber, and after- 
wards to another polishing anda straining process. 

22. R, Trvine, Baltic-street, Leith, N.B., ‘* Phosphates.”—Dated 5th Janu- 
ory, 1871. 

The essential feature of this invention consists in the production of a 
solution of phosphates of limefor magnesia from materials containing 
the same by the employment of hydrochloric aci', and then converting 
by means of beat the superphosphates thus formed into phosphates, and 
at the same time effecting the decomposition of any chlorides of calcium 
or magnesium which may be present with the superphosphates, the hy- 
drochloric acid evolved in this process being collected and re-utilised. 

28. C. W. Cuapman, Liverpool, “ Straightening and rolling iron.”—Dated 
6th January, 1871. 

This invention consists in straightening or flattening iron or other 
metallic banding by rolling in the following manner:—There are two 
pairs of horizontal rollers placed one pair before the other. and carried and 
supported on each side by suitable brackets or tramework. Each pair of 
rollers are arranged thus; One !roller runs in suitable bearings fixed in 
the framework. The other roller is placed over it and runs in bearings 
which form guide blocks, whieh guide blocks work in slots or guides 
in the framework. . Between the two pairs of rollers are parallel guide 
plates leading from.one pair to the other. The surfaces of the first or 
front pair of rollers, which may be called the straightening or flattening 
rollers, are formed thus; The under roller has a groove or grooves of suit- 
able size, say about l}in., and formed with a slightly concave surface. 
The upper or pressing roller is formed with a collar or collars, which take 
into the groove ur gruoves of the under rollers, The collars may be of 
about jin. or jin. The surface of the collars is formed slightly convex. 
When the banding is poe through the groove the collar presses the 
centre of the band only, iding thereby p’ on the sides of the 
banding, and thereby obviating the danger of lateral deviation. The 
second or off rollers have plain surfaces. The rollers are made to revolve 
by suitable gearing. 

33. E. T. Hucues, Chancery-lane, Landon, “ Plumbago presses.”—-A communi- 
cation.—Duted 6th Junuary, 1871, 

This invention relates tou machine for compressing plumbago or similar 
material into blocks or cakes for market, designed with special reference 
to the preparation of stove blacking, and ists in the bination 
two vertical plungers, to one of which a revolving movement is given, 
with a die into which the said plungers play, one from above and the 
other below the die constructed to receive the material and the plungers 
operating to compress the material, the revolving plunger to smouth and 
polish one end. 

35. J. L. Boupine end J. T. Boiprxe, South Molton-street, Oxford-street, 
and J. Tiraink, York-strect, Baker-street, ‘‘ Water-closets and valves.” — 
Dated 6th January, 1871. 

This provisional specification describes an arrangement of rat 
for opening and closing the valve at the bottom of the pan. 
rangements of apparatus for ilating the supply of water to the pan 
each time that the handle is pulled up. Also an equilibrium valve ball- 
cock for regulating the supply of water to water-closet and other cisterns. 
41. E. Hawt, Sheffield, York, “Shaping ductile er malleable metals.”— 

Dated 7th January, 1871. 

This invention relates to certain improvements in forming or shaping 
ductile metals in order to produce articles therefrom, the power em- 
ployed consisting of hydraulic pressure. A mould being made in jointed 
sections to suit the article required, such as an urn, vase, or tea-pot, a thin 
hollow vessel approximating the desired form is secured to the cover of 
the mould, so that when the cover is clamped or fastened to the mould 
the hollow ductile vessel shall be within the mould, then pressure is con- 
veyed to the interior of the vessel by means of a pipe entering the cover 
of the mould, whereby the ductile vessel is expanded to the counterpart 
of the mould. In other cases the hollow vessel may be compressed on to 
a mould within itself, the water being conveyed to the exterior of the 
ductile metal within a suitable receptacle. 

43. J. Ressevy, Dorset-street, London, ** Preventing explosions of boilers.” — 
Dated 7th January, 1871. 

The improved means of preventing explosions in such ‘‘ closed” boilers 
consists in providing a hole in the upper part of the boiler, and covering 
the same with a material (such as india-rubber for — of sufficient 
strength to withstand ordinary pressures, but which will give way and 
allow of the escape of the steam under excessive say seu The india- 
rubber is clamped to the boiler by a flanged tube forming the steam 
escape 
109, J. Harrinaton, Cambridge Villa, Swanmore-road, Ryde, Isleof Wight, 

“ Imitation morocco leather or raised designs.”—Dated 14th January, 
1871. 

According to this invention a mould impression or engraved plate f 
the surface or design to be imitated or produced is taken, and upon the 
said mould or impression is spread a coloured gelatinous mixture ina 
semi-liquid state; the said mixture of glue, glycerine, bichro- 
mate of ammonia, French chalk, and some colouring matter. A piece 
of canvas or fabric is pressed into close contact with the said gelatinous 
mixture in the mould. The canvas or fabric is then lifted from the 
mould, bringing with it, firmly attached thereto, the gelatimous cast or 
im ion of the mould. The gelatinous impression is next exposed to 
light, so as to d pose the bich ite of ia, and thereby make 
the gelatine insoluble. There is thus uced a flexible material, the 
front surface of which is a fac-simile of the grained leather or other sur- 
face or d it is required to imitate or luce. The front gelatinous 
surface of the material is finally varnished and a wa’ f solution ap- 
plied to its back,. Modifications of the materials of which the coloured 
gelatinous mixture is composed are described. 

119. C. H. Rorcxner, Upper Thames-street, London, ‘* Manufacture and 
application of woollen-faced rollers.” —Dated 17th January, 1871. 

The novelty in this case consists in certain new modes of forming the 
cores of and coating and surfaeing rollers with woollen materials for 
printing and other purposes. 

237. G. H. Funct, Fenchureh-street, London, “ Vessels for containing volatile 

oils and spirits.”—A communication.—Dated 20th January, 187 

This inventi ists in imp d arrang' its of mechanism, 
applicable to vessels for containing petroleum and other volatile oils and 
abit, and also liquids generally, and by means of which such vessels 
are rendered fectly air and ——— whilst a ready mode of with- 
drawing the liquid is afforded ¢ apparatus mainly consists of valves 
operated by springs or screws, which, when closed, are air and vapour 
tight, but are, by means of simple contrivances, easily opened for the 
withdrawal of the liquid. 

287. J. R. Morrram, Liverpool, ‘Cutting glass and other substances.” — 
—A communication, —Dated 2nd February, 1871 

This invention consists in substituting for the diamond as now com- 
monly used a small wheel of steel or other suitable hard material having 
a poy a peripbery, and which is free to revolve on its axis, 
acting as the cutting medium, and used in the same way as an ordinary 
glazier's diamond. 
zo4. W. R. Lake, Southampton-buildings, London, “ EBlectro-motors.”—A 

communication.— Dated 2ud February, 1871. 

To the under surfxce of the carriage the inventor pivots a long oscil- 
lating horizontal leyer. On suitable centres he pivots two short oscil- 
lating levers. At the outer ends of the main and inner ends of the short 
levers are secured armatures in such manner that their full surface shall 
be presented for the action of the electro-magnets, which are a 
pairs; those diagonally opposite at the same instant have their circuits 
completed by being brought in contact with the battery. The circuits 
are alternate! i and pos eeeong and the magnets excited, through 
the action of keys attached to levers, which form the current ars, 
They are moved to and fro by pins being struck by the non-conductors at 























498. J. H. Jounson, Lincoln’s-inn-flelds, London, “ Pencils sor writing and 
drawing.”—A communication.—Dated 24th February, 1871. 

This invention consists, First, of a pencil er of a wooden sheath 
and lead or crayon core, either black or coloured, having one end of the 
sheath en! and recessed so as to constitute a receptacle for an eraser 
or other similar article. Secondly, of a pencil, the wooden case of which 
gradually tapers from its cuheeged onl recessed head toward its opposite 
end for the whole or a portion of its length. Thirdly, of a lead pencil, 
the wouden poe or sheet of which is enlarged in the longitudinal centre 
or about midway between the two ends, and thence gradually tapers or 
d in size t ds the ends. 

682. M. D. Howtins, Stoke-upon-Trent, Stajford, ‘* Metal plates for flut 
printing.” —Dated 15th March, 1871. ; 

This i tion is an improved method of making metal plates,as.are 
used for printing from flat surfaces, andthe inventor proceeds as follows : 
-—A foundation or ‘bat ”.is formed of plaster of Paris, or other similar 
material, and its upper surface is coated with a thin layer-of clay or wax, 
upon which a pattern is then traced, and the portion of clay comprised 
within the lines of the pattern and forming that part of the pattern which 
will be the indent on the metal plate is cut out and removed. A plaster 
cast is then taken of the surface of the “ bat,” and from this cast an im- 
pressiun in clay is taken, which, when dry and sufficiently hard, is heated, 
and molten metal poured upon it. The metal, when cold, forms a plate, 
the front surface of which must be rubbed down and made perfectly 
true and smooth ; the back surface must be turned upon a lathe andjmade 
perfectly true. From this plate printing can be effected as from a metal 
plate engraved by hand in the way usually adopted in producing metal 
plates used for flat printing. To a a series of plates from whicha 
pattern may be printed in more t one colour a second and third im- 

ion are taken in the mauner before described from the original 
luck, and oe of the pattern as are not required to be printed 
by the additi plates are removed. From the impression so altered 
second or third plates may be cast, and in this way —- may be pre- 
pared to = a pattern in = number of colours as from hand engraved 
plates. ¢ invention is well adapted for the manufacture of printed 
tiles, but may be applied to the manufacture of printed china and 
earthenware articles of various kinds. The metal employed is the same 
as is used for metal printing plates engraved by hand, but other metals 
may be employed. e patentee claims the method described of manu- 
facturing above-mentioned metal plates used for flat printing and 
their ace pe for printing designs upon tiles or the surfaces of uther 
articles formed of earthenware, china, or other similar substances. 
786. A C. Cottier, Salford, ‘Steam drying cylinders.”—Dated 23rd March, 
18’ 


This invention relates to the construction of steam drying cylinders so 
as to effectually eject the whole of the water formed by condensation, 
and consists in the disposition of troughs or buckets between the blocks 
to eject the water from one division to another until the water arrives at 
the outlet end, nozzle, or gland. these means the risk of collapse, 

lestruction, or wear of cylinder from water, dirt, grease, or other 
matter is avoided. 
826. W. R. Lake, Southampton-buildings, London, “ Supplying paper to 
printing presses” —A communication—Dated 28th March, 1871. 

This invention relates to a method of feeding paper to printing presses 
by machinery. The inventor uses a suction apparatus, a laterall oscil- 
lating pipe, and a series of cups communicating with the said pipe; 
from this pipe the air is exhausted by an air pump, and causes one 
sheet of paper to adhere closely to the mouth of the cups ; at the same 
time a movablettable is caused to drop from the cups holding the sheet. 
Then another aS placed parallel with the oscillating pipe ; this second 
pipe is provided'‘with perforations,opposite the table, from which currents 
of air pass under the raised sheet of paper lying on the table. Then the 
oscillating pipe delivers the sheet to grippers. At this instant the suc- 
tion ceases, and the paper is releafed from the cups. 

1025, W. R Lake, Southgmpton-buircdings, London.—“ Artificial teeth.” — 
A communication.—Dated 18th April, 1871. “ 

This invention relates to a base for artificial teeth composed of solid 
collodion, in which the transformation of the pyroxyline is effected by 
the use of camphor as asolvent. The collodion is made into plates of 
suitable thickness, which are preferably formed into shapes approximating 
to those of finished dental plates py pressure in heated moulds. The 
plates thus formed are now thoroughly dried by placing them in a d: g- 
room heated to a temperature which should not exceed 180 deg. hh 
heit. Iwmakingasetof teeth the case is prepared and teeth artestanter 

process, and in the same manner as is done in making a set 
of hard rubber, except that the trial plate should be made thinner. Around 
the outside of the teeth, next to the flask, is cut a channel, connected by 
short channels with the inside to receive the excess of material. When 
the flasks are thus a plate of the base is placed in the lower 
flask, and the u flask upon it, when the two flasks are put into 
screw clamp y to be forced together. The flasks and clamp are then 
set into a small tank of oil, and a gas jet is lighted, and the oil heated to 
300 deg. As the oil heats the clamp is Ca wage A screwed down to place, 
when the pre degree of heat being reached, the fiasksare forced firmly 
and com y ther. The clamp and flasks are then lifted out of the 
oil, and if the are seen to be entirely together on all sides, the 
work of moulding is done. The flasks and contents are then immersed in 
cold water and thoroughly cooled. The case is then freed from plaster 
with a brush and water, finished, and polished. Chalk is used as a last 
finish with cotton wheel and water. 
1107. W. R. Lake, Southampton-buildings, London, ‘‘ Joiners’ clamps.”— 

communication.—Dated 27th April, 1871. 

This improved clamp is composed of two principal parts, a head block 
and a tail block, working in connection with a i of wood, which 
the inventor designates the clamp stick. The tail block is not capable of 
being moved forcibly, but may be adjusted on the stick. The head block 
exerts the on the object by means of a screw. The head block 
is formed of two separate pieces. A large nut receives the screw. The 
head block rests on the be ged surface of a cap a. The tail block 
bears on the upper surface of the clamp stick. Wings hold it down, but 
Fete > to be —. o> on age bg eye on the =>... He — : 

nger lever opera‘ a spring, w! ever engages wi e teeth o 
a ruck on the clam stick. A locking pin with two deep conical recesses 
connected by a lower groove is combined with a stop fee which has 
a conical end corresponding with the recess. To adjust the tail piece the 
locking pin is drawn outward and throws out the stop and the pin is 
withdrawn. The tail block may then be adjusted on the clamp stick. 
1212. J. I. Barper, Sheffield, ** Bending metals.” — A communication. — 

Dated 5th May, 1871. 

The novelty in this case consists of a machine for bending and shaping 
metals by means of a series of cams, levers, and moulds, and of a contri- 
vance for removing the metal so shaped. 

1283. T. R. SHaw, Pendleton, and 8. BoarpMan, Oldham, Lancashire, 
“ Lubricators.”—Dated 12th May, 1871. 

This invention relates to pneumatic lubricators, and consists, in the 
First place, in mounting a ball-shaped valve on the inner or a end of 
the oil passage, which valve is fitted or formed with a projecting piece, 
which causes the valve to move on its seat with the vibration of the part 
to which the lubricator is fixed. In a lubricator for loose pulleys or 
moving parts the said valve is also used, but in this case the extent to 
which it may rise from off its seat is limited by a stop. 

1303. T. Grant, Blackweir, Cardiff, ‘‘ Compressing small coal.”—Dated 13th 
May, 1871. 

This vam gement of machinery or a) tus for compressing small coal 
into blocks consists mainly of a pug mill or mixing machine, having be- 
neath it on the same vertical shaft a distributing pan. Connected with 
these parts by means of a lever and catch is a revolving table constructed 
with a number of moulds which receive the fuel from the distributing 
pan. The blocks thus formed are each com: by means of certain 

ressers or mould bottoms operated by a steam or hydraulic eylinder 
Paving a piston or ram. To the opposite end of this oo is connected 
a lever and rod. which by means of other pressers lift the compressed 
block out and from the moulds. a are employed to retain the 
pressers in certain required positions. e whole of the hereinbefore de- 
scribed arrangement of mechanism is mounted upon wheels so that it can 
be moved from place to place as may be desired. 

1390. J. W. Smirn, Warrington-crescent, London, “ Fermenting worts.”— 
Dated 24th May, 1871. ea 

The novelty of invention consists in the p by fermenta- 
tion of a ter and better quality of yeast without the 
ee it from the worts in the process of distillation, or of vinegar 

yy subsequent treatment. ‘ 

1453. T. Sweeney, Boston, Massachusetts, U.S., ‘‘ Machine for measuring 
and registering a flowing liquid.” —Dated 81st May, 1871. 
This invention comitstodd | an outer cylimdrical shell or case cast integral 
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with an inlet tube passage at one side, which passes down outside the 
cylinder and communicates with the inside of the case by a port in its 
bottom in a direction at right angles to the line at which the water enters, 
while at the side opposite the inlet port the outlet port is situated and 
leads to the exhaust pipe, the various ports being cast homogeneous with 
the cylinder, as is also the tubular chamber for reception of the rock 
shaft and piston head or collar which imparts the movements to the dial 
indicator. The main piston is a homogeneous casting, and contains four 
chambers, the top one of which contains a sliding concave valve, and 
communicates by passages with the bottom chumber, two es at one 
end and two at the other end of said top and bottom chambers, while the 
other two passages are located at opposite sides, the said main piston 
being lined centrally with a sheet metal tube having openings 
communicating with the various ports and with the exhaust spaces for 
flow of liquid formed between it and the inner side of the piston. The 
inner and smaller piston is composed of two upright side walls, an open 
top, and a port at bottom governed by a sliding inverted valve. Both the 
main and smaller pistons are formed with longitudinal slots, in which 
projections enter to allow them to traverse the cylinder longitudinally 
without revolving therein. Water or liquid under pressure enters the 
instrument through the induction or inlet passage of its outer case or 
shell, and enters through the port in its bottom into the lower chamber 
of the main piston, from whence it passes through the four passages 
before named upward into the top or valve chamber, passing in its ascent 
about both sides of the piston. The water arriving at the top chamver 
of the piston finds one of the ports of the top valve open: and therefore 
enters such port and descends to one end of the small piston which 
carries the convex valve. The pressure of the liquid between the heads 
of the pistons drives the smaller of them to the left and opens one of the 
ports of the main cylinder, the inner piston being always full of water 
and oyen to its current. The water now passes between the heads of the 
two p.st ms and forces the main piston to the left, carrying with it its 
valve and rod, thus causing the left end of such rod to abut against the 
adjacent head of the case of the instrument, this last act opening the 
upper port of the concave valve and driving into the exhaust port the 
water contained in the left-hand end of the case of the instrument, it 
being understood that such action and discharge take place whenever the 
stop cock in any part of the building or elsewhere is open to draw water, 
such opening of course destroying the equilibrium and allowing the 
pressure of the incoming water to actuate the various parts of the instru- 
ment. 

1503. W. R. Lake, Southampton-buildings, London, “ Hoisting machines.” 

—A conmunication.— Dated 6th June, 1871. 

The said invention consists in the combination of a reversing gear and 
drum, driven by any convenient power, with a rope so connected with 
blocks or sheaves as to lead the said rope to and from the said drum to a 
pair of platforms, chairs, or boxes attached to the rope, and so combined 
with rollers and guides as to enable the said platforms to move in oppo- 
site directions relatively to each other, so that while one of these plat- 
forms shall be compelled to ascend to the upper stories of a building 
with material, the other platform will descend to the lower story to re- 
ceive afresh load. By shifting a clutch the empty platform will descend 
and the loaded one ascend until it reaches its landing, which is indicated 
by a latch securing its platform. 

1654. C. Crossman and J. H. Fercuson, Dublin, “ Horseshoes, dc.” —Dated 
23rd June, 1871. 

The said improvements relate to an improved mode of making shoes for 
horses and other animals of burden or draught, the shoes being so made 
that they may be readily attached to the animal’s feet by means of 
suitably arranged straps without the use of attaching nails, and be easily 
detached when required. The shoes are made of iron or steel, and are 
provided with a rim which clips or embraces the lower part of the outside 
of the animal’s hoof. Projections are formed upon the rim, to which are 
attached, by rivets or otherwise, strong straps which are carried round 
the hoof and are connected with a back strap or back piece made of 
leather or other suitable material, and adapted to fit the back of the foot, 
so that the straps and back piece are made to hold the shoe firmly 
attached to the hoof. The lower part of the shoe which comes in contact 
with the ground is in some cases formed of a steel plate, grooved or other- 
wise shaped so as to give a good foothold to the animal. The stecl plate 
is attached to the rim or upper part of the shoe by screws, so that when 
an old plate is worn out it may be removed and replaced by a new plate. 
The use of these removable plates, though not essential in all cases, 
constitutes an important feature in the safd improvements. 

1664. H. Lipsey, New Bedford, U.S, ‘ Glass blowers’ moulds.”—A coin- 
munication.—Dated 24th June, 1871. 

The object of the said invention is to remedy an evil incident to the 
formation of glass articles by means of a press of stationary mould, viz., 
the production of seams or ridges in such articles at each joint of the 
mould, such seams or ridges not only marring the appearance of the 
articles, but being objectionable in other respects. By means of the said 
invention a perfectly smooth and even surface is imparted to the external 
face of the glass. The said invention consists in the peculiar construction 
and arrangement of the devices by which this result is attained. In the 
carrying out the invention he employs, First, astationary bed for support- 
ing the glass while being acted on; Secondly, a mould made in two 
sections or parts, either smooth or having a series of rollers or other 
forming devices disposed on their inner surfaces, Thirdly, mechanism or 
means for opening and closing the mould; and Fourthly, mechanism or 
means for putting the mould or forming devices in rotation. 








THE BRITISH ASSOCIATION.—The arrangements for the meeting 
of the British Association in Edinburgh are now nearly completed. 
The sections will be accommodated in the various class rooms of 
the University, and it is expected that the great hall of the Parlia- 
ment House will be used asa reception room. The first general 
meeting of the Association will be held in the Music-hall on Wed- 
nesday evening, the 2nd of August, at 8 o’clock, when Professor 
Huxley will resign the chair, and Professor Sir William Thomson 
will assume the presidency and deliver an address. On Thursday 
evening, the 3rd of August, a lecture will be delivered in the same 
place by Professor Abel, F.R.S., on some recent investigations and 
applications of explosive agents. On Friday evening, the 4th of 
August, a soiree will be given by the Professors of the University. 
On Monday evening, August 7th, a discourse will be delivered in 
the Music-hall by Mr. E. B. Tylor, F.R.S., on the relation of pr’ 
mitive to modern civilisation. On Tuesday evening, August 8th, 
there will be a soiree in the Museum of Science and Art; and the 
concluding general meeting will be held on the afternoon of Wed- 
nesday, the 9th. On Thursday, the 10th, a number of excursions 
will be made. Among other distinguished foreigners expected to 
be present at the meetings of the Association are Professor 
Bierens de Haan, of Leiden ; Dr. and Madame Janssen, of Paris ; 
Professors Margo and Szabo, of Pesth; Professor Zenger, 
of Prague ; Dr. Buys Ballot, of Utrecht ; Professor Boogaart, ot 
Leiden; Baron L. Eétvés, of Pesth; M. Abbé Mozrgns, of 
Paris ; Professor von Beneden, of Louvain ; M. L. A. Colding, of 
Copenhagen ; and Professor Dolffs, Heidelberg. The following 
list of sectional officers will be submitted to the General Com- 
wittee on the 2nd August :—Section A.—Mathewmatical and Physi- 
cal Science.--President, Professor P. G. Tait, F.R.S.E. Vice- 
presidents, Professor R. Grant, F.R.S.; Rev. Professor Kelland, 
F.R.S., L. and E, Secretaries— Professor W. G. Adams, F.K.A.S. 
J. T. Bottomley ; W. R. Clifford, B.A.; Professor J. D. Everett, 
F.R.S.E.; Rev. R. Harley, F.R.S. Section B.--Chemical Science. 
—President, Professor T. Andrews, F.R.S., F.C.S. Vice-presi- 
dent, Professor Anderson, F.R.S.E., F.C.S.; Professor J. 8. 
Brazier, F.C.S. Secretaries—J. Y. Buchanan; A. Vernon Har- 
court, F.R.S., Sec. C.S8.; Professor T. E. Thorpe. Section C.— 


Pr 


Geology.—President, Professor Archibald Geikie, F.R.S., F.G.S. | 
Vice-presidents—Dr. J. Bryce, F.R.S.E., F.G.S.; J. Young, M.D. | 


Secretaries- R Etheridge, F.R.S., L. and E.; J. Geikie, F.R.S.E.; 
T. M’Kenny Hughes, M.A., F.G.S.; L. C. Miall, F.G.S. Section 
D.—Biology.—President—Professor Allan Thomson, F.R.S., L. 
and E. Vice-presidents—Professor Wyville Thomson, F.R.S.; 
Professor W. Turner, F.R.S.E. Secretaries—Dr. Sebastian Evans, 
M.A.; Dr, T. R. Fraser, F.R.S.E.; Dr. Arthur Gamgee, F.R.S.E.; 
E. Ray Lankester, B.A , Professor Lawson. M.A.; H. T. Stain- 
ton, F.R.S.; C. Staniland Wake. Section E.—Geography.—Vice- 
residents—Sir W. Elliot, K.S8.I., F.L.S.; Sir Heury Rawlinson, 
C.B., F.R.S., Pres. R.G.S. Secretaries—H. W. Bates, Assist, 
Sec. R.G.S.; A. Buchan. F.R.S.E.; A. Keith Johnston, jun., 
F.R.S.E.; Clements R. Markham, F B.G.8. Section F.—E 
Science and Statistics.—President—Lord Neaves. Vice-presidents 
—the Lord Advocate; Kdward 8. Gordon, M.P. Secretaries— 
J. G. Fitch, M.A.; James Meikle. Section G.—Mechanical 
Science.—President — Professor Fleeming Jenkin, C.E., F.R.S. 
Vice-Presidents—Professor Rankine, F.R S., L. and E.; Thomas 
Stevenson, C.E., F R.S.E. Secretaries—H. Bauerman, F.G.S.; 
Alexander Leslie, C.E.; J, P. Smith, C.E. 














SHIPBUILDING ON THE CLYDE.—Messrs. Thomas Wingate and 
Co. have just contracted for another large screw steamer of about 
2500 tons for Messrs. Lewis T. Merrow and Co.’s Transatlantic 


line. These steamers dre to be classed A100 at Lloyd’s, and for , 


speed and f gers accom tion are intended to compete 
with the best afloat. Messrs. Tod and McGregor have now on 
hand two of the largest merchant steamers afloat except the 
Great Eastern, They are named respectively the City of Mon- 
treal and the City of Richmond, ant they are intended for the 
Inman line between Liverpool and America. ‘The largest of the 
two vessels, the City of Richmond, is 444ft. long over all, 43ft. 
breadth of beam, and 36ft. depth of hold. It will be fitted with 
trunk engines of 3700 horse power, and its gross tonnage will be 
4600 tons. Being specially intended for passenger service, it will 
be fitted up sn the most sumptuous and comfortable manner. 

BIRMINGHAM Export TRaDE.—Birmingham merchants, as a 
rule, are busy, and report favourably of all the markets usually 
active at this season. Advices from Canada point to an excellent 
fall trade with the Dominion, and Canadian buyers now in 
Birmingham are distributing ord+rs for early shipment very freely. 
Trade with South Australia and New Zealand is decidedly brisk, 
and manufacturers of galvanised sheets, sheep shears, agricultural 
implements, and hollow-ware, are all very busy on account of those 
markets. For the Cape orders are still pouring in by every mail, 
chiefly for mining tools, cast hollow-ware, and camp requisites; 
but goods of a higher class are also in improving request in the 
colony, and electro-plate and d tic iron gery are freely 
taken. Of the continental markets the only one showing any 
special buoyancy at present is France, from which country very 
satisfactory orders are coming to hand for brass wire, iron tubes, 
tools. and steel toys. Spain, also, is a good customer at present 
for electro-plate aud hardware. With South America trade steady; 
but on the Eastern coast stocks are still unduly large, and prices 
proportionately weak. Now that the yellow fever has abated at 
Buenos Ayres, business is fast resuming the old channels, and the 
Italian immigration to the River Plate is as brisk as ever. On the 
Western Coast the Chili markets have been adversely affected by 
the long depression in copper, but they are now rapidly increasing, 
a the trade prospects of the country are considered very satis- 
actory. 

THe Raitway OVER Mont Cenis.—The following extract from 
Mr. Whymper’s ‘* Scrambles Amongst the Alps” may be interesting 
to our readers as a popular account of the Fell Railway as viewed 
by unprofessional eyes:—The railway itself is a marvel. For 
fifteen miles and three-quarters it has steeper gradients than one 
in fifteen. In some places it is one in twelve and a-half! An 
incline at this angle, starting from the base of the Nelson Column 
in Trafalgar-square, would reach the top of St. Paul’s Cathedral 
if it were placed at Temple Bar! A straight piece of railway con- 
structed on such a gradient seems to go up a steep hill. One in 
eighty, or even one in a hundred, produces a very sensible 
diminution in the pace of a light train drawn by an ordinary 
locomotive ; how, then, is a train to be taken up an incline that 
is siz times as steep? It is accomplished by means of a third rail 
placed midway between the two ordinary ones, and elevated 
above them. The engines are provided with two pairs of hori- 








zontal driving-wheels as well as with the ordinary coupled vertical | 


ones, and the power of the machine is thus enormously increased ; 
the horizontal wheels gripping the centre rail with great tenacity 


by being brought together, and being almost incapable of slipping, | 


like the ordinary wheels when on even a moderate gradient. The 
third rail is the ordinary double-headed rail, and is laid hori- 
zontally ; it is bolted down to wrought iron chairs 3ft. apart, 
which are fixed by commun coach-screws to a longitudinal sleeper, 
laid upon the usual transverse ones ; the sleepers are attached to 
each other by fang-bolts. The run acroxs the top of the pass 
from the Summit station to the Grande Croix station—a distance 


of about five miles is soon accomplished, and then the tremen- | 


dous descent to Susa iscommenced. This, as seen from the engine, 
is little less than terrific. A large part of this section is covered 
in, and the curves succeed one another in a manner unknown on 
any other line. From the outside the line looks more like a 
monstrous serpent than a railway. Inside one can see but a few 
yards ahead, the curves are so sharp, and the rails are nearly in- 
visible. The engine vibrates, oscillates, and bounds; it is a 
matter of difficulty to hold on. Then, on emerging into the 
open air, one looks down some 3000ft. or 4000ft. of precipice and 
steep mountain side. The next moment the’ engine turns 
suddenly to the left, and driver and stoker have to grip firmly to 
avoid being left behind ; the next, it turns as suddenly to the 
right; the next there is an accession or diminution of speed, 
from a change in the gradient. An ordinary engine, moving at 
fifty miles an hour, with a train behind it, is not usually very 
steady, but its motion is a trifle compared with that of a Fell 
engine when running down hill. It may be supposed from this 
that travelling over the Fell railway is disagreable rather than 
pleasant. It is not so; the train is steady enough, and the car- 
riages have remarkably little motion. Outside they resemble the 
cars on the Swiss and American lines ; they are entered at the 
end, and the seats are arranged omnibus-fashion, down the length 
of the carriage. Each carriage has a guard and two brakes, an 
ordinary one, and a centre rail brake ; the handles by which they 
are worked come close together on the platform at one end of the 
carriage, and are easily worked by one man. The steadiness of the 
train is chiefly due to these centre rail brakes. They greatly 
diminish the up-and-down motion, and render oscillation almost 
impossible. The steadiness of the train is still further maintained 
by pairs of flanged guide-wheels under each of the carriages, 
which, on a straight piece of line, barely touch the centre rail, 
but press upon it directly there is the least deviation towards 
either side. There is no occasion to use the other brakes when 
the centre rail brakes are on ; the wheels of the carriages are not 
stopped, but revolve freely, and consequently do not suffer the 
deterioration which woula otherwise result. The steam is shut 
off and the brakes are applied a very few minutes after beginning 
the descent to Susa. The train might then run down for the 
entire distance by its own weight. In practice it is difficult to 
apply the proper amount of retardation; the brakes have fre- 
quently to be whistled off, and ti it is ry to steam 
down against them. Theoretically, this ought not of course to 
occur ; it only happens occasionally, and ordinarily the train goes 
down with the steam shut off, and with the centre rail brakes 
screwed up moderately. When an average train—that is, two or 
three carriages and a luggage van—is running down at the maxi- 
mum speed allowed (fifteen miles an hour), the brakes can pull it 
up dead within seventy yards. The pace is properly kept down 
to alow point in descending, and doing so, combined with the 
knowledge that the brake power can easily lessen it, will tend to 
make the public look favourably on what might otherwise be con- 
sidered a dangerous innovation. The engines also are provided 
with the centre rail brake, on a pattern somewhat different from 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE WEEKLY MEETINGS OF THE IRONMASTERS : The business done 
—THE GREAT DEMAND FOR HEMATITE ORE AND HEMATITE IRON : 
The cause : The prospects of the red ore trade—THE GREAT FRENCH 
IRONMASTER—FORCIBLE POSSESSION AT IRONWORKS~ RISE IN 
TIN -GREAT DEMAND FOR BESSEMER RAILS—A DIFFERENCE AT 
THE LOCOMOTIVE WORKS AT WorcESTER: How adjusted —Tram- 
WAYS IN BIRMINGHAM AND ELSEWHERE. 

THE transactions on "Change in Wolverhampton on Wednesday 
were encouraging, and the reports of the demand for most descrip- 
tions of iron favourable. Thus far in the summer the operatives 
have been able to continue their work with more regularity than 
usual ; but on Wednesday the atmosphere was so sultry that in 
several parts of the district the puddlers ceased after doing only 
three turns or half-a-day’s work. 

The orders cowing in are fully up to expectation for nearly all 
the descriptions of iron produced hereabouts ; and the advance of 
5s. a ton obtained by makers of finished who had previously been 
selling considerably uuder list is fully sustained. 

Good ironstone was in demand on Wednesday. Wigpool 
hematite could have secured buyers for considerable quantities if 
the ore had been available. All, however, that can be brought to 
bank from the pits in the ensuing quarter has been already sold, 
chiefly to a few leading blast-furnace proprietors in thix district. 
Nor is the Wigpool an exceptional case. This Forest of Dean ore, 
with ore from Somersetsbire. from Devon, from Cornwall, from 
the West Coast, aud from the North of England. witb a good per- 
centage of iron was never more valuable. On Wednesday after- 
noon samples of stone from North Wales were shown in the ball. 
As to their quality the opinions expressed by ironmasters varied. 

Nothing is more remarkable in the present condition of the 
mineral and metal market than the progressive worth of hematite 
ore and hematite iron. The erection of Bessemer works has been 
much more rapid than the production of the pig iron that can 
alone be used in the converters, hence the great sale of Bessemer 
pigs, and constantly rising worth. The steel makers are using so 
much of the iron that the price of the ore for ordinary ironwaking 
enhances with the rise of the mineral used for the makiug of iron 
for the converters. Hematite ores are worth prices that some 
few years ago would have been thought fabulous. We have be- 
fore noted how diligently new supplies are sought out, and how 
readily good samples sell to the makers of iron in the Stafford- 
shire, the Welsh, and other district-, where up te recent times 
they have depended so greatly upon their own clay lands. This 
feature is still observed, and it comes out with growing conspicu- 
ousness. There is a splendid future before all who can offer such 
goods. Nothing can prevent a continued rise in mineral products 
of this class. The views of capitalists are seen in the fact that a 
new company for working hematite ore is so much in favour that 
before the shares are allotted they are quoted at 3 premium. 

On Saturday Messrs, H. de Simencourt aud Co., of the Lanes- 
field Ironworks, near Bilston, suspended payment, One mill 
worked up to six o'clock on that morning, but over night it bad 
become known to a few persons interested in the concern that the 
event was inevitable, and by an early hour on Saturday morning 
resort was had by some five or six creditors to the extraordinary 
course of sending workmen to the place to bring away a material 
guarantee for payment of accounts due. Quite an army of men 
got upon the premises from the canal and the road, By nine 
o'clock 150 operatives are believed to have been there, ali scram- 
bling for pig iron, finished iron, tools &c, These for some four 
hours they were carrying to boats and to vehicles and removing to 
the premises of the creditors concerned. The representatives of 
the insolvents were powerless, for atter the mill had completed 
the last *‘ turn” hardly more than half a dozen workpeople could 
be mustered. Application was made to the police authorities at 
the Bilston station, and a few officers were sent down, but their 
duties did not extend beyond seeing that there was no breach of 
the peace. It is estimated that property worth perhaps £2000 
was removed by the creditors from Laue-field Works on Saturday. 
Some of it belongs to the landlord of the works, and some to 
certain of the operatives. In truth the place was pretty much 
stripped of all movable possessions. Notices have been served 
upon the creditors warning them of the illegality of their pro- 
ceedings, and threatening penal consequences if the property 
shuuld not be sent back to the works witbout delay. Roughly 
estimated the unsecured liabilities may amount to from £10,000 to 
£15,000. On Mr, de Simencourt’s bebalf a petition for liquidation 
by private arrangement was filed on Monday in the Wolver- 
hampton County-court, The immediate cause of the suspension 
at this moment is set down to be the pressure put upon the firm 
by the railway carriers so soon as an ironmaking house on the 
right of the Lanesfield Works, and another on the left, succumbed 
afew days ago. ‘T'be suspension does not occasion surprise to 
those people who know the iron trade in South Staffordshire, but, 
as may be supposed, it has not made credit easier for those to 
whom credit is a matter of importance. The first meeting of 
creditors is likely to take place in Birmingham on the 10th of 
August. 

Ironmasters here learn with interest that M. Schneider was 
closeted with M. Thiers for several hours on Saturday, and ex- 
posed to that statesman a plan for entirely changing the economical 
régime of the country. It is further added that the chief of the 
Executive Power insisted on calling the master of Creusot Mon- 
sieur le Président. 

Mr. A. C. Scott's circular announces that the price of tin was 
on Monday advanced. Present,quotations :—Common, £158 ; re- 
fined, £140. 

Messrs. Kimpson and Son’s circular gives prices at—tin in 
blocks, 138s. 6d. per cwt.; tin in ingots, 138s. 6d. per ewt.; tin in 
bars, 140s. 6d. per cwt.; tin, refined, in blocks, 140s. 6d. per cwt.; 
tin granulated, 156s. 6d. per cwt. Messrs. Crawley, Parson, and 
Co. report as follows :—Common blocks, 138s. per cwt.; common 
ingots, 138s. per cwt.; common bars, 139s, per cwt.; refined ingots, 
140s. per cwt. 

Wheels tand axles are stillin request, and the Bessemer steel- 
works at Wednesbury are turning out large quantities of steel 
rails, &c., probably 300 tons per week. 

Coal is worth more money now than a month ago. The advance 
is especially noticeablein gas samples. These in Lancashire and 
elsewhere are quo'ed up from 10d. to 1s. a ton, nor are sellers dis- 
posed to take anything under the new quotations, We know of in- 
stances in which firs‘-class buyers have made offers nearly ap- 
proaching the quotations. 

The men—between 3v0 and 400—employed at the Locomotive 
and Carriage Works of the Great Western Company, at Worcester, 

pended work on Monday, not on account of wages, but in con- 





those on the carriages, and the flat sides which press ag t the 
rails are renewed every journey. It is highly desirable that they 
should be, for a single run from Lanslebourg to Susa grinds a 
groove into them about three-eighths of aninch in depth. Driving 
the trains over the summit section requires the most constant 
attention and no small amount of nerve, and the drivers, who are 
all English, have well earned their money at the end of their run. 
Their opinion of the line was concisely and forcibly expressed to 
me by one of them in last August. ‘‘ Yes, mister, they told us as 
how the line was very steep, but they didn’t say that the engine 
would be on one curve, when the fourgon was on another, and the 
carriages was on a third. Them ients, too, mister, they says 
they are one in twelve, but I think they are one in ten, at the 
least, and they didn’t say how we was to come down them in that 
snakewise fashion. It’s worse thanthe G. I. P., mister; there a 





fellow could jump off; but here, in them covered ways, there | 


ain’t no ag to jump to.” . . Let us now turn to the great 
tunnel of the Alps, the completion of which is to be death to the 


Fell railway. 


' tinent, 


sequence, as they allege, of certain petty annoyances to which 
they have been subjected since the new overseer, Mr. Alcombe, 
was engaged. Mr. Armstrong came down from Swindon and con- 
ceded to ull the demands of the men with the exception of the 
discharge of the obnoxious manager. A mass meeting of the men 
was held in the evening, and they unanimously resolved, after bear- 
ing the reports of their deputations, to resume work the next 
morning. 

In the last session of Parliament, it will be remembered, powers 
were obtained for making tramways from Birmingham to Hands- 
worth, Westbromwich, Tipton, Aston Park, Moseley-road, and 
King’s Heath. These powers have been purchased by the General 
Tramways’ Company, Limited, an undertaking formed for the 
purchase and acquisition of privileges and concessions for tram- 
ways in populous towns in the United Kingdom and on the Con 

‘for undertaking the construction, working, and main- 
tenance of such tramways, and for disposing of the same from time 
to time, as may be found advantageous.” The directors of this 
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company are negotiating with the corporation of Birmingham for 
the construction and working of tramways between the borough 
boundary. «nd it is contemplated to open up other lines in the 
neighbourhood, which would appear to be the natural extension of 
these systems. The new compsny contemplate the taking over 
the whole of the business and plant of the Birmingham Omnibus 
Company, to be worked with and as a feeder to the system of local 
tramways. The same company have also undertaken the con- 
struction of tramways at Lisbon, Florence, and Madrid, for which 
the contractors have obtained special concessions. 


THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—THE MIDDLFSBROUGH DOCK—THE 
DRAINAGE SCHEME AT MIDDLESBROUGH—THE NEW _ STEEL 
WORKS AT GoRTON—THE NINE HOURS’ MOVEMENT—THE CO- 
OPERATIVE ENGINE WORKS AT NEWCASTLE-ON-TYNE—PRICES. 

THERE was an excellent attendance on ‘Change at Middlesbrough 
on Tuesday. All kinds of iron were in request. Prices were firm, 
but no advance was made. Like the previous week, some makers 
were fortunate in receiving 6d. per ton extra for iron which was 
required to complete the cargoes of steamers waiting to proceed to 
sea, 

In the finished iron trade there is great activity. Throughout 
the North of England the mills are busy. The rail trade is in a 
satisfactory condition, most of the makers having orders on their 
books which will occupy them several months yet. There isa 
good demand for plates and angle iron. All the branches of the 
finished iron trade are in a healthy state. 

At Middlesbrough rapid progress is being made with the dock 
extension, which will cost the North-Eastern Railway Company 
about £100,000. The trading people of that progressive town are 
fully alive to the requirements of the place, and are always agitat- 
ing for extensions and improvements. On Tuesday, at a mecting | 
of the Chamber of Conimerce, the following report of a special 
committee was adopted :—‘* The committee considers that it is very 
important that the quay wall should be continued on the south 
side of the duck in connection with the dock extension now in 
progress ; that a good substantial warehouse, with proper sheds, 
should be erec'ed on the south-eastern side of the dock entrance, 
and that a powerful set of shear legs should be selected for load- 
ing heavy goods and machinery on the north side of the existing 
entrance.” I understand the directors of the North-Eastern 
Railway Company will give this report their carefui con- 
sideration, and will likely do all that is asked in it. At. 
the next meeting of the Middlesbrough Chamber of Com- 
merce a paper will be read ‘*On the Necessity for Direct 
Railway Communication between the Durham and Yorkshire 
banks of the Tees at or near Middlesbrough.” It is to be hoped 
that as the scheme for crossing the Tece by a swing bridge at 
Newport was rejected by the parliamentary committee, some 
means of improving the communication near Middlesbrouzh will 
be agreed upon by the various interested parties, so that the great 
iron-producing district of Cleveland may reap the advantages of 
a closer counection with the Hartlepool cval-field, 

The Middlesbrough Corporation will shortly commence with 
their new drainage scheme. ‘They are so satisfied with the 
responsibility of the undertaking that they have resolved before 
actually beginning the work to consult Mr. Lawson, C.E. again 

Messrs. Bolckow, Vaughan, and Co., Limited, the owners of 
collieries in South Durham, mines in Cleveland, and ironworks at 
Middlesbrough and Wilton Park, have commenced the new 
Bessemer steel works at Gorton, near Manchester, which they 
purchased some time ago. The firm have made great alterations 
and additions to the plant. 

An attempt is being made to hold a conference between masters 
and men at Newcastle-on-Tyne to discuss the nine hours’ moye- 
ment, with a view to putting an end to the strike which has 
now lasted so long in the engineering trade. There seems to be 
some doubt whether it will be arranged to hold the conference 
this week. The masters held a meeting on Tuesday, and agreed to 
meet the men and discuss the question on certain conditions. The 
men will be able to say whether they will consent to these con- 
ditions. I believe that the men will not be willing to make any 
concession ; they will adhere to their determination to hold out 
for the nine hours’ movement, and will decline to accede to any 
compromise which may be suggested, The masters should have 
met them before there was a strike and discussed the question 
then. 

On Monday the Co-operative Engine Works, Ouseburn, New- 
castle-on-Tyne, to which I alluded a week or two ago, are to be 
started. I hear that a large number of shares have been taken up 
by working men. | 

The prices of iron are as follows :—Pig iron, No. 1, 51s. 64.; 
No, 2, 50s. 6d.; No. 3, 48+.; No. 4, 47s. The prices of manufac- 
tured iron are as follows:—Commmon bars, £6 17s. 6d. to £7 ; cable 
iron, £7 10s. to £8; ship plates, £8 17s. 6d. to £9; boiler plates, 
£9 5s. to £9 10s.; rails, £6 15s. to £7; colliery rails, £6 17s. 6d. to 
£7 10s.; puddled bars, £4 17s. 6d. to £5. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE GLASGOW IRON MARKET—EXPORTS OF PIG IRON—ENGINEER- 
ING AND IKONFOUNDI>G—STRIKE OF BRASSFOUNDERS AT 
DuNDEE— SHIPBUILDING ON THE CLYDE—REMOVAL OF MESSRS. 
J. AND G, THUMSON’S YARD. 

THIS being the holiday season in Glasgow, there is little business 

doing in the pig iron market, and there is no change of any conse- 

quence since last report. Warrants are now quoted at 59s. cash, 
and 59s. 3d. one morth. The exports of pig iron continue very 
high, being 23 328 tons for the past week, as against 8794 tons for 
same week last year, which is an increase of 14,534 tons for the 
week. From Ayrshire alone the shipments amounted to nearly 

5000 tons. 

There is no change to report in the prices of malleable iron, all 
deliveries of iron to shipbuilders and engineers being suspended on 
account of the fair holidays. 

The engineers and ironfounders of Glasgow and neighbourhood 
have abundance of work on hand, and when the works resume 
after the fair holidays have terminated—which will not be, except 
in a partial way, and exceptionally, till next Monday—there 
will be considerable briskness in all departments for some time 
to come. 

A strike among the brassfounders of Dundee commenced on 
Saturday, the object of the strike being to obtain an advance of 
2s. 6d. per week on their wages. Some time ago they asked and 
obtained a reduction of working hours from fifty-seven to fifty- 
one per week, but as that involved a corresponding reduction of 
wages—a consequence which workmen generally do not seem to 
understand—they have now resorted to the usual foolish expedient, 
in order to compel, if possible, an increased rate of pay. It is 
said that a few of the employers, who are very hard pushed with 
contracts, have temporarily acceded to the demand. 

In shipbuilding on the Clyde there is still great animation, and 
new contracts continue to be made with unusual frequency. 

As intimated in a former letter, Messrs. J. and G, Thomson, 





| presided. After considerable di 


| consider their choice- either to agree to it or otherwise. 





the well-known shipbuilders, are about to remove further down 
the river, not only to make room for the operations of the Clyde 
trustees on the south bank of the Clyde, but also to make ade- 


quete provision for the requirements of their large and increasing | 


business. The fom have, st }1erent, a large number of orders on 


hand, but, owing to the ins: ficiency of accommodstion, they have 
been compelled to delay the laying down of several Jarge vessels 
until they enter upon their new premisés, 
ground have been acquired by Messrs, J. and G, 


Thirty-three acres of 
homson on the 


Barns of Clyde, below Whiteinch, as the site of the new yard; and 
the erection of the works, which will be on an extensive scale, 
will shortly be proceeded with. This removal of Messrs. Thom- 
son’s yard, which is, at present, the-farthest up the river, is 
another step in that down-river migration which He been going 
on since Messrs. Tod and McGregor made their removal, now 
some eighteen years ago. In all cases the removals have proved 
of advantage to the shipbuiiders, and have been the means of en- 
larging and developing that great industry which ranks so im- 
portant in this quarter of the kingdom. 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE IRON TRADE: The effict of the change in the weather: The 
amount of busine:s done on foreign account not quite equal to ex- 
pectations: The absence of Russian orders the chief drawback; 
British India also a poor customer: The cause of activity at the 
Welsh works: Amerwan requirements: The rail orders: Increase 
in Canadian and Australian transactions: Demand for bridge 
and shipbuilding iron—THE HOME TrADE Demand for steel and | 
iron rails, bars, plates, &c.: The production and sale of pig iron | 
—QUOTATIONS—THE TIN-PLATE TRADE—STEAM AND HOUSE COAL | 
TRADES— THE COLLIERS’ STRIKE: Meetings of the employers and | 
of the men—NEW PIER AT MILFORD HAVEN. 


THE change from cool to hot weather which has apparently taken 
place this week has already begun to produce the usual effect at 
the ironworks. A broiling July sun, added to the intense heat of 
the great fires of the establishments are, as might well be imagined, 
almost beyond the endurance of the strongest men, and it is not 
surprising to find that sume of the hands bave not been able to | 
make so much time this week as they have previously. The 
difference is not much felt yet, however, in the execution of con- 
tracts, but it must now be expected that for the next month, at 
least, there will be a falling off noticeable in the smount of work 
accomplished in the course of the week. This wil], no doubt, have 
the effect of adding somewhat to the firmness of the market, 
which is at present by no means overstocked with materials. 

Taking into account all the branches of the trade, it must, per- 
haps, be admitted that the amount of business done on foreign 
account has not been quite equa! to expectations, neither in this 
nor the other ironmaking districts, and there is yet room for im- 
provement before it can be said that former prosperity has been 
regained. The great chief drawback to the trade of this district 
eversince the warof last year has been the marked absence of Russian 
orders, which previously were so large as to form one of its principal 
stays. British India has also been comparatively but a poorcustomer 
this year, and still from those two mentioned sources very unim- 
portant specifications are coming to hand. What has caused so 
much activity in the Welsh establishments have been the extensive 
and numerous American purchases, chiefly of :ailw»y iron, and it 
is quite clear that had it not been for the almost unprecedentedly 
large requirements of the United States, Canada, aud other parts 
of the New World, the trade must have remained in a very un- 
satisfuctory state even to the present time. Owing fortunately, 
however. to that great country, whose requirements seem to in- 
crease rather than otherwise, there is now and bas been for some 
weeks past an appreciable degree of animation to be witnessed at 
most of the works. 

The large rail orders which continue to arrive from transatlantic 
buyers, together with the specifications which now and then reach 
the market from continental countrics, keep the rolling mills well 
employed, and some addition is now being made to the demand 
for railway materials by purchases on account of Canada and 
Australia. Some other descriptions of manufactured iron are also 
in pretty fair request for foreign purposes, amongst which are the 
various kinds used in bridge-building and the construction of iron 
ships, and the prices for these materials are firm, 

It must be said that home requirements have latterly stimulated 
the trade considerably, the inquiries for steel and iron rails having 
been active, and there has been a good average demand for bars, 
plates, &c., while perhaps the production of pig has been a more 
important branch than for some time previously. In fact there 
seems to be no limit to the demand for this raw material, and in 
all localities makers are still increasing their production and 
extending their powers of production. 

Quotations for all descriptions of iron remain without change, 

Not before, perhaps, for the last two years have the tin-plate 
works been t+ sted to such an extent as they now are to meet the 
demand. Makers are booking orders at the advanced rates without 
difficulty, and many of them will soon have orders enough in 
their books to keep their hands fully employed up to the end of 
the quarter. 

The steam coal trade is still in astate of disorganisation. Large 
orders are offered with average regularity, and the ironmasters, 
who have steam coal collieries, and the coalmasters who have their 
pits at work, continue to keep their men well employed in order, 
as far as possible, to meet the demand. In the house coal trade 
there is no material change. 

The hopes entertained last week in regard to the colliers’ strike 
in the Rhondda and Aberdare districts have not yet been realised. 
The proposition to send deputations of the oldest workmen to the 
colliery proprietors was not, asfar as can be learned, carried out, 
and there has been no nearer approach to an arrangement, Since 
my last report a meeting of the masters has been held at Bristol 
to further consider the position of things, at which Mr, John Nixon 

ion the meeting resolved to 

repeat and to adhere to the offer previously made to refer the dis- 
pute to arbitration; or as an alternative their men would be 
allowed to resume work at the various pits at a reduction of 7} 
per cent. on the rate of wages paid in May last, upon the condition 
that both masters and men should be bound by the arrangement 
for twelve mouths; but should the ironmusters of the Merthyr 
and Dowlais districts advance their prices of labour during that 
period the coalmasters would give un equivalent advance. If the 
men refused this proposal it was seriously intended to introduce 
fresh hands from other districts. The men were given a — to 
ince 
then, however, it has seemed that the difference between the 
colliers and their masters is further from a_ settlement 
than ever. The alternative offered by the latter was 
substantially a reduction of 124 per cent, from what the 
men contend is the proper rate of wages to be paid, and it is clear 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


STATE OF TRADE IN SOUTH YORKSHIRE—TyNE, TEES, &0., IN- 
DUSTRY—TRADE AT HaRRINGTON WORKINGTON HARBouR— 
DELIVERIES OF COAL TO LONDON—STATE OF TRADE AT SHEF- 
FIELD—BowLine [RON AND STEEL CoMPANY. 

THE ironmasters of South Yorkshire are well supplied with orders, 

but at Elsecar, in consequence of some of the mea refusing to con- 

tinue at work, there has been a scarcity of puddled bars for the 
supply of the mills. Gas, water, and colliery pipes are in fair request. 

A considerable tonnage of steam coal has been forwarded to Hull 

and Grimsby, and trade with Lincolnshire in furnace coal and 

coke is active. 

Shipments of coal have been active from the Tyne, and several 
steamers have been loading iron rails, for which there is a good 
demand, especially from the United States. A healthy demand 
for rails prevails at the Hartlepools ; several large iron vessels are 
also building principally steamers from 1000 to 2000 tons burthen. 
On Tees side mechanical industry is active; for marine engines 
there is especially a heavy demand. 

The shipping trade of Harrington has increased of late. A 
steam tug has been purchased for the harbour by Messrs. Bain, 
Blair, and Patterson, the lessees. 

Some improvements have been effected in the entrance to 
Workington Harbour. The chief of these improvements is the 
cutting of a new channel and the diversion of the river Derwent. 
The old channel had from the action of the travelling shingle 
assumed the shape of the letter 8, and its safe navigation was by 
no means a matter of certainty. The new channel runs in nearly 
a straight W.N.W. direction from the end of a wooden jetty re- 
cently erected on the north side, and it will insure a much safer 
entrance if it is maintained. The work has been completed this 
month. The next measure which will be adopted will be the con- 
struction of a pier, some 400ft. in length, extending from the end 
of the present John Pier on the south side. The new pier exten- 
sion will be formed of béton, and will be a work of some magnitude. 
From the development acquired by the local coal and iron trade, 
the port is expected to attain some importance in future years. 
The whole of the improvements have been directed by Mr. J. 
Rendel, C.E. ; Mr. W. Ross has acted as resident engineer, and 
Mr. J. Blain as contractor. 

In the six months ending June 30 the Midland Railway Company 
carried 651,989 tons of coal from South Yorkshire and Derbyshire 
to London ; the Great Northern, 535,154 tons; the London and 
North-Western, 419,299 tons; and the Great Eastern, 384,189 tons. 
In the corresponding half of 1870 the corresponding figures were:— 
Midland, 438,258 tons; Great Northern, 488,836 tons; London and 
North-Western, 430,824 tons; and Great Eastern, 248,507 tons. 

The heavy branches of trade at Sheffield continue in a satis- 
factory state, but most of the light trades of the district are in- 
active. The demand which prevails for Bessemer steel railway 
material and general heavy goods is altogether unprecedented, 
orders coming in faster than they can well be executed. The 
armour-plate and rolling mills are well employed, and there are 
some heavy castings on hand. At Rotherham the iron trade is 
very brisk, both the Midland and the Parkgate Iron Companies 
being busily engaged. 

The Bowling Iron and Steel Company has some orders on hand 
for steel screw propeller blades. 
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' 4ed £64, @2e@. a2 4 
Copper — British — cake | Steel, Swedish faggot .. 0 0 0..0 0 0 
rton.... o |7 0.75 00 OB ccccccccccccccce | 3610 0..15 O O 
Best Selected 0.78 © 0. Tin, Banca,perton..... 1550 0..1360 0 
Sheet......+ . 0 0..8: 00 Straights, fnc—cash.. 1330 9..13150 0 
Bottoms .....+0045 «+ 8 0..88 0 0 For arrival ....+++. 120 0..1330 0 
Australian, per ton ., \74 00.80 00 English blocks .. ... 1356 0.. 000 
Spanish Cake ........ |}68 @ 9.69 0 0 eeee «+. 1960 0.. 00 0 
Chili Bars ....... «. |6710 0..09 0 0 Refined, i - lov 0 0. 00 06 
Do. refined ingot .. |7! 0 9..77 0 0 | Tinplates, prb 
Yellow Metal, per ib. .. | 0 0 6)..0 074) IC. coke 400.277 00 
Iron, pig in Scotland,ton | 219 2d. cash. . di o600..000 
Bar, Welch, in Londo:.| 7 5 0..710 0|| . 3) 0 0..32 0 6 
Waies.| 612 6..615 0 000 4 0 
Staffordshire | 715 0.. 8 3 0 7 9.. 018 6 
Rail,in Wales ......| 615 0..7 0 0 15 4... 017 3 
Sheets, single in Lond | 9 5 0..10 5 0} 10 0..24 0 0 
Hoops, first quality .. 15 0..9 5 0 00.000 
Nailrods ..........6.| 710 0. 715 0 0 0..6110 0 
Swedish .....66 eee 1 0..10 0 0 00..0 00 
Lead, Pix, Foreign pr.tn. | 1) 12 6..17 15 0 0 0.2310 6 
English, WB. .... . | 20 0 0..00 2 6 0 0..32 0 0 
Ovher brands .. 1 0.. 810 @ 0 0.3) 0 0 
Sheet, milled £15 0..19 0 0 00.000 
Sbot, patent 2010 0..21 0 0 008 0 0 
Red or miniw 2 0..0 00 0 0..37 10 o 
White, dry {2 0.26 0 0 15 0..33.0 0 
ground in oil | 0.000 0 0..44 5 0 
Litharge, W.B. | 0.000 15 0..42 00 
Quicksilver, per bot . 910 0..0 00 700.000 
Spelter, Silesian, per ton | 1s 0..18 7 6 -'210 0.060 
English V&S ......}1810 0..0 0 0 || Lard... se.0e 52 0 0..54 0 0 
Zinc, ditto sheet........'24.10 0.. 0 0 0 | Tallow ...ccccceceeeeee WU 0.0 0 0 
PRICES CURRENT OF TIMBER. 
1871. | 1870, 1871. 1870. 
Per load 45s2£4| £5 £ & Per load— 422480426485 
Veak cccccscceeseeeld 5 1310/12 0 130 BT ng Sama tr 
Quebec redpine .. 315 415/ 315 415 a 18 6 :'919 16 017 0 
yellow pine.. 4 5 5 5| 4 0 415 Qnd do. .. 12 51310 12 01210 
st John’s N.B.. yel 0 0 0 0} 0 6 O O| Archangel, yellow.. ]2 10 1-1v lt 012 0 
Quebec, oak, white.. 6 0 6 5| 515 6 5 | St. Pete ye. 13 913 O ll ©12 0 
birch ...... 310 5 0} 315 5S O| Finland.......... 75 8 0 700 0 
sees 310 4.0] 4 5 5S 3 | Memel........... 00 0 0) 7 0 9 ¢ 
seeee + 0 * © U| 0 O O O| Gothenburg,yel. .. 9101010) 9 O10 u 
. + 410 Glo} 6 5 6 O} whie 819 9 0) 8S Ov 0 
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1. . + 210 310] 210 815) erbamn........ 81012 4) 8 0 910 
ssesesesesesee B 5 310] 217 8 2 Christiana, per C. 
ish ..eeeeeeee 2 5 215] BO 313) 120ft. by by 9 10 6 12 10/ 10 1012 10 
Masta, Queb. rd. pine 4 0 G10] 310 5 s}| tn. yellow 
yl pine 61°) 310 & Deck plank, | nt. 
rd. pine ov ojo0080 per 40ft 3in. .. | Rotates 'os es 
Lathwood, Dantz fm. 3 0 5 0| 315 51° | Staves, per ra M. 
St Peter's 5 5 515| 510 610 Quebec pipe ...... 771" 89 0 6710 0 © 
Deals, per C., 12ft. by Bft. 9in. puncheon .. 2210331 18 019 © 
Quebec wht spruce 1210 18 0/19 017 0 Baltic, crown .. 165 0 17501400 150 0 
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THE CycLtops.—The new ironclad double turret-ship Cyclops 
was launched on Tuesday from the dockyard of the Themes Ship- 
building Company at Blackwall. Miss Rolt, daughter of Mr. 
Peter Rolt, chairman of the company, christened the vessel. She 
is the first of a class of ships to be known as the Cyclops class, and 
intended for home harbour service. Four of these vessels were 





that if the masters and men could not come to terms when the 
difference was only 5 per cent , it is hardly likely an arrangement 
could be arrived at when the difference is widened to 124 per 

cent. On Monday an important ting of delegates from the | 
various pits was held, and Mr. Halliday, the president of the 
“ Union,” was present. Most of the speakers spoke with warmth 
upon the various features of the strike, and represented the men 
as feeling insulted by the offer made by the masters’ meeting at 
Bristol, and they contended that it added insult to injury. The 
men state that they are prepared to refer the dispute to 
arbitration provided the masters should unite their three unions, 
viz., house coal, steam coal, and ironworks’ coul, and submit a 
uniform charge per ton for cutting in the three branches. At the 
close it was resolved that the meeting had full confidence in the 
Union, its president, and its executive. 

The foundation stone of a new pier has been laid at Hobb’s 
Point, Milford Haven, in connection with the Pembroke and 
Tenby Railway. Mr. David Davies is the contractor, and the 
work is expected to be completed within six months, The pier is 
to be constructed so as to afford the necessary facilities for large 
vessels to come alongside to discharge and receive cargoes. It is 
expected that it will Jead to a Jarge coaling traffic at Milford 
Haven, the harbour being perticularly advantageous for vessels to 
put in to receive a complement of fuel. A large Irish trade is 








also looked forward to. 


ordered by the Admiralty in September last, of different firms. 
The principal dimensions of the Cyclops are :—Length between 


| perpendiculars, 225tt.; breadth extreme, 45ft.; and depth in hold, 


16ft. 2in.; burden in tons, 2107 old measurement. Her armament 
will consist of two 18-ton guns in each turret, her gun fittings 
being of the most recent and improved construction. She will be 
ready for service in three months from the present time. The 
Pail Mall Gazette states that at a luncheon which was given on 
board the vessel after the launch, Mr. E. Reed was present, and, 
in responding to the toast of his health, said that he had seen the 
navies of other countries lately ; he had looked carefully into their 
work ; and while he should be sorry to say anything against their 
scientific attainments, he could not help saying that glishmen 
need not blush at what they were doing. ere was one thing, 
however, which he felt he ought to notice. The expenses of this 
country upon its navy organisation were insufficient—too much 
was spent in one direction and too little in another. The hydro- 

phic and other departments were quite unworthy of the nation. 
fir, Reed said he was to see the Government adopting a 
course of harbour defence. He would rather see the power of the 
nation concentrated on the ocean, and the idea of defending her at 
her harbours removed as far as possible. It would be a great mis- 
take if the nation looked more after its harbour than its sea-going 
ships, for unquestionably if we did that we should not maintain ou« 


prestige for supremacy, 








Juty 28, 1871. 





THE ENGINEER. 








ON THE CONSTRUCTION OF TRACTION 
ENGINES. 
No. I. 

- Tue traction engine, or common-road locomotive, was 
invented before the railway locomotive. The traction 
engine in its best form is still a very imperfect machine. 
The railway locomotive, on the other hand, is unsu 

in beauty of workmanship and efficiency by any other 
species of steam engine. How are these facts to be ex- 
plained? It cannot be disputed that the general principles 
which guide engineers in designing locomotives apply to 
a great extent to all forms of the steamengine. We require 
a good boiler to generate sufficient steam ; a good arrange- 
ment of machinery to utilise the steam generated. These 
truths should be self-evident. They are invariably acted 
upon by locomotive superintendents with the happiest 
results, We find them frequently disregarded by builders 
of traction engines with the worst possible consequences. 
No one ever hears now-a-days of a locomotive which will 
not keep steam. A breakdown on our railways is, as regards 
the locomotive, a strictly exceptional occurrence. We wish 
it were ible to say as much of the traction engines of 
1871. No competent engineer who is not blinded by self- 
interest will attempt to prove that the traction engine is 
nearly as perfect in its way as the railway locomotive, nor 
yet that a degree of excellence has been reached which it 
is impossible to step beyond. Before the public can be 
satisfied, much better traction engines than any yet made 
must be built. We propose here to explain the reasons 
why the traction engine is still extremely imperfect, and 
to lay before our readers, as concisely as is consistent with 
the importance of our subject, the principles which should 
not for a moment be lost sight of by those who design 
steam engines intended to propel themselves and haul loads 
on our roads, and possibly on our fields, 

It would be waste of time to examine here very closely 
the causes which have conduced to the comparative per- 
fection of the railway locomotive. They are numerous, 
but one stands out more prominently than the rest. The 
railway locomotive has been built almost regardless of cost. 
We say “ has been,” because in the present day the great- 
est possible care is taken to keep down its price, beth by 
the purchaser and the maker; but not so many years have 
elapsed since locomotives were built with regard to but 
one condition, to wit, that they should be the best it was 
possible to build; and this utter disregard of questions of 
first cost did a great deal, no doubt, if not all, to promote 
the progress to perfection of the machine. The best talent 
to design, the best materials on which to work, and the 
best tools with which to work, were all available, and pro- 

rly so, because vast interests were at stake; but the case 

as been and is very different as regards the traction 
engine. Comparatively small sums have been spent in 
bringing these machines to such perfection as they possess. 
They have, under all circuntstances, been built to sell. 
We do not use the words in an invidious seuse, but with 
this meaning; railway companies who built their own 
locomotives built them to use them not to sell them. Manu- 
facturers of locomotives again, were formerly certain of 
getting remunerative prices. Not only was there a large 
demand, but there was practically no competition. The 
case has been totally different with builders of traction 
engines. They have always built on speculation; the 
have had to do not with wealthy companies, but wit 
isolated individuals who have had to be educated into the 
belief that it was good for them to possess engines which 
would propel themselves on English roads and pastures. 
The construction of the traction engine fell into the hands 
of the agricultural engineer, and between agricultural 
engineers there is, and always has been, keen competition. 
It is not wonderful, under the circumstances, that the 
traction engine is still comparatively imperfect. The 
imperfection springs from two causes. In the first 
place, the builders in some cases do not know what 
is and what is not right in a traction engine; in other 
cases, they know very well, but they decline to 
adopt proper systems of construction because they 
think these would of necessity involve an outlay 
which must be ruinous, because it would not be appre- 
ciated by the public. In this matter we believe that they 
are in a sense mistaken to some extent, but it is quite cer- 
tain that if traction engines are not cheap they cannot be 
sold; and unless they can be made cheaply no sensible 
engineer will undertake their construction. Cheapness 
and efficiency are about as difficult to combine as oil and 
water. If as much money had been expended on the road 
locomotive as has been paid for experiments in traction on 
railways, it would be a far more useful and efficient 
machive than it is now, and would probably admit of being 
made with a profit at more moderate prices than now 
obtain. Whatever opinions others may hold on the 
subject, we are firmly convinced, by an experience extend- 
ing over many years, that the locomotive is good because 
at first a very large sum was spent in bringing it to per- 
fection; and, secondly, because at one time large sums 
could be made in building such perfected engines; and hat 
the traction engine is imperfect because, in the first place, 
comparatively small sums have been spent in improving 
it; and because, in the second, manufacturers are not 
yet sure that a fair profit can bé made by building 
engines of a superior type. Before leaving this part 
of our subject we may add that on this latter point 
we believe them to be wrong. The demand for trac- 
tion a. a is in its infancy. Nothing is wanted 
to develope the trade to an enormous extent Lut the 
production of a thoroughly satisfactory engize. In 
pursuance of the pu with which this article is written 
we shall now p to explain what it appears to us the 
traction engine of the future should be. 

It would be very easy, with plenty of space at ovr dis- 
posal, to sit down and consider the traction engine under 
various heads. We might consider it as a steam gene- 
rator, as a steam user, and as a vehicle; but all the condi- 
tions are so closely united that it is very difficult within 
such limits as are at our disposal to consider these points 


as distinctly as is desirable. It is impossible, for example, 





to speak of the boiler without considering the relations 
which its form must bear to the whole machine considered 
as a vehicle. We shall endeavour, however, as far as pos- 
sible, to group the points we propose tu discuss, in order 
to avoid confusion. 

The work to be done by a railway locomotive is essen- 
tially the same as that done by the traction engine. It 
consists in propelling itself, and a greater or lesser load, 
from place to mee by causing the rotation of certain sup- 
porting wheels called drivers. The great difference be- 
tween the two machines is that one works on iron rails, the 
other on roads or surfaces very various in quality, but in- 
variably offering a much greater resistance to transit than 
a railway. It has been urged that the great difference 
consists in the fact that railways, being nearly level, while 
common roads are more or less elieet, the traction engine 
is called upon to exert extremely variable amounts of 
power. But this argument is not sound, as, compared 
with the whole rolling resistance of a rail, the inclines on 
most railways of recent construction are quite as severe as 
are the hills on ordinary roads, compared with the whole 
rolling friction. Whether on the railway or on the road 
the action of gravity on the inclines does far more to de- 
termine the load than the rolling friction. If this last 
amounts to 40 lb. a ton on a good level common road, then 
will the resistance be just doubled by a hill rising 1 in 56. 
If the rolling resistance on a level railway be 10 Ib. 

r ton, then will the resistance be just doubled on an 
incline of 1 in £24. Inclines of 1 in 224 are quite as com- 
mon on railways as inclines of 1 in 56 on common roads. 
Our readers may rest assured that the variation in the 
demands made on the powers of our railway locomotives 
are quite as great under ordinary circumstances as those 
found to exist in the demands made on the powers of our 
common-road locomotives. 

No one will dispute that the locomotive practice of this 
country is thoroughly successful. Seeing, then, that a 
strict analogy exists between the work = 3 done by the 
two engines, one workiag on the rail, the other on the 
road, it is fair to assume tkat the traction engine builder 
may learn a great deal from railway practice. We have 
now to consider whether this assumption is or is not based 
on truth. The first point of difference between the 
railway locomotive and the traction engine is that the 
latter is geared and the former is not. The crank 
shaft in the traction engine aiways makes several 
revolutions while the driving wheels make one. Now 
it can be shown that the use of gearing is attended 
with many and grave disadvantages ; so grave and so 
many, indeed, that it is worth while to consider at 
some length why gearing is used at all. A passenger 
locomotive of the ordinary construction with 6ft. drivers 
cannot be depended upon to take four times its own weight 
up inclines of 1 in 30 at any s A moderately well 
designed traction engine with drivers of thesame height will 
take four times its own weight up 1 in 20. When locomo- 
tives are intended to work steep inclines, they are made with 
small wheels, in order that the tractive force which 
they exert may be great. This expedient cannot be 
applied in traction engines, because, in the first place, the 
rolling resistance would be enormously increased, and 
because in thesecond the bite of thewheelontheroad would 
be reduced. A railway engine weighing 25 tons, and taking 
a load of 100 tons behind it up 1 in 30, must exert a trac- 
tive force at the rails of 1250 + 9333 = 10,583 lb. If this 
engine had 4ft. wheels, and a stroke of 2ft., the distance 
passed overateach revolution of the drivers would bein round 
numbers 12ft.7in.,or 15lin. The two pistons would together 
pass over 96in. The mean pressure on one piston must there- 
fore bear the same relation to the tractive force that 151 
does to 96. It amounts, in other words, to 16,646 lb. This 
divided by 100 lb. for the pressure of steam on the square 
inch, equivalent to, say, 130 lb. in tbe boiler, gives us 
166°46 square inches of piston. The pistons of our 
locomotive should therefore be 143in. in diameter at 
least. In practice, such an engine would have cylinders 
16in. in diameter and 22in. stroke, instead of 24in. 

Now a traction engine weighing 10 tons, and hauling 
40 tons behind it up 1 in 30 on a good common road, 
must exert a tractive force of 2000 + 3735 = 5735 lb. The 
drivers of such an engine should not be less than 6ft. 
high ; let us assume that they are a shade under, and that 
the circumference of the wheels is 18ft.; let us further 
assume that the pistons are coupled directly on to the 
driving axle without the intervention of gearing, and that 
the stroke is 18in. Then for each revolution of the drivers 
the pistons will pass over 6ft. The mean pressure on one 
piston wust, therefore, be three times the tractive force 
exerted at the road, or 17,205 lb. ; dividing this by 100 Ib. 
pressure as before, we get 172 as a — This answers 
to acylinder a little over 143in. in diameter. In practice, 
such an engine would have a pair of cylinders 6}in. or 7in. 
diameter and 10in. stroke, geared down to the road wheels 
about 10 to 1. We have, as far as possible, put this com- 
parison between a road locomotive and a railway engine in 
the clearest and simplest form, because we are aware that 
very confused notions exist, among many young engineers 
especially, as to the conditions under which engines haul 
loads, and the proportions which should be observed in 
— them. e have thus considered the case of two 
engines doing the same relative duty ; it now remains to 
be seen why gearing should be pon f in the one engine and 
abandoned in the other. 

It is, of course, obvious that if gearing be dispensed with 
in traction engines motion must be communicated to the 
driving wheels in one of two ways—either the driving axle 
must be cranked, or else pins must be [fixed in the wheels 
for the connecting rod ends to lay hold of. It is very 
necessary in designing road steamers or traction engines 
that the driving axle should nearly coincide in position 
with a vertical line ing though the centre of gravity of 
the machine. In other words, driving shel: should 
carry about seven-tenths of the whole weight, or even a 
little more. If a vertical boiler is used, with vertical 
cylinders over the cranked road-axle, as in the Thomson 
engine, it will be almost, if not quite, impossible to secure 
this object. The cranks must clear the boiler, and the latter 








51 


will be thrown too far forward. Besides this, however, 
there is a great objection to the use of vertical cylinders in 
this way, the action of the steam causing the engine to 
jump up and down and roll about. This action is not— 
for reasons which require no explanation—manifested to 
the same extent when vertical cylinders are used with 
gearing. The distribution of weight might be managed 
pretty well with vertical boilers and cylinders if outside 
cranks were used. But then the cylinders would be 
thrown out very far from the boiler or any other basis of 
support, because of the great width of the road wheel 
rims. If the locomotive type of boiler be employed 
the cylinders must be put under the boiler, which is 
not in itself objectionable. Engines of small power have 
been made in this way with some success. There are, 
however, other objections to the direct system to be con- 
sidered. In the first place, the cost of the crank-shaft 
must be very considerable, and its weight, and that of all 
the parts of the machine connected with it, must be very 
much augmented, The dead pull and push on each cylin- 
der cover will be so excessive that very heavy fittings will 
be required to secure the cylinder in place. The 
use of these large cylinders without expansion would 
be extremely objectionable on the score of economy ; 
but it would be impossible to have proper expan- 
sion with a plain slide valve, unless so large a 
lap was used that the engine would be constantly liable 
to “ go blind;” and in climbing steep hills, or in positions 
of ditiiculty, the propelling force would vary very much 
throughout each Le a point to be of all things avoided, 
f or reasons which we shall explain further on. It is not 
necessary, we think, to dwell on other objections, such as 
the weight and cost of the cylinders, the irregular action 
of the blast in the chimney. We have said enough to 
show that, except for high speed or pleasure carriages, 
gearing must be used. But against gearing, in its turn, 
very serious objections may be urged. Its presence 
increases the cost and weight of the whole machine. 
It is peculiarly liable to fracture; the gearing 
is ali but invariably the seat of every break down that 
takes place. In order to keep it light it must be kept 
small, and thus engines may be found transmitting 
40 or 50-horse wer through cog-wheels 2in. wide 
on the face and Il3in. pitch moving at a compara- 
tively slow speed. Only the best possible materials 
and first-class workmanship can secure immunity under 
such conditions from the continual recurrence of accidents, 
and so we find that steel or malleable cast iron is being used 
in the gearing of all really good traction engines. But 
these materials cost a great deal of money, and it will be 
found that a point is soon reached beyond which the 
balance of advantage might lie with the direct system; if 
only the difficulty concerning the want of equality of 
action could be got over. This might be disposed of by the 
multiplication of cylinders, and there is little room to doubt 
that in the abstract a better traction engine might be con- 
structed with four cylinders each 103in. in diameter and 
18in. stroke, driving the crank shaft direct, than one with 
two 6iin. cylinders, 10in. stroke, and a lot of gearing; but the 
cost of such an engine would be much more considerable 
than that of the geared engine, and its weight would, on 
the whole, be perhaps greater. Whatever theoretical view 
may be taken of this subject, it is certain that in practice, 
and under the ordinary conditions of trade, gearing of 
some kind must be adopted in traction engines. The dis- 
cussion of what this gearing should be we propose to deal 
with in our next article. Q. 


THE ROYAL AGRICULTURAL SOCIETY'S SHOW 
AT WOLVERHAMPTON, 


We have in preceding articles called the attention of our 
readers to most of the very few novelties which were this year 
exhibited ; there remain, however, cne or two exhibits which are 
worthy of notice before the Show is finally dismissed. Fore- 
most amongst these may be classed the greenhouses and conser- 
vatories, of which a large number were exhibited ; but, unfortu- 
nately, notwithstanding that the vacant spaces were larger than 
usual, they were packed so close together that it was impossible 
to obtain a proper idea of their external appearance. Of these, 
the handsomest was undoubtedly one made by Messrs. W. S. 
Boulton and Co., of Norwich, for a house in Albany-street, 
Regent’s Park. This building, which measures 37ft. long by 
19ft. wide, seemed rather to resemble the fairy creation of a 
transformation scene than a solid construction of wood and iron, 
A very good greenhouse was exhibited by Messrs. Wheeler and 
Humphrey, of Nottingham, the most noticeable feature in which 
was the perfection of its ventilation. All the windows on one 
side are lifted with the utmost ease by a handle near the door, 
and those on the other side by another, whilst a third raises and 
lowers the whole of the top ridge of the roof. But we have two 
faults to find with it which we hope to see remedied another year. 
The first is that the levers connecting the ridge with the bar 
that raises it are provided with long finials at the lower ends, and 
these therefore take a slanting and very inelegant position when 
the ridge is raised. The second is that the principals are connected 
by wrought iron ties about jin. in diameter, which intersect 











about a foot from the top. They completely spoil the internal . 


coup d’qwil, and there are several methods by which they might 
be dispensed with. Greenhouses were also exhibited by Messrs. 
Messenger, of Loughborough, Dennis and Co., of Chelmsford, 
and Bickley and Cranston, of Birmingham. 

A large quantity of wrought iron hurdles, continuous fencing, 
and cast and wrought iron gates, were displayed by several local 
manufacturers, foremost amongst whom may be mentioned 
Messrs. C. Matthews and Co., whose stock ranged from the 
simplest and cheapest form of hurdles to gates which, for elegant 
design and elaborate workmanship, would not have shamed 
Quentyn Matsys himself. Some very good gates, &c., were also 
shown by Messrs. Hill and Smith, Mr. G. Fletcher, and several 
other makers. 

Mr. E. Davies, of Wolverhampton, exhibited almost every- 
thing which could be made of galvanised iron, as well as a large 
assortment of models of all _ = buildin ae with cor- 
rugated iron, some of which a very striking ap ce, 
They also showed samples of corrugated iron, Le oom 
about jin. to as much as Qin. pitch. Farmers would do well 
to note the advantages which the use of this material presents to 
them for sheds and out buildings, as well as for constructions of s 
more permanent character. 

One of the largest and fimest specimens we have ever geen of the 
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Warton native oxide of iron, was exhibited by Messrs. Walduck 
and Co., of Manchester, who also show mills for converting this 
substance into paint, and examples of the application of the 
same to iron, wood, and other materials. We are always pleased 
to note the increasing demand for “iron” paints, and hope that 
they may in time supersede lead pigments, which have such a 
baneful effect on workmen using them. 

Dickson’s double drill turnip cleaner, exhibited by Mr. T. 
Hunter, of Ayrshire, is a harrow for cleaning both sides of two 
drills of peas, potatoes, or turnips, and is so arranged that the 
tines may work close up to the growing plants without injuring 
them. It can be very expeditiously set to any required angle 
and width by shortening or lengthening the chains; and besides 
superiority of work, the economy of time obtained by the use 
of this implement renders it far preferable to an ordinary 
harrow. 

The next stand to Mr. Hunter’s was that of Mr. W. Hudspitb, 
of the South Tyne Works, Northumberland, who exhibited a 
novel shéep-washing apparatus, alsc a collection of terra-cotta 
flower stands, which are really works of art. They are exact 
imitations of the gnarled and moss-covered stumps of the oak, 
ash, and other trees, many of them being models of old forest 
trees which, either from their size or historical associations, have 
become celebrated. 

Whilst on the subject of artistic design we must not forget to 
mention Mr. H. Inman, of Stretford, Lancashire, who had 
thrown a small rustic bridge across one of the stagnant pools 
with which the show-ground unfortunately abounded. The 
pond was surrounded by summer-houses, built in a similar style 
to the bridge, and was by this means, from being an eyesore, 
changed into one of the greatest ornaments to the show-ground. 

By far the largest exhibitor was Mr. H. Denton, of Wolver- 
hampton, who had upwards of two hundred exhibits. To 
mention the principal objects in this varied collection would be 
a work of considerable time and difficulty, as they comprised 
almost every known agricultural implement, from portable 
engines to lawn-mowers, besides washing machines, mills, 
garden chairs, &c. The square-linked chain-harrows are worthy 
of special notice, and a small wrought iron garden basket for 
flowers was also much admired. 

Messrs. J. Warner and Sons, of Cripplegate, had a large stock 
of pumps and garden engines, one of which was specially 
designed for washing hop plants, to remove aphis, &c. The 
spreader supplied with their garden engines is preferable to the 
ordinary rose, as there is far less difficulty in directing the 
stream. 

Messrs. Ashby, Jeffrey, and Luke, Stamford, exhibited several 
well got up specimensof a very convenient portable vertical engine, 
mounted on strong wrought iron wheels large enough for travel- 
ling on the road. The platform, upon which the boiler rests, 
furms the hot-water tank, and the front wheel, which moves in a 
frame on the turntable principle, is exceedingly manageable and 
very convenient for setting the engine level with the machine to 
be driven. 

Mr. J. D. Pinfold, of Rugby, amongst other exhibits, showed 
one of his self-acting brick and tile machines, similar to the one 
which obtained the first prize at Oxford last year. In this 
machine the feed is continuous, and the cutting apparatus, 
which consists of a large wheel with cog-gearing on its eircum- 
ference, and with wires radiating from the centre like spokes, is 
placed at an acute angle to the feed, in such a manner that the 
travel causes the bricks to be cut off square. 

Mr. A. Lyon, of Finsbury, displayed a varied collection of 
culinary machinery, such as pea-shelling, bread-cutting, bean- 
shredding, and sausage machines, but had nothing new except 
slight modifications in size and price. 


THE INSTITUTION OF MECHANICAL ENGI- 
NEERS AT MIDDLESBROUGH. 


THE meeting at Middlesbrough commenced on Tuesday morning, 
Mr. John Ramsbottom, president, in the chair. 

The paper, of which the following is a careful abstract, was then 
read, ‘On the Manufacture of Hematite Iron,” by Mr. William 
Crossley of Askam-in-Furness:—The furnaces of the hematite 
district are much the same as those at work at Cleveland, but the 
appliances for working them are not usually quite so good. The 
Barrow furnaces, which are a fair type, are about 55ft. high and 
16ft. diameter at the boshes, having a capacity of about 9000 to 
10,000 cubic feet. The Askam furnaces are 67ft. high and 19ft. 
wide at the boshes, tapering to 18ft. below the gas outlet, and 
have a capacity of 15,100 cubic feet. Larger furnaces do not 
appear to have been successful. The Askam furnaces, of 67ft. 
height, did not work well for some time, and the cause is attri- 
butable to the smallness of the charging bells in proportion to the 
width of the furnaces, and consequently larger bells were sub- 
stituted. The bells first used were only 7ft. Gin. in diameter, 
but the present are 12ft. Gin. in diameter, and are believed to be 
the largest of any in use for hematite furnaces. The furnaces 
work well, and produce from 400 to 450 tons of iron, a large pro- 
portion being for Bessemer converters. The dimensions of the 
furnaces are as follows :—Height, 67ft.; diameter of boshes, 19ft.; 
diameter at throat, 18ft.; diameter at hearth, 7ft.; heating 
surface, 5500 square feet; number of tuyeres, six; area of blast 
inlet, 75 square inches; pressure of blast at engine, 3lb.; pressure 
of blast at tuyeres, 2{lb.; area of gas outlet, 18 square feet; 
diameter of charging bell, 12ft. Gin.; make of iron per furnace 
400 to 460 tons per week. ‘ 

For taking off the blast furnace gas the bell and hopper arrange- 
ment adopted in the Cleveland district has not been found to 
answer so well in the hematite district. The author did not 
believe in the objections to the system, viz., that it operated pre- 
judicially upon the quality of theiron, and that it threw a heavier 
back-pressure on the furnaces, andj thus interfered with their 
regular working. But in his opinion the sole explanation is to be 
found in an improper distribution of the materials, owing to the 
be}l not being suitably proportioned to the size of the furnace 
throat. The author then described a furnace now building at 
Askam, and being 75ft, high and 23ft. diameter at the boshes. He 
then described the ones used in the manufacture of hematite iron. 
The best Whitehaven ores are richer in iron than the best Furness 
ores. In Furness the poorer blast ores usually contain about 45 per 
cent. of metallic iron, while the better qualities run up to 57, andin 
some cases 60 per cont. In Whitehaven the poorer ores contain 
about 50 per cent. of metallic iron, and the best run up to 60 or 
65 per cent., but the average percentage of iron in the ores used 
in both districts is probably between 57 and 60 per cent, The ore 
used at Askam has the composition shown in 


TabLe No, I.—Askam Ore. 











Per cent. 
Peroxide of iron .. oe ee oo ee ee 83°00 
Silica oe ee oe ee ee oe * eo 15°50 
Carbonate of lime ee eo oe oe oe os trace 
Moisture ., ee oe oe os os ee a 1°50 
100°00 





Metallic fron o. oe se te ee ee te 58°10 
The principal impurity is silica, and, unlike Cleveland and most 
other age avg a not Re gg any alumina. Aluminous 
ores are, therefore, mixed with it, for the purpose of producin 
a better slag. The addition of aluminous ores also vies the 


means of controlling in some measure the percen' silica 
ue percentage o in 





_ The aluminous ores are mostly Irish, and are fairly represented 
in 
TaB.e No. II. 








e , 
Lithomarge. | Bed aluasinows Black nodular. 





Silica .. ee ee 30°70 | 11°25 6°00 
Alumina oe 27°05 | 35°61 20°37 
Titanic acid ee trace trace ‘75 
Peroxide of irun .. 25°05 24°65 71°63 
Protoxide ae trace none | “68 
Magnesia and lime lll trace | trace 
Water of combination 15°85 16°30 115 
Metallic iron ee 23°25 | 50°14 


17°35 


The lithomarge has been longest in use, and is preferred at 
some works ; but the writer believes the other two varieties to be 
better for most purposes, because the percentage of silica in the 
lithomarge is so high in proportion to the alumina that a very 
large quantity must be used to produce any appreciable difference 
in the composition of the slag, and in the smelting of the materials 
a still higher objection to the lithomarge is the quantity of water 
it contains, which must have a very injurious effect in cooling the 
escaping gases of the furnace, and thus increasing the consump- 
tion of fuel. The red aluminous ore has also the disadvantage of 
containing usually about 15 or 16 per cent. of water. 

The hematite being found in a limestone formation and 
worked in the district, there is a plentiful supply of good and 
cheap limestone. That used at Askam has the composition shown 


as follows :— 
TaBLe No. III.—Strainton Limestone. 
Per cent. 
Carbonate of lime oe oe oe oe - 95°00 
Carbonate of magnesia .. ee a we as 4°20 
Oxide of ironand alumina .. ee ee ee oe 0°30 
Silica es “s es ee ee oe oe 0°50 
Fs 100°00 


The coke is almost entirely obtained from the Durham coal- 
field, and is usually of the best quality. The average composition 
is as follows :— 


TaBLe No. IV. 
Per cent. 
Sulphur .. oe oe a ee oe oe ee ‘70 
Ash .. oe we oe oe oe oe oo oe 5°00 
Moisture and loss.. +e ee oe ee oe . “92 
Carbon en ee ee ee ee o ee ee 93°38 
100°00 


In working so difficult a material as the hematite ore, the first 
and most important point to be attended to is the proper distribu- 
tion of the materials in the furnace. It is also necessary to pre- 


| vent the charging of the ore in too large pieces, otherwise it is 
| found excessively difficult, owing to the compact nature of the 


ore, to insure its perfect reduction before it reaches the part of the 
furnace at which itis melted. A further difficulty is met with in 
keeping the tuyere breasts good, as any “‘ fretting” at these pl» ‘es 
leads to the necessity for changing the tuyeres, and consequently 
occasions irregularity of working. To obviate this the construc- 
tion of tuyere shown in the annexed figure has been adopted. 
It consists of a close double coil of water pipe in the centre of the 
outer coil, 14in. in diameter, and of the depth of the tuyere breast; 
the tuyere itself is packed with clay. In the event of its leaking 
it can then easily be removed by taking out the clay, and another 
tuyere can be substituted, the whole process of changing the 
tuyere only occupying from ten to fifteen minutes. We illustrate 
and describe this tuyere elsewhere. 

The result of the working of the Askam No. 2 furnace, of 67ft. 
height, 19ft. in diameter, and 13,100 cubic feet capacity, has 
been found to be a consumption of 22} ewt. of coke per ton of iron 
made, when working Bessemer iron and using the Askam ore, 
mixed with about 10 per cent. of black nodular ironstone and 
fluxed with 94 cwt. of limestone per ton of iron made. The average 
temperature of the blast, during a considerable period of observa- 
tion, was 934 deg. Fah, and that of the escaping gases at the fur- 
nace top about 712 deg. Fah. The weight of the escaping gases 
is 120 cwt. per ton of iron made, and the quantity of heat carried 
off by them when escaping at the temperature of 733 deg. Fah. 
amounts consequently to 21,920 cwt. Fah, units, one such unit 
being the quantity of heat required to raise 1 ewt. of water 
through 1 deg. of temperature Fah. The weight of blast sup- 
plied to the furnace is 92 cwt., which, at the temperature of 
968 deg. Fah, introduces into the furnace 20,760 units of heat ; 
this is in the proportion of about 95 per cent. of the heat that is 
carried off the escaping gases. . 

The composition of the Bessemer and forge iron made in the 
furnace and also of the slag is given in the accompanying tables, 


TABLE No. V.—AskaM Hematite Pic Tron. 














No, 1 B. No. 3 LB. No. 4F. 
Carbon graphite .. 3°928 3377 2719 
Carbon combined .. "109 “469 222 
Silicon oe oe 2°640 2°424 1°608 
Aluminium .. ee trace trace trace 
Manganese .. ee 093 “O21 02) 
Calcium ee ee “021 050 “O74 
Magnesium .. ee trace trace trace 
Sulpbur oo o. “004 “004 031 
Phosphor .. oe “014 010 016 
Iron .. oe oe 93°191 93°605 94°309 

100°000 100°000 100°000 











Taste No. VI.—StaG rrom No, 2 FurNAcE ASKAM. 





Silica ee oe ee +e oe oe ee oe 38°00 
Alumina .. *e +e *. o oe e oe 10°00 
Lime.. oe oe oe o- . oe oe e 42°19 
Magnesia ee oe o ee ° ’ 1°65 
Sulphide of calcium... ee oe ee *. ee 2°45 
Protexide of iron ee oe oe o oe . 2°08 
Potash ee oe oe oe ee. o- oe ee 1°60 
Protoxide of manganese ee oe ee oe - trace 
Soda and loss oe oe ee oe oe ee oe 2°03 

100°00 


The quantity of coke used—22} cwt. per ton of iron made— 
may seem large, but it is to be remembered that this quantity is 
the result obtained in making Bessemer iron, which requiresa 
specially high intensity of heat. The same furnace, making forge 
iron, would work well with about 2 cwt. less. 

Another point worthy of attention is the small percentage of 
carbonic acid in the escaping gas, which seems to indicate, first, 
either that the ore is not so easily reducible as has generally been 
suppesed, or secondly, that, owing to its compact nature, or else 
its bad mechanical condition, the reducing gases do not ascend 
with the regularity which is obtained in a Cleveland furnace, and, 
th , do not effect that amount of reduction in the higher 
and coeler part of the furnace which is favourable to the produc- 
tion of carbonic acid at such a temperature as to prevent its own 
subsequent reduction to carbonic oxide; and the very high tempera- 
ture of the escaping gases from the hematite furnaces appears to 
the writer to support such a conclusion. 

It is also evident from the examination of these results that if 
‘it be ible in Cleveland to get the gases evolved from the furnace 
at pty Mog a temperature at 312 deg. Fah. (as at the very large fur- 
nacesat¥erry Hill), and containing as muchas 15 per cent. of carbonic 
acid, then it follows that for the purpose of making Bessemer iron 

the maximum size of furnace for working with the test 
economy of fuel has not yet been reached in the hematite district. 
On the-other hand, it must also be remembered that the hematite 
ore is-a material which is not so easily worked as Cleveland iron- 
| stone,.and does not admit of the free passage of the ascending 
gases, whieh is so essential te the good working of a furnace. In 
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fact, there are other questions of working to be considered in the 
manufacture of Bessemer iron, which are as important as economy 
in fuel, if not more so; and although the 75ft. furnace now buildi 
at Askam is not the first hematite furnace of that height whic! 
has been built, and previous steps taken in the direction of in- 
creased height have not answered the expectations raised respect- 
ing them, the writer expresses his belief that there are sufficient 
grounds forfeeling sanguine as to the successof the present attempt. 

Mr. Charles Cochrane, of Middlesbrough, said he was rather 
surprised at the quantity of coke used; it seemed to him to be 
excessive. The question of high furnaces was receiving much 
attention in the Cleveland district, and, in one case in which he 
was familiar, the height of a furnace had been reduced from 75ft. 
to 6lft. The larger bell, too, had been used, but had failed to 
give satisfaction. 

Mr. Wheatley observed that one of the causes of “‘ scaffolding” 
was the existence of eddies of carbonic acid gas in the interior of 
the mass, and these eddiesdisplaced the heat insuch parts as they 
existed, and caused the evil. If a small current of air were intro- 
duced to help the fiow of gases the difficulty would probably 
cease, 

Mr. Clay made some remarks on the quantity of the gases given 
off from the furnaces. At Lytham the gas was scarce, not suffi- 
cient for heating the boilers, but he understood that at Cleve- 
land the quantity was excessive. He had found that ‘“‘ scaffold- 
ing” generally occurred on one side, and he ascribed it to the 
influence of the cold winds blowing in that direction. 

Mr. Crossley thought the explanation of the cause of “‘scaffold- 
ing,” which he had given in his paper, was correct. The materials 
settled in one place, and the upward flow of the gases was pre- 
vented. In cases of “‘scaffolding” in the Cleveland district, 
some time is always required before the furnace can be got into 
good working order again ; while in the hematite district the fur- 
nace was very soon all right after the “scaffolding” had 
yielded. Hematite required large gas space in order to prevent 
scaffolding. 

Mr. Thos. Whitwell had been experimenting on a furnace 70ft. 
high at Consett, with a 10ft. Gin. bell; 15ft, had to be cut off the 
furnace. An open-topped furnace, 75ft. high, was then put up, 
and it also had to be cut down before it could be used for Besse- 
mer iron. He gave another instance in which a large bell was 
used, and there again the furnace had to be cut down to 61ft. 

Mr. Crossley believed that the insufficiency of gas, as far as 
heating purposes were concerned, or rather that it was necessary 
to use coal as well as gas, was due to the faulty construction of 
the engines. He was sure that if the engines were suitably 
arranged the supply of gas would be ample. 

Mr. Adamson maintained that the bigh and low furnaces 
required different pressures of blast, and that if the 75ft. furnace 
was used with the same pressure as the low furnace, then the 
former was improperly treated. The blast must be increased 
according to the density of the materials, and if charges were 
irregular some parts would hang. He also pointed out that if the 
lime were supplied irregularly the proper working of the furnace 
would be impaired. He was curious to know whether condensin 
or high-pressure engines were used; if the latter, then he coul 
understand the complaint of insufficiency of gas. 

Mr. Clay replied that those at Lytham were condensing engines. 

Mr. Lowthian Bell thought that height in a furnace was a posi- 
tive disadvantage, on account of the difficulty of forcing the blast. 
The time required for reducing different ores varies greatly, and 
the Cleveland stone is most refractory. He compared coke and 
charcoal as fuel, and maintained that they were equally good. He 
believed the success of the Austrian furnaces was due, not to the 
charcoal fuel, but to the lowness of the furnace, and the ease with 
which the gases passed. He was of opinion that the height 
of the Cleveland furnaces was perfectly suited to their work. 
** Scaffolding ” was due to the unequal passage of the gases. 

Mr. Lowthian Bell’s paper on ‘‘The Preliminary Treatment of 
the Materials used in the Manufacture of Pig Iron in the Cleve- 
land District” was then read. It would be difficult to give a full 
idea of the paper without reproducing it entire. 

The full scope of Mr. L, Bell’s paper, viz., the previous prepara- 
tion, if any, that should be given to all the materials entering 
the blast furnace, to be adequately treated or discussed really 
must have involved almost every fundamental question of pig 
iron metallurgy. Mr. Bell’s mode of viewing the subject, 
however, was more circumscribed, being confined chiefly to the 
purely chemical and thermal relations involved. First, in the 
use of raw fuel, as against coke or prepared fuel, in relation to 
which he di 1 the question of coke made by common and 
by flued ovens, such as those of Appold, and expressed his 
opinion in favour of the former. Secondly, in the use of calcined 
ore as against raw ore, wholly and partially. Thirdly, as regards 
the use of limestone, as against the same reduced to caustic lime, 
Mr. Bell’s general conclusion being that there were no advan- 
tages or, at best, doubtful ones, to be obtained from the use of 
raw fuel instead of coke, or of uncalcined ores. The discussion, 
where the aspects in which the multifarious questions ‘that must 
arise in the minds of every ironmaster were so numerous and 
important, was necessarily of an incomplete character, and turned, 
first on the question of the quality of coke made by the older and 
by the new or flued ovens, in which the tar and gases distilled 
from the coal are made subservient to the coking of the latter, 
and a certain percentage of solid carbon thus saved for the 
blast furnace. As to this Mr, Bell’s own view was opposed to the 
flued ovens, the coke made by the older being deemed more 
dense and silvery. 

Mr. Siemens, on the other hand, referring to modifications of 
the Appold ovens, embracing his regenerative system, and cooking 
by hot air, now being constructed by him in South Wales, was 
of opinion that as good coke could be made on these, and with ad- 
mitted greater economy. 

Mr. C. Cochrane advocated the advantages of previous calcina- 
tion of the ores in kilns properly constructed to de-sulphurise, and 
in this coincided inone respect with the points urged by Mr. Bell as 
to the larger and more perfect elimination of sulphur from the ore 
by this treatment than by that of the raw ore in the blast furnace. 

Mr. Edwin Jones gave certain facts as to the results of working 
at Messrs. Jones, Dunning, and Co.’s works with a considerable 
proportion of the ore'in the uncalcined state, the quality made 
being good, and though the grain of the pig iron was closer, the 
contents of combined carbon was found on analysis as great as in 
using all calcined ore, the expense of making not increased, and 
no difficulty experienced in making the same high numbers of pig 
as by the usual method of this district. 

Another member, Mr. J. B, Pease, of Gilkes, Wilson, Pease, and 
Co., who had also for some time tried a proportion of about one- 
third or more of raw ore, had not been able to maintain quite the 
same high numbers of pig, and confirmed the fact that the grain was 
rendered closer than if made all from calcined ore. Mr. Bell in 
reply denied that analysis told anything as to the number or market 
value of pig iron ; so faras the uncombined carbon was concerned, 
he denied the long-admitted doctrine which has been received from 
Karsten, and affirmed that he could show a sheet of analyses of 
white pig iron (we must presume showing separately both the 
combined and the uncombined carbon), from which, if any iron 
master could predict their market values, he would present him 
with a fifty pound note ; he, therefore, denied the force of the re- 
marks based upon the contrast of uncombined carbon made by the 
two last speakers, that the market oy of pig, made from a 
large proportion of raw ore, was uninjui 

It will be seen how small a fragment of the large subject em- 
braced in this paper, which, though rate, was only partially 
dealt with thereon, was really touched By this discussion. In fact, 
Mr. Bell’s papers on iron making are too scientific and detailed to 
be justly dealt with,.either as to their merits or possible errors, 
by any other mode than study in type and criticism in writing. 

. Bell’s objection to the use of calcined in place of raw lime- 
stone, viz., that caustic lime rapidly absorbs carbonic seid from 
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the air, we must say we think rather doubtfully based. The lime 
might be calcined at the furnace head and dropped, still hot, into 
the blast furnace. Taking the very broadest view of the question 
handled, it seems scarcely to admit of controversy, that every 
pound of neutral or of inert materials—to say nothing of any 
positively injurious whether chemically or thermally—passed into 
the blast furnace must be injurious to its best and most economi- 
cal working. Hence, whatever may be the merits of the raw 
coal versus coke question, as to which, with refractory ores, such as 
those of Worth, Lancashire, and of Cumberland, the coke advo- 
cates have it clearly;‘or whatever the relative merits of the 
various methods of coking, as to molecular quality and yield of 
coke; we think the deoxidative previous calcination of the ore, 
and even the precalcination of limestone into caustic lime, pre- 
sent primd facie advantages which the objections from whatever 
side emanating have not been sufficient to deprive them of. 
However, neither from this paper, still less from the discussion 
of it, can any broadly based and complete conclusions be arrived 
t 


at. 

After the discussion on Mr. Bell’s paper was concluded, a paper 
by Mr. Alfred Hill, describing the compound-cylinder blowing- 
engines, at Lackenby Iron Works, was These engines are 
not a4 completed, and consequenti , in accordance with the rules 
of the Institution, the subject was not further dealt with. - 

On Tuesday morning the meeting was resumed, and the pro- 
ceedings were opened with the paper by Mr. John Jones, on the 
general geological features of the Cleveland district, of which the 
following is an abstract. 

The author stated that during the last twenty years the Cleve- 
land Hills have risen into national importance as a mining 
centre, and from them is raised ore sufficient to produce one-third 
of the manufactured iron in Great Britain. Previous to 1850 it 
was known that ironstone existed, but it was not considered 
valuable enough for working, till the supply of ironstone 
from |the coal measures of Durham had failed. He mentioned 
that the late Mr. Vaughan discovered the ‘‘ main seam” of 
Cleveland in the face of the Eston Hills, and soon afterwards 
the erection of blast furnaces on the banks of the Tees was 
commenced, From that time to this the industrial activity 
of the district has gone on increasing steadily. After defining 
the part included in Cleveland, the writer said that the lowest 
geological formation is the new red sandstone, and that 
the course of the Tees from near Darlington to the sea 
lies through the triassic series. There is a line of fault between 
Middlesbrough and Seaton. It has been proved that the Keuper 
marls of North Yorkshire contain deposits of salt rock. Messrs. 
Bolckow, Vaughan, and Co, had come upon a mass upwards of 
100ft. thick, when boring for water at their Middlesbrough works. 
It was thought that this could be pum up in the form of brine, 
but as this did not succeed a couple of shafts are now being sunk. 
The top beds of the Keuper, near Lackenby and Eston sta- 
tions, contain gypsum, which is being extracted for commercial 

urposes. A good deal of iron is found in the triassic series. 

rregular bands occur at intervals, Nodular masses are also found, 
and the whole formation is tinged a more or less deep shade of 
brown from the oxide of iron dispersed through it. It is in 
the top portion of this series that the main seam of Cleveland 
ironstone is situated, and from which the bulk of the stone 
now being smelted in this district is derived. Mineralogically, 
the stone is an impure carbonate of protoxide of iron, containing 
from 27 to 33 per cent. of metallic iron. This seam crops out 
along the northern slope of the Eston Hills. It there attains its 
maximum development, being in places nearly 14ft. in thick- 
ness, and containing from 32 to 33 percent. of iron. Proceed- 
ing eastwards at Upleatham, the stone is found cropping out also, 
and there it is from 11ft. to 12ft. in thickness. At Hob Hill, near 
Saltburn, there is a small patch of ironstone. The ironstone bed 
may be traced along the coast in various places, but beyond Skin- 
ningrove it begins to split up, and the percentage of iron is not so 
high. South-west of Guisbrough the seam is much thinner, and 
at present the mines at Hutton Low Cross and Cod Hill 
are not worked. At Belmont, and other places, south and 
east of Guisbrough, the stone improves in thickness and 

uantity, and is extensively worked. The principal mines in 

‘leveland are situated in the Eston Hills (which, with Ormesby 
and Normanby, cover an area of from three to four square miles), 
and in a tract of country extending about six miles south-east 
from Upleatham and Guisbrough, and having an average breadth 
of about four miles. Over this area the ironstone has been 
for the most part proved, and large royalties are being opened 
out along the southern margin of the district under notice. The 
best stone of Cleveland is now known to cover from twenty-seven 
to thirty square miles, and at the present rate of extraction, it is 
calculated that there is in this area alone sufficient store to 
last the whole of the existing blast furnaces nearly 100 years 
to smelt. Several analyses of ores were given, in which it 
was shown that the Eston stone is the richest, containing 
33°62 per cent. of metallic iron, whilst the Upleatham had 
31°97, and the Normanby 31°42 per cent. It is an undoubted 
fact, that there are many square miles of ironstone lying 
beyond the present active mining field which will even- 
tually come into the market, but not to any large extent 
until the portions nearest the coal-field are exhausted. Near 
the top of the upper lias another seam of ironstone, called 
the “Top Seam” of Cleveland, exists. This is a very vari- 
able seam both in extent and richness, being in some parts 
extremely thin, and in others it opens out into large dimensions. 
In Cleveland proper it is not worked, but further south it is being 
developed. The character of the stone, too, is not uniform. It is 
for the most part an impure oxide of iron, and yields in some places 
40 per cent. of metallic iron. At Rosedale and Glaisdale, both 
beyond the limits of Cleveland, it is being largely extracted. At 
the former place, underlying the top seam, a large deposit of 
magneticores are found, but these are being me! exhausted. The 
deposit appears to be of a purely localcharacter. There are not many 
faults to be found in |the ironstone measures, though the 
undulations of strata cause the main seam to be found at very 
different levels. The main seam attains its maximum develop- 
ment towards the north, where also it yields the highest 
percentage of iron. Passing towards the south, there is a 
gradual thinning out of the seam, until at length shale partings 
come in, splitting up the ironstone into thin bands, of which 
not more than two are workable. The percentage of metallic 
iron also gradually falls until the stone becomes too lean to 
admit of {its being used for smelting purposes. Indeed, it may 
be asserted broadly that at the present time a stone containing 
24 per cent. of metallic iron may be regarded as of no prac- 
tical value, and that each unit of metallic iron above this 
point has a value of about 6d. per ton. The higher members 
of the oolitic series contain a number of unimportant seams of 
ironstone, though in the neighbourhood of Castle Howard, some- 
what extensive deposits of iron ore exist, but they are not suffi- 
ciently uniform in quality, or rich in metallic iron, to render them 
available for smelting purposes ona large scale. It would seem 
that the lias and oolitic strata of North Yorkshire contain im- 
mense quantities of iron ore ‘in the form of impure oxides or 
carbonates, The richest tract, however, is in North Cleveland, 
where an ironstone averaging from 30 to 31 cent. of metallic 
iron is now being raised—to the extent of from five to six 
millions of tons per annum—and can be sold, after allowing 
@ fair margin for profit, at from 3s. 6d. to 4s. per ton at 
the mines. The mines in this part of the district are within 
&® few miles of the principal smelting works, and are 
also comparatively nearto the Durham -field. It is impos- 
sible, therefore, for many of the thinner beds of ironstone 
further south to be brought into successful competition with the 
North Cleveland mines, and large quantities of really valuable 
ironstone will have to remain unworked until the richer districts 
become y exhausted. Where the ironstone crops out along 
the escarpments of the lias hills, it is worked by means of day- 





levels, but in other cases shafts have to be sunk in the ordinary 
manner ; but these do not, as a rule, exceed 100 fathoms in depth, 
whilst some are very shallow. The stone is worked upon the 
board and pillar system. After describing this method the author 
stated that the cost of haulage is very trifling and that the ventila- 
tion of the mines does not present much difficulty, as no explosive | 
gases are met with, and the excavations are mostly very lofty and | 
extensive, so that a good current of air can be readily made to pass 
om At the Liverton mines, east of Salt @ com- 
bustible gas has been met with which is now being utilised for 
illuminating purposes, The stoneis there impregnated with bitu- 
minous matter. The author remarked that it been proved 
that in Cleveland proper no coal measuresat a workable distance 
from the surface exist. He then gave a short description of the 
Durham coal-field, from which at the present time so great a part 
of the coal and coke used in the smelting of iron in the district is 
obtained. He stated that the south-western portion of the field yields 
several excellent seams of coal which are well suited for the 
productions of coke of the best quality. The hardness of this 
material makes it adapted to bear a heavy burden in the blast 
furnace. The limestone used in the furnaces is obtained from 
Stanhope, Merrybent, and Forcett. Some had been got from 
the neighbourhood of Pickering, near York, and magnesian 
limestone from near Ferry Hill. The Cleveland district, the 
author showed, presented several features not usually met with 
in iron-making localities. The greater portion of the blast 
furnaces are situated near to Middlesbrough and Stockton, on 
each side of the Tees. They stand upon a geological formation 
that does not yield any of the minerals used in the blast furnaces. 
Theironstone is brought a distance of from three to twenty miles ; the 
coal and coke are brought from the South Durham coal-field, and 
the limestone is brought distances varying from twenty to forty 
miles. It is found, however, more convenient and economical to fix 
the works near to the river, as this affords greater facilities for 
getting away the manufactured article. 

The next paper was a description of the brake-drums on the 
Ingleby incline, by Mr. John A. Haswell, of Gateshead, which, for 
want of space, we are compelled to hold over until next week. 

Mr. Jeremiah Head’s paper, “‘On a Simple Construction of 
Steam Engine Governor, having a close approximation to Perfect 
Action,” was then read by the secretary. 

The object of this paper was to show that, while the ordinary 
Watt governor, as at present in use, allows a serious c e 0 
speed before it effects the required regulation in the supply of 
steam to the engine, yet it may, without any material increase of 
complexity or expense, be so modified in construction as to 
approach very nearly to the standard of theoretical perfection, 

The author examined the mode of action of the conical governor, 


and compared it with that of the parabolic governor. He then 


went on to say that in the form of governor made by Watt the 
actual extent of variation of speed 
amount, 


was reduced to a very small 
Fig. 1 is a diagram of the original governor preserved at 











South Kensington. By choosing a height of cone which corre- 
sponded with a slow speed, and making the angle of the arms 
with axis small at their lower position, and limiting the 
change of angle to a minimum, and by the method of actuatin 

the sliding-piece at the top, he secured a sufficient rise and fall o 

latter with an extremely small change of height in the described 
cone. 
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Fig. 4 represents the first parabolic ernor introduced into 

this coun at the Exhibition of 1861 b an exhibitor from 

Vienna. were bey Maks toms velienn, end tho 


a parabola. The writer had applied a governor of this kind to 
some engines at Darlington afew years afterwards, and he found 
it necessary to control the perpetually running up and down by 
attaching to the sliding piece an air cylinder, as shown in 











The governor then became perfectly successful. There 
are, however, some disadvantages connected with the i, 
bolic governor ; it is somewhat complicated and costly, and the 
surfaces of the rollers and the paths upon which they travel 
are liable to wear into inequalities of level. These considera- 
tions |suggested the idea of constructing a simpler governor 


Fig. 5. 


f | by sacrificing a small portion of the perfection obtained by ad- 


hering rigidly to the true parabola. Referring to the dotted line 
in Fig. 3, although no are of a circle can exactly coincide with a 
portion of a parabola, yet it may approximatevery nearly. If, then, 
the ball is hung from L, the centre from which such a circular arc 
is described, a governor will be obtained that is nearly parabolic, 
and with all the simplicity of the ordinary governor. It will be 

















seen that the centres of suspension are situated each on the side 
of the vertical spindle opposite to the suspended ball, the arms 
being crossed. 

The mode of laying down this approximate parabolic governor 
is as follows :—The lowest position of the ball B is first fixed 
according to convenience, and the height of the cone DF is 
determined according to the number of revolutions intended. 
The line B H_ is then drawn at right angles to B F, and the bisec- 
tion D H at A gives the apex of the parabolic curve, The total 
rise D E of the ball is then fixed at the amount considered desir- 
able, and the proportion of E C to D B is made the same as that 
of 4/EAto+ DA. A point C is then found in the parabolic 
curve, as the ordinate E C of a parabola is Sr oe to the 
square root of the corresponding abscissa E A; and in a similar 
way any number of other intermediate points are found. It only 
remains to find by trial a centre L, from which an arc may be 
drawn coinciding as nearly as possible with that portion of the 
parabola between B and C. 

In order to ascertain the number of revolutions corresponding 
to any height of cone fron 6in. to 36in., calculations are made 
from the data that the number of revolutions is inversely propor- 
tionate to the square root of the height of the cone, and that 
when the latter is 39°1393in., or the length of the seconds’ 
pendulum, the time of revolution is equal to a double oscillation 
thereof, or two seconds. 

Fig. 6 representsa governor on the plan at present in use at the 
Newport Rolling Mills. Here the air cylinder is done away with, 
and a spiral spring placed upon the spindle, There are te. of 
these governors at work at the Newport Mills. 

The error in action of the ordinary governor becomes increased 
where the arms are hung from two separate points of suspension, 
away from the spindle, and each on the same side as its suspended 
ball, as shown in Fig. 2. Then the fault of variability in 
height of the cone becomes aggravated, the apex being actually 
lowered, instead of remaining stationary, as the balls rise, the 
variation of speed with such a governor is proportionately in- 
and in extreme cases, hardly any benefit can be derived. 
In the governor shown in Fig. 2, the we begin to rise at 
twenty-eight and a-half revolutions, and would require + y 7 
to reach the position shown in dotted lines. The cone A BO, 
curtailed at both ends, becomes at last that represented by D E F. 
The extreme variation of the engines would amount to 47 per 
= “Oine hk apete praise of Mr. S di 

. Olrick spoke in of Mr. Siemens’ governor, and in con- 
sequence Mr. Siemens thought it unnecessary further to allude to 
it, but he was inclined to look with favour on the form of governor 
shown in Fig. 2, and he pointed out that the addition of the 
to the ximate parabolic governor was a great 
The oat taal of governor that would act on the 


valve directly a occurred was the differential governor ; 
short of this the a He governor was satisfactory. 


Mr, Head explained that the spring was not in action when the 
balls began to rise. The balls s freely, then the spring, 
which was a very light one, retarded them slightly. 
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In the accompanying engraving we illustrate a somewhat novel 
form of water-tube boiler recently introduced to the public. It 
will be seen at a glance that the boiler is technically of the sec- 
tional type, and is represented without setting, just as it would 
stand in the erecting shop ready for test. The primary objects 
sought for and qualifications claimed in connection with the 
arrangement are:—Firstly, lightness. This not only reduces the 
cost, but facilitates transit and the placing of boilers with greater 
ease below ground in mines or confined spaces in warehouses, &c. 
&e. The tubes are made of }in. wrought iron plates welded up, or 


of course thicker if necessary. The top containing the manhole is | 


cast iron, as are the top and bottom connection pipes. The steam 
chamber, in which is fitted an anti-priming pipe, can be made of 
wrought or cast iron. The weight of this new boiler, equal, 
if we may use the term nominal power, to the ordinary 30ft. by 
7ft. Lancashire boiler, will be about 54 tons to 12 or 14 tons of the 
latter. Secondly, capacity, a qualification much wanting in 
boilers of this class, the form of the tube gives a constantly 
increasing area for steaming up to the surface of the water. 
Thirdly, facility for internal and external examination. Fourthly, 





THE “COP TUBE” BOILER. 


SECTION 


no staying, the form of tubes being sufficient for safe working 
up to higher pressure than the present internally-fired boilers are 
trustworthy for. Fifthly, freedom from liability to external corro- 


sion on the seatings. Sixthly, first cost ; it is estimated upon 
careful calculation that ordinary sized boilers can be supplied at 
prices varying from £50 to £75 less than the present prices of 
the best makers. 

With regard to its evaporative dut 
give any reliable data. It 1s intended that each tube is to contain 
about three cubic feet of water at working level; thus with 


the water to be used. 





we are unable yet to | 


| fleeting to the damper. 


TRANSVERSE SECTION 





, pipe answers the double purpose, and from its position the water 
may enter front or back as may be best adapted to the quality of 
For instance, with muddy or very impure 
waters the back end is preferable. The steam chamber may be 
constructed of cast or wrought iron, the difference being a mere 
question of price. With regard to the setting this is extremely 
simple, the sides being plain vertical walls faced with fire- 
brick, with a semicircular baffling wall or bridge projecting there- 
from between each alternate row of tubes to prevent the 
The partition floor is built of tile or fire- 


twenty-five tubes we shall have seventy-five cubic feet of water, | brick, ae on a cast iron perforated shell secured in the side 
e 


three-hundred square feet of heating surface, and twenty-five square | walls. T 


feet of fire-grate, which are expected to give results equal to an 


internally-fired boiler of the two-flued description 30ft. by 7ft. | 
| ference, is arranged to be broader than long, and is well braced 


The height and cone of the tubes may be altered to suit circum- 
stances. The lower parts of the tubes are wrought iron, with 


welded seams and thickened flanges, rolls being specially designed | of an ordin 
| rations may 


for this purpose. The top and bottom pipes are cast iron, and the 


roof between the tubes is made up of triangular- 
shaped blocks of fire-proof material, having a flange cast on them 
which sits on the top portion of the tube. The furnace, by pre- 
together. The whole arrangement is constructed to fit the place 
boiler of 7ft. diameter, so that no extensive altera- 

required in substituting one for the other, and 





upper portion of the tube containing the manhole lid is also cast | the same generally with boilers of less power. Mr. Thomas Beeley, 
iron. All joints are faced and fitted metal to metal, but none | of the Hyde Junction Ironworks, has undertaken the manufacture 
are exposed to the action of the gases. The feed and blow-out of these boilers. 
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Awmonc the exhibits at the Wolverhampton Show, not the least 
interesting was an extremely simple double-furrow plough, 
illustrated. in the annexed engraving, and manufactured by Messrs, 
Ransome, Sims, and Head, under Mr. Jefferies’ patents, The 
first engraving shows the plough ready for use ; the second shows 
it in position for turning at the headlands. 

A small wheel carriage is attached to the side of the beam on 
which the hind part of the plough rests when thrown over on its 


another quarter turn 


PATENT TURNWREST DOUBLE-FURROW 





PLOUGH. pulverised the hind plough turns a furrow completely over the 
subsoiled portion, which is, therefore, never trodden by the horses, 
| It will be seen that the horses always walk on the solid bottom, 
The patent claw shown on the under side of the subsoiler comes 
into contact with the ground when the lever is released, and 
| brings the subsoiler into work without missing any portion of the 
| land. As soon as the subsoiler comes into work the principal 
strain is taken by a strong chain, which leads from the head of the { 
| plough to the bottom of the subsoiler, so that, by means of this 
patent arrangement, the plough is much less likely to become 
| strained than when the whole work of the subsoiler comes directly 
| on tothe beam. These ploughs are thoroughly well made, and 
; fully maintain the high reputation enjoyed by the firm for this 
+ branch of agricultural engineering. 








NILLUS’S IMPROVEMENTS IN BREECH- 
LOADING ORDNANCE. 

WE bring before our readers in the accompanying engraving the 
, invention of M. Nillus, of Havre, for an improved method of 
| working the breech-block of breech-loading ordnance in which 
| the breech-block is moved to and fro by means of a hollow 
| screw-piece at the rear end of the piece of ordnance. The inven- 
| tion is patented in France and in the United States, and is also 
| being patented in this country, Fig. 1 being a section, and Fig, 2 
| an end elevation, 


The breech-block a is connected, as shown, at its upper part to 
one end of arod or axis b, which passes through the closing screw 
‘¢, such rod a with a handle d at the other end; eis 
w. 


a vertical hole which is cut in the piece of ordnance under the 


Although it is 
somewhat difficult to describe the action without seeing it, it is 
most easily accomplished without loss of time, and is so simple 
that it cannot be got out of order, 

The eng only weighs 4 cwt, 2¢, 71b. There are two or 
three plo in the market inten to fulfil the same object, 
but there is nothing so simple. The construction of the fore car- 
riage, which is made with a simple form of universal joint, is t 
specially worthy of praise. j 


and Head also exhibited a subsoil 
eg yy The subsoil tine works at the | breech-bl and which serves for the)play of the breech-block 
in advance, and to the right-hand | and for the of the water and the products of the explo- 


as soon as the bottom is | sion when the gun is sponged out, 


plough is in proper order for the return furrow. 
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Now to open the breech and close the piece it is only necessary 
to turn the handle f of the closing screw c through about one- 
third of a circle in the direction of the arrow, to withdraw the 
breech block a a short distance from the breech of the bore ; then, 
by turning the handle d of the breech block the latter is moved 
downwards into the vertical hole ¢. The cartridge is introduced 
through the central hole / of the closing screw in the usual manner, 
and the breech is closed by turning the handles d and f in the 
opposite direction to that just described, and the cartridge is 
driven into its proper place’; the conical part of the breech block 
fitting closely into the corresponding conical "a of the rear end 
of the bore i, as seen in Fig. 1. It will be seen that the vent 
hole, shown in dotted lines, oy through the breech block and 
the upper part of the rear of the gun, so that it cannot be fired 
until the breech is properly closed ; g is a small screw for holding 
the handle f of the screw ¢ in its place when closed, and stops 
or buffers are provided for regulating the play of the breech block. 
The advantages that this gun are said to possess are a more 
simple and efficient means of working the breech block, less 
liability to require repairs and meet with accidents, and economy 
ef construction. 

M. Nillus’s improved gun has not yet been tried in this country, 
but arrangements are in progress for the construction and trial of 
a gun upon this principle by one of our noted ordnance manufac- 
turers. 





THE HEMATITE IRONWORKS, ASKAM-IN- 
FURNESS. 


Tnovcn very: recently (since August, 1867) in the market, 

ematite pig iron with the “AS K A M” brandis well-known to 
have obtained a very high position for purity and suitability for 
making steel. The village of Askam--in all probability really 
“ Askham ”—and that of Millom—no doubt really “ Millham,” 
er the “mill-hamlet,” also containing other hematite works— 
are both situated on, but on the opposite banks of, the 
tidal river Duddon. The Furness Iron and Steel Company 
(Limited) at first intended—as their name implies—to at 
once convert into steel their hematite iron. Their business is at 
present solely confined to the not unprofitable process of manu- 
facturing pig iron, leaving to others the mission of converting, 
by the Bessemer process, into Christian steel their hematite pigs. 
As regards their mines, at any rate, the North Lancashire iron- 
makers are the direct successors of the monks of Furness Abbey, 
the splendid ruins of which are not far off. Amongst the over- 
grown possessions of the Furness abbots were several hematite 
pits, from which they derived considerable royalties. This was 
already in the fourteenth century—or about two hundred years 
after the first establishment of the Abbey—ultimately dissolved 
at the end of the sixteenth century. The company supply 
Messrs. Vickers and Sons, Sir John Brown and Company, and 
Messrs. C, Cammell and Co., of Sheffield ; also Krupp, of Essen, 
and the Bochum Works, Westphalia, and other eminent 
makers of steel. This rapid manufacturing success is, no doubt, 
due to the strict attention given to the chemical processes in- 
volved, Iron, like any other metal, is simply the product of a 
series of chemical operations. The product it is wished to obtain 
for bessemerising purposes consists of a compound of iron with 
from at least 3 to 4 per cent., or more, if possible, of graphite, 
with a little manganese ; but with as little phosphorus, or sul- 
phur, or arsenic, or copper, as possible. Iron smelting works are, in 
fact, in all their essentials truly chemical works, and the more 
extensively this simple truth is intelligently recognised the 
higher will rise the general quality of the iron manufacture. 
The present managing director, Mr. Crossley, has given great 
attention to the chemistry of the blast furnace, and is the author 
of a paper on the subject printed in the first number of the 
“Tron and Steel Journal.” He was formerly at Messrs. Coch- 
rane’s, of Middlesbrough, where, we believe, he had much to 
do in working out the success of Mr. E. A. Cowper’s hot blast 
stove, and an able paper from his pen will be found in another 
place, in our report of the proceedings of the Institution of 
Mechanical Engineers at Middlesbrough. 

Analyses of two different samples of No, 1 Askam, Bessemer 
iron, by Mr. Stock, of Darlington, and by Dr. Tosh, of White- 
haven, show respectively 3°620 and 3°299 per cent. of carbon, in 
the form of graphite ; a trace and 0°644 respectively of combined 
carbon ; silicon, 2473 and 2°074 ; traces of aluminium and man- 
ganese ; calcium, 0°107 ; magnesium, 0°038 ; a minute trace of 
sulphur; 0°019 and 0°018 of phosphorus, and 0°365 of 
titanium, as determined by Mr. Stock. The amount of pure 
iron was 93°300 by direct experiment. Another later analysis 
of “No. 1B” yielded carbon (graphitic), 3°928; carbon com- 
bined, *109; silicon, 2°640; aluminium, a trace; manganese, ‘093; 
calcium, ‘021; magnesium, a trace; sulphur, ‘004; phosphorus, 
014; and iron, 93°191. This compares very favourably with an 
analysis of, for instance, good Styrian pig (Turrach) :—93°97 iron; 
3°11 graphite; 0°15 combined carbon; 1°23 silicium; 0°18 
sulphur ; 0°03 phosphorus ; 0°07 copper; and a trace of man- 
ganese. 

The Askam people claim that their iron must always be of 
one uniform high quality, because the ore from which it is made 
is almost solely raised from one large mine near their works ; 
and because it is subjected to two careful hand pickings, once at 
the mine, and again at the depdts before being wound up to the 
blast furnace mouth. This principle of careful selection is of 
the greatest importance in the iron industry. At Bochum and 
Essen their puddled or bessemerised steel is broken up in order 
to be sorted by its fractures for the smelting pots ; at the Low- 
moor Company’s Works the blcoms of iron tu be re-wrought are 
carefully picked out; and the process is still at the bottom of 
the unapproachable quality of the very highest kinds of crucible 
steel, such as Huntsman’s. 

The ore principally used at Askam is raised at mines adjacent 
to the works, leased from Mr. Mackinnon, a large proprietor. 
Its analysis is certainly very favourable, yielding 83 per cent. of 
peroxide of iron, 15°5 silica,a trace of carbonate of lime, and 
1°5 moisture. This analysis, if it gives the general character of 
the Askam ores, would tend to show a singular freedom from 
either phosphoric acid or sulphuric acid, and yet not such a very 
great richness, as some hematites—no doubt special samples— 
have exhibited as much as nearly 98 per cent. of sesqui- 
oxide of iron, On the other hand, there is a very high propor- 
tion of silica; and this corresponds with the general character 
of the Cumberland pig irons, which are usually rich in silicium, 
while containing but little manganese. 

The promontory of Low Furness, between the slate hills at 
the back vf Ulverstone and the new red sandstone forming the 
site of the ruins of Furness Abbey, is com of the carboni- 
ferous timestone partly covered up with drift. Over an area of 
about twenty-four square miles red hematite has been more or 
less worked for hundreds of years. 

At some places the excavations leave open yawning chasms 
20ft. to 30ft. or more in width, with walls of grey limestone. 
The Lindale Moor Mines, for instance, are worked to a depth 
of about seventy yards, but toa width yet greater. The high 
excavations thus formed result in the collapse of the surface of 
the ground into deep gulleys. In many of the veins a portion 
only of the ore is of the compact character required for “ blast 


ore,”’ a great part being often filled in with “raddle.” This 
lighter aggregate of delicate filmy scales of micaceous iron, 
sometimes enclosing small portions of the more compact kind, 
is much sold as “ puddling ore” for “fettling” the bottoms of 
puddling furnaces, 

In many mines the hematite is worked in several isolated re- 
positories of a “pot” or dish shape, in which the excavation has 
been stopped on all sides by limestone; several of these run from 
fifty to sixty yards in width, and fifteen to twenty yards deep, 
covered with only “diluvium” or drift. No regularity of 
ae or resemblance to the character of a lode is observ- 
able. 

Each stage of the working is usually 9ft. high, and one 
horizon ‘is entirely cleared out before the next beneath it is 
commenced. The roof is supported by timber framing, so that 
when several stages have been exhausted the place of the ore is 
occupied by refuse and by pillarsof Baltic pine. Noprecautions can 
long save a shaft, except of the smallest dimensions, placed in such 
a subsiding mass. Attempts to work by larger shafts have re- 
sulted in failure. The whole fabric has gone down together, 
leaving scarcely a wreck behind. Even as it is, such so-called 
“runs” not uncommonly occur. 

While going over some of these workings, and hearing that 
boilers and stationary engines for winding and pumping, with 
their fuundations and tackle, often had to be removed within a 
few months, we felt some surprise that portable engines, such 
as are now so generally usedin agriculture, are not employed. 
We did not see a single specimen ; but feel sure that an enter- 
prising portable engine maker would find a good field here for 
his goods. Some of the pits are, however, as much as 300 yards 
deep ; but they are all lightly bratticed with timber, and in a 
singularly temporary way. The mode of working the more 
shallow pits, with their small “kibbles,” wound up by hand 
windlasses, with their light wooden pit framework, is very simi- 
lar to what we have seen in Hungary and Bohemia for lignite 
and other workings. 

Large quantities of aluminous nodular ores are being worked in 
Ireland and shipped over, in order, when mixed in small pro- 
portion with hematite, to obtain a better slag. They also make 
the furnace yield more regularly, and control that regularity 
in percentage of silicon in pig, which is necessary in the Bes- 
semer process in order to obtain the initial combustion and 
development of heat. Analyes of Irish black nodular ore tes- 
tify to 71°63 of peroxide and 0°68 of protoxide of iron; 10°62 of 
alumina, soluble in acids, and 10°75 so insoluble, 0°75 titanic 
acid, 6 per cent silica, and a trace of lime. Stainton limestone, 
ebtained from a neighbouring quarry worked by the Barrow 
Iren and Steel Company, is the only other flux used at Askam. It 
consists of 95 per cent. of carbonate of lime, 4°20 of carbonate 
vi magnesia, 0°3 of oxide of iron and alumina, and 0°5 of 
silica. The Brancepeth cokes, from the Durham district, 
contain from 4°75 to 5°5 of ash, and in that proportion of 
ash, from 0°55 to 0°75 per cent. of sulphur. That a special 
coke is necessary is evident when we remember that, accord- 
ing to analyses by Phillips, an average of the ash of fine 
samples of, for instance, Welsh coal, testified to 3°66 per 
cent, of phosphoric acid (anhydrous). An average of a similar 
number of samples of Scotch coal showed 1°03 per cent. of an- 
hydrous phosphoric acid, Even the Newcastle cokes, sometimes em- 
ployed, contain nearly one per cent. of sulphur. The coke made 
from the coal found in the hematite districts contains very much 
more sulphur, so that the same ore, smelted with the latter, will 
give 0°164 per cent., though only 0°068 with Newcastle coke. 
As arule, about fourteen per cent. more coke than with ordinary 
iron is used in the manufacture of Bessemer pig, in order to 
obtain the uncumbined carbon necessary for that process, and 
when we remember the cost of coke this in itself would make 
such pig expensive. 

general ground plan and side elevation of the works are 
shown at page 54. The rather unusual height—336f{t.—of the 
chimney will strike one at once. Inthe ground plan the brick 
walls and line of railway, which form the so-called depéts at the 
foot of the inclined planes, shown in the elevation, which lead 
to the top of the blast furnaces, have been omitted. These 
depéts simply consist of a framing, raised about 18ft. high from 
the ground, and carrying a line of railway into which run the 
railway trucks conveying the ores, flux, and fuel from the out- 
side, in order to be shot down in the intervening spaces between 
the walls. Just at present the materials are supplied from the 
rather cramped spaces below the raised platform by hand labour 
into the small feeding barrows, which are afterwards wound up 
the inclines in cages to the top of the furnace. The furnace has 
apair of winding engines by Coupe, of Wigan, the cylinders 
—12in. by Sft. 6in.—driving a 12ft. diameter drum, for thus 
working up and down the filling barrows. The inclines are at an 
angle of 25} deg., with double gangways and a central staircase 
rising from the depédts for the Durham coke and the limestone 
and Irish aluminous ore fluxes. New depdts are being made on 
the coal-bunker plan, 40ft. high, with hopper boxes for the coke. 
The materials are to be lifted into the railway trucks by the 
steam hoist, shown in the engraving, and the empty trucks 
let down by a balance drop at the other end of the 460ft. long 
depét. The compartments for the coke will then be sufficiently 
high to be made on the coal-bunker or hopper-box plan, so that 
the coke can slide down by gravity into the hand barrows, from 
which it at last will be tipped into the blast furnace mouth. 
The ore is of too sticky a consistency to run by gravity down a 
hopper in the same way as coke, but it is not improbable that 
the addition of a stirrer—which, when required, could be slowly 
rotated by power—might overcome the difficulty. 

The dimensions‘and particulars of this steam hoist are given 
in the engravings of its front and side elevation and plan. It 
is substantially a so-called “bull” pumping engine, but with a 
stroke of not less than 40ft. The cylinder, of 38in. bore, and 
40ft. stroke, built up of seven tubes bolted together at their 
flanges, is carried on and bolted to cast iron cross beams, them- 
selves supported by a system of framing, consisting of hollow 
columns bolted together and strengthened at intervals by struts. 
The steam is let in behind the piston through a small pipe, 
governed by a hand valve. On the piston arriving at the top of 
the cylinder, a small valve in the bottom of the cylinder is 
opened, and, on the piston descending, the steam is allowed to 
slowly escape up from below, through a long exhaust-pipe 
parallel with the cylinder, thence back into it above the piston 
and out at the final exhaust-pipe. The exhauststeam thus passed 
to the upper side of the piston keeps the cylinder warm and 
prevents the great condensation wluich would otherwise ensue 
when steam was turned on. 

The plan of the steam hoist shows to its right une-half of the 
apparatus with the cylinder resting on the cross beams, and 
on the left a cross section taken through the piston-rod, the end 
of whichis embraced by the curved cross piece, from which is 
slung the cage for receiving the railway truck when the piston is 
at the bottom end of the cylinder. At the top end of the 40ft. 
stroke the railway truck is then at the proper level to be 





run off the cage of the hoist on to the rails over the top of the 
This hoist, which is being constructed by Messrs. 


depot. 





Westray and Forster, of Barrow-in-Furness, is similar to one 
already at work at Messrs. Samuelson’s, of Middlesbrough, and 
is thus the first in, at any rate, the Cumberland district. 

Following the mds | up to the top of the blast furnace, we 

find that the cup and cone arrangement is in use for collecting the 
escaping gases and conducting them for employment under the 
stoves and boilers. The weight of the materials deposited on the 
bell or cone is greater than that of the balance weight placed at the 
other end of the bell lever, which causes the bell to lower into the 
furnace, allowing the sliding down of the materials to the inte- 
rior. On the cone no longer feeling the weight it readjusts itself 
to its first position. On the ground plan is seen the low brick 
enclosure termed the “pig bed,” within which the “sows,” 
or main streams of molten metal direct from the blast furnace, 
separate into the little, or at any rate smaller “ pigs,” which suck 
their erst liquid filling from the longer main stream supplied 
direct from the tap-hole of the blast furnace. Every pig to be 
sold for use on the Bessemer process is broken in two and classed 
as “No. 1B,” “No. 2B,” and “ No. 3B,” respectively, according 
to the size of its crystals, indicating more or less graphite or un- 
combined carbon as the crystals are larger or smaller. Each 
furnace—of which there are two in blast—produces from 400 
tons to 500 tons of pig iron per week. The total height of the 
two smalier blast furnaces at work is 67ft., the diameter at the 
boshes being 19ft. The outer casing is of plate, ygin. thick 
at the bottom and ;%in. thick at the top. The diameter 
of the hearth is 7it, of the bell 12ft. At page 58 is 
given a dimensioned engraving of the larger new furnace 
now in course of erection, the level of platform of which is, 
as indicated, nearly 10ft. higher than that of the old fur- 
naces, which in its construction it otherwise resembles. Its 
total height up to level of the platform is 75ft. lin. from 
hearth ; to tops of boshes 24ft. 6in., where the diameter is 23ft. 
The diameter of the hearth is 8ft., of the body of the furnace 
21ft. The outer casing is composed of parallel rings of boiler 
plate riveted together, and diminishing from ;%in. at the 
bottom to ;‘sin. at the top. These rings were, on the occasion 
of our visit, riveted ;together, ascending from the bottom to the 
top, in a very ingenious manner. Each ring, necessarily itself 
built together of a number of smaller plates, forming the seg- 
ments of the circle, was employed as the rail of a small carriage 
for the riveters. It was, in addition, steadied by side rollers. 
As each ring got formed the carriage was successively hoisted 
up higher on the next tier of plates, and so on; the process in 
itself serving as a correction for the true horizontality of the 
plates and of their exact centreing from the centre of the circle 
of the furnace. This method is, we believe, due to Messrs. 
Cochrane, Grove, and Co., of the Ormsby Works, Middlesbrough. 
The body of the furnace is, of course, built up of good fire-brick, 
and the intermediate space between its outside and the casing is 
filled in with ordinary 9in. bricks, bedded with mortar instead 
of fire-clay; the whole is carried on the ten bottom pillars. The 
usual calibre of the blast furnaces of the Cumberland district is 
less than in Cleveland, being neither so wide nor so high. 
The new blast furnace, higher by 10ft. than the two others, is 
now, we believe, the largest in the district. On account of the 
comparative infusibility of the ore, and its compact consistency, 
the building of such a high furnace was considered by many in 
the district as rather a hazardous experiment. It was expected 
that the ore would stick to the sides, and thus tend to the pro- 
duction of “scaffolds” and “ slips,’ which necessarily interfere 
very much with the regularity of the working of the furnaces. 
_ The blast is led into the furnace by means of six tuyeres, 
offering a total blast area of about sixty square inches. <A pecu- 
liarity, now getting into general use, we must notice about these 
tuyeres is that the breast is protected by a supplementary 
water tuyere, also of coiled wrought iron gas piping. A front 
elevation of the tuyere opening anda section of the tuyere are 
shown in the engravings, page 58. Inside is the ordinary 
coiled tuyere with its supply and discharge opening. Separate 
from this is an outer coil protecting the brickwork, the inter- 
mediate spaces between the whole being filled up with fire-clay. 
The addition of an hydraulic accumulator, by increasing the 
speed of flow of the water through the tuyeres, might no doubt 
increase their duration by diminishing the general liability of 
the nozzles to get burnt. 

As with most blast furnaces, these also feel the effect of the 
weather, working more regularly when the air is dry and cold 
than when it is moist and the weather wet. As the air in most 
buildings in which blast engines are worked is in a much moister 
state than the external atmosphere, we should expect that less 
moisture would be taken up in the colder air from the outside. 
A passage guiding the air to the inlet valves, at some distance 
above the ground, and outside the building, might probably 
further the securing of a somewhat drier atmosphere. 

About the hearth and tops of the blast furnaces and the blast 
tubes, in all the ironworks of this district, a peculiar white 
flour-stive-like appearance is noticeable. This fine white dust 
driven off the tops of the blast furnaces is found to contain 
nearly 22 per cent. of titanium, and, besides alumina, some lime 
and chalk. The titanium is evidently due to the Irish ore flux. 

In repairing the furnaces large quantities of crystals of cyano- 
nitride of titanium are often found near the hearth, and when 
broken exhibit copper-coloured congeries of octahedral crystals 
containing a little iron. An analysis of slag from Askam showed 
41°40 silica ; alumina, 18°80; protoxide of iron, a trace ; lime, 
36°84; magnesia, 1°90; sulphur, soluble matter, loss, 1°06. 
Another analysis of slag from these furnaces indicated :—Silica, 
38°00 ; alumina, 10-00; lime, 42°19; magnesia, 1°65; sulphuret 
of calcium, 2°45 ; protoxide of iron, 2°08; potash, 1°60; pro- 
toxide of manganese, a trace ; soda and loss, 2°03. 

It is not, perhaps, generally known that the very first gas 
furvace in which carbon, ready prepared in a gaseous state, was 

re. was a furnace fed by the gases taken from the top of 

®last furnace. This was first done in France, during the second 
decade of the century; so that to the blast furnace we owe the 
ideas of both the employment of gaseous fuel, and a few years 
later (1828) the employment ina heated state of the atmospheric 
air required to mix with it. A detailed sketch, placed below 
the engraving, at page 58, of the blast furnace, shows an en- 
larged view of the form of double-faced valve with balanced tackle 
used for the gas-box which isin direct communication with the 
top of the blast furnace. It is employed for alternately closing 
as required either an aperture in the top of the gas box, so that 
the gas can flow down the “down corner” pipe leading to the 
main gas flue, or for closing, as shown in the sketch, the aper- 
tures leading to that tube. The gases are brought from the 
furnace tops in plate tubes down to one large underground main 
flue which supplies the heating stove and the boilers. Hot blast, 
heated in pipes of the inverted p-shape, is employed for all the 
furnaces, the stoves being set up behind each one and supplied 
with cold air from the main led from the blast engines in the 
house built for the purpose. After thus treating the air a por- 
tion of the blast furnace gases pass through underground dues 
into the base of the chimney stack, which is not less than 336%. 
high. No doubt the powerful draught of such a tall chimney must 
aid by exhaustion the progress upwards of the blast. The 





Cette 





JuLy 28, 1871. 


THE ENGINEER. 


57 








whole place is illuminated at night by an open pipe leading gas 
from an opening about 3ft. or 4ft. from the mouth of one of 
the furnaces. 

The boiler power of the works consists of six boilers 82ft. 
long and 4ft. Gin. diameter, working up to 501b., and of a pair of 
Cornish two-flued boilers 36ft. long, 6ft. 6in. diameter outside, 
working at the same pressure. Supplied by several large donkey 
pump engines by Carrett, Marshall, and Co., of Leeds, and 
Cameron, of Manchester, they are located in a building adja- 
cent to the smiths’ and fitting shops usually required in large 
ironworks, Seven of these boilers furnish steam to three Coult- 
hard blowing engines, with cylinders $2in. diameter and 4ft. 
stroke, making about thirty-five revolutions per minute, expand- 
ing from three-quarters of the stroke and down to 
27 1b. per square inch. This exhausted steam is then led 
into a main 18in. diameter and about 36ft. long, supplying a 
new condensing engine by Messrs. Cochrane, Grove, and Co., 
the steam cylinder of which is 58in. diameter by 5ft. stroke. 
The three blowing cylinders are 78in. in diameter; that by 
Messrs. Cochrane 72in. The pressure of the blast is 3 lb. 
\n the square inch, and its temperature is raised in the stoves 
rom 900 to 1000 deg. Fah. The inlet and outlet blast 
ralves of the engines, made by Messrs. Cochrane, Grove, and 

Jo., are of the gridiron form, with leather or india-rubber flaps. 
In Messrs. Coulthard's engines the india-rubber balls used for 
the valves are found to frequently fail. Grooves get dinted 
in the balls as they knock against their seats, and by 
these dints or grooves they not unfrequently are held fast in 
their seats, thus preventing the ingress or egress, as the case 
may be, of the blast, and causing much loss of work by the 
engines. They also make a great noise—generally a bad sign 
with any blast engine. These engines are to be remodelled 
to use leather flap valves. With the introduction of the 
Bessemer process a distinction must be drawn between 
the ordinary blast furnace engine, propelling air up to 
at most 35 lb. pressure, and the converter engine com- 
pressing air up to 20]b. per square inch. Having to keep fur- 
naces in blast for months and years, a blast engine to be really 
efficient should be capable of working for a couple of years at 
least with only an occasional stoppage of a few minutes. An 
engine for such work requires the highest skill in its design and 
execution, and this branch of mechanical engineering must 
hence be of the greatest interest. In Slate’s blast engine, a few of 
which have teen erected without much success in the Cleveland 
district, an annular casing is made to work on the outside of 
the air cylinder, in order to alternately open and close the slits 
for the inlet of the air at each end of the cylinders. However 
ingenious this plan may be, there is no provision for taking up 
the wear of the surfaces and preventing leakage ; and we do not 
eee that this construction allows such a provision to be properly 
made. Mr. Coulthard, we believe, made the area of the upper 
part of the annular casing larger than that of its lower part, and 
by substituting a lap on the top.side of the steam slide valve for 
the balance weight on the fly-wheels he was enabled to improve 
the steady working of the engine. In Mr. E. A. Cowper’s blast 
engine the blowing cylinder is cast with large air-ports on each 
side, with reciprocating air valves working on their faces. These 
are tied together, so that they always embrace the cylinder, 
and any wear is easily taken up. The blast is conveyed 
through central ports passing down the four corners. It 
is designed to work vertically with a single cylinder, 
worked from below by the steam cylinder at about Seventy 
revolutions per minute. We should prefer at least two 
cylinders, working at right angles, with air valves driven 
mechanically, and so as to completely open at once at the 
end of each stroke, with each direct-acting cylinder placed be- 
neath the blast cylinder ; and we should expect excellent duty 
from an engine so built. About this blast engine Mr. Coulthard 
remarks in his work on the subject :—“ From the foregoing speci- 
fication it will be seen that this description of blast engine is 
much too complicated and too full of working parts for exten- 
sive use, and the author has no hesitation in saying that though 
the engine may be correctly designed theoretically, in engineer- 
ing practice it is entirely wrong, or the result desired may be 
obtained at about half the first cost and with far greater cer- 
tainty.” That is to say, we presume, Mr. Coulthard’s engine, 
with its india-rubber ball valves, is much better. For our own 
part we should expect that india-rubber valves used for an air 
cylinder must be very liable to dance on their seats, and that 
these difficulties would increase with the pressure of blast 
required, “The first engines were made with the balls to lift 
direct, but in the latter engines (doubtless in consequence of 
this jumping action) the balls work on inclined planes, and fall 
to and from their seats easily.” 

The condenser for Messrs. Cochrane’s blowing engine is 
worthy of notice. It is of a construction peculiar to that firm, 
and sufficiently unfamiliar to the general reader as to deserve 
the sketch on page 58 for illustration. It is an evaporative 
surface condenser, in which the condensation of the steam is 
mainly effected by means of surfaces supplied with a thin stream 
of water, the actual evaporation of which- and not merely its 
rise of temperature—effects the condensation of the steam. 
The steam is exhausted into a narrow annular chamber, or the 
internal intermediate space between two concentric cylirders, 
water in thin streams being made to flow down both the outer 
and the internal surfaces of the annular chamber. Each unit, 
shown in the sketch of the condenser, thus consists of a pair 
of thin cast iron cylinders, the smaller one within the other, 
leaving such a narrow annular space that the steam offers a con- 
siderable surface for its condensation. The joint at the bottom 
is formed by an annular trough cast on a plate with a central 
hole, and with lead run in. At the upper end on the outer 
cylinder is cast an internal fillet, fitted against the outer surface 
of the inner cylinder, and a space is left between the joints for a 
little water to prevent leakage. An annular trough, open at its 
bottom, rests on the tops of the cylinders on small ribs connect- 
ing its sides. Down the narrow annular spaces water from the 
pipes above runs in a thin film over both the internal sur- 
face of the inner and the external surface of the outer cylinder. 
The steam to be condensed enters the pipe at the side, and into 
the annular space, and the water of condensation is exhausted 
out below by the air pump. The condensing action of an up- 
ward current of air also comes into play, as the condenser is 
carried by standards so far apart as to leave free access to the 
inflow up the centre of the annular casing. A number of pairs 
—four or more—of such units are thus arranged in a row, and 
constitute a very useful condenser for an ironworks—taking up 
some room, but, on the other hand, requiring a comparatively 
smaller quantity of cold water. Several of these condensers are 
in use at Middlesbrough, and have been adopted by Messrs. 
Simpson, of Pimlico, for the Lambeth Waterworks. F. A. P. 








ALL the heads of the great glass manufactures in France, says 
the Salut Public of Lyons, have determined in concert to augment 
the price of their produce by 25 per cent., including not only 
window panes, but cups and glassés in common use. 
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EXAMINATION FOR ADMISSION TO THE EN- 
GINEER ESTABLISHMENT (INDIA). 

An examination is being held this week with a view to 
the filling up of twenty-five “ direct” Indian appointments. 
The following are some of the “papers” sent. We shall 
publish the remainder in our next impression, when we 
shall possibly have something to say concerning their 
characteristics. 

[Monpay, Juty 24, 1871.—104 To 1}.] 
ARITHMETIC, MENSURATION, AND ALGEBRA. 
1. RepDvcE to its lowest terms the product of 
a 1 1 1 1 3 
I+gtgt pets sis 
and reduce 128 of 15 shillings + ‘34 of a guinea + ‘012 of a florin 
to the decimal of £1. 
2. Simplify the following :— 
(1) °9885714 + °82142857 + 48 + ‘287. 
(2) 1°015873 + 1°636904761. 

3. Standard gold contains 11 parts by weight of pure gold to 
one of alloy, and 40 Ib. Troy of standard gold are coined into 1869 
sovereigns. A gold ornament weighing one ounce is bought for 
£4 10s.; allowing 25 per cent. for workmanship and seller's profit, 
find the proportion of pure gold to alloy in the ornament, the alloy 
being considered worthless. é 

4, A person invests £2247 in’ the 3 per Cents. at 933; if he 
sells out £1500 stock at 91 find at what he must sell the re- 
mainder that his whole gain may be £30; and if he invests the | 
produce in a 3} per Cent. stock at 1034, find the difference in his 
income. é 

5. Aroom 15ft. Gin. long and 14ft. 3in. broad is flooded with 
water to a depth of 24in ; find the weight of the water, supposing 
a cubic foot of water to weigh 1000 oz. 

6. A square tower 17ft. on each side is to have either a flat roof } 
covered with sheet lead at 6d. per square foot, or a pyramidal roof 
whose vertical height is 9ft. covered with slates at 19s. per 
hundred, each slate having an exposed surface of half a square 
foot ; find the cost in each case. 

7. A bucket is in the form of a frustrum of a cone, the diameter 
at the bottom is lft. 3in. and at the top 1ft. Gin., also the depth 
is 1ft. 9in.; find within a pound how much more the bucket weighs 
when full of water than when empty. 

8. Apply Simpson’s Rule to find in square feet the area of a 
figure having the following dimensions :—Ordinates 15°3, 16, 16°4, 
16°2, 15°6, 15°2, 14°8ft., the common distance between the ordi- 
nates being 3ft. Also calculate the area according to the follow- 
ing rule :—‘“‘ Add into one sum the odd ordinates, five times the | 
even ordinates, and the middle ordinate, and multiply the result | 
by +4, of the common distance between the ordinates.” 

9, Find the highest common divisor of 
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a® — 26402 + 551, and 551z° - 2640x5 +1; 
and simplify the expressions :— | 
oe See Sea SE | 
‘ @—-1l #+1Te+1 2-1 
ee a) Se I 


a? — ry + y® + ety 28+y3 
10. Prove that } 

6 17—2v2 9. | 
+ 75e73- ss 
V7+V50—V Vi0—7=2. 
11. Solve the equations : 


(1) 











1+ V24+2V3" I1+V6 
also that 


3a 3x 82—-7T7 


colt asi was 
2) Ve+e@F)+¢V2—@F1) =V2(1— a), 
(3) + + v=o) 
e—ay+y=b. § 
12. Prove that, if m, 7 be positive integers, and m > n, 
a" X @* = o*T", and a® + a*= a"*—"; | 


and assuming these results to be universally true, interpret frao- 
tional and negative indices. 

13. A, B, C, start at the same time for a town thirty-three miles 
distant. A walks at the uniform rate of four miles per hour | 
and B and C drive at a uniform rate of nine miles per hout; after 
a certain time B dismounts and walks forward at the rate of four | 
and a-half miles per hour, while C returns to meet A. A monnts | 
with C and-they reach the town atthe same time as B, C driving 
uniformly all the time. Find the whole time of the journey and 
the distances walked by A and B. 

( 14. — which is the greatest term in the expansion of 
a+obz)". 

Determine between what limits ~ must lie in order that the 
greatest term in the expansion of (4 + 3 x) 4? may be the fifth, 


[Monpay, July 24th, 1871.—3 to 6 p.m.] 
EvcLID AND TRIGONOMETRY. 

1. If two triangles have two sides of the one equal to two sides 
of the other, each to each, and have likewise their bases equal ; 
the angle which is contained by two sides of the one shall be 
equal to the angle contained by the two sides equal to them of the 
other. 

2. Draw a straight line perpendicular to a given straight line of 
unlimited length from a given point without it. 

Upon a given straight line as base construct a triangle, the 
difference of the other two sides and a point through which one of 
these sides passes being given. ‘ 

3. In obtuse-angled triangles if a perpendicular be drawn from 
either of the acute angles to the opposite side produced, the square 
on the side subtending the obtuse angle exceeds the squares on the 
sides containing the obtuse angle by twice the rectangle contained 
by the side on which, when produced, the perpendicular falls and 
the part of this straight line produced intercepted between the 
perpendicular and the obtuse angle, 

Upon the hypothenuse BC and the sides CA, AB, of a right 
angled triangle squares BDEC, AF, and AG are described ; 
prove that the squares on DG, EF, are together equal to five 
times the square on BC. 

4. In equal circles, equal angles stand on equal arcs whether 
they be at the centres or circumferences. 

AB, AC, are twostraight lines givenin position and BC is of given 
length ; BP, CP, are drawn in given di «:tions such that the 
points PA are on the same side of BC aad the angles B PO, 
BAC are equal ; prove that P lies on a fixed circle. 

5. If a straight line touch acircle, and from the point of contact 
a straight line be drawn cutting the circle, the angles which this 
straight line makes with the tangent shall be equal to the angles 
which are in the alternate segments of the circle, 

AB is a diameter of a circle, P a point on the circle, PM 
perpendicular on AB; on AM, MB as diameters are described 
two circles meeting AP, BP in Q, R respectively; prove that 
QR touches both circles. 

6. Inscribe a circle in a given triangle. 

Having ~~ the centres of three of the circles which touch the 
sides or sides produced of a triangle, construct the triangle. 

7. The rectangle contained by the diagonals of a quadrilateral 
figure inscribed in a circle is equal to both the rectangles contained 
by its opposite sides. 

8. If a straight line stand at right angles to each of two straight | 
lines at the point of their intersection it shall also be at right | 
angles to the plane which passes through them. 





In a tetrahedron the perpendiculars from the angular points on 
the opposite faces will all meet in a point if each edge of tho 
tetrahedron is at right angles to the direction of the opposite edge, 

9. Illustrate the advantage of denoting direction by algebraical 
sign by considering for what values of A the formula cos 2A = 
cos? A — sin* A would hold if no such convention existed. 

10. AB is a fixed straight line, C a point in it such that 3 AC = 
AB, and P any point between C and B; prove that if CP = Cj 
sin 9, then AP?. BP will vary as 1 + sin 335. 

11, Calculate by logarithms. 

(1) 0000082714, 

(2) (27) 2 x (162) * + (9430) 46, 

(3) The greatest angle of a triangle whose sides are 1192, 1314, 
and 217) yards. : 1s 

12. An object is observed at three points A, B, C lying in 4 
horizontal line which produced passes directly underneath the 
object ; the angular elevation at B is twice that at A, and at C is 
complementary to that at A, also AB = 255 yards, and BC 249; 
prove that the height of the object is 39 yards, 

13. Solve a triangle in which are given the base a, the altitude 
b, and the difference (¢) of the base angles; proving that, if 9 be 
the vertical angle, 

be 5 Vv 4b2 + a? sin? 2 — 2b 
tan — — ah Aol 
= a (1 —cos @) 

14. Adapt the formula in the previous question to logarithmic 
calculation, proving the equation 


if ® 
L tan = L cot = + Ltan— — 10, 
where ® is a subsidiary angle given by the equation 


L tan ® =loga+Lsin « — log 4 — log 2. 


[Tvrspay, July 25, 1871.—10 to 1.] 
APPLIED MATHEMATICS. 


1, Assuming the theorem called the “‘ Parallelogram of Forces,” 
as far as regards the direction of the resultant, prove it to be true 
for the magnitude of the resultant. 

Two forces of 55 lb. and 57 Ib. act in directions inclined to each 
other at an angle of 60 deg.; find the magnitude of their resultant, 
and its direction to the nearest minute, 

2. The resultant of two forces P and Q makes an angle of 30 deg. 
with the direction of P, and is equal to Q V3; prove that P is equal 
either to Q or to 2Q. 

3. Two weights of 4 Ib. and 5 Ib. balance on a straight uniform 
lever which weighs 1 lb.: if 2 lb. be added to the 4 1b. the fulcrum 
must be shifted through the space of 4in. to restore the equilibrium. 
Find the length of the lever. 

4, Find the magnitude and position of the resultant of two 
parallel forces P, Q, acting in the same direction. 

5. Two equal uniform rods AB, BC, are freely jointed at B, and 
AB is capable of turning about a fixed pivot at A; find wherea 


' smooth peg must be placed at the same height as A, so that the 


rods may rest in a horizontal straight line. 

6. State the laws regulating the direction and magnitude of the 
force of statical friction, and show how the coefficient of friction 
between two substances may be practically determined. 

A body rests on a rough inclined plane, whose inclination is less 
than the angle of friction : if it be pulled in a horizontal direction 
by a string lying in the plane, and the tension be gradually in- 
creased till the body begins to move, in what direction will motion 
begin ? 

7. A drawer is pulled by one of its handles, neglecting the weight 
of the drawer, find the position of the handle that the drawer may 
just stick fast. 

8 A triangle formed by three equal uniform rods fone to- 
gether is suspended from the middle point of a side, and P, Q, are 
the stresses at the lowest and at either of the upper hinges re- 
spectively: prove that Q= ¥ 13 P. 

9. Explain the following paradox :—The centres of the two ends 
of a uniform cylinder are fixed at the same level, and the cylinder 
is then divided by a smooth vertical plane at right angles to the 
axis into two unequal parts of weights W, W’, and lengths 2a, 2a‘, 
Suppose R to be the resultant mutual pressure between the twa 
portions acting in a horizontal line at a height x above the fixed 
point ; then taking moments about each fixed point for the forces 
acting on the adjacent portion of the cylinder weget the two equa- 
tions Wa = Rx, W'e’=Rz; whence W ; W'=a' ; a; but 
W : W' =a: a, or the results are inconsistent. 

10, A uniform wire in the form of an ellipse whose axes are 2a, 
2b, is supported by passing over two smooth pegs in the same hori- 
zontal line at a distance c from each other; prove that in the posj- 
tion of stable equilibrium the angle which the major axis makes 


Tr" b 2 2),9 . : : 
with the vertical is tan —-" ( Js — } , provided this quantity 


t 2a°—c* 





is real. 

11. Find the ratio of the power to the weight in the system of 
pulleys in which each pulley hangs by a sepayate string, the 
strings being parallel and friction neglected. 

12. Prove the following construction for determining the centre 
of gravity of a quadrilateral lamina ABCD; the diagonals AC, 
BD, meet in O, and on AC, BD respectively are taken points P,Q, 
such that AP = OC, BQ = OD;; then the centre of gravity of 
the quadrilateral coincides with that of the triangle OPQ. 

13. Apply the principles of virtual velocities to determine the 
ratio of the power to the weight in the case of the differential axle, 


OPENING OF A NEW Bripce.—In ourimpression for 22nd January, 
1869, will be found full illustrations of a beautifal new bridge 
erected upon the Trent at Nottingham by Mr. Tarbottom, C.E. 
On Tuesday this bridge was opened with much ceremony. Time 
was when the bridge crossing the Trent at Nottingham was thought 
of national importance. It was regarded as connecting the northern 
and southern parts of the kingdom. Successive monarchs made 
grants of Jand for its maintenance, “‘the Bridge Estate” being 
still managed by a separate committee of the corporation. Even 
in these railway days great traffic passes over the bridge from 
Leicestershire, the Vale of Belvoir, aud parts of Lincolnshire; and 
this will be still more the case when Nottingham has spread, as it 
will before long do, to the other sideof thesiream. Theold bridge, 
which had an extreme waterway of 275{t., containing, in all, fifteen 


| arches, has been considered for many years past in a somewhat pre- 


carious state, but it was not until 1868 that plans for a new structure 
were definitely adopted. In September of that year the first sod was 
turned by Mr. J. Barber, the then mayor, The design for the 
present bridge, the estimated cost of which is £°1,000, was the 
sole work of Mr. M, O. Tarbotton, C.E., the borough surveyor. 
The total length of the bridge is about 700ft., the clear width 
between the parapets is 40ft., and from face to face of the abut- 
ments 48ft. 8in., being practically the same width as Southwark 
and Waterloo bridges, London. ‘The height of the roadway above 
the summer water level of the Trent is 27ft., and there are two 
footpaths each 7ft. wide, with a carriage way 26ft. wide, capable 
of accommodating easily three lines of carriages. e three main 
arches or spans are each 100ft. wide in the clear. The surface 
of the bridge is quite level, and the north approach has a 
gradient of 1 in 47, and the south lin 34. The material of the 
large main arches is cast iron, and each arch has eight ribs or 
girders, which weigh about 200 tons. Messrs, Benton and Woodi- 
wiss, of Derby, were contractors for the general building and 
masonry work; Messrs. Andrew Handyside,and Co., of London, 
for the ironwork ; Messrs, Mawer and Ingle of, ds, for the 
general carving; and Messrs. Marshall, o ptin 
painting and decoration. The bridge was opepec 

on Tuesday afternoon by the Meyor, Mr. J. nin 

























THE _ENGINEER, JuLy 28, 1871. 





eee 


DETAILS OF PLANT AT THE ASKAM WORKS. 


3/03"> 












| 
| 
4 
es 
aie 
ee 7/6 
| Uf e 
o Wy a x 
! 
| ts olf S 
q ! ~Ti- 
bance LEVEL OF PLATFORIA zibo 
zy ¢ Y OF OLD FURNACES ° 
“” 
{ 
| [ rl r 
' yy 
ae STEAM HOIST AE § 
' Y 
wiks 
\ f oye a 
\ i a a 
! i 2 
l r 3 
2 2 
< o 
= o 
x 
i wl 
| 
i 
! 
I 
| 
| 
| 
| 
| 
4 
‘ 
| 
! 
| 
oO 
= 
| 
| 
| 
! 
| 
| 
| 
1 
1 
! 
! 
|) Se) | a. 
| 
! 
) 
at 
i 









4t----——_---- 


‘ 


¢--------16’ 02-—------ 





SCALE 
o 5 to is 20 es sor? 
1 i L L j 



























TUYERE OPENINC SHEWINC TUYERE’BREAST WITH OUTER 
COIL & TUYERE IN POSITION 
VERTICAL 





NH) 
DOUBLE FACED VALYE FOR ALTERNATELY 
} CLOSING APERTURE IN TOP OF CAS BOX | b a 
iim] KTOP OF DOWN COMER CAS — Vy N 





emo -—----) 


We 


A SUPPLY PIPE TO OUTER COIL 
s a uu TUYERE 

C DISCHARCE u OF “ 

D B o u OUTER Co 





eee mene —————--22! 9” 








JuLy 28, 1871. 


THE ENGINEER. 


59 





FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


a Xavier and Borveav, Rue de la Banque. 

B IN.—Messrs. A. Asurr and Co., 11, Untre den Linden. 

VIENNA.—Messrs. Grro.p and Co., Booksellers. 

LEIPSIC.—A.Pnons Ditirzr, Bookseller. 

MADRID.—D. Josz Atcover, Editor and Proprietor of the “ Gaceta 
Industrial,” Preciados 49 y 51. 

NEW YORK.—Wiitmer and Rocers, 47, Nassau-street. 





TO OORRESPONDENTS. 


*,* We cannot undertake to retwrn drawings or manuscripts; we 
must therefore request our correspondents to keep copies. ’ 
*.* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
goed faith. No notice whatever will be taken of anonymous 

communications. ‘ ; 

*.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order 
that answers received by us may be forwarded to their destination, 
No notice will be taken of communications which do not comply 
with these instructions. 

T. W.—Thanks. 

Erratuy.—We ave requested to state that Mr. Moffatt’s patent, No. 33091, 
is proceeded with. 

W. R. (Ramsbottom).—J/ you secure the invention by a patent no one can 
make or use the article without your consent. 

C, H. 8. (Tenby).— We fancy Messrs. Walduck and Co., Manchester, can 
supply vou with the information you require. 

Rh. W.—The best book for you is ** Manual of Trigonometry,” by Galbraith 
and Haughton. Messrs. Longmans are the publishers. Price 2s. 6d. 

A. R. (Bolton; Screw Pumps).— We are requested to inform this corre- 
spondent that he can obtain what he requires by applying to Mr. Alfred 
Dodman, St. James’ Works, Lynn. 

T. J. H. (Spencer Hill).—The article in question first appeared in our pages. 
We have no doubt that if you apply to Mr. Rochussen, 23, Abchurch-lane, 
B.C. ; he will give you every information, 

J. R. M.—The question you ask raises a point which has been much disputed, 
but we believe the correct proposition to be that the whole pressure on a slide 
valve will be found by multiplying the whole area of the slide valve under 
pressure, and deducting from the result the whole surface in contact with the 
port faces, multiplied by the valve chest pressure. The remainder gives the 
true load on back of valve. 

G. W.—{1) Steam can be condensed at any temperature and pressure. (2) The 
probable velocity of a ship may be found by multiplying the eoeficient of 
similar ships by the nominal horse-power, and dividing by the immersed mid- 
ship section in feet. The cube root of the quotient will be the speed in 
miles per hour. (3) Slip has nothing to do with sueh a calculation. (4) By 
making a search at the Patent-office. 

Hi. 8.—Fairbairn “ On Millwork,” Molesworth’s “ Pocket-book.” You must 
Jirst of all ascertain how much water you can put on the wheel in gallons 
per minute, If you state this, and the height of fall from surface to 
surface, we can tell you the power you ought to get out of your wheel. For 
instructions about measuring the water, consult Box’s ‘* Hydraulics.” 


ROCK BORERS. 
(To the Editor of The Bngineer.) 
S1n,—Would any correspondent be kind enough to let me know the 
name and address of the manufacturer of Burleigh’s rock borer ? 
Leadenhall-street, London, July 25th, 1871. J. W. D. 





Tne Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. .. «. £0 14s. 6d. 
Yearly (including two double numbers) .. .. «. £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made, Tue ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before siz o’clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and the publishing department of the paper 
are to be addressed to the Publisher, Mr. George Leopold Riche; all other 
letters to be addressed to the Editor of Tue Enciveer, 163, Strand, 
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THE HEMATITE ORE AND IRON OF CUMBERLAND, 


Tue famous hematite ores and Pig irons produced in 
that narrow strip of North Lancashire which runs into 
Cumberland are generally colloquially included with those 
of West Cumberland itself. We have followed this 
fashion in the above title, though the important works we 
describe elsewhere, as well as several others of those hema- 
tite districts proper, are situated in Lancashire. Then we 
could not well talk of the hematite district, as hematite 
iron ore is found in other parts of the United Kingdom. 
This custom of speaking of hematite iron, as if it came 
from West Cumberland only, isno doubt due to the fact 
that it was first suedenel near Whitehaven, in that 
county. So late as 1856 only one ironworks, that of the 
Whitehaven Hematite Iron wos om was producing 
hematite pig. It is to this establishment, therefore, that 
is due the credit of proving the productibility of a first- 
class pig iron from hematite ores alone by the use of coke ; 
and their iron, termed “Cleator Moor” from the name of 
the place, near Whitehaven, where it is made, is of course 
very well known indeed. They then possessed three blast 
furnaces solely using the ore of the district. Bince the 
demonstration of the Bessemer process other competing 
works have rapidly risen up at the bidding of its magic 
wand ; and the following may be looked upon as a com- 
plete list. The works at present in existence are 
ginning with the first established: — The White- 
haven Hematite Iron Company, making at Cleator, near 
Whitehaven, with six furnaces, the pig iron of that name; 
then, for size, the Barrow Iron and Steel ase or | 
(Limited), at Barrow-in-Furness, fourteen furnaces, wit 
the Duke of Devonshire as chairman ; the Furness Iron 
and Steel Company (Limited), with two furnaces in blast 
and another nearly finished, whose works we are describ- 
ing; the West Cumberland Hematite Iron Company 
(Limited), five furnaces, at Workington ; the Millom He- 
matite Iron,Company, five furnaces, at Millom—a small 
Lee on the — = —— one A "aaa -— 
nearly opposite the Furness Works; the port Hema- 
tite toon Company, of my! 2s seven furnaces; the 
Solway Hematite , All (Limited), three furnaces, also 
at Maryport, and adjoining those of name; the Work- 
ington Iron Company (Limited), six furnaces, of Working- 
ton, who also convert their own pig iron; Messrs, Bai 
Blair, and Patterson, of i four furnaces ; an 
the Carnforth Ironworks, five furnaces, not very far from 
Askam itself. To be soon at work are two new com- 





panies—the Lonsdale Hematite Iron Company, situated 
near Whitehaven; and the Moss Bay Hematite Iron Com- 
pany, near Workington. 

Now the whole of this so important iron district, with 
its portentously sudden growth; with its port of Barrow-in- 
Furness increased some twenty-tive fold within the last ten 
years; with the fabulousfortunes—in some instancesincomes 
of from forty to fifty thousand per annum—thathavealread 
resulted to the fortunate original lords of the mines; wit 
its numerous works and innumerable pits that threaten 
toturn the loveliest district in England into another Black 
Country ; with a production risen from 225,000 tons in 
1854 to 1,047,819 tons in 1869; with this production 
augmented in 1870, and daily rising ; represent neither 
more nor Jess than the simple chemical fact that good iron 
and, still Jess, good steel, cannot be produced from pig 
containing phosphorus—more especially if that steel be 
produced by the Bessemer process. Day by day experi- 
ence has shown that, for some reason or other—for science 
has not yet discovered any reason, though she has helped to 
remedies—a little excess of phosphorus in the composition 
of iron destroys its structural value. From two to three 
thousandths per cent. of phosphorus have little influence 
on iron; seven thousandths per cent. make it brittle or 
cold short; so that the prosperity of this hematite district 
may be said to be mainly a result of this difference. 

A minor, butstill important, qualification is the situation 
of the ore along a line of coast studded with fine harbours. 
Running the eye up the coast line, stopping at the magni- 
ficent Solway Firth, closely skirted by the railway, one 
sees in succession Barrow-in-Furness, Ravenglass, White- 
haven, Workington, Maryport. The situation of these hema- 
tite beds, with the works growing out of them, is, in fact, 
exceptionally splendid. Gheste eles the late rapidly in- 
creasing demand for hematite pig to be usedin the Bessemer 
steel works of England, and for mixture with the spathic 
ore pig of the Westphalian steel works, or the French pig 
irons smelted from the ores of Corsica, Elba, and Algeria, 
most of the ore produced was shipped to the ironworks of 
Staffordshire, South Wales, and of Scotland, where con- 
siderable quantities were also used for “fettling” the 
puddling furnaces, 

Much pig iron for the time, was already made at Ulver- 
stone during the latter part of the last century—of course 
withcharcoal—the Back Barrow bariron being held inasgood 
esteem as Swedish by the Sheffield steel converters. Going 
back to yet earlier times we find authentic records that these 
ores were worked in the middle ages; and there is also 
very strong evidence that the Romans, who seem to have 
had a marvellously keen faculty for exploration, had iron 
mines in West Cumberland. There can thus be no doubt 
that the ores of Cumberland have been worked from 
immemorial times ; and that the iron they produced has 
served for many an old knight’s elaborate suit of that 
armour, a glance at the relics of which shows what 
good smiths and fitters they must have had in those days. 

As in Westphalia, these hematite beds are mostly found 
in the carboniferous limestone. To the careless eye they 
would appear of almost boundless extent, but the true 
reason of this is their irregular diffusion, nut in veins, but 
in so-called “ pots” or pockets, also in hollows, and but 
seldom in the form of true veins. The first question is, 
how these hollows were made in the limestone. This ap- 
pears to have, in many instances, occurred by means of 
the erosive action of water ; as the sides of the hollows 
are generally marked or striated asif by its flow. Smooth 
faces, exhibiting such striz, often intersect the mass of 
iron ore near its boundary, also proving the fact of settle- 
ment or disturbances, The hollow being once formed, then 
comes the more difficult inquiry as to how, or at least when, 
they were filled. Strong reasons have been given for sup- 

ing that these ore deposits originated during the car- 
niferous epoch, and have been deposited in the erosions 
of the mountain limestone in most cases, or, as in others, 
interstratified in regular beds like coal seams. Fossils 
of well-known plants of the coal measures have also been 
discovered metallised into hematite iron in a similar way 
as coal plants are found turned into the carbonate of the 
rotoxide or the bisulphide of iron or carbonate of lime. 
he ligneous structure of the plant has often formed the 
mould, so to say, for injections of peroxide of iron. These 
observations bear more especially upon the deposits of ore 
of the Furness district of North Lancashire. Near White- 
haven, in Cumberland, there are true veins of hematite 
occurring in the older slates, porphyries and syenites, as at 
Black Comb, Dent Fell, and Ravenglass. In the Cleator 
district, near Whitehaven, a narrow band of limestone on 
the clay slate curves round the flank of Dent Fell ; and most 
of the mines of the Whitehaven district are found here. 
It is near the Red Pike mountain that iron is believed 
tc have been smelted in the time of the Romans. But,on 
the whole, it may be held that the exact geological position 
of hematite ore is not very definite. There are two 
principal sorts of hematite worked in the district, locall 
designated as “hard” and “soft.” More icularised, 
we find four kinds :—(1) A very dense massive form, with 
a conchoidal fracture and a dense blue colour ; (2) mam- 
mellated concretions, termed in the district “ kidney” ore, 
showing when broken a fibrous, silky lustre, and a blueish, 
steel y colour ; (3) a very soft variety, which may be 
rub between the fingers; (4) specular iron in small 
crystals of a six-sided rhombohedral form. 

Hematite ore is found in several other districts in 
Britain, but seldom, if ever, so free from phosphorus and 
sulphur as in the hematite districts par excellence of 
North Lancashire and Cumberland. Near Cardiff, for 
instance, the hematite found there contains more than one 

r cent. of at soa acid, and still more sulphur, The 

ematite of trissant, Glamo ire, contains rather 
less impurity—from about one-tenth per cent. phosphoric 
acid, and nearly four times as much sulphur. The chemical 
character of the West Cumberland ore is generally that of 
nearly pure anhydrous sesquioxide of iron. It is, how- 
ever, mostly mixed with very minute traces of lead, 
cobalt, tin, arsenic, and even of sulphur ; and also of 





manganese, alumina, lime, and magnesia. The distinguish- 


ing features of most of these ores is the presence of a con- 





siderable Fone of silica, and the absence of man- 
ganese. The almost entire absence of manganese in the 
hematites of Cumberland and North Lancashire cannot be 
accepted as evidence that this adjunct is not indispensable 
for the Bessemer process. The converter charges at 
Sheffield, in Westphalia, and Styria, are not merely dosed 
with spiegeleisen at the end of the operation, but are also 
mixed with a proportion of Forest of Dean or Swedish 
or Westphalian pig iron ively. But these charac- 
teristics may not improbably account for the somewhat 
red-short quality of malleable iron puddled from Cumber- 
land pig. In this process, manganese, which apparently has 
the power of removing silicium from iron, is not generally 
used, But the high temperature required, according to strong 
evidence, by the segue for exercising this power, is 
certainly present in the Bessemer converter, and just at 
the end of the process, when the spiegeleisen is poured in, 
Generally the iron made from the West Cumberland 
hematites has the reputation of being very red-short when 
otker kinds of pigs are not comands still we know that 
five-ton “ blows” of first-class steel are made from a com- 
position of which nearly 100 cwt., or five tons, consists 
of three different kinds of Cumberland hematite, with 
admixtures of only 10 cwt. of Swedish pig and 15 cwt. of 
Forest of Dean. 

An analysis, made at Kénigshiitte in Prussia, of Barrow 
hematite, afforded 4°50 per cent. of silicium, 3°3 graphite, 
0°08 combined carbon, 0°04 phosphorus, 0°09 sulphur, and 
0°57 manganese. This gives a somewhat lower character, 
as regards purity, at any rate to Barrow pig iron ; while 
the proportion of manganese is unusually high. From a 
different source we have an analysis of grey pig No. 2 
smelted with coke at Hochdahl, in Siegen, which gives 1°81 
per cent, silicium, 3°39 graphite, 1:07 combined carbon, 1°08 
manganese, (043 sulphur; 0:006 phosphorus—the difference 
being iron. There is no doubt that a little phosphorus is 
always present even in Bessemer steel converted from the 
best brands. We know that, in the course of hundreds 
of blowings carefully investigated by spectrum analysis, 
the sulphur and phosphorus lines were never absent. 
But—and this is just the weakness of spectrum analysis— 
these determinations were simply qualitative, not quantita- 
tive. We al] know how good is Krupp’s steel, and ac- 
cording to an analysis by Mr. Abel, of Woolwich, it con- 
tains as much as 0°02 of phosphorus, 1°18 combined 
carbon, 0°33 silicon, no sulphur, a trace of manganese, 
0°12 cobalt and nickel, and 0°30 copper. 

We are not of the opinion, held by some, that it is pro- 
bable that the iron industry of Cumberland will ever 
expand to the extent of that of the Cleveland district. 
The indispensable element of cheap production is wanting. 
In the first place, the pure blast furnace coke required has 
to be fetched from the Durham ovens, which involves a 
not inconsiderable freight for an article in large demand 
already. The coke used has to be as much as possible 
chemically free from sulphur, and to be in large pieces for 
the passage of the blast—already somewhat difficult on 
account of the small size of the ore. It is possible that 
progress in washing and coking the inferior coal found 
nearer than Durham may make some change, but this 
has not yet taken place. Then the ore is not found so 
regularly and in such quantities as might bedesired. The 
best proof of this is to be found in the fact that the 
royalties on the ore have risen from 1s. 6d. to 3s.,and even to 
as much as 5s, 4d. per ton. In the Cleveland district they 
are never more than from 4d. to 8d. The price of the 
hematite ore itself has risen 7s. per ton above what it was 
twelve months ago. This may possibly be somewhat due 
to the undoubted revival of trade now taking place; but, 
in any case, as the Cumberland ore lies far away from 
sulphur free fuel, pig for steel making will never be made 
at much less than 70s. per ton. The prices are now much 
higher. 

RAILWAYS IN CEYLON, 

Ix every instance in which the conveyance of goods alone 
is the object in view, and time not a question of primary 
importance, it will be admitted that carriage by water sur- 

sses in cheapness all other known means of transport. 

‘o some extent, therefore, it becomes in colonies and 
undeveloped countries in which facilities for water commu- 
nication exist, a matter for serious consideration whether 
those facilities should be improved and extended or 
practically nullified by the introduction of steam loco- 
motion, It may perhaps be considered that we are going 
too far in tacitly assuming that the existence of the one 
description of transport must necessarily involve the ex- 
tinction of the other. In England and in many other 
countries the railways and the canals can be seen running 
almost in parallel contiguity, and there is, if not abundance 
of work for both, at any rate sufficient to keep them both 
alive, But there is a vast difference between these instances 
and that of a young colony or semi-civilised nation, whose 
wealth consists in Jand alone, which, until cultivated super- 
ficially or explored subterraneously, is worth absolutely 
nothing. A new ay | cannot afford two different systems 
of communication ; it has only traffic enough for one, and, 
judging from the results at our command, the preference 
appears to be given to railways. This is the case even 
under circumstances in which we might expect the reverse, 
that is in districts which are in possession of extensive water 
communication, which is as much needed for the conveyance 
of traffic as for the more important purposes of irrigation. 
It is evident that the same canal cannot well answer for 
both of these objects. In the event of a severe drought, in 
which the supply might be only adequate for one of the 
pu , which is to give way, the irrigation or the 
traffic, and where is compensation to come from for the 
sufferer ? The real reason for the construction of railways 
in preference to canals is to be found in the character of 
the districts through which the The mineral wealth 
of a country rarely lies in the p ;it must be sought for 
in the mountains, in the regions of gorges and ravines, and 
in almost inaccessible localities where it is difficult to make 
a pathway, to say nothing of a railway. Some examples of 
lines constructed under these difficulties on a comparatively 
small scale can be witnessed at home, but they sink into 
insignificance before similar examples in America, the 
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Brazils, India, Ceylon, the Mauritius, and other countries 
where the physical obstacles to the construction of railways 
may be truly termed gigantic. _ : 

It is now nearly four years since the line was opened 
from Colombo to Kandy in Ceylon, an island which, by 
reason of its rugged contours, presents formidable impedi- 
ments to the advent of the great pioneer of civilisation, 
Although there is abundance of water power available in 
the island, yet for the reason already mentioned the utilisa- 
tion of it as a means of transport was never entertained. 
Mountain torrents, until they are miles and miles distant 
from their source, cannot be converted into canals. Rather 
more than twenty years ago a company was formed for 
the construction of the line from Colombo to Kandy. A 
concession was sought from Government on the same prin- 
ciple which regulates the granting of similar powers in 
India, and after a delay of only ten years it was obtained. 
As is usual on such occasions, previous to the ratification of 
the treaty an engineer was deputed on the part of the 
Government to make a reconnaissance of the country, and 
report whether in his opinion the line could be made for 
the sum guaranteed. The Secretary of State appointed the 
late @aptain Moorsvom to undertake the task, who, with 
the aid of his assistants, examined six diffirent routes, 
ultimately selecting one eighty miles in length, which he 
reported could be completed for the sum of £857,000, using 
round numbers, This sum included land, stations, works, 
permanent way, rolling stock, and all expenses and con- 
tingencies incidental to pose ay into thorough working 
order a single line of road. It is difficult to understand 
how any Government could imagine that the total expenses 
of a line and all its appurtenances, constructed in such a 
district, could be brought within the moderate sum of 
£11,000 per mile ; but we have the authority of Mr. 
Molesworth that such was the case, that the concession 
was granted, and a staff of engineers sent out to survey and 
lay out the railway, with a view to its immediate progress. 
No sooner was the intended route definitely settled upon 
and subjected to a survey in detail than the fallacy of the 
statement respecting the cost became at once apparent. 
There are very few preliminary estimates that will stand 
the test of being worked out in actual practice, but the 
discrepancy will seldom or ever reach the amount of a hun- 
dred per cent., as occurred in the case before us. After a 
full investigation of all the unavoidable difficulties in the 
shape of gradients, curves, and heavy works which beset 
the proposed route, the revised estimate attained the figure 
of £2,214,000, Notwithstandiug this increased expenditure 
the line was of a very unfavourable character. Gradients 
of 1 in 16 were introduced, together with a stationary 
engine incline, three milesin length,andacouple of reversing 
stations, It would be scarcely possible to imagine a 
railway encumbered with features more objectionable. 
The accident that happened some time ago at the reversing 
station on a Ghaut in India is sufficient to demonstrate 
the great danger incurred in their adoption, and an incline 
worked by a stationary engine is a “ trouble for ever.” 

So great a discrepancy as that which existed between the 
former and the latter estimates was sufficient to raise grave 
doubts in the minds of the authorities respecting the actual 
expenditure that would be requiredjto make the line, and, 
losing confidence in their own advisers, they referred the 
whole matter to Mr. Robert Stephenson. The death of 
this gentleman prevented him carrying out the wishes of 
the Government, who then placed all the necessary data in 
the hands of Mr. Hawkshaw, and requested him to report 
upon the subject. After abolishing the stationary engine 
incline, and introducing various modifications in the pro- 
posed route, Mr, Hawkshaw came to the conclusion that 
the total cost would, in all probability, not exceed 
£1,872,000. In the meantime, while these investigations 
and calculations were being carried on in Eng- 
land, Mr. Molesworth, who was the chief resident 
engineer in Ceylon, determined to ascertain whether 
a better route could not be obtained than that already 
proposed, As there was still a considerable staff of as- 
sistants in the island he employed them, with the 
concurrence of the Government, in making fresh 
surveys, The result justified his anticipations, and his ex- 
ertions were rewarded with the success they deserved. 
The new line diminished the original distance by five miles, 
and reduced the gradients to so great an extent as to be 
equivalent to a pecuniary saving of £300,000. In spite of 
this satisfactory result, and the large expenditure incurred, 
the contract between the company and the colony was 
dissolved by mutual consent, and in 1863 a contract was 
eutered into by the Government with Mr. Faviell for the 
construction of the line in four years. The works would 
have no doubt been completed within the stipulated time 
but for the severe sickness that occurred in the unhealthy 
districts, An additional eight months was accorded to the 
contractor, and a sum of £58,000 over and above the con- 
tract price, making the total cost of way and works to 
amount to £1,436,000, or a little over £19,000 per mile. 
The whole of the line has been constructed in a very effi- 
cient and durable manner, and the traffic returns which 
have been published in Mr. Molesworth’s report are of 

the most encouraging character. There is one feature in 
connection with the estimates for railways in distant 
countries which deserves notice. It relates especially to 
the rolling stock, nearly all of which is of home manufac- 
ture, and shows that a margin should be always left for 
contingencies under this es 4 For some years the cost of 
work in England requiring skilled labour has been steadily 
on the increase, It is of little moment now to inquire into 
the cause, although one need not go far to find it. ‘The lapse 
of nearly a couple of years was sufficient to produce a consi- 
derable rise in the price of the rolling stock exported 
to Ceylon. Locomotives sent out in 1867, cost £300 more 
than their predecessors, which were consigned to the com- 
pany two years previously. Carriages “rose” from thirty 
to forty pounds each, and there was a proportionate increase 
in the price of the inferior description of rolling stock, such 
as goods wagons, trucks, and other vehicles. When once 
a line has been regularly opened for traffic, the chief point 
is to keep the working expenses as low as ible, consistent 
with efficiency, during the first year or twe, and in fact until 





the whole affair is brought into thorough good working 
trim the expenses afford no fair criterion of what they 
ought to be. Thus we find that for the first two years the 
line from Colombo to Kandy was worked at a loss, In the 
succeeding year the expenses averaged nearly 59 per cent. 
of the receipts, and subsequently were gradually reduced 
to 45, 40, and 36. In another column are given some 
of the engineering details of the line, which it is satisfactory 
to learn bear a very favourable comparison, in point of 
economical working, with the great routes of steam com- 
niunication in our Indian empire. 





THE ROYAL AGRICULTURAL SOCIETY’S SHOW AT CARDIFF. 

WE have received numerous inquiries as to the conditions to 
be observed in conducting the trials of portable engines next 
year at Cardiff. It will be well to state here that all that we 
know with certainty on the subject is that the implement com- 
mittee meet on the Ist of August to receive the report of the 
judges and engineers, and to settle the conditions to be observed 
at the Cardiff Show. As to the rest, we think it not unlikely 
that all restrictions will he removed as to pressure, build, &c., 
throughout. It is also probable that the nominal power of an 
engine will be taken at one-third the indicated power developed 
at 60 lb. pressure, cut off at ? stroke, and 120 revolutions of a 
a 5ft. fly-wheel. We shall take care that our readers have the 
earliest possible information on this important question. 








FOREIGN PERIODICAL LITERATURE. 


Tue number for August, 1870, of the “Annales du Génie 
Civil,” which has been delayed by the war, commences with the 
continuation of the translation of Mr. H. B. Willson’s “ Science 
of Shipbuilding in its Relation to the Laws of Nature.” M. 
Frésénius, editor of the “Office de 1’Industrie,” follows at 
p. 574 with the continuation of his memoir on the manufacture 
of glass. The only other article worth notice is one by H. 
Durant, engineer to the Haine-St.-Pierre Colliery, at La Westre, 
in which the vexed question of the best method of extracting 
coal is discussed, 

The Paris Acadamy of Sciences has now resumed its wonted 
activity, and we have to mention several papers of interest. In 
the “Comptes Rendus” for June 19, at p. 748, we find a note 
by General Morin, on the hygiene of military hospitals, and the 
subject is continued by M. Larrey on the succeeding page. A. 
Bobierre (p. 752) gives the result of his further researches on the 
effect of sea water on ships’ sheathing, and on the methods of 
testing the resisting properties of sheathing-metal by observing 
its behaviour when made to form the pole of a voltaic battery. 
The chemical composition of the alloy must also be examined, 
particularly with reference to the presence of accidental impuri- 
ties, and it is also important to know whether it was rolled hot 
or cold. The first series of experiments carried out by M. 
Bobierre, were published at length in the “ Annales de Chimie,” 
4th series, vol. xv. J. Boussinesq (p. 755) attempts to es- 
tablish the mathematical theory of the “solitary waves,” or 
“‘waves of translation,” observed by Mr. J. Scott Russell and M. 
Bazin in horizontal rectangular canals of uniform depth. J. 
Moutier (p. 759) treats on dissociation with reference to the 
mechanical theory of heat. A. Ditte (p. 762) has a memoir on 
the heat of combustion of magnesium and zinc. A. Scheurer- 
Kestner (p. 767) finds that “gaize,” (a silicious rock which occurs 
at the base of the cretaceous system, in the Ardennes, and which 
has been the subject of much discussion of late) is unsuitable 
for the manufacture of alkaline silicates for technical purposes. 
P. Champion (p. 770) gives an account of his attempts to break 
large masses of iron by means of dynamite. A steam hammer 
block, weighing 5000 kilos., was successfully blasted by three 
charges of dynamite, of 150 grammes each, disposed in three 
holes 25 millimetres diameter and 45 millimetres deep. The 
fragments thus obtained were afterwards broken into smaller 
pieces by two more charges. The number for June 26 
contains, at p. 800, a very interesting paper full of experi- 
mental data on the transport of certain salts by the electric dis- 
charge. M. Roulin (p. 814) contributes a very erudite memoir 
on the etymology of certain scientific and technical terms said to 
be derived from the Arabic, This subject has occupied the at- 
tention of the Academy for some weeks, and the papers are well 
worth the perusal of those interested in the archmology of 
science. E, Roger (p. 848) gives the second part of his mathe- 
matical investigations on the theory of capillary attraction. M. 
Crova (p. 855) has a memoir on*the phenomena of interference 
produced by parallel gratings. He shows how these phenomena 
may be used for the determination of wave-lengths and re- 
fractive indices. A. Ditte (p. 858) continues his experiments 
on the heat of combustion of magnesium, indium, cadmium, 
and zinc. Our aéronautical readers will peruse with interest a 
note at p. 874, by G. Tissandier, giving the particulars of the 
balloons which were dispatched from Paris during the siege. 
Sixty-four balloons in all were sent off, carrying 9000 kilos. of 
dispatches, representing three million letters weighing three 
grammes each, besides 354 carrier pigeons. In addition to the 
sixty-four aéronauts, ninety-one passengers were conveyed. Five 
unfortunate aéronauts were taken prisoners by the enemy, two 
were lost at sea, whilst M. Rolier, in “ The Ville d’Orleans,” was 
carried into Norway, a distance of 1600 kilos., in the short space 
of fifteen hours. At the meeting of July 3, General Morin (p. 5) 
gave an account of the warming and ventilation of the Corps 
Législatif during the session of 1869-70, to which we beg to 
direct the attention of the officials who are responsible for the 
ventilation of our own Houses of Parliament. It is of 
course impossible to please everyone, but the results on 
the whole appear to be very satisfactory. We must not 
omit to mention a suggestive paper by L. Gruner, Professor 
at the School of Mines (p. 28), on the behaviour of carbonic 
oxide when submitted to the combined action of metallic iron 
and the oxides of that metal at a red heat. The experiments 
were undertaken with a view to the verification of the conclu- 
sions arrived at by Mr. Isaac Lowthian Bell in his researches on 
the chemistry of the blast furnace. J. Boussinesq follows at 
p. 34 with a mathematical investigation of the motion of water 
in mains and in open canals. P, Champion (p. 42) gives some 
directions for preparing nitroglycerine for industrial purposes, 
and communicates the results of his experiments on the beha- 
viour of nitroglycerine at various temperatures. It is quite 
insensible to the action of electricity. 

The proceedings of the Institution of Engineers of Germany 
are reported in the June number of the “ Zeitschrift des Vereins 
deutscher Ingenieure.” Professor R. R. Werner (p. 353) gives 
an elaborate investigation of the useful effect of steam when 
used for raising water by direct action. The apparatus known 
as the “ monte-jus,” used in many sugar refineries for the pur- 
pose of raising the ps, is on this principle, and machines of 


to have forgotten that the plan of raising water by the direct 
action of steam was introduced by Savory more than 150 years 
ago. The Weiner-Neustadt ws Aa is, in fact, nothing more 
than a single-cylinder Savory’s engine with a float made of some 
non-conducting material, for preventing condensation of the steam 
by contact with the water. R. Ziebarth (p. 365) contributes 
a memoir on the use of fuel in a state of fine powder. It con- 
tains a description of Whelpley and Storer’s method of smelt- 
ing sulphurous ores, and of Crampton’s furnace. The informa- 
tion having been derived mostly from English sources, the 
, Paper is not of importance here. C, Fink (p. 373) treats on 
the construction of machines for dressing and bolting flour. H. 
Mohr (pp. 383, 405) describes some details of construction of 
American locomotives. At p. 388 we have a notice of the ope- 
rations of the field-railway corps which did such good service 
during the Franco-German war. An account of the Rigi Rail- 
way is brought toa conclusion at p. 391. B. Kiissner (p. 396) 
continues his paper describing the various machines for cutting 
screws, which have been introduced during the last few years. 
Herr Minssen (p. 401) gives an account of the recently-esta- 
blished Silesian Steam-boiler Association, and sketches the points 
of difference between the numerous associations of that kind in 
Germany and those established in this country. This subject 
is also discussed by Professor Riihlmann at p. 405. P. Luckow 
(p. 402) and Herr Selwig (p. 402) describe two improved hand 
drills. Professor Riihlmann (p. 403) gives the dimensions and 
construction of the torpedoes used by the Prussians. Krauss, 
of Munich (p. 408), communicates a short description of an im- 
proved arrangement of locomotive, in which the weights of the 
water and coal is so distributed as to give greater adhesion to 
the driving wheels, and the steam dome is dispensed with. The 
question of a universal scale of fees for civil engineers has been 
much discussed in Germany during the last three or four years, 
and a further contribution to the subject is to be found at 
pp. 404, 405. The best construction of furnaces for hot air 
warming apparatus is treated of at p. 406. A singular instance 
of the short-sighted folly of the decree by which all Germans 
were expelled from France on the outbreak of the Franco- 
German war is given by Heusinger von Waldegg at p. 407. 
Herr Glaser, a native of Germany, had been employed for many 
years as a railway engineer in France, but he was compelled to 
leave the country in consequence of the decree above alluded 
to. Immediately on his arrival in Germany he was placed in an 
important position in the First Field-Railway Corps, where his 
local knowledge proved of immense service to the Prussian army. 
Professor Riihlmann (p. 408) read a paper on the power of steam 
engines, as determined by indicator-diagrams, and experiments 
with the dynamometer. Herr Uhlenhut (pp. 410, 411) con- 
tributes a memoir on apparatus for registering the speed of rail- 
way trains. The question of the influence of soot on the eva- 
porative power of steam boilers is discussed at p. 411. Herr 
Briininghaus (p. 414) points out an error in Herr Heinemann’s 
formula for calculating the power of water-wheels. Herr 
Schuchart (p. 416) describes the methed of repairing broken rolls 
by casting on new spindles. 





PRIVATE BILLS OF THE SESSION. 


Tue Committees of both Houses have at length cleared off 
their lists of private bills. The last bills disposed of by the 
Lords’ Committees have been, in Lord Penrhyn’s Committee, 
the Newry Borough Improvement and Water Supply Bill, which 
occasioned a seven days’ contest in the Commons’ Committee, 
and a three days’ fight in Lord Penrhyn’s Committee, which 
passed the bill. The opposition has been withdrawn in the 
cases of the Alliance and Dublin Consumers’ Gas Bill, the Mer- 
sey Docks:and Harbour Board Bill (No. 2), and the Waterford, 
New Ross, and Wexford Junction Railway (No. 3) Bill, which 
have been passed. 

Mr. Bathurst's Committee, in the Commons, concluded the 
business of the Lower House by rejecting the Isle of Wight and 
Cowes and Newport Junction Railway Bill. This bill was the 
occasion of a protracted and costly contest in the House of Lords’ 
Committee, andin the Commons’ Committee occupied other three 
days, the rejection of the bill being the result. The comments 
on the anomaly of two separate tribunals trying the same cause 
—which we offered on the 7th current—need not be here re- 
peated. The two trials may be—as with the boys and frogs in 
old Asop—fun for the members of the Committees— but if not 
death, heavy and useless labour and cost to the promoters. 
There could be no question as to the bond fides of the promoters 
of this bill, which was strongly supported locally. Mr. George 
Young, a gentleman of large landed property in the Isle of 
Wight, engaged to subscribe the whole of the share capital for 
the undertaking—£55,000. A succession of different projects 
to accomplish a direct railway connection between Cowes and 
Newport have been before Parliament for the last ten years, 
The scheme now thrown out is the best that has been proposed, 
and will probably be revived, notwithstanding the heavy blow 
and sore discouragement now inflicted by Parliament in its 
wisdom, as the opponents consider, and its unwisdom, as is felt 
by inhabitants of the localities affected. 





THe AERONAUTICAL SocreTy.—A conference was held on Mon- 
day evening, the 17th, when papers were read and a discussion en- 
sued. The chairman, Mr. Glaisher, said the society had received 
great encouragement from the use made of balloons during the 
siege of Paris, and in consequence people who never —— 
them before had been led to inquire into the merits of aérial loco- 
motion. A letter from Mr. Proctor, F.R.A.S., was read, stating 
that he was looking with great interest to the results of the experi- 
ments which Mr, Browning was about to make, in conjunction with 
Mr. Wenham, into the laws of velocity and pressure, His own 
belief was that very little was known as tothe effect of air currents 
moving with different degrees of velocity, and he believed if the 
forthcoming experiments extended to plane bodies traversing the 
atmosphere and moving horizontally on its own plane, it would 
appear that the supporting power of the air depended largely on the 
dynamical stability of the moving plane. At the same time, he 
thought the principle of the gyroscope would largely enter into the 
construction of aérial machines of the future. The great difficulty 
experienced in pe | to fly was balancing, so as to secure the 
chance of practising ; therefore he asked whether horizontal rota- 
ting discs might not be attached on either sides of the body, so as 
to afford material assistance to the learner, his opinion being that 
if the discs were large and thin, and a rapid motion given to the 
body, it was possible to secure steadiness of motion and aérial sup- 
t. Inclined planes working in rowing style might also answer. 
@ papers read were by Mr. Alexander, “‘ On Aérial Flight as de- 
pawl on Man’s Muscular Exertion ;” by Mr. Wenham, “On the 

istance of Air through Passages of Different Lengths ;” and by 
Mr. Baudler. Captain Burnaby gave an account of a balloon ascent 
he made, incidentally stating thet the muscular power of a bird 
was in proportion 200 times that of a man; and urging that the 
essenti uirement for successful ing was some power 500 
times greater than that of a man, yet not heavier, and something 
that would answer the ‘ormances of a bird’s wing—a point to 





similar kind are employed at the Wielicaka salt mines and at a 
lignite pit at Wiener-Neustadt, near Vienna. The last-named 
machine is described at length by Professor Werner, who seems 


which aéronauts had never yet been able to arrive. The papers 
and speeches were illustrated by models and diagrams, 
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RAILWAY MATTERS, 

A prospectus has been issued of the Merionethshire Railway 

Company, capital, £80,000, in shares of £10. It will be about 

. ten miles, and will form a junction between the Cambrian and the 
Festiniog and Blaenan Railways. 


THE progress of railway enterprise in this country is shown by 
the following figures :— 


1849. 1869. 

Miles of way open .. 2. 2. os os 6,031 .. 15,145 
Passengers conveyed, including season 

ticket holders .. @ ee 63,841,539 .. 305,764,285 


Total of traffic receipts.. .. .. .. £11,806,498 .. £41,075,321 

THE works going on in the Seraglio at Constantinople, for the 
new railway station, have naturally brought te light many ancient 
remains in this hitherto inaccessible locality. Some large vaults 

are contested by local archeologists, but among the various com- 
munications to the Levant Herald, the most weighty in authority, 
as yet, is that of the Rev. C. J. Curtis, who has so long laboured 
in local explorations. He considers the remains as those of the 
famous monastery of the Virgin, destroyed by Mohammed the 
Conqueror, One ground for this opinion is that the ancient 
miraculous fountain has been continuously adored by the Greeks, 
Mr. Curtis considers the vaults to have been afterwards used as 
prisons. The Hon. J. Porter Brown, Secretary of the U.S, Lega- 
tion, a distinguished orientalist, regards the vaults as the prisons 
of the Pretorian guards of the Lower Empire. 

A SINGULAR accident occurred to the 9.40 express train from 
Rugby to Birmingham on Saturday morning. At Berkswell, a 
roadside station a few miles from Coventry, a large tree, while 
being craned on to a Struck, swung round so as to obstruct the 
down line. The express, coming up ata speed of forty to fifty 
miles an hour, struck the tree at a point where it was upwards of 
foot in diameter, and with such force that the tree was severed 
completely in two. The engine did not leave the metals, but a 
fragment of the tree seven or eight feet in length swept away the 
smoke-box hand railing and fell into the tender, where it smashed 
the foot-plate, and remained embedded in it. The driver and 
stoker narrowly escaped being severely injured. The engine was 
so much damaged that another had to be procured from Coventry. 
Another accident occurred on Saturday on the main line between 
Rugby and London, near Tring. Some ballast wagons got off the 
metals and were thrown across the rails so as to block both the up 
and down lines. The only injury was to the rolling stock and 
permanent way. 

AT a meeting recently held at Derby, to hear a lecture on the 
overworking of railway servants, Mr. Bass, M.P., who presided, 
said he had long taken a great interest in the matter, having had 
a voluminous correspondence with Mr. Allport, the general mana- 
ger of the Midland Railway, and he believed his efforts would not 
eventually prove fruitless. But he had not confined his efforts to 
that railway. Not long since an accident which occurred on the 
London and North-Western Railway directed his attention to the 
course pursued by that company, and at his instance Mr. Cawk- 
well, the manager of the company, instituted an inquiry into the 
matter. Accidents arising from the excessive work of railway 
servants were constantly occurring. He disclaimed all antagonism 
towards the Midland Railway Company, of which he was an ex- 
tensive shareholder, besides being a large customer. He was glad 
to find that a committee approved by the directors had inquired 
into the evils complained of, and that in some places the hours of 
work would be reduced from twelve hours to eight hours a day. 
Sidings, too, and, in some cases, additional lines would be shortly 
laid down to aid the men in the expeditious and efficient execution 
of their work. : 

Ir is understood that the bill of the Euston, St. Pancras, and 
Charing Cross Railway (in future to be called the London Central 
Railway) passed on Friday by a committee of the House of 
Lords, will in a few days receive the royal assent, Several 
agreements have been scheduled to the bill since it came from the 
House of Commons. By one of these the Metropolitan Board of 
Works formally undertake to pay £200,000 towards the cost of the 
new streets under which the railway is torun. The Midland and 
South-Eastern companies have agreed to work the line, and pay 
to the Central Company certain tolls for all traffic taken up or set 
down upon it. In addition to and rye pore of these tolls, 
the Midland Company are to pay a rent of £30,000 a year, and the 
South-Eastern a rent of £20,000. One-third of the use of the line 
is reserved to the Central Company, with power to admit the 
London and North-Western or any other company north of 
Leicester-square to equal rights with the Midland and South- 
Eastern companies, on such company making payments equal to 
those of the Midland Company. The estimate for the railway and 
streets is £1,700,000 ; but as £200,000 is to be contributed by the 
Metropolitan Board of Works, £1,500,000 is the amount for the 
railway per se. 

AN inquest was held on Saturday by Mr. J. C. Carttar on the 
body of Mrs. Rebecca Graham, the wife of a cattle dealer, who 
lost her life by stepping out of a train at Charlton station, on the 
North Kent line, before it had stopped, and falling between the 
train and the platform. It is supposed that the platform being 
rather dark the deceased fancied that the train had stopped. The 
jury returned a verdict of ‘* Accidental death ;” but a discussion 
afterwards arose as to the possibility of preventing such accidents 
by having a continuous footbo: along the carriages level 
with the platform, and covering all the space between that and 
the train. It was objected on behalf of the company that the 
platforms at the various stations were of various heights above 
the line, but the jury replied that that was an awkward blunder 
which ought never to have been committed, and which ought to 
be rectified. They expressed a hope that the coroner would 
impress upon railway companies the desirability of a continuous 
footboard. ‘The coroner said that that had been done repeatedly, 
for he had had many cases of this kind, but the railway companies 
always brought down scientific witnesses, who managed to con- 
vince the juries that the present arrangements were as near per- 
— as possible, and that any alteration would involve new 

angers. 

THE New York Herald goes a step beyond all Old World railway 
advocates, and makes use of Moses as though he were an ordinary 
mining engineer to encourage speculation. Speaking of a pro- 

sed ilway from the Mediterranean across the Holy 

and, and thence to the Euphrates, it prefaces its observations 
with a few verses from the Old Testament, and after pointing 
out the advantages of the scheme, which is calculated to make 
“the city of Zion flourish again,” it proceeds : ‘‘ Furthermore, if, 
as Moses tells us, there is gold in the land of Havilah, ‘and the 
gold of that land is good,’ and ‘there is bdellium and the onyx 
stone,’ we say that with the building of the proposed railway 
these precious minerals will be discovered and will probably 
develope another Anglo-Saxon Australia in a very short time 
around the ancient Garden of Eden. - In their geological character 
the mountains round the Dead Sea are very much like those 
around our Great Salt Lake in Utah and the mines of silver lately 
discovered in these Utah mountains are astonishing even to the old 
silver miners of Nevada. The bitumen of the Dead Sea was the 
article of a great.trade with ancient Egypt, and there is probably 
more petroleum in and around the Caspian than in the whole State 
of Pennsylvania. Nodoubt with the construction’of this proposed 
Asiatic railway great discoveries of precious minerals, including 
coal and iron, will be made with the incidental explorations in the 
countries traversed, just as the Asiatic section of our own con- 
tinent, which was supposed to be worthless, is, with our Pacific 
Railway, proved rich in mineral deposits beyond all calculation. 
The Crescent in the East must give way to the Cross, and the 
greatest and best missionaries of the Cross are the press, the rail- 
them be carried into and a 
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and Sidon to old Babylon and the of Eden.” 
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NOTES AND MEMORANDA. 


In one of the Paris water-pipes, 3120ft. long, M. Biot was able 
to keep up a conversation in a very low tone with a person at the 
other end, 

THE late Mr. R. Stevenson employed sound signals worked by 
machinery, at the Bell Rock Lighthouse in 1808, and he then esta- 
blished the fact that of all sound signals the horn was the best, 
being more effective than guns, bells, or whistles. 

TuE Cinnabar mines, worked by the Borneo Company, may now 
be considered fairly started. Retorts have been erected during 
the past year, and a fair quantity of quicksilver has been obtained. 
The great difficulty of transport, however, enhances the cost of 
working very considerably. The antimony mines are yielding good 
ore, in fair quantities. 

THE Swedes make peat charcoal in pits as follows :—In the 
middle of a pit 14ft. long, 4ft. deep, and 4ft. wide, lined with 
stone, a fire is made, and the pit filled with peat ; this is then 
allowed to get thoroughly alight throughout, and then the pit is 
covered with fir branches and earth, when, after three days, the 
coke is ready for use. Two and a-half or three tons of peat char- 
coal are said to be equal to one ton of pit coal, and excellent for the 
manufacture of iron, 

PrRoFEssoR Porter statesin his ‘‘ Treatise on Optics,” published 
in 1851, that only about one-thirtieth of the light is reflected when 
the rays fall perpendicularly on a surface of common glass ; which, 
if we suppose a similar loss at the second surface, would leave ‘934 
to be transmitted, were it not for absorbtion due to the thickness 
and colour of the glass. He also states, in the same work, that 
about one-third of the light is lost in a perpendicular reflection 
from ordinary silvered looking-glass, and a little less from highly- 
polished speculum metal. 

Mr. Mackintosu, of Liverpool, suggested in 1860, that fog- 
warnings might be made by a tide-mill, or a stream of land-water 
for sending a current of air to work a pneumatic engine so as to 
ring a bell. Bells or whistles at a beacon may be also sounded, 
either by those means or by a hydraulic ram connected with a 
pipe, or by the rise and fall of the tide lifting a weight on the 
shore, connected with a train of machinery on the beacon. The 
same moving power might also work an electro-magnetic, or other 
electric machine on the shore. 

In 1864 Mr. Wilde made the discovery that, when an electro- 
magnet was excited by the current froma magneto-electric machine, 
the magnetism of the electro-magnet was much greater than that 
of the entire series of steel magnets employed to generate the cur- 
rent. He also found that when an armature was rotated before 
the poles of the eiectro-magnet, a current of much greater energy 
was produced from this armature than from that of the magneto- 
electric machine. Expressed generally, this discovery consists in 
developing from magnets and currents indefinitely weak, magnets 
and currents indefinitely strong. 

THE cultivation of cotton in the United States commenced with 
this century, and it rose from 400,000 bales in 1820, to 5,000,000 
bales in 1859 and 1861, the two most productive years. The price 
fell during the same period from 50 cents to 10 cents a pound. 
Since the end of the civil war, cotton cultivation has rapidly in- 
creased, and it is estimated that the quantity gathered during the 
past season will reach 4,000,000 bales, an amount which has only 
been surpassed in 1859 and 1861. But the war between France and 
Germany has influenced the price in a most disastrous manner, 
and cotton which a year ago sold for 25 cents a pound, now only 
obtains 15 cents. 

THE proposal to condense and direct the waves of sound by 
means of reflectors is not new. Professor Babbage proposed, many 
years ago, to use a whistle in the focus of a paraboloidal reflector 
and Mr. A. Gordon, of London, suggested the employment for the 
same purpose of the form of reflector known as that of Bordier 
Marcet. In this kind of reflector the rays are only acted on in the 
vertical plane, while all the others are allowed to diverge naturally. 
It is obvious, however, to those who are acquainted with these in- 
struments, that, asin the case of rays of light, much of the sound 
escapes by natural divergence past the lips of the reflector, and is 
thus altogether lost. 

ALBUMEN is now produced on a large scale at Pesth, Hungary, 
and in North Germany, from the blood of animals. The serum 
separating when blood coagulates consists chiefly of albumen. 
The best quality of albumen thus obtained is transparent and 
soluble in water, and is used for mordanting yarns and cloth, At 
Pesth blood is dried in flat iron pans by exposure to air ata 
temperature at from 100 to 112 deg. Fah. From 3000 lb. of blood 
about 110 lb. of albumen is obtained at a cost of 29 dols.; 16,200 
eggs would yield the same amount of albumen at a cost of 96 dols. 
Although the cost of egg albumen is three times as great as that 
of blood albumen, the former is preferred for dyeing purposes, on 
account of its purity. Blood albumen of a second quality, darker 
in colour but nearly all soluble in water, is used largely in the 
process of refining sugar. 

THE following is a comparison between our mineral supplies of 


1858 and 1869 :— 
1858. 18€9. 








Coal (toms) .. .- «2 ec ecco 65,008,649 oe .. 107,427,557 
Metals produced from British ores :— 
Pig iron (toms) .. .«. on 3,456,004 .. 
Fine copper, do. .. «e «+ +e 14,456 .. 
Metallic lead, do... .. «+ ee ee ee 72,259 
White tin, do... 2 «e co ov i, oo oe 9,760 
NG, GO. oc 0s co os 20 o0 SMO x0 es 4,500 
Silver from lead, oz. .. «. «e 569,345 .. 831,891 





Value (with other metals)... £29,105,719 .. .. £44,419,649 

THE demand that sprang up last year for gutta-percha, and 
which has gone on steadily increasing, has infused a great activit 
into the whole country of Borneo, and so long as the present high 
rates are given the native dealers and collectors will continue to 
bring it to market. The difficulty of obtaining it is now much 
greater than in former years, as, owing to the reckless way in 
which trees are felled and the gutta-percha extracted, they have 
almost entirely disappeared from the neighbourhood of the rivers, 
and collectors have now to penetrate much further into the forests 
in search of the trees than was formerly the case. This is one of 
the reasons that have caused the price to rise so high in so short 
a time, but probably the chief reason is the competition which 
has lately arisen. Formerly, one firm was the large purchaser, 
but now agents for Singapore firms have entered the Sarawak 
market. The price of gutta-percha, which, in the early part of 1869 
was from 25 dols. to 254 dols. the picul of 133 lb., has more than 
doubled, having gradually risen to 65 dols. to 115 dols, the picul. 

THE Scientific American recently had an article on th2 advan- 
tages of infusorial silica, It says, that by mixing three to six 
parts of infusorial silica to one part of freshly burnt lime, and 
stamping the whole, after slightly moistening it, into a suitable 
mould, artificial stone of any desired form can be made. Such 
stones become extremely hard, are impervious to water, are finer 
grained than cements of béton, can be used for gas or water pipes, 
and will take any colour. As there are large deposits of diatoma- 
ceous earth in various parts of America, this application for arti- 
ficial stone and cement is well worthy of consideration. By com- 
bining infusorial earth with native magnesite and chloride of mag- 
nesium, a cement is produced, which is known in Germany under 
the name of abolithcement. The chloride of magnesium, obtained 
as an incidental product in salt manufacture, is very cheap in some 
parts of Germany, and the occurrence of large — of magne- 
site renders this variety of cement available in Europe for many 
purposes. A fine glaze of earthenware is obtained by fusing infu- 
sorial earth with crude borate of lime. A variety of porcelain 
can be made by fusing infusorial silica with the borate of 
magnesia of the Stassfort mines. This kind of porcelain can be 
cast, pressed, and, if sufficiently thin, can be blown as easily as 
glass. 1t is capable of extensive use in the arts. 








MISCELLANEA. 

Firty feet of the bottom of the Wyoming Canal, near Wilkes- 
barre, sank suddenly a few days since, draining the whole level. 

THE chief engineer of the ironclad ship Agincourt, 28, 1350-horse 
power, Mr. J. Paterson, has been removed from that vessel, and 
appointed assistant engineer and inspector of hinery afloat at 
Chatham Dockyard. 

A BRASS tablet to the memory of Charles Lamb is about to be 
placed in the parish church of Edmonton, in the churchyard of 
which the poet’s remains were interred, the monument erected 
there to his memory having been recently restored. 

THE Gaulois states that experiments with the road steam-engine 
are now being made in the Boulevard de Courcelles, with a view 
to the introduction of this means of locomotion in the exterior 
boulevards and through the main arteries of Paris. 

A LARGE portion of the fine Round Tower of Kilmacduagh has 
(says the Jrish Builder) fallen, and the rest of the structure is in 
a perilous condition. An effort is being made to raise funds for 
the purpose of preserving the remains of this ancient edifice. 

Tus occupants of Covent Garden Market are considering the 
desirability of removing to Farringdon Market, as the Corporation 
propose to improve and renovate it completely, whilst the Duke 
of Bedford refuses to make any of the needed alterations in 
Covent Garden. 

Rocuester CATHEDRAL is now being restored, a sum of be- 
tween £20,000 and £30,000 having been allowed to accumulate 
for that purpose. In carrying out the restoration the original 
plan of Bishop Gundulph, by whom the present structure was 
erected, will be strictly adhered to. 

Tue portion of the Thames Embankment Gardens which lies 
between Waterloo and Charing-cross bridges was opened to the 
public on Saturday. The smaller garden, which lies between the 
Temple station and the Temple Gardens, is not yet fenced, and the 
Temple station, which is closely connected with this garden, is ina 
very slovenly and unfinished condition. 

WorkMEN are actively occupied at the Bank of France with the 
construction of vaults under the new building into the Rue des 
Bons-Enfans. These are destined to receive the specie of the 
establishement, and are made with stone walls, three yards thick. 
They can be inundated almost instantaneously, and besides will 
possess iron gates capable of resisting any shock. 

Tue establishment of a College of Science in York is contem- 
plated. It is estimated that a suitable building will cost £25,000, 
and that a like sum must be invested to support the different 
professorships. A subscription list has been opened, with the 
understanding that no money will be taken until £30,000 is pro- 
mised. Sir; William Fairbairn subscribes £1000, provided the 
£30,000 is secured, 

A prRIzE has been offered by the Minister of Commerce to Italian 
shipowners for the first large sailing vessel that lands a complete 
cargo of Italian marble at Calcutta, rid the Suez Canal. It is satis- 
factory to observe such attempts on the part of the Government 
to revive the trade in the East, which, in former times, was 
entirely in the haads of the merchant psinces of the Venetian 
and Genoese republics, 

WE have for some time past been dependent upon Bolivia for 
our supply of the metal bismuth; and, owing to the limited supply, 
the price of this metal has been very high. It is now found in 
large quantities in Australia. The South Australian Reyister 
informs us that at the Balhannah Mine this metal exists in large 
quantities, and that smelting works are built on the mine for ex- 
tracting it from the ore. 

Tue celebrated iron and coal works of Messrs, Joseph and 
Crawshay Bailey are about to be constituted as a limited company, 
together with the neighbouring properties of the Blaina iron and 
coalworks, all situated in Monmouthshire and Breconshire. The 
title will be the Nantyglo and Blaina Ironworks Company 
(Limited), with a board of experienced directors, including Mr, 
Reed, the late Chief Constructor of the Navy. 

TuHEshow of the Royal Agricultural Society in Wolverhampton will 
entail upon thatinstitution a loss of £1500, The expenses have em- 
braced a total outlay of £15,500, and the receipts from all sources 
have amounted to £13,000. The Wolverhampton meeting was ex- 
ceptionally expensive, because of the experiments with steam 
traction engines and other appliances for promoting agriculture 
by the aid of steam power. The Oxford meeting was a loss to the 
society of £3000. Happily, the meetings in Leeds and Manchester 
resulted in large profits to the society. 

THE engineers on strike in Newcastle have informed the masters 
that they cannot agree to their proposal to offer a compromise if 
the votes of the men upon it are to be taken by ballot. The men 
suggest that the employers should make their offer, and then that 
the Mayor of Newcastle shall decide how the vote shall be taken, 
To this the employers replied on Monday that, considering the 
course adopted, and the statements made by the representatives of 
the men since Friday, they deem it useless at present to attempt 
further negociation, and therefore cannot accede to the suggestion 
made to them. 

Tue Barrow Times announces the opening of a direct jute trade 
between Calcutta and Barrow. Two large ships with cargoes of 
jute have just arrived. It would be difficult, says the Zimes, to 
over-estimate the important advantages alike to shippers and 
manufacturers which must arise out of the opening up of this new 
line of direct shipments from the jute-growing provinces of 
British India to one of our home ports in which the manufacture 
of the raw material is to be carried on under the most advanta- 
geous circumstances, and which is, moreover, directly connected 
by railway communication with the principal jute markets, 

Ir is stated in the Riforma that there is every probability the 
great tunnel under Mont Cenis will be opened on the 5th of next 
September, if the arrangements at present made be not changed. 
The ceremony is to be accompanied by some little display. To 
meet the necessary expenses the Italian Government will, it is 
said, give a sum of 10,000f., and the municipality of Turin a 
similar amount. With these and other subscriptions fétes will be 
organised ; there will be a flower show, a cattle show, and an 
industrial exhibition, in which the manufactures of the principal 
cities in Italy will be represented. Not the slightest apprehension 
is felt with regard to the ventilation of the tunnel, and a new 
time bill for the trains which will pass through it is already being 
drawn up. 

Ar a recent meeting of the Glasgow Water Committee, 
Mr. Gale, the engineer, reported that the quantity of water 
in store in the locks at present was sufficient to maintain the 
supply to the city and the compensation to the river Firth fora 
mo | of ninety-five days. At the same time the Mugdock reser- 
voir contained eighteen days’ supply of water, and the Gorbals 
reservoir eter ones days’ supply, at the rate these works are 
being drawn upon. The quantity of water sent into the city and 
district during April, May, and June averaged 27,000,000 gallons 
aday from the Loch Katrine works and 3,800,000 gallons a day 
from the Gorbals works, making a total of 30,800,000 gallons a 
day. The population within the whole limits of the district sup- 
plied now amounts to 595,700, so that the average daily consump- 
tion per head during the last three months amounts to nearly 
fifty-two gallons. During these three months, however, there is 
always more water consumed than during the rest of the year ; 
and taking the le of the last six months the consumption 
per head per day is fifty gallons. The works at the locks continue 
in order. The completion of the new outlet into the Duchray, 
and the grouting of the drystonerubble em’ ments of the aque- 
duct crossing the ee are well in The works 

i ion with the repairs of the embankment of the 
Waulkmill Glen reservoir are being carried on expeditiously, and 
are expected to be completed next winter. 
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THE FRANKLIN INSTITUTE ON STEAM 
BOILERS 


A commitresz of the Franklin Institute was pag 
some time ago because a large number of sectional, or, as 
they are better known in this country, water tube, boilers 
were found not to be up to the work which they wer 
intended to perform. Litigation ensued, and in court some 
engineers maintained that the ged of the boilers should be 
estimated by that indicated by the engine supplied with 
steam, while others held more properly, that the power of the 
boilers was to be estimated by the number of gallons of 
water evaporated in a given time. The report of the 
committee runs as follows :— 

In a thorough examination of this question, it is necessary first 
to advert to the origin of the term horse-power, and the manner 
in which it was first used to designate the power of the steam 
engine. The early demand for the steam engine was to effect 
some task before performed by horses, and it became a question 
of comparison of the new mechanical with the animal motor. 
From experiments made to determine the actual power exerted 
by good average horses, it has been found that a horse. working 
for eight hours per day, will exert a force equal to about 23,4001b., 
and wnen working for three hours only, will exert as much as 
33,000 1b. raised 1ft. high per minute. See ‘‘Ure’s Dictionary.” 

The example taken asa unit by James Watt was that given by 
the heavy dray horses of the brewers of London, whose maximum 
performance in hauling was found to be 150 lb. at two and a-half 
miles per hour, equal to 33,000 Ib. lifted 1ft. high in a minute. 
This has since remained the standard for a horse-power, both in 
English, Continental, and American practice. This unit of power 
exerted upon the piston of the steam engine, measured by the in- 
strument knowa as an indicator, is termed the indicated horse- 
power ; and the power given out by the engine to the machinery is 
the actual or effective horse-power, being the indicated power 
minus the friction of the engine. There is also the nominal power, 
a term based upon the size of the cylinder and an arbitrarily 
assumed speed of piston and pressure of steam. This might also 
be termed the commercial power of the engine. 

Watt, in the construction of steam engines after the type esta- 
blished by him, adopted for the speed of the piston 128 times. the 
cube root of the stroke in feet ; and assumed 7 Ib. as the effective 
pressure upon the piston. He thus obtained a nominal horse- 
power, which, under the most unfavourable circumstances, his 
ongines were sure to produce. Then, again, we have the rule of 
the British Admiralty for marine engines, in which the old assumed 
pressure of 7b, is alhered to, but the actual speed of the piston 
is taken into account. Another rule for the nominal power of 
high-pressure engines has the authority of Bourne, who assumes 
the speed of the piston to be that given by Watt, and the effective 
pressure on the pistcn to be three times as great, i.e., 21 lb. per 
square inch. His rule is multiply the square of the diameter of 
the cylinder in inches by the cube root of the stroke in feet, and 
divide the product by fifteen and two-thirds. Thus we find a 
great diversity in the rules for estimating the nominal power of 
engines, This nominal power, the power at which the engine is 
rated by the maker, has gradually become greater as the speed and 
pressure have been increased. But in all cases the nominal power 
is much less than the actual power at which such engine is capable 
of working with the average pressure and speed common to engines 
of its class, 

Going back to the historical era of the use of steam, the com- 
mittee find that, at an early day, although subsequent to Watt’s 
time, the evaporation of a cubic foot of water per hour, from and 
at the temperature of 212deg., was ruled to be the measure of a 
nominal horse-power. All subsequent authorities, without excep- 
tion, have adopted this standard. In the steam boiler they make 
no distinction between the nominal and actual horse-power. 
There is only one definition of the term, and that is the evapora- 
tion of a cubic foot of water, as previously stated. It is with this 
definition that we use the term horse-power. This rule appears 
yet to be applicable, and it only needs some statements of condi- 
tions such as will allow purchasers and sellers to conform to this 
requirement. For stationary boilers, with natural draught, as- 
suming that the chimneys and flues shall be adequate, in size and 
form, to afford the necessary draught, and that the fuel is coal of 
average good quality, it appears that nearly all writers give about 
445 square foot of grate to each horse-power of boilers, and as this 
ratio gives a very small grate for boilers of small size something is 
usually added in such cases, 

Having thus designated the means for burning the fuel, the con- 
ditions attached to the horse-power of boilers are within some 
limit as to quantity of fuel to be used in producing this effect. In 
other words, the arrangement and extent of heating surface should 
be such that at least the average result of the evaporation of nine 
pounds of water from and at 212 deg. with one pound of good 
anthracite coal burned (over and above ashes) shall be attained. 
As there are 59°48 }b. of water at 212 deg. in a cubic foot, it 
follows that 6°61 lb. of coal will be needed for its evaporation. 
Adopting the more convenient number of seven pounds as a liberal 
allowance, the rule would be7 x H.P.=0°55-H.P. + 2*, the number 
of pounds burned per hour per square foot of grate, or for boilers 
of 10-H.P. 74 square feet of grate x 9°33 lb. per hour per 
square feet of grate. 20-H.P. 15 square feet of grate x 10°76 lb. 
per hour ~ square feet of grate. 40-H.P. 24 square feet of grate 

x 11.66 lb, per hour per square foot of grate. 60-H.P. 35 
square feet of grate x 12°00 lb. per hour per square foot of 
grate. It may be as well to refer to chimneys and flues, and add 
that the average height of chimneys above the surface of the grate 
for stationary boilers should be taken as from fifty to sixty-four 
feet, and the sectional area to conform to Boulton and Watt’s rule 
(as quoted by Bourne), which is “ multiply the number of pounds 

of coal consumed under the boiler per hour by twelve and divide 
the product by the square root of the height of the chimney in 
feet, and the quotient is the area of the chimney in inches at the 
smallest part.” ‘‘The rule, though appropriate for land boilers of 
moderate size, is not applicable to powerful boilers with internal 
flues such as those used in steam vessels in which the sectional 
area of the chimney is from six to eight square inches per horse- 
power.” The sectional area of tubes or flues and the setting of 
the boiler must also be properly proportioned, so that the escaping 
gases as they leave the steam generating surface of the boiler be 
not more than three hundred degrees above the temperature of 
the steam. The above conditions apply particularly to stationary 
boilers with natural draught. We have no intention, however, to 
limit the test of a boiler to these conditions of grate surface and 
chimney; they are incidentally mentioned as good average practice. 
When aforced draughtis employed, as in the locomotive, we find the 
heating surface sixty-five times the grate area, and eighty pounds 
of coal burned per square foot of grate. These porch conditions, 
dependent upon each other being fulfilled, viz., a grate surface so 
proportioned to thedraught as toadmit easily the combustion of seven 
— of anthracite coal, or combustible equal to that amount per 

orse-power per hour, and the escaping gases not over the temperature 
before mentioned it may be safely asserted that a boiler so set, 
of any given horse-power, failing to evaporate that number of 
cubic feet of bere ad 4 hour, with that amount of coal, does not 
produce its nominal H.P. We may also state in connection here- 
with that a cubic foot of water evaporated into steam is abundance 
for one actual horse-power when used in the cylinder of an en- 
gine without expansion; when used in a Gocget slide valve 

engine, cutting off during the last quarter, it yield about 14 

indicated horse-power, and will give as high as 24 indicated horse- 

power, according to the point of cut-off and efficiency of the 
engine, Sa eendlannetion the feed-water will be admitted to the 
boiler at temperatures virying from 40 to 200 deg. It may 





fw _* Aconstant allowed in the case of small boilers.—Ep, E. 








be more satisfactory sometimes to ascertain the evaporative 
duty of a boiler in connection with the horse-power developed from 
the amount of steam passed through the engine. The amount of 
water carried over mechanically with the steam is a feature which 
must not be overlooked, and the amount determined by one of the 
available methods. The conditions of cleanliness of the external 
and internal surface of the boiler and the maintenance of such 
cleanliness cannot wel be defined, but it is obvious that such con- 
ditions are essential in practice, and that no boiler without pro- 
visions made for these purposes, and also for an efficient circula- 
tion, can be acomplete success, There are several well-known types 
of boilers ; such as the plain cylinder, the horizontal flue, and hori- 
zontal upright tubular, the horse-power of which, estimated by the 
heating surface, could easily be established from a series of actual 
experiments, and a certain minimum amount of heating surface 
laid down as a rule for practice. It is quite obvious that one of 
these—the plain cylinder for example—might be so badly set or 
unskilfully fired, that the evaporative duty would be much re- 
duced below the actual standard to which the boiler is entitled. 
The deficiency could not be said to result from error of form or 
construction of boiler. Exceptional cases will sometimes occur in 
no way modifying the general rule herein laid down, viz., that the 
rating shall be ascertained under what is acknowledged by engi- 
neers as good conditions of practice. Were it otherwise, we should 
see a small boiler giving out its nominal power merely by an intense 
fire and red-hot chimney. Much uncertainty in the purchase and 
sale of boilers would be obviated if the horse-power were specified 
in connection with the pounds of combustible to be used per H. P. 
--i. €., per cubic foot of water evaporated—per hour. Soalso the 
term horse-power, when used in reference to steam engines, would 
be better qualified by the words nominal, indicated, or actual. 

With allthis variety of requirement it issafe toconclude that the 
old practice and definition of a inal horse-power gives ample 

rotection to the sellers and buyers of boilers, when the conditions 
for ago established, and herein stated, are admitted. Your com- 
mittee refer to the following as original authorities :—Smeaton’s 
** Reports ;” James Watt’s ‘‘ Annotation to Dr. Robinson,” in the 
Encyclopedia ; Farey ‘‘ Onthe Steam Engine ;” Tredgold’s “ Steam 
Engine ;” Bourne’s (Artisans’ Club) ‘‘On the steam Engine ;” 
Bourne’s ‘‘Catechism and Handbook ;” Rankine’s ‘‘ Steam Engine 
and Prime ‘Movers ;” D. K, Clark’s ‘* Railway Machinery ;” Fair- 
bairn ‘‘On Mills and Mill Work ;” Box on ‘‘Heat;” *“ Peclet 
Traite de la Chaleur,” and other works on heat and the steam en- 
gine. 

Readers, however, who desire to investigate this subject, will find 
in Rankine’s ‘‘ Prime Mover,” Bourne’s several works, especially 
his ‘‘ Handbook,” Fairbairn “On Mills and Mill Work,” and 
Box on ‘‘ Heat,” a complete exhibition of the theory and practice 
of steam boilers. 

The committee have delayed handing in this report, with the 
expectation of being able to fix upon some definite amount of 
heating surface required per H. P. for well-known types of boilers. 
We find, however, that boiler makers are far from unanimous as 
to the amount required ; neither is their estimate always made 
upon the basis herein laid down, nor can we find any published 
account of any extended experiments sufficiently accurate to 
warrant the insertion of them in this report. As it is likely several 
months may elapse before the committee will be in possession of 
sufficient facts to satisfy them on this point, they are compelled 
to defer this portion of their report until a future occasion. In 
the meantime they make the request to any engineers who have 
made or may make any investigations bearing on this point—viz., 
the heating surface required—to forward the full particulars to 
the secretary of the Franklin Institute. 

Professor Robert F. Rogers said that it seemed to him the report 
contained mnch valuable information and conveyed suggestions 
that may be the means of doing good in the cause of science. The 
professor then delivered a brief address on the properties of steam 
and the mistakes which occasionally occur among men who have 
paid more than ordinary attention to the subject. Among other 
things he said that he had ors i since made up his mind that the 
horse-power of boilers cannot be told by experiments upon a single 
boiler. He thought that in the first place the boiler ought to be 
experimented upon for the popes for which it is intended. Re- 
cently a gentleman said he had constructed a boiler so that 1 lb. of 
coal would turn 15 lb. of water into steam. This was at once con- 
sidered impossible. Experiments were tried and it was ascertained 
that 91b. of the water was drawn over by the engine. Mistakes 
similar to this are made every now and then, and, in order to guide 
those who are interested in such matters, he moved that the re- 
port of the committee be printed in full in the journal for the use 
of members, The motion was unanimously adopted. 








THE death is announced in the Turin papers of M. Sommeiller, 
one of the three distinguished engineers who successfully under- 
took the perforation of the Mont Cenis Tunnel. It was only last 
May that M. Sommeiller traversed on foot the whole tunnel, which 
now is his fittest monument. As the result probubly of many 
years of exciting and arduous labour, he was seized with an attack 
of aneurism of the heart—the immediate cause of his death. 

THE TURNER CoMPANY.—The Master, Wardens, and Court of 
Assistants of the Worshipful Company of Turners, in continuance 
of their action last year, propose to give, each year, their silver 
medal and the freedom of the Company and of the City of London 
to any one workman or apprentice in the trade who may send in 
the best specimens of hand turning for the year. The material to 
be used will be varied in different years, so as to include wood, 
ivory, metals, stone, spar, &c. The competition for this year will 
be in turning in wood. The following are to be the conditions of 
the competition. The qualities which will be considered in award- 
ing the prize will be the following, viz. :—(1) Working to exact 
dimensions, illustrated by acylinder Gin. long and 2in. in diameter, 
or any other object which shall measure exact inches without 
fractions. (2) Exactness of surface and fit, such as is shown by a 
nest of cylindrical boxes with screwed lids, which shall drop out 
of one another and fit without shake; but these qualities may be 
otherwise illustrated at pleasure. (3) Exact copying, so that the 
two objects produced (such as two cups, vases, boxes, or chessmen) 
may be facsimiles in every . (4) Neatness of design, symme 
of shape, and good form of moulding. (5) Fitness of the work an 
— for the purpose proposed. (6) Ability to turn in different 
woods, of varied grain and degree of hardness, The candidate 
may make his own selection from the above list; but the one who 
best fulfils the largest number, including the most important 
— will be preferred. The work must be all hand turning, 
— in the ordi lathe, without special apparatus. The 

ifferent objects must delivered free at the Mansion House, 
London, during the week beginning Monday, October 2nd, and 
ending Saturday, October 7th. Specimens must not exceed 18in. 
in height and a foot in diameter. They must be each marked with 
& private mark or motto, and numbered, and accompanied by a 
list, showing for each number the grounds on which the prize is 
sought. They must be accompanied by a sealed envelope marked 
with the same mark or motto, andcontaining the name and address 
of the competitor, and his age, if an a tice, and in all cases a 
certificate of good conduct, and a cate or declaration that he 
is in the trade and that the work is by his handsonly. These will 
not be opened until the judges have made their report. The 
specimens sent will remain the pro) of the competitor ; care 
will be taken of them, but the court not hold themselves re- 
sponsible for their safety. The candidates must remove the 
specimens at their own cost within a week of the decision being 
communicated to them. The successful candidate last year was 





Alfred Madden, 59, Peabody-buildings, Commercial-street, Shore- 
ditch. The judges were rs following citizens and med :—Mr. 
Charles Hutton Gregory, president of the Institution of Civil 
a pe Mr. John J. Holtzapffel, A.I.C.E., en lathe, and 
tool-maker; and Mr. John Jaques. The right honourable the 
eet «tenia ke consented to present the prize 








LETTERS TO THE EDITOR. 
(We do not hold ourselves ee the opinions of our 


BITE OF ELASTIC WHEELS, 

S1r,—The first condition of a sound discussion is that one point 
of it should be perfectly exhausted and settled before another be 
touched upon. Therefore, I confine myself to a few remarks 
bearing only upon the friction between hard and elastic surfaces, 
as reply to one part only of Mr. Todd’s letter, not even extending 
them to the special case of elastic wheels provided with shoes, 
If Mr. Todd will favour me, through Jy with his full address, I 
shall be glad to discuss the matter fully in a private letter, but 

lead again want of space to do so in your columns. The subject 
is certainly of great interest to some of your readers, but scarcely 
to the generality of them, and it would tax your patience and 
courtesy too much to have it drawn out to the length of the 
Tichborne case, as it is not of sufficient importance. Besides, 
from the tone of your correspondent’s letters I see my former 
experience strengthened, that public controversies are liable to 
drive into desultory talk and personalities, which in no way ad- 
vance the question at issue, and serve no purpose whatever but to 
show off the “‘ smartness ” of the writers to the detriment of the 
subject itself. 

That the ‘‘ flats” of a rigid polygonal wheel—and consequently 
to some extent of an elastic wheel—increase its hauling power, 
irrespective of friction, can be shown by a diagram of forces, and 
I readily acknowledge ‘‘some truths” in Mr, Todd’s theory. As to 
the ‘* vexed ” question of adhesion, I maintain that it can be 
satisfactorily settled only by direct experiments, made with 
scientific accuracy. ‘‘ Practical” manufacturers are not always 
C. G. KLEBERG, 





right. 
Manchester, 1870. 





TRACTION ENGINES, 


Srr,—On looking over THE ENGINEER of June 30th I noticed 
the application of the jack-in-the-box motion direct on the driving 
shaft of Messrs. Aveling and Porter's traction engine, and also of 
Messrs. Fowler’s engine shown in your last week’s number. Allow 
me to state that I took out a patent, No. 267, 3lst January, 1867, 
for a traction engine, the principal features of which consisted 
chiefly in the above-named application of the well-known differen- 
tial or compensating gear direct to the driving shaft of the engine. 
In 1868 I exhibited my patent engine at the Havre International 
Exhibition, and was awarded with agold prize medal. The engine 
was made at Messrs. D, Adamson and Co’s., Newton Moor Iron- 
works, near Manchester. I would be glad if you could find room for 
these facts in your valuable paper. A, ScHMID. 

Ziirich, Gassen, July 18th, 1871. 

[fhe arrangement was applied to traction engines long before 
the date of your patent.—Eb. E.] 





ere 


PATENT RIGHT. 

Str,—After the able and eminent way the patent laws have 
been discussed before the committee in the House of Commons, 
there seems little room left on the subject; it seeins so apparent 
that out of the numerous suggestions a most excellent combination 
will be the result. The evidence given by L. E. Chittenden in a 
great way tends to illustrate the —_——- that has caused the 
Americans of late to be so eminently successful in bringing out so 
many useful patents, and their great facility of gaining information 
and also obtaining patents tends to illustrate these successes. 
The ground that Sir William Armstrong argues on appears very 
barren indeed; so far, it is money and position which give him 
advantage, but at one time he must have been in favour of patents, 
otherwise how does he possess ‘‘the patents he is holding,” a 
property that he professes is of no value? The suggestion of a 
Government reward is open to very grave objections. Many have not 
the very high influence or good fortune of their neighbours, and the 
expenses of tribunals, juries, &c., would be something enormous, 
As to the bubble of being a great inventor, the honour is all moon 
shine, if not attended by a gain of wealth. Mr. Nasmyth’s evidence 
is a great deal more to the mark. It is not at all likely, even ina 
business point of view, that an inventor would stand in his own 
light; his gain is not a monopoly, but to make as much agg as he 
can, There may be some value in the suggestions of Mr. Macfie, 
though I do not a; with his animadversions on patents. The idea 
of giving greater facilities for registering of patents and a longer 
time to bring them into existence, with greater facilities of dis- 
posing of them in the interval, would be a very substantial boon. 
The idea that doing away with the patent lawsin England would 
in any way tend to bring foreign inventions, and prove an advan- 
tage by being able to manufacture, I think would prove the 
opposite, as most foreign nations look to this country in a great 
measure as a guide in such matters. As soon as these protections 
of patents were abandoned those that continued them would 
naturally exclude our manufactures and also prohibit grants of 
patent rights to all British subjects. 

This should be well considered when we boast of being one of 
the largest manufacturing people of Europe. I trust you will 

on this intrusion on your space, G, W. 
Belfast, July 22nd, 1871, 





THE EMPLOYMENT OF SURVEYORS, 


Smr,—The committee appointed hy the council of the Royal 
Institute of British Architects to consider the question of “the 
employment of — in accordance with the resolu- 
lution of the gen conference of architects, 1871, having 
authorised us to collect from all ilabl liabl 
information respecting the a gees and employment of 
surveyors in reference to building works, we desire to avail 
ourselves of the publicity’ of your columns to invite the at- 
tention of architects, ‘builders, measuring surveyors, and all 
others interested in this important question, to the inquiry now 
being conducted, and to ask from them the immediate communi- 
cation of detailed information as regards general principles or their 
own special — 

We shall feel obliged by any communications on this subject 
being addressed to us at 7, Whitehall-yard, S.W. 


July 20th, 1871. 





CATES. 
F. M. Rickman, 





A Lone Srretcu or Wire.—The American Compound Tele- 
graph Wire Company have just completed, for the Pacific and At- 
lantic Telegraph Company, a wire for crossing the Mississippi river 
at St. Louis, which requires a stretch of about a mile and a-half in 
one =. This wire pare to the mile, and byactual test 
the breaking strain is 1240 1b., which is very much more than 
sufficient to guarantee it against fracture after suspension, either 
from its own weight or by any other means, 

Curer CHARACTERISTICS OF THE CEYLON RAILWAY.—The total 
length of the line from Colombo to Kandy, in the island of Ceylon, 
is seventy-five miles. The whole of the road consists of a le 
= of metals, and the o width at formation level is 4 

£ uced to 18ft. in rock cu For some 

i n pe 
t. 




















_ Jury : 28, 1871. 
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THE PATENT JOURNAL. 
_ Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


1003. THeornitus Murcott, Haymarket, London, “ Improvements in 
breech-loading small fire-arms.”—15th April, 1871. 

1019. Witttam Epwarp Newton, Chancery-lane, London, ‘‘ Improve- 
ments in sash fasteners, and stops and locks for window sashes.”—A 
communication from Nathan Thompson, Brooklyu, New York, U.S.—- 
17th April, 1871. 

1437. Jonn Hickman, Desborough, near Market Harborough, Leieester, 
“Improvements in and in signalling, and in apparatus used in 
8 ig.” —80th May, 1871. 

1485. Samuel. WairakeR, Liverpool, “‘ Improvements in taps or cocks. 
—5th June, 1871. 

1513. James Taytor and Wittiam Cooke, Birkenhead, Cheshire, ‘‘ Im- 

ts in the means for balancing moving parts in steam en- 
gines.”—8th June, 1871. 

1547. Joun Moopy, Rye, Sussex, ‘‘ Improved movable keels for ships’ 
boats and other vessels.”—10th June, 1871. 

1551. Aucustus DE Berous, Strand, London, “Improvements in feed 
apparatus for supplying water to steam boilers.”—A communication 
from Esteban Dalmau y Sala, Havannah, Cuba.—12th June, 1871. 

1584. Henry Bricos, Southend, Essex, “‘ An improved mode and means 
for removing sunken vessels or other objects on land or sea, and for 
boring and blasting purposes,”—15th June, 1871. 

1634. Witt1aM Epwarp Genog, Wellington-street, Strand, London, “‘ Im- 
rovements in the permanent way of railways.”—A communication 
rom Magloire Veauvy, Viviez (Aveyron), France.—2lst June, 1871. 

1665. Henri Lerevre, Rathbone-place, Oxford-street, London, ‘ Im- 
provements in apparatus for effecting calculations.”—24th June, 1871. 

1673. ALFRED GILEs, Rugeley, Staffordshire, “‘ Improvements in horse- 
rakes.”— y a communication from W. W. Wallace, Pittsburgh, 
Pennsylvania, U.8.—26th June, 1871. 

1691. WALTER Scott, Birmingham, “ An improvement or improvements 
in guns to prevent or diminish injury from the recoil.” —28th June, 1871. 

= MIGUEL Pinper, Faro Algaroe, Portugal, ‘‘ Improvements in joints 
‘or pipes. 

1697. Joun Sampson Starnes, Broad-street, Ratcliffe, London, ‘ Im- 
provements in the mode and means of filtering and aérating the water 
obtained by condensing sea or other water, and in the apparatus 
therefor.”—29th June, 1871. 

1703. EpMunD Quinn, Brooklyn, New York, U.S., ‘Improving the con- 
struction of double cranks, whereby the motion of the shaft or journal 
thereto connected is made more even, and the disturbing effect of dead 
centres almost ae obviated.” 

1705. James Murpocn Napter, York-road, Lambeth, Surrey, “ Improve- 
ments in weighing machines.” 

1707. Tuomas Baker, Forest Gate, Essex, ‘‘A new or improved mode 
and means of covering the heads of the rivets in the stretcher forks of 
umbrellas, sunshades, and parasols.”—30th June, 1871. 

1709. Ricnarp Lone, Liverpool, “ Improvements in bridges and fire- 
doors for furnaces of steam boilers.” 

1715. WitttaM Ropert Lake, Southampton-buildings, London, “An 
improved lubricating compound.”—A communication from William 
Salamon, New York, U.S.—1st July, 1871. 

1719. Jonny Jorpan, Liverpool, Lancashire, “Improvements in the 
arrangement and construction of furnaces for burning coals or other 
combustibles. 

1721. Joserpa Jervis, Sheffield, Yorkshire, “Improvements in the 
manufacture of cutlery.” 

1723. WILLIAM Epwarp Gepce, Wellington-street, Strand, London, “‘A 
new or improved composition for destroying the larve of May-bugs and 
every kind of grub, worm, or insect.”—A communication from Albert 
Lainé, Beaunay (Seine Inferieure), France. 

1727. ALEXANDER MELVILLE CLarK, Chancery-lane, London, “An im- 
a coffee-pot.”—A communication from Edmond Antoine Gaston 

Arey, Boulevart St. Martin, Paris. 

1729. Wittiam James Scuiesincer, Union-court, Old Broad-strect, 
London, “* A new or improved ~ or file for bills and papers.” —A com- 
a from Augustus Arnold Schlesinger, New York, U.S.—3rd 

‘uly, ° 

1731. Joun_ Rawcuirre, jun., WALTER Brissy, and ANDREW 

ston, hire, “‘ Imp ts in mules for spinning.” 

1733. James Haroreaves, Appleton-within-Widnes, Lancashire, and 
Tuomas Rosinson, Widnes, cashire, ‘‘ Improvements in the manu- 
facture of sulphates and in apparatus employed therein.” 

1741. ALrreD Savace Dixon, 9 Yorkshire, “An improved water 
gauge or other gauge cock.” 

1743. Witt1am Epwarp Newton, Chancerv-lane, London, “ Improvements 
in the construction of roads, street pavements, side walks, floors, and 
other analogous surfaces.”—A communication from Daniel Brennan, 
jun., Orange, New 4~- U.S. 

1745. Jesse Httprep, Batley, Yorkshire, ‘Improvements in apparatus 
for ventilating and trapping sewers, and for affording access thereto.” — 
4th July, 1871. 

1776. Bensamtin Tanner, New Brighton, Cheshire, ‘‘ Improvements in 
the manufacture of superphosphate of lime so as to control its soluble 
condition.” 

1778. Peter Jor. Livesey, Manchester, “ Improvements in the construc- 
tion and winding or manufacture of thread spools for and in adapting 
them to sewing machine shuttles.”"—A communication from Timothy 
Merrick, a Hampden, Massachusetts, U.S. 

1780. Epwarp Haynes and Henry Haynes, Edgware-road, Paddington, 
London, “Improvements in reels for conveying from place to place, 
laying down, and taking up flexible tubing or hose.” 

1786. Louis ABRAHAM BropE and Gustav Basu, Glasgow, Lanarkshire, 
— *“‘Improvements in the facture of bobbins.”—7th July, 

1790. Goprrey AnTHony Ermey, Eccles, Lancashire, ‘‘ Improvements in 
breech-loading fire-arms and ordnance.” 

1792, HENRY ARCHIBALD MaLiock, Harley-street, London, ‘‘ Improve- 
ments in electric conductors.” 

1794. Pau Ernst Karurrer, Foxley-road, Brixton, Surre 
ments in freezing and refrigerating machines, and in uti 
contained in compressed air for other purposes.” 

1796. Witt1am Ropert Lake, Southampton-buildings, London, ‘ Im- 

tg in steam boilers.”—A communication from Mark Bartlett, 
este, a. 

1798. Richarp Hornssy and James Epwin Puitwips, Spittlegate Iron- 
works, Granth Lincolnshire, ‘‘Improvements in reaping and 
mowing machines,”—8th July, 1871. 


, FLEMING, 








, “ Improve- 
sing the heat 











Inventions Protected for Six Months on the Deposits of 
Complete Specifications, 


1840. Ext Ear Cottins, Upper Grange-road, Bermondsey, Surrey, “ Im- 
provements in the mode of treating skutch or residuum produced in 
the manufacture of glue and size.”—14th July, 1871. 

1851. Joun Taomas Way, Russell-road, Kensington, London, “ Improve- 
a in the manufacture of soluble phosphate of lime.”—14th July, 

a. 

1858. EvceNz ALpHonse Hearn, New York, U.S., “ Im 

cuspadores, and in the means or method of manufact 


—15th July, 1871. 
1863. Gustave Demaltty, Lille, France, ‘‘ Improvements in the mode of 
or —— and o g the fibrous matter of 
textile plants and w ”—17th July, 1871. 


and apparatus fi 
Patents on which the Stamp Duty of £50 has been Paid: 


ac on Sooraen, Manchester, “‘ Pentagraph engraving machines.” 

ana uly 

2286. Tontas Kouw, Hartford, Connecticut, U.S., “‘ Cleaning and finishing 
silk, &¢.”—2ist July, 1868. 

2299. Witttam Tiche Hamtcton, Rathmines, Dublin, “ Dovetailing 
machines.”—22nd July, 1868. 

2301. Wiit1am Tichr HamitTon, Rathmines, Dublin, ‘‘ Converting circular 

ting motion.”—22nd July, 1868. 

Winter, Leeds, Yorkshire, “Sewing machines.”—~20th 


vements in 
g the same.” 





ito iproca' 
2272. WILLIAM 
July, 1868. 
a Cuartes Hopason, Richmond, Surrey, ‘‘ Transporting loads,”—20th 
uly, 
2303. Sipney Horton Hapuey, Bartram Park, Hampstead, Middlesex, 
388 8 Sonaee Seen ettee Yorkshire, “Cut pil 
. SamueL CONLIFFE List: m, Yor! ul e 
fabrics.”—20th July, 1868.” 4 ; . 
2389. Samue. Conuirrr Lister, Manningham, Yorkshire, ‘‘ Silk velvets.” 
—30th July, 1868. 
2305. Cuinron EpccumBe Broomay, Fleet-street, London, ‘‘ Breech-load- 
ing fire-arms.”—2znd July, 1868. 
2407. Bensamin Sarre, Hanwell Park, London, “ Ships, &c.”—3lst July, 


= Avausre Bocnxottz, Vienna, Austria, “ Self-acting valves.”—24ti 
Y> 
= ae Youna, Glasgow, N.B., “ Dressing millstones.”—24th July, 


2334. Jonn Henry Jonnson, Lincoln’s-inn-fields, London, “@ast and 

orouatit tron and steel, ho." —24th July, 1868. A 

2338, R a 
25th Jule, ~ ae dbam, “ Opening and cleaning cotton, &c, 





2356. Freperick Lampe and ArTAUR CHARLES SterRy, Rotherhithe New- 
road, Surrey, and Jonn Forvrep, Blackheath, ‘Oils, fats, &c.”— 
27th July, 1868. 


Patents on which the Stamp Duty of £100 has been Paid. 


1813. Witt1am Epwarp Newton, Chancery-lane, London, ‘“ Explosive 
compounds.”—20th July, 1864. i 

1842. Davip Barker, Ceylon-street, Battersea Park, “‘ Artificial fuel.”~- 
23rd July, 1864. 


Notices of Intention to Proceed with Patents. 


638. Grorce Haves Carter, Mottingham Lodge, near Eltham, ‘‘ Paddle- 
wheels.”—10th Moavch, 1871. 

649. WaLrer James Dickes, Farringdon-road, London, ‘t Envelopes.” 

655. Wi.t1aM Baitey, Wolverhampton, ‘Trusses for hernia.”—A com- 
munication from Edward Hickman.—11th March, 1871. 

657. Freperick JoserH BraMwe.t, Great George-street, Westminster, 
“Cements, &c.” 

658. THomas HarpcasTLe Sykes and James Sroxes, Edgeley, ‘Smoke 

revention.” 

661. Prerre Samarn, Blois, France, “ Fire-arms.”—13th March, 1871. 

667. Lewis Wricut, Hannah, Lincoln, ‘ Potato drills.” 

677. WittiamM_ Burnet Rosins, Upper Gordon-street, Euston-square, 
London, “ Portable and hand pumps.” 

678. Epwarp Botron, Cumberland-street, Hull, “Oil cakes.”—l4th 
March, 1871. 

689. WiLt1amM Rosert Lake, Southampton-buildings, London, ‘‘ Printers’ 
copying ink.”—A communication from Chas. McIlvaine, William 
McClure Lloyd, and Franklin Jones Firth. 

693. Georcre ALLIBON and WILLIAM Wa sna, Old Broad-street, London, 
“ Constructing, fixing, repairing, and reinstating telegraph, signal, and 
other poles and posts.”—15th March, 187). 

698. ARTHUR WALLIs and CuHartes James Srteevens, Basingstoke, 
a Elevators for raising and stacking hay, straw, &c.”—16th March, 

71. 

717. Wiiu1aM Purvis Witson, Addiscombe, ‘‘ Gas, &c.” 

721. Henry Aprien Bonnevitie, Piccadilly, London, “Carding ma- 
chines.”—A communication from Celestin Martin. 

722. WittiaM Wueaton, Exeter, and Henry Bestey, Tiverton, “ Distri- 
buting artificial manures, &c.”—17th March, 1871. 

734. WituiAM Purvis, High-street, Marylebone, London, ‘* Medicinal 
biscuits.” 

736. Peter Acervp, Mark-lane, London “ Steam vessels.”—A communi- 
cation from J. P. Matthiesen Christian Castenskiold and C. E. Brasen. 
—18th March, 1871. 

743. James Frepericxk Haicu, Halifax, ‘Pickers used in looms for 
weaving.” 

745. Henry Povt, Yalding, ‘‘ Protecting and preserving wood, metal, 
stone, &c.”—A communication from Jesse Gouldsmith Rolls. 

746. Joun Buscn, Oldham, ‘‘ Regulating the pressure and flow of gas.” 

754. Jeremian Heap, Newport Rolling Mills, Middlesbrough, “* Furnaces.” 
—20th March, 1871. 

766. Epwin Russ, Taomuas SHeweitt Mornis, Henry Hammonp, and 
Epwin Hammonp, Winchester, ‘‘ Breech-loading fire-arms and cart- | 
ridges.”—2lst March, 1871. 

771. Georce TayLor Yui and James Tueopore Grirrin, Upper Thames- 
street, London, “‘ Reaping and mowing machines.” 

773. JoHN SACHEVERELL Gisnorne, Liverpool, ‘‘ Mechanical telegraphs.” 

784. Joun Fiack, Warwick-court, Holborn, London, ‘‘ Combined blotting | 
pad, writing portfolio, and paper weight.” —22nd March, 1871. 

787. Jonn Pincapeck, Leadenhall-street, London, * Propelling wheels 
for road locomotive engines.” 

792. James Nicuoras Dova.ass, Dulwich, ‘‘ Lighthouse and other lamps.” 

+ —23rd March, 1871. 

812. WiLL1aM CampBe.t Eyton, Albert Ironworks, Warrington, “‘ Spinning 
and testing wire, &c.”—25th March, 1871. 

828. Georce Wicutwick Renpet, Newcastle-upon-Tyne, *‘ Self-propel- 
ling submerged torpedoes.”—28th March, 1871. 

909. Georce Hase.tine, Southampton-buildings, London, ‘ Evapo- 
rating and concentrating brine, &c.”—A communication from Robert 
Gilmour Leckie.—5th April, 1871. 

1019. Wittt1am Epwarp Newton, Chancery-lane, London, “ Sash fas- 
= &c.”—A communication from Nathan Thompson.”—1l7th April, 

871. 

1030. Witttam Laycock, Church, and James Ritey, Accrington, “ Print- 
ing woven fabrics, &c.”—i9th April, 1871. 

1119. Grimsaaw Heyes and Tuomas Extwistve, Accrington, “ Warping 
or beaming machines.”—Partly a communication from Edwin H. 
Cummings.—27th April, 1871. 

1309. Josera Suackveron, Bradford, ‘‘ Exhaust steam for warming rail- 
way cars, &c.”—15th May, 1871. 

1405. Witttam Laycock, Church, “Calico printing machines.”—25th 
May, 1871. 

1576. Josepu Evans and Witiiam Evans, Wolverhampton, “ Pumping 
machinery.”—l4th June, 1871. 

1634. WiLtiamM Epwarp Gepae, Wellington-street, Strand, “‘ Permanent 
way of railways.”—A communication from Magloire Veauvy.—2lst 
June, 1871. 

1683. Joun Crorts, Ricuarp Dawson, and Jonn Kino, Hunslet-lane, 
**Combing wool or other fibres.” —27th June, 1871. 

1695. Micue. Pryper, Faro Algaroe, Portugal, ‘ Joints for pipes.” 

1698. James Richarp Greaves, New Oxford-street, London, “ Night 
lights.” —29th June, 1871. 

1726. Tuomas James Situ, Fleet-street, London, ‘‘ Reaping and mowing 

hi ”— A com ication from Cyrus Hall McCormick.—3rd July, 














1871. 

1745. Jesse Hiprep, Batley, “ Ventilating and trapping sewers, and for 
affording access thereto.” —4th July, 1871. 

1764. Epmunp Epwarps, Southampton-buildings, London, ‘ Metallic 
bands or hoops used in fastening.”—A communication from George 
Brodie.—6th July, 1871. 

1776. Bensamin TANNER, New Brighton, “ Superphosphate of lime.”— 
7th July, 1871. 

1850. Ext Earu Cot.ins, Upper Grange-road, Surrey, ‘ Treating skutch 
or residuum produced in the manufacture of glue and size.”—l4th 
July, 1871. 

1858. Eugene ALpuonse Heatu, New York, U.S., “‘ Cuspadores,.”—15th 
Juiy, 1871. 


All having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applionsion 
at the office of the Commissioners of Patents, within fourteen days of its 
date. 


List of Specifications published during the Week ending 
and July, 1871. 
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10d.; 3099, 1s. 10d.; 3102, 1s. 6d.; 3110, Sd.; 3115, 1s. 4d.; 3118, 6d.; 3124, 
Is. 4d.; 3132, 10d.; 3137, 1s. 2d.; 3149, 10d.; 3152, 8d.; 3159, 8d.; 3162, 10d.; 
3165, 6d.; 3171, 1s. 4d.; 3185, 28. 6d.; 3189, Sd.; 3212, 10d.; 3229, 8d.; 3231, 
4d.; 3235, 10d.; 8248, 4d.; 3250, 4d.; 3252, 4d.; 3253, 4d.; 3254, 4d.; 3256, 4d.; 
$259, 4d.; $260, 4d.; 3261, 4d.; 3262, 4d.; 8263, 4d.; 3264, 4d.; 3270, 4d.; 
8272, 4d.; 8273, 4d.; 3274, 4d.; 8275, 4d.; 3279, 10d.; 3281, 4d.; 3284, 4d.; 
3285, 4d.; 3287, 4d; 3291, 4d.; 3294, 4d.; 3298, 4d.; 3300, 4d.; 3301, 10d. 
$302, 4d.; 3307, 4d.; 3321, 4d.; 3396, 4d.; 21, 8d ; 287, 8d.; 435, 10d.; 849, 
10d.; 1044, 1s. 6d.; 1048, 10d. 









*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and . Sums enema. must be 
remitted by Post-office Order, © payable at the Poat-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 


“ Class 1.—PRIME MOVEBS. 
Inc‘uding Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
45, W. Mackean, Paisley, N.B., “ Steam boiler and other furnaces.” —Dated 
0th January, 1871. 

This invention consists in constructing a hollow or double bridge at the 
inner end of the grate, the hollow or internal cavity of which extends 
down to or below the level of the {ashpit bottom. inner bridge is 
built solid from the bottom upwards, but the front bridge is formed with 
one or more archways or openings below the level of the grate, and air 

through the ashpit under the grate and through the said archways 
nto the interior of the bridge, whence it finds its way upwards between 
the bridges and into the fire gases passing over the bridges. 
85. [J. F. Atuen, New York, U.S., “Generating steam.”—Dated 12th 
January, 1871. 

This invention consists in arranging a number of tubes horizontally 

side by ae —- to the bottom of the same a number of 





pipes inclin ose pipes, situated above or near the fire, 
are made shorter than those further away from the direct action of the 
heat and flame. i ti sists in cting th 








And, further, this in e@ 
horizontal tubes with the steam drum, as well as the lower ends of one 





of the* last rows of pipes, with each other by means i 
right and left-hand teveds — sv its 





Class 2.- TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

44. J. Quix and R. Eastuam, Leyland, Lancaster, “ Railway signals.” — 

Dated 9th January, 1871. 

This invention relates, First, to an improved means of placing fog 
signals upon the metals of a railway; and, Secondly, to a means of 
indicating at the entrance to a tunnel, or at any other required point on 
a railway, the time that has elapsed since the last engine or train passed 
that point. The first it is proposed to effect by means of levers worked by 
wires from the signal box, so that on the pulling over of a handle the 
signalman can place three signals at atime in both directions, and on 
both lines if required, say at 500, 750, and 1000 yards respectively, and 
remove them again if not exploded; and the second it is proposed to ¢ffect 
by causing the engine or train in passing a given point to force air or fluid 
into a receptacle so as to raise an indicator or signal. The receptacle is 
provided with an escape aperture of such a size that it takes a certain 
definite time (say five minutes) fer the air or fluid to escape and the 
indicator to fall, the position of the latter against a dial or scale clearly 
showing the number of minutes since the last train passed. 

50. J. O. Roncuerti, Earlstown, Lancashire, ‘ Self-acting signalling appa- 
ratus.”—Dated 10th Januery, 1871. 

This invention consists in the peculiar method employed for actuating 
a whistle on an engine forsignalling purposes by means of the mechnisra 
described and suitable shaped projections formed along and outside the 
line of rails. 

51. J. O. Roncnerti, Barlstown, Lancashire, “‘ Apparatus for recording in- 
attention to railway signals.” —Dated 10th January, 1871. 

This invention consists in the use and application of a die working in 
a suitable framework and arranged to form an impression on the flange of 
the wheel of the engine when inattention has been paid to a signal. 

58. T. Wrictey, Manchester, ‘* Railway sleepers.” —A communication.— 
Dated 10th January, 1871. 

This invention consists in constructing the sleepers or bearers for the 
metals or rails of rail or tramways of the following compound well mixed 
together and cast in moulds, viz., coal tar, pitch, or asphalte of every 
kind, with lime, sand, ashes, silicate, clay, refuse of wood, oxide of iron, 
residue of soda, and other refuse. 

64. W. Boucu, Sheldon, Durham, “ Retarding locomotive and other engines.” 
—Dated 10th January, 1871. 

This relates to furnishing a supply of steam to the cylinders by an addi- 
tional pipeand branches; thesteam acts as « cushion against the piston and 
gradually retards the motion of the engine. The used steam can be 
allowed to flow into the water tank or into the uptake to assist the 
draught. 

68. T. E. Harvey, Manchester, “Signalling on railways.” 
January, 1871. 

This invention consists, First, in placing in a position near the metals 
of the railroad at a distance from the station or signalman’s box a lever 
tappet connected by a wire with « gong in the signalman’s box, so that 
the engine, when passing the tappet, will act upon the same soas to 
sound an alarm at the station or in the box of the signalman, warning 
him of the train’s approach and to look to his signals. Secondly, the 
novelty of the invention consists in securing a gong or bell upon the 
engine or guard’s van in a position that will allow it to be acted upon by 
a spring clapper when actuated so to do by a tappet placed vonveniently 
near the metals, the said tappet being placed into position simultaneeusly 
and by the same or separate wire that is now employed for setting the 
signals. 

73. M. Hare, Dudley, “ Carriage axles.”—Dated 12th January, 1871. 

This invention relates, First, to the shape of the axle which has its 
greatest diameter in the centre, tapering from thence to each end 
Secondly, to the oil cup, which consists substantially of a cap affixed to 
the box, and is so shaped as to prevent the oil from running out 
Thirdly, in forming a thread on the outside of the box. 

88. R. Mitts, Greenock, N.B., “Ship and other pumps.”—Dated 13th 

January, 1871. 

Thisinvention consists of an arrangement of the essential working 
parts of adouble-acting pump, suitable by slight modifications for ship 
pumps and lifting and forcing pumps generally, and for fire engines ; and 
the novelty of the improvements and arrangement substantially consists 
in having and forming the main working barrel in the centre between 
two suction and discharge chambers, cast parallel in one piece with the 
barrel on each side, the whole three chambers being closed in by ends 
and flanges, on which are bolted or formed across the suction chamber or 
well, at one end opening right straight into the main suction or lifting 
pipe, which is fitted with a *‘ bilge” branch and pipe, controlled by re- 
gulating valves or cocks when used for ships, and at the other end by a 
discharge chamber either open or close as desired for level discharge or 
forcing, in which latter case, or for fire engines, an air vessel would be 
fitted to the discharge vessel. The rod of*the plunger, which is solid 
and packed, or formed with double-cupped leathers, works fluid tight out 
through the one end and 1s actuated by a connecting rod and crank on a 
crank fly-wheel shaft, either worked with winch handles and manual 
power or by steam power, as desired. Neither the piston nor working 
barrel have valves in them; the close ends of the barrels open ony by 
ports into their respective suction and discharge side chambers, both of 
which are fitted with their suction and discharge ports and valves of the 
flat kind in their ends or flanges, exactly over each other, 80 as to open 
from and into the end well and the discharge cross chambers, and be 
convenient for inspection and repair respectively. 

06. F. P. Preston, J. T. Prestice, E. J. Prestex, and W. A. Prestice, 
High-street, Deptford, ** Discharging ashes from ships and vessels.”— 
Dated 13th January, 1871. 

Ash receivers are arranged on the stokehole floor; the receivers have 
outlet valves and tight-fitting covers, and a steam or brine pipe leading 
from the boiler to near the bottoms. When !the receivers are full the 
covers are fixed on, and the valves opened, when the rush of steam or 
brine forces the ashes out through the bottom into the water. The out- 
lets are always below the water line. 

99. H. Swan, Clapham, Surrey, ‘‘ Wheels and azle-bearings.”—Dated 14 
January, 1871. 

The features of novelty in this invention are as follows :—The construc- 
tion of wheels with an annular elastic insulating portion interposed between 
the axle and rim to intercept the injurious effect of vibrations. Also the 
use of longitudinal perforations in the rim between the exterior of the 
rim and the ends of spokes ; and the use of segmental pieces on internal 
portion of rim to receive ends of spokes in place of allowing them te 
enter the rim. Also the employment of elastic tires of leather and 
india-rubber attached to underlying foundation of metal or wood. Also 
the construction of looped elastic spokes. Also the making of naves of 
cast metal with projections to grip the inner ends of spokes. Also the 
employment of sheathings of aluminium bronze upon the bearings of 
axles and spindles. 

104. L. Stewart, Edinburgh, N.B., “Wheels for carriages.”"—Daied lith 
January, 1871. 

The feature of novelty which constitutes this invention is the em- 
ployment of strands of wire in combination with caoutchouc for the con- 
struction of parts of wheels, whereby the said wheels are less liable to 
fracture than when Pp i of vulcanised tel only. 

107. W. Ancner, Lea Marston, Birmingham, “‘Carriages.”—Dated 14th 
January, 1871. 

According to this invention the body of the carriage resembles that of 
an ordinary brougham carriage, the door being at the back and the front 
being semicircular and of glass. The driver’s seat is at the back, and is 
attached to the door, the said seat turning aside with the door when the 
door is opened, thus giving free ingress and egress to and from the car- 

age. e body is supported upon three-quarter elliptical springs, one 
end of each spring being attached outside and the other end inside the 
body : additional width in the carriage is thus secured. A conical roller 
near the top of the door carries an awning connected with the door, 
which awning is unrolled and rolled up by the action of the door. When 
the door is open a covering is made for anyone entering er leaving the 
earriage. The entrance may be at the front of the carriage. In this case 
two doors are used, opening on either side. These doors are curved to 
the circular figure of the carriage, and are provided with glass sliding 
frames under the control of the driver. The shafts are connected to edge 
plates extending from the body of the carriage by pins or bolts, and are 
connected at the back by cross or elbow springs. 

136. E. Fouraer, Liverpool, * Rail and tramways.”—Dated 19th January, 
1871. 

A peculiar arrangement of guide wheels, by which a carriage or train 
may be directed from main on to branch lines or sidings of rail or tram- 
ways, and vice versa, be the same entered by fixed or movable points : 

a plan of operating movable points from a carriage or train mo- 
tion, with ifications for plishing these objects. 


Class 3._FABRICS, _ ; 
Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 
48, J. Maseren, Moncheste, “Combing cotton, wool, &c."—Dated 9h 
anuary, . 
re refers, First, to making laps for combing machines 
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Secondly, to Heilmann’s machines, in which the unwinding of the lap is 

more perfectly effected, and in which the detaching and other rollers are 

protected excepting on their acting parts. 

57. J. Bexicarn, Salford, and W. Dircurie.p, Blackburn, ‘‘ Looms for 
weaving.” —Dated 10th January, 1871. 

e improvements in power looms for weaving, the subject of this in- 
ventiou, are modifications of letters patent granted to Arstne Bourdon, 
of 62, Boulevard du Prince Eugene, Paris, No. 827, and dated the 
10th day of March, 1868, and have for their object, First, the relieving of 
the shuttle from pressure when about to be propelled across the loom till 
it has arrived at the other side. This is accomplished by lifting the wings 
of protecting rod by means of a bowl fixed underneath the wings of the 
protecting rod, or by fixing a supplementary finger on to the protecting 
rod, having a bow] or pulley attached ; the wings of the protecting rod 
or supplementary finger being drawn over a fixed bowl, pulley, or bracket, 
by the backward motion of the batten causes the swell finger to fall 
back. Another way is to fix a lever underneath the said supplementary 
finger, which lever or levers is or are actuated by means of « cam placed 
on any of the moving parts of the loom. Secondly, to dispense with 
one-half of the healds, one-half of the warp being lifted by cross bars, 
the other half by means of healds formed of wire or any other suitable 
material, and actuated in the usual way. 

89. J. Scatre and T. C. Youncer, Leds, “‘ Apparatus for washing, &c.”— 
Dated 13th January, 1871. 

The inventors’ improvements consist in washing or cleansing textile or 
felted fabrics, vegetables, ores or minerals, casks, or bottles, by means of 
a movable cradle or cage surrounded by an outer vessel containing the 
materials and washing compound, which are continuously agitated by 
various movements given to the cradle through cranks or eccentrics 
from a revolving shaft. The wringing and mangling is performed by 
passing the materials through between rollers in motion, which are 
driven from the revolving shaft. 

92. J. E. Hopekiy, Liverpool, and E. Braster, New Cross, ‘ Machinery for 

scutching flux, dc.”~- Dated 13th January, 1871. 

This invention relates to improved combinations of machinery for 
breaking, scutching, and cleaning flax, hemp, and other fibrous materials, 
and ists in the bination with the ordinary fluted rollers used for 
the pu e of crushing or breaking flax, hemp, or other similar fibrous 
materials, of pairs of intersecting beaters, which are used both naked 
and shrouded. 

109. J. Harrtnoton, Swanmore-road, Ryde, “ Imitation morocco, &c.”— 
Dated 14th January, 1871. 

According to this invention a mould impression or engraved plate of 
the surface or design to be imitated or produced is taken, and upon the 
said mould or impression is spread a coloured gelatinous mixture in a 
semi-liquid state, the said mixture consisting of glue, glycerine, bichro- 
mate of ammonia, French chalk, and some colouring matter. A piece 
of canvas or fabric is } aoe into close contact with the said gelatinous 
mixture in the mould. The fabric or canvas is then lifted from the 
mould, bringing with it, firmly attached thereto, the gelatinous cast or 
impression of the mould. The gelatinous impression is next exposed to 
light, so as to decompose the bichromate of ammonia, and thereby make 
the gelatine insoluble. There is thus produced a flexible material, the 
front surface of which is a fac simile of the grained leather or other 
surface or design it is required to imitate or produce. The front gela- 
tinous surface of the material is finally ‘ential and a waterproof solu- 
tion applied to its back. Modifications of the materials of which the 
coloured gelatinous mixture is composed are described. 











e _ Class 4,.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Impl ts, Flour 
Mills, &c. 
72. W. H. Lascetres, Bunhill-row, London, “ Ventilating.”—Dated 11th 
January, 1871. 

The top lights of horticultural structures are raised or lowered simul- 
taneously by means of chains wound round barrels on a horizontal shaft. 
86. G. Hasevtine, Southampton-buildings, London, “ Implements for tilling 

land,” &c.—A communication.—Dated 12th January, 1871. 

This invention relates to an agricultural implement which can be used 
as a cultivator, a gang-plough, a subsoil plough, a potato digger, a grub- 
hook, and a stone digger. A strongiron beam is provided with a curved 
prong and with handles. By means of the said prong a firm hold can 

ve taken of a stump, and by hitching horses to the beam the stump can 
be pulled; by connecting to the said prong u ploughshare of suitable 
shape the implement is converted into a plough. With the beam are 
combined two adjustable side prongs provided with detachable shares 
in sucha manner that if the implement is to be used as a stump puller or 
as a stune digger the side prongs give au additional hold. By attaching 
shares t» the side prongs a cultivator is obtained. By shifting the side 
prongs the cultivator can be converted into a gang-plough. When the 
yr prong is used with one side share the implement acts as a potato 

igger. 





on Class 5.—BUILDING, _ 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 
W. RAnpDELL, Belsize-square, Middlesex, “ Improved apparatus for 
preventing explosions in bath or domestic boilers.”—Dated 10th Jar.uvary, 
1871. 
A safety valve is adapted to the tap and must be opened every time 
water is required to be drawn from the boiler. 
70. W. R. Lake, Southampton-buildings, London, ‘‘ Machines for moulding 
and pressing bricks.”—A communication.—Dated 11th January, 1871. 
A mould-wheel and feeding screw are arranged upon the same shaft, 
and the mixing arms of the pug-mill are on the same shaft as the mould 
wheel, The tub-bottom is also arranged around the shaft that bears the 
mould-wheel and feeding screw. There is also a follower cam-track 
around the driving shaft. The tub-bottom has one side which is pro- 
vided with a feeding aperture arranged to fit closely over the mould 
wheel, and the other side is raised above the mould-wheel to allow of the 
expulsion and removal of the bricks. 


63. 





There isa set screw in the lower | 


oblique striker passing through the cover through the face of the plug. 
je lug is bored to receive an axis, having at its rear end a handle by 
w 


it can be turned yd round, and at its fore end it has an arm 


projecting from the side of the plug, and which by turning the axis is 


caused to enter a notch in the side of the trough-like chamber and s0 | 


when the breech is closed the plug is locked in position. 
65. R. J. Nopper, Liverpool, ‘* Breech-loading jire-arms.”-—Dated 10th 
January, 1871. 

This consists in fitting into the rear end of the barrel of a breech-loading 
fire-arm, in front of the breech block, a cap socket by which means any 
breech-loading fire-arm can be converted into a muzzle-loader and rendered 
suitable where powder, caps, and projectiles are available but where 
specially prepared cartridges are wanting or are too expensive. 

84. F. ARampBurv, Birmingham, ‘ Cartridge pouches."—A communication. 
—Dated 12th January, 1871. 

This invention refers to a ready means for opening the cartridge pouch, 
and also to a self-closing action of the lid or cover of the pouch, so that 
ammunition may be taken therefrom with rapidity and ease, and the lid 
or cover securely held down upon the pouch except when the cartridges 
are being withdrawn. 

125. G. Hasertine, Southampton-buildings, London, “ Shot pouches.” —A 
communication.—Dated 18th January, 1871. 

The said invention consists in constructing a shot pouch with a number 
of separate compartments for containing different sizes of shot and a 
shifting gate, by means of which communication is opened between 
either compartment and the charger which receives and delivers the re- 
quisite quantity of shut from the pouch, so that several sizes of shot may 
be carried in and drawn from one pouch. 

1851. J. T. Way, Russell-road, London, *‘ Soluble phosphate of lime.”— Dated 
14th July, 1871. 

The claims to this complete specification are:—The manufacture of 
soluble phosphate of lime in the state of chlorophosphate (either for use 
as such or for further treatment) by acting on the insoluble or natural 
phosphate with hydrochloric acid, preventing the preponderance of 
chloride of calcium by converting a portion of the base into sulphate, or 
by the addition of a further quantity of phosphoric acid oracid phosphate 
oflime. Also the processes therein set forth substantially as described. 





Class 7.-'URNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 


52, G. H. Etus, High Holborn, and G. Girpert, Grove-road, Holloway, 
“* Portable and adjustable plates sor the shoes of horses, &c.””—Dated 10th 
January, 1871. 

For the shoes of horses and other animals the plate is made in one 
piece, having a slarp or toothed lip at one end and a spring or other clip 
to tit on and embrace the inner edge of the shoe at the toe. For the shoes 
of men and women the plate is made in two pieces, secured by two or 
more screw spikes substantially as described. In certain cases the plate 
may be made of one piece, as described. 

82. T. Huckva.e, Cockspur-street, Charing Cross, Westminster, ‘‘ Iinprove- 
ments in saddles.” —Dated 12th January, 1871. 

This invention refers to a safety stirrup and movable pads on the flaps 
of saddles, The stirrup bar is movable upwards on a screw pin or axis, 
so that the falling of a rider causes the stirrup leather to slide off. The 
pads are made with a step or piece at the bottom, so that the step leather 
may be moved higher or lower for accommodation of the length of the 
leg of the rider. 

94. ie Z. Cooke, Birmingham, “ Furniture.”—Dated 13th January, 
1871. 

The inventor relates, First, to the construction of a table, bed, child’s 
rocking cot, settee, folding chair, drawers, and press, in such mannef as 
to be combined together, wholly or partially, so as to be used when de- 
sired, and capable of being folded up into asmall compass. The invention 
refers, Secondly, to the construction and arrangement of camp equipage, 
the object of the improvements being to provide a number of beds or 
hammocks suspended in a tier or tiers clear of the ground and covered in 
or not as required. 





Class 8,—CHHMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Laghting Materials, Preparation and Preservation of Food, 
Brewiny, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c, 

46. W. H. Furtonee, Oxford-road, Hammersmith, and J. D, Caurcuitt, 
St. Thomas’-road, Holl6way, “ Manufacture of alkalies.”—Dated 9th 
January, 1871. 

This invention relates to furnaces or apparatus of that class in which a 
bed or receptacle for containing the materials under treatment is arranged 
to revolve by means of any suitable machinery. The bed or receptacle 
for containing the materials under treatment is composed of an annular 
trough or vessel lined with fire-brick or other refractory material, and 
arranged to revolve on pulley or anti-friction rollers within an annular 
space or chamber bounded by a circular wall of brick, masonry, or iron, 
and situated around a central column or core, whick forms the foundation 
of a suitable crane or apparatus for lifting and lowering the covers, and 
other operations connected with the manipulation of the furnace. The 
annular space containing the revolving bed or receptacle is ‘covered by 
means of a segmental or other roof, supported by the central column and 
circular wall, by preference upon suitable metal plates or frames placed 
thereon. A reverberatory furnace or fireplace (or furnaces or fireplaces) 
is (or are) situated at the side}of the annular chamber, so that the revolv- 
ing bed or receptacle forms the bottom and sides, and the segmental roof 
the top of an annular flue, on to whose bed, or rather the materials 
therein contained, the flame andfintensely heated products of combustion 
from the furnace or fireplace are reverberated or caused to impinge. In 
some cases liquid or powdered fuel or coal gas may be used. Fixed or 
movable instruments are provided for the purpose of mixing, turning 
over, and otherwise manipulating the substances under treatment, and 


bearing of the driving shaft for adjusting the mould-wheel to the tub- | when these substances are of a kind requiring to be supplied with oxygen 
bottom. There are lateral flanges on the tub-bottom secured upon the | or other gases whilst under treatment, such gases are admitted and 
frame by set screws for adjusting the position of the tub-bottom. The | combined with the materials under treatment by suitable channels or 


frame is composed of two uprights connected by brace bars all cast in one 
piece ; one half or part of the tub is securely fixed so as to fulfil the addi- 
tional function of a support to other portions of the machine, and the 
other part thereof is hinged to the fixed part so as to swing open. The 


| instruments. 


passages provided for that purpose in the mixing or manipulating 
The apparatus may be arranged for the withdrawal of the 
finished products by running or by an apparatus somewhat resembling 
an ordinary dredging machine, or by aa arrangement of horizontal shaft, 


cam track has adjustable sections. The moulds are constructed to form | provided with a slotted tube or boss scoops, anda screw working in a 


the bricks vertically edgewise in the mouli wheel. The brick-moulds 

are arranged in combination with a traverse belt and carrier belt for 

automatically removing the bricks from the mould-wheel. An adjustable 

— arm is used in combination with a sweep applied to the driving 

shaft. 

74. J. A. Wane, Kingston-upon-Hull, and J. Cuerny, Hornsea, ‘* Tiles for 
roofs and other parts of buildings.” —Dated 12th January, 1871. 

The walls are built with outer and inner courses, and a space between 
them, such courses being tied with glazed bricks, ridged or fluted, to pre- 
vent the lateral passage of water; also with channelled bricks to act as 
spouts at the upper part, and similar bricks at the lower part to carry 
off water through perforated bricks. Glazed bricks set in cement are 
also used for the ‘“‘damp courses.” The tiles have dovetailed, rabbeted, 
or undercut flanges, similar to those in patent No. 1173 (1870), but instead 
of being held together by separate fastening pieces, each tile is formed 
with such flange on one edge, and a fastening piece of corresponding 
section on the other edge. Other tiles are made with locking flanges 
on considerable portions of their upper and lower surfaces, so as to admit 
of their hanging el on roofs without depending on knobs or nails 
for support as usual. Such tiles may also be used for sheathing party 
walls temporarily. 

80. H. B. Youna, Barnstable, “ Window blind mountings.”—Dated 12th 
Janvary, 1871. 

These improvements relate to apparatus by which the level of the 
blind-roller may be regulated so that the blind may hang perpendicularly, 
also to the governance of the movement of the roller in being caused to 
rotate in either’direction, or in holding the same stationary. The 
apparatus may be fitted at the end of the roller, and should principally 
consist of a reel barrel, a reel and spindle, with spring bearing, a spring 
acting against the same, and a leather block secured to the bracket 
of the roller. 

102, W. Parnec., Watton, ‘‘ Window blinds.”—Dated 14th January, 1871. 

The feature of novelty of this invention consists in causing a sprin, 
roller to press on that _ of the cord of a roller window blind that is 
in the groove of the pulley employed to revolve the roller for raising and 
peor ew blind, and by these means to hold the blind firmly at any 
desired height. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War for Coast Defence, Gun Carriages, &c. 
49, C. E. Green, Blandford-street, London, and J. Green, Winchmore-hill, 
 Breech-loading fire-arms.”— Dated 9th January, 1871. 

According to this invention the barrel terminates in a trough like 
chamber into which a sliding plug is fitted, and there is also a cover to 
the chamber which is formed in one fo 9 with the plug. To open the 
breech the plug and cover are drawn back, and soa sg is left for the 


nsertion of the cartridge. The cartridge is expl 


by means of an 


| suitable spout or channel. 
} employed for withdrawing the materials by means of a steam induced 





In some cases an arrangement of apparatus is 


current or currents somewhat similar to those employedjfor removing 

ashes from the ashpit of marine steam boilers. ‘In some cases the 

furnace is supplied and worked with compressed air. 

54. T. Hyves, J. Bennett, and J. E. Bennett, Shegield, “ Apparatus for 
cooling liquids.” —Dated 10th January, 1871. 

The features of novelty of this invention consists in so constructing and 
operating apparatus intended to cool liquids and condense vapours as 
that the combined action of air and water on one side of the tubes, 
channels, or other surfaces through, over, or against which the liquid or 
vapour to be cooled or condensed passes, the air being brought into con- 
tact-at the opposite side to that of the moist surface exposed to its action. 
79. H. Kenyon, Manchester, and I. SwinDE.ts, Warrington, ‘‘ Sulphureous, 

sulphuric, and hydrochloric acids.” —Dated 12th January, 1871. 

The features of novelty in this invention consist in the produetion of 
sulphureous, sulphuric, and hydrochloric acids, and products arising 
therefrem, from blue waste, pyrites waste, and coal-pit shale, by the 
introduction of superhea ted steam into the kilns and condensing towers 
as described. 


81. F. W. Danne, and R. Hucnes, Morriston, Glamorgan, ‘‘ Treating 
bran saturated with palm oil.”—Dated 12th January, 1871. 

The saturated bran, which usually contains from 20 to 25 per cent. of 
oil, is immersed in benzine, benzole, naphtha, or similar hydrocarbon, and 
after remaining a sufficient length of time immersed for the oil to be 
brought into soluti y, for example, five minutes—the bran is freed 
from the liquid by filtration, pressure, or suction, and is ready for use. 
The liquid solution is then to be placed in a still, and the benzine, ben- 
zole, or hydrocarbon distilled off, the palm oil remaining in the still 
bottom, and is ready for future use. 

90. 8. B. Darwin, Shrewsbury, “ Gas.”—Dated 13th January, 1871. 

The object of this invention is to relieve the retorts from pressure 
during the process of distillation, and consists in the construction and 
use of the following 2. The ascension pipe in this case, instead 
of dipping into the hydraulic main by means of a bend or H pipe, is in- 
serted through the bottom thereof, and is furnished with a cap or cover 
suspended over it, but which rests on the top -of it and dips into the 
liqui tained in the hydraulic main when the apparatus is not in 
action, thus forminga seal, But when the apparatus Q 
or cover rises with the pressure of the gas and allows the gas to pass 0! 
freely through Bae a mag to the Me moe“ or other a, - 
cap or cover ung by a passing ugh an aperture 16 
ain, and is attached to a chain which travels over a pulleyand tenntnaten 
in a counterbalance. In order to admit of the moving freely and 
ae the escape of gas, a lute or seal ia ae for that purpose. 

ipes are attached at or near each end of the hydraulic for supplyi 
with liquid and for conveying away any superfluous tar or liquor t 
may collect. The ascension pi 
jeokoction of them when req 








95. A. C. Sterry, Rotherhithe, Surrey, ‘‘ Candles.”—Dated 13th January, 
1871 


The inventor obtains a pearl white candle from inferior paraffin, by 
employing, in lieu of the ordinary wick, a wick having a blue or violet 
colour, which colour subdues the cloudy character of the inferior paraffin, 
and greatly enhances the marketable value of the candle. 

105. E. Sonstaprt, Isle of Man, “‘ Acetates and carbonates of sodium and 
potassium.” —Dated 14th January, 1871. 

According to this provisional specification, a of 
sodium or potassium is evaporated with sawdust, and charred below 
redness. Water and lime are added; all is boiled together and evapo- 
rated. The residue is then strongly heated if for carbonate, but not 
above dull redness if acetate be required. The salt is then dissolved out. 
113. J. F. ALLAN, Glasgow, N.B., “Illuminating gas.”—Dated 16th January, 

1871. 

This invention consists, in the First place, in dispensing with the ordi- 
nary hydraulic main, and so removing pressure from the retorts without 
the aid of gas exhausters ordinarily used for that purpose. The inven- 
tion also comprises a peculiar conjoint and pact arrang t of 
retort furnace, tar separator, and purifier, in one self-contained cast iron 
casing, capable of being made of various sizes, and suitable either for 
country or other single houses, or for larger establishments. 

1840. E. E. Cotuins, Upper Grange-road, Bermondsey, “ Treating skutch or 
residuum.” —Dated 14th July, 1871. : 

Treating skutch with sulphuric acid or other suitable acid in such 
: mode as to obviate any nuisance, and to make useful products there- 
rom. 


Jasti of Inhid 











Class 9.—ELECTRICITY. 


Class 10,—MISCELLANEOUS. 

Including all patents not found under the preceding heads. 
1519. W. R. Lake, Southampton-buildings, London, “Pads for rupture 

trusses.” —A communication.—Dated 8th June, 1871. ; i 

This pad is composed of a body piece, in which is cut a cavity, wherein 

is placed a spiral spring ; pressing on this spring is a bolt with a spherical 
head, held in place by a metallic plate which is screwed to the body. 
The upper part of the bolt has a screw for attaching the same to the 
spring. The spring is taper, and as it is pressed together the parts fit 
within each other. 
47. A. OtpRoyD, Leyton, Essex, ‘* Tobacco pouches.” —Dated 9th January, 

1871 


aa. 

This invention relates to improvements in tobacco pouches made of 
sheet india-rubber, and consists in so arranging and combining the parts 
of which the pouch is composed that when it is open ready for use it will 
stand or support itself in a vertical position. 

53. T. G. Mrssencer, Loughborough, Leicester, ‘Coupling pipes.”— Dated 
10th January, 1871. 

At one or both ends of each length of pipe is a flange (or ring) having 
one or more lugs, ears, or tabs and holes or slots. Or instead of a flan, 
the socket is formed with tabs or ears. The socket may have two Cif- 
ferent internal diameters. The outer end of the socket is made of some- 
what larger diameter to receive a ring, coil, collar, washer, or packing to 
encircle the pipe inserted in the socket. 

55. A. BLackwaLt and A. Brapsnaw, Sheffield, ‘‘ Spring knife handles.” — 
Dated 10th January, 1871. 

Inserting any name, motto, or device in the scale of knife handles by 
making the scale of material that can be cast in moulds, said moulds being 
so prepared as to give the name, motto, or device on the scale when cast. 


56. M. G. Coxe, Bexley-heath, “ Watches and timekeepers.”—Dated 10th 
January, 1871. 

This invention has for its object the prevention of the fracture of the 
ruby pin, and the breaking or bending of the balance or staff pivots of 
watches or other timekeepers in which a balance and lever escapement is 
employed. In es out this invention the ordinary banking pins are 
dispensed with, and a stud is affixed by preference in the pillar plate in 
position to support and carry a tempered spring so formed that the 
epposite ends may take the place of the banking pins. The spring is 
sufficiently strong to act as a sound banking, but at the same time suffi- 
ciently elastic to allow the ruby pin to pass the horn of the lever when 
extra motion is given to the balance. e stud may be placed at either 
end of the lever and the spring may encircle the “‘roller ” and act against 
the horn of the lever. The spring may be formed in two parts. 

59. J. Brock, Birmingham, “ Manufacture of letters, &c.”—Dated 10th 
January, 1871. 

According to this invention the base or foundation of the letter, 
numeral, or ornament, is made of cast or wrought iron or steel, either by 
casting or stamping in dies. The surface of the foundation letter, 
numeral, or ornament is next cleaned, washed, and coated with an 
enamel mixture consisting of a finely ground semi-transparent enamel 
and water, to which a small quantity of gum has been added. The 
coated article is next dried and heated in a muffle, so as to fuze the 
enamel upon its surface. A second coating of white or coloured enamel 
is next applied in the same way. The enamelled surface is next orna- 
mented by applying thereto an ornament in enamel by the use of a stencil 
plate and brush, and an ornament in gold may also be applied by the use 
of a stencil plate and an amalgam of gold. 

60. P. Avie, Pall-mall, London, ‘‘ Lamps.”—Dated 10th January, 1871. 

This invention consists in supplying oil to the wicks of lamps drop b 
drop from an elevated reservoir, a fine capillary tube inside the wic 
supply tube serving to insure the proper amount of supply. 

61. E. Sranrorp, Charing Cross, and A. P. Price, Lincoln’s-inn-fields, 
London, ‘‘ Apparatus for registering and indicating.”—Dated 10th 
January, 1871. 

This invention relates to an improved mode of registering, indicat- 
ing, or marking the progress of the players in games of various kinds 
wherejn indicators or markers are employed. _ It is also applicable as an 
indicator or marker for statistical tables or diagrams, and particularly 
for indicating and registering the positions and movements of armies, 
fleets, or ships, on maps or charts. The improved apparatus for regis- 
tering or indicating consists of a thin sheet of metal, such, for example, 
as iron or steel, tinned or otherwise protected, upon the surface of which 
is mounted the diagram, map, or chart required. The movable indicator 
or indicators to be used in conjunction with the said metal plate have 
fitted to their base a permanent magnet or magnets, so that on placing 
such indicators or markers on any part of the diagram, map, or chart, 
they will retaiu their position thereon by magnetic attraction until again 
moved by hand. 

62. A. Duncan, Glasgow, N.B., “ Hoisting and lowering ships’ yards, &c.”— 
Dated 10th January, 1871. 

The feature of novelty which constitutes thisinvention is the providing 
of the tubs to which the yards are affixed with a series of antifriction 
rollers, to enable them to slide more easily on the maat, a ¢ 
being connected to the yard and passing over a pulley revolving in a 
mortice in the mast, and led down the hollow lower mast with a 
balancing weight attached to it, enables the yard to be raised or lowered 
with ease. 

66. A. LisMann, Klien’s Hotel, Finsbury-square, ‘* Working metals.”—Dated 
11th January, 1871. 

This invention consists in effecting by mechanical means various 
pe in working metals that are now carried on by hand, such as 
the thinning down the edges of plates, the turning S of such for 
forming rims, and the working of metal plates into dished or spherical 
forms. For these purposes a rolling action is gg in place of 
hammer blows, such rolling action being produced by rolls ha’ 
helical or screw-like surfaces so as to cause them to act in cycloi 
oblique, or tangential lines upon the metal plate. Various arrangements 
of such helical rolls are described for carrying on different operations. 
The plate to be acted upon — — 9 by adjustable stirrup-frames 
or carriages running on spherical rollers, to which for certain operations 
templates} are attached for regulating the action of the rolls upon the 
plates. For working the plates into spherical or dished forms a spherical 
roll is employed in place of the one helical roll, and the other roll is 
formed with a number of separate acting surfaces with spaces between 
them so as to enable the plate to be shifted when such spaces come round. 
For drawing out or roughing metal bars or tubes, these are passed 
bet an arrang t of three or more such rolls in a direction 
parallel to their axes ; for making weldless tubes of large diameter, the 
tube is placed over one of a of such rolls, and the other is then 
brought down upon the tube so as to roll the same between the two rolls. 
For welding the seams of large tubes one plain roller upon a framing is 
introduced into the cylinder, and as the seam of the tube is passed along 
over the roller a roll with helical surface is caused to act upon the seam 
so as to weld it. 

67. J. Norman, Glasgow, N,B., “Manufacture of tubes."—Dated 11th 
January, 1871. 

invention has for its object the removal in a superior and 
economical manner of the fins formed in the process of manufacturin; 
tubes. The improved apparatus comprises a series of standards wi 
adjustable brackets made with seats to receive the tube, and for 
fixing the tube to be fg A bench or beam is fixed along the tops 
of the standards and is formed with V-guides to receive a slide which is 
made to travel from end to end by means of a chain passing 
pulleys at the ends and driven by suitable 








it | convenient way. The slide is fi 
is also furnished with a pipe for the in- | 


tool-holder is mounted, this tool-holder being a bar ca; 


tal 
spindle having a pin fined a6 sight sngies 6 ite front end, and on this 
He ae Fn 
on the pin and having twe seekets formed in it near cach end. 
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69. G. Hasettine, Southampton-buildings, London, “‘ Casting iron and 
steel” —A communication. —Dated 11th January, 1871. | 

The said a) tus is designed for casting ingots and other articles, 
and has suitable moulds in combination with a solid flask, and runners in 
the said flask leading from one moulc to another. In combination with 

, the flasks the inventor uses pockets for casting bottom cast ingots and 
other articles filled with refractory material and properly arranged with 
reference to the moulds. He also uses a mould lined with bricks or any 
saitable a material in removable blocks, and a mould formed | 
of an iron shell lined with bricks or removable blocks in combina- ; 
tion with a cover capable of being pressed upon the bricks or blocks to | 
hold them in their places. In combination with the flask for casting 
bottom cast ingots or other articles the inventor uses a sprue mould, for 
receiving the iron or steel, lined with removable bricks or blocks of re- 
fractory material. 
7L. J. H. Nort, and G. E. Sersy, Hull, “ Wrappers or envelopes.” —Dated 

12th January, 1871. | 

This invention relates to the manufacture of horse hair wrappers or 
envelopes used in the presses of oil mills, the object being to strengthen 
those envelopes and to prevent a erust forming on the inner surface 
thereof, the detachment of which crust, by reason of its close adherence 
to the horsehair, has proved very destructive to the envelope. 

75. H. M. Nicwoiis, Great Portland-street, ‘Printing machines, and 
apparatus connected therewith.” —Dated 12th January, 1871. 

The printing machines are of the class employed to print continuous | 
paper. He arranges such machines to print several webs of paper simul- 
taneously. He passes the said webs through them in the same direction, 
and brings them together after their passage, and treats them as if he had 
to deal with a single web only in the after processes required, that is to 
say, folding, cutting, and piling. He arranges such machines (the dia- 
meter of the printing cylinders remaining unaltered) to print with 
facility lengths of the web of paper, which are not equal to the entire 
circumference of the said printing cylinders. The apparatus connected 
with the printing machines are for folding the web or webs, cutting the 
same into sheets, and piling the said sheets ; the said cutting and piling 
apparatus have already been patented by him, No. 2808, 1866, and 
No. 3510 (1869). Ho folds the web or webs as they issue printed from the 

machine with one longitudinal fold in the centre, and then conducts the 

web or webs so folded into the said apparatus for cutting and piling. 

He also employs the said cutting and piling apparatus, variously modi- 

fied, in a more extended manner than previously specified, cutting 
and piling several webs at once, folded or open, and arranging the 
sheets when piled to suit various requirements of practice. 


76. R. G. Samira, Chew-Magna, “‘ Manufacture of paper.”"—Dated 12th 
January, 1871. 

This invention consists in manufacturing paper from the stems or 
stalks of the mustard and rape plants, either separately or combined with 
any other vegetable fibrous substance. 

77. < Rew, Edinburgh, N.B., ‘* Horseshoes.”—Dated 12th January, 
‘ 


This invention consists in fastening to the shoes pieces of cast steel or 
other metal having tapered projecting points made quite sharp,’ and 
in each piece there is an eye or hole for the reception of a fastening 
wedge or nail. In the shoe there are vertical slots or holes for the 
entrance of the pointed pieces of metal and horizontal holes for the 
wedges or nails, and when the metal pieces are entered into the slots the 
wedges or nails are driven through the horizontal holes in the shoe, and 
the eyes in the projecting pieces, and their ends bent over to keep them 
firm. 


78"J. T. N. Burnanp, Norfolk-street, Strand, “ Winding watches, &c.”— 
Dated 12th January, 1871. 

This invention differs from all other inventions for winding up watches, 
inasmuch that others consist of many pieces of intricate machinery, and 
are more complicated, this invention consisting of only one piece, a 
simple bar with a square hole in the centre for winding, and the same 
for adjusting and moving the hands, 


83. L. H. Hanpury, Richmond, “ Hair curling instruments.”—Dated 12th 
January, 1871. 
The object of this invention is to provide a simple and economical 
instrument that will facilitate the curling of the human hair, and form 
an efficient substitute for curl papers. 





01. S. Smrrn, Liverpool, “ Cleaning chimneys.”—Dated 13th January, 1871. 

This consists in igniting the soot in a chimney either when there isa 
fire in the fireplace or otherwise, and, when combustion has commenced, 
checking the supply of air. The apparatus consists of a ‘* closed blower,” 
that is to say, a plate with a balanced or adjustable valve placed over the 
front of the fireplace. The soot is carried off at the top without ejecting 
black smoke, flame, or sparks. 


03. H. Prinoie, Aylesford-street, London, “ Shoes for horses and other 
animals.” —Dated 13th January, 1871. 

A_ hinged joint is formed isting of a tru ted cone, terminating 
the inside portion of the horseshoe, and fitting accurately into an orifice 
provided in the larger and outside portion, the larger diameter of this 
cone being in the proportion of four to three of itssmaller diameter. The 
hoof rests on that side of the shoe containing the smaller diameter of the 
cone. 


97. J. Svowven, Saxton-street, New Brompton, Kent, “ Driliing and boring.” 
Dated 14th January, 1871. 

The invention consists, First, in a novel mode of constructing and 
arranging tools or cutters, and the holders therefor,'so as to save steel in 
their manufacture; also in]the mode of fixing the cutters'in the holders, 
and in the means for preventing the tool holders from turning in the 
sockets or chucks of the machines in which they are employed. The im- 
proved tool holder is made to fit into the socket or ree of the machine, 
and has at the end of the shank projecting arms, or a boss in which 
recesses are formed to receive the steel cutters which are fixed in the 
recesses by half round wedges. The tool holderis prevented from turning 
in the socket or chuck by arms formed on its shank, which take into a 
groove or recess on the face of such socket or chuck. Secondly, in appa- 
ratus to be applied to a drilling machine or lathe for the purpose of 
turning bolts, studs, &c.; the bar or rod of material to be operated upon 
is fixed in the socket or chuck of the machine, immediately opposite to a 
hole in an adjustable plate fixed at right angles to the spindle of the 
machine, the hole in the plate being newly of the size of the intended 
bolt; a cutter is fixed in the plate with its cutting edge projecting radially 
into the hole. When the bar or rod revolves, and is pressed into the 
hole, the cutter therein turns or shapes it as desired. a swivelling cutter 
— to cut off from the rod or bar the bolt or stud, &c., as 

ormed. 





98. C. Crossman and J. H. Fercuson, Dublin, “ Attaching shoes to the feet 
of horses.” — Dated 14th January, 1871. 
The said shoes are to be attached to the feet of horses by means of 
leather or other straps, metal rings, and buckles, such straps, rings, and 
buckles to be attached to the shoes by brass, metal, or other rings and 
plates fastened by brass or metal screws or rivets to such shoes. 


100. W. 8S. Wermore,'New] York, U.S., “ Protecting troops under fira”—Dated 
14th January, 1871. 

These improvements relate, First, to an invention entitled “An im- 
proved mode of pro’ troops under fire,” {for which letters patent 
were granted, dated 31st]October, 1870, and numbered 2860. The object 
of the former invention is to make the entrenching spade subserve not 
only the ordinary purpose for which it is required, but when not actually 
in use for digging to afford protection \to the person of the soldier whilst 
under fire. The most important part to be thus protected is the chest, 
and the blade of the spade is intended to be used as a breastplate, the 
handle being detached from it; but when used for digging or entrenching 
the handle is fastened to the blade by means of a bayonet catch or screw. 
The present invention is intended ppl t and extend the former 
one, and consists, first, in various improvements connected with the 
handles and blades of entren spades, so that the spades can be used 
for digging, for breastplates, and for other purposes, 


101. W. Avery, Redditch, Worcester, ‘‘ Cases or receptacles for needles, pins, 
."— Dated 14th January, 1871. 

This invention relates to various improved methods of forming cases 

or receptacles for holding or containing the articles above enumerated, 

the object of the improvements being to provide ready and effectual 





106. J. A. Ruopes, Howard-street, Shegield, *‘ Ornamentation of metals.” 
Dated 14th January, 1871. 

The ornamentation of metal surfaces, such as tea surfaces, cups, and 
other vessels and articles, by attaching one or more metals different from 
the surface metal to which it is applied, and this is accomplished by 
“*sawpiercing ” the desired pieces of metal, and then attaching any num- 
ber of them by hard or soft solder to the surface to be ornamented. The 
interstices of the “‘ sawpierced” parts standing in relief may be filled 
with enamel of various colours, 

108. M. E. Bayuis, Redditch, Worcester, ‘‘ Needle-cases or wrappers.” —Dated 
14th January, 1871. 

According to this invention the case ur wrapper consists of a flat tube, 
from one side of which portions are cut away at its middle and at its 
ends. The length of the tube is double that of the needles to be en- 
closed in it. When the tube is folded at its middle it constitutes a 
double wrapper, in each of the sides or flaps of which the required num- 
ber of needles may be introduced, the cut away parts exhlbiting both the 
heads and points of the needles. 

112. R. Yeates, Portobello-road, Notting-hill, “‘ Opening provision tins or 
metallic cases.” —Dated 16th January, 1871. 

This invention consists in forming lever knives or blades, for opening 
tins or cases of preserved 
directing the action of the cutting blade and preventing the slipping cf 
the same whilst in operation. 

206. E. H. Smita, New York, U.S., “ Printing presses."—Dated 26th 
January, 1871 

The impression mechanism consists of a stationary type bed and a 
platen combined with “‘ toggle levers.” He arranges the levers in front 
of the platen. The inking rollers are attached to levers pendant from 
vibrating arms fixed upon a rock shaft under an ink distributing plate. 
Rods are carried from the rock shaft and impression mechanism to a foot 
pedal, In some cases he may employ additional gearing. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

ON ‘CHANGE IN BIRMINGHAM: The finished iron trade: The kinds in 
demand: Prices—Pic tron: Large arrivals: The increasing con- 
sumption of pigs in this district: Preparations for a greater out- 





put—CoaL: Firm prices—StNGULAR PROCEEDINGS AT ANOTHER | 


IRONWORKS—REVIEW OF THE ENGINEERING, IRONFOUNDING, 

AND HARDWARE INDUSTRIES: The foreign and home markets and 

what they demand—MAcHINE FOUNDERS—PIPE FOUNDERS— 

BRIDGE AND GIRDER MAKERS—TUBE MAKERS — RAILWAY FITTING 

FIRMS— REMARKABLE ACTIVITY IN THE TIN-PLATE INDUSTRY: 

Remarks—NEW ARTICLES IN JAPAN—NORTH STAFFORDSHIRE 

MINERAL AND METAL TRADES. 

OWING to the meeting of the Mechanical Engineers at Middles- 
brough, the attendance of ironmasters upon ‘Change in Birming- 
ham to-day (Thursday) was less conspicuous than usual, but the 
tone of the meeting was altogether encouraging. 

The prices of finished iron keep in favour of producers, with a 
good demand for the miscellaneous descriptions, and for the choice 
goods, whether of the heavy class mostly desired at home, or for 
the lighter that forms the staple sent at about this season to the 
leading export markets. There is much irregularity is the work- 
ing of the puddlers, owing to the sudden changes from a compara- 
) ad cool to a sultry atmosphere, as well in the night as in the 

ay. 

A larger quantity of pig iron is coming into this district by rail- 
way now than has been arriving for some weeks past. The con- 
siderable trade that is being now done here in finished iron has 
occasioned a great demand for the means of supplying the forges 
with the requisite material. The high prices to which Cleveland 
iron on the one hand, and good hematites on the other, have risen, 
have, however, checked the trade in foreign pigs and given an 
impetus to that in the pigs of this district, which are now 
realising better prices than for some time heretofore. Hence there 
are preparations hereabouts for the increasing of the make of this 
district, which foretell a considerable increase in the total output 
at no distant date. Norare the preparations confined to the West 
Midlands. Lancashire and the northern counties, with the Forest 
of Dean and Somersetshire, are all advising their customers here 
that they shall soon be able to supply much larger quantities than 
they are now sending. 

Coal is in good sale, at firm quotations, both for manufacturing 
and for domestic purposes. 

As to the late disturbances at the Brettle-lane Ironworks, in 
which Mr. Onions on the one side, and Mr. Wood on the other, 


‘ood, with a protecting guard and guide for | 
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months past. At no time, however, was there more readiness to 
receive a novelty that can bear practical scrutiny and that will 
manifestly diminish labour. 

Machine founders keep busy, mainly upon iron and other metal 
making and manipulating apparatus, The roll casters are active, 
as well for Sheffield as for Cleveland and West Coast iron and steel 
making localities, as for use in this district and for export, chiefly 
to Russia. The pipe founders keep in more than moderate occu- 
pation; the larger sizes are in the ascendant, principally for water- 
works, The demand is mostly on home account. The bridge and 
girder yards are some of them just now receiving new specifications 
that will afford them work in a few departments for some time to 
come. Therequirementsare equally distributed between home and 
export. The tube firms are all very busy. Steam and water and 
gas requisites are all alike inquired for. The chief firms desire to 
believe that the much-vexed question of prices is settled; and in- 

| deed with hardly one exception the arrangement come to at the 
last meeting of the trade is being acted upon. Still what effect 
that exception may have upon future quotations does not yet 
appear. Railway permanent way fastenings, though somewhat 
better, yet are not so much in request as could be reasonably de- 
sired; but all fittings and metal work generally required for railway 
carriages and wagons are selling freely, and, in respect of brass 
goods, at advancing prices. 

No one industry in the district is more active at present moment 
than the tin-plate trade. Between its condition now and say 
four years ago there is a wonderful difference. But this cannot 
be more fully shown than in the statement that, whilst at the 
earlier period an advertisement issued for a workman in that 
line brought more than forty applicants, a similar invitation 
issued through the similar channel, a few days ago, brought only 
two applicants, each of whom were in work, and applied only out 
of curiosity. In truth, many more operative tin-plate workers 
could find employment at this moment than are now at work if 
the men were only forthcoming. This exceptional state of thin 
has arisen mainly out of the immense demand for tin-plate goods 
by the French Government during the recent war. 

The replenishing of stock and shelves, simultaneously with a 
good demand on export account, is a sufficient explanation of 
what is now occurring. Nor is it thought that the present great 
activity will be transitory, so considerable is the present consump- 
tion of most classes of tin wares at home and abroad. 

Japanners of Wolverhampton are displaying considerable spirit 
in widening the area of the application of their industry, so as to 
bring within it articles hitherto inapplicable to the manufacture. 
A few weeks ago attention was drawn to the stove decorators of 
Messrs. Fearncombe and Co., which is altogether a new article, 
and admits of considerable artistic variation in its treatment, 
Now, another firm in the same town have applied japanning to a 
fresh use. We speak of vases, large and small, and pans adapted 
for ferns and the like. Samples were shown at the recent Horti- 
cultural Exhibition at Wolverhampton, which took place simul- 
taneously with the meeting of the Royal Agricultural a by 





Mr. George Perry, one of the senior members of the 

North Staffordshire trade has not greatly improved since the 
quarterly meeting. The anticipated improvement in the demand 
for finished iron has not been realised, but such orders as are 
coming in suffice, with contracts previously entered, to keep the 
works going pretty nearly full time. The make of pig iron for the 
quarter has been disposed of, but it has been impossible to effect 
any improvement in the rates, which remain as last quarter. 
Ironstone is in d i for other districts, and the result has been 
an improvement in the rates to the extent of 3d. per ton. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—THE MECHANICAL ENGINEERS AT 
MIDDLESBROUGH—THE NINE HOURS’ MOVEMENT—THE WAGES 
QUESTION IN THE NorRTH OF ENGLAND IB8ON TRADE—CHE 
COAL AND COKE TRADES—PRICES. 

On Tuesday there was a small attendance on ’Change at Middles- 

brough owing to the meeting of the Mechanical Engineers being 

held during the time the market is usually held. As might have 
been expected, little business was transacted. There were no 
alterations in the prices. In various parts of the Royal Exchange 
there were models and diagrams of machinery, and those gentle- 





were the litigants, and there was a forcible confiscation of pro- 
perty, the Vice-Chancellor has granted an interim injunction 
restraining all parties from dealing in any way with any of the 
property removed from the works. Mr. Onions, it should be un- 
derstood, has not failed, nor are there any men in possegsion. 
The Brettle-lane Ironworks are understood to be in his hands for 
the next six years. 

The month is closing and the new quarter is opening satisfac- 
torily in respect of most of the engineering, ironfounding, and 
hardware industries of this part of the kingdom. We have done 
with wars, and the rumours of wars when they are set afloat are 
regarded as the cry of wolf. We have really settled down to the 
anticipation of a steady and now and then a splendid trade for 
some years tocome. The fighting between France and Germany 
has had the effect of getting many wares made hereabouts into 
markets hitherto monopolised by one or the other, and sometimes 
by both of those nations ; and it will not in all cases be easy to 
drive them out again. The amicable settlement of the difference 


between England and the United States, combined with the asto- | 


nishingly rapid progress which that great republic is making, tends 
to greatly increase confidence in respect of the future transatlantic 
requirements, notwithstanding the very considerable development 
of the domestic manufactures of that country in steeland iron and 
tin-plate wares. In most hardware goods which the States and 
Canada have been accustomed to take from us we are doing more 
now than fora long time past. 

South America is more than fair, and those portions of it which 
have just been afflicted with the yellow fever will soon have re- 
covered their purchasing — Ironmasters and ironfounders 
are hoping to benefit by the expenditure of the two millions of 
money which has been determined upon there in the carrying out 
of sanitary arrangements that are looked to for the mitigating, if 
notthe preventing, of similar disastrous visitations in the future. 
The business with South Americain the many prodactsof this district 
is much greater than persons unacquainted with our export trade 
are aware of, Edge tools, tin wares, metal bedsteads, both of 
brass and iron, massive bolts, locks, enormous spurs, and the like, 
go out in great quantities; and the conditions of payment are 
usually unexceptionable. A bad debt with South America is a 
rare instance here. 

Pa Cape of Good Hope is sending us more indents than, until 
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methods for opening or closing the cases or receptacles to extract or ex- 

hibit, and to fasten up the articles contained therein. 

103. W. J. Menzies, Saint Helens, Lancaster, “ Transmitting communica- 
tlons.”—A communication.—Dated 14th January, 1871. 


This invention relates to a ly folded and gummed slip of paper 
for receiving a name and ad on one part and « written or printed 
communication on another portion, such communication es 
from view during transit. ie piece of paper consists of an oblong strip 


folded transversely across the dle, so that the two halves may be 
brought close ther. The address is to be written on the outer face of 


the left hand when folded, and the message or communication is 
written or ited on the inner face of the right hand half, or vice versa. 
The two halves are then secured together round their three sides by 


adhesive cement, with which one or other of the two halves has been 
furnished for that purpose, a notch or recess being formed on one edge to 
facilitate the insertion of OO mea for the purpose of opening the + 
missive. One or more additional fly leaves may be secured by gum or 
otherwise to the body of the slip of paper. It is proposed to have the 
slips impressed with the Government postal stamp, and to make them 
of the same size as the now em , Which they 





post cards 
would resemble when gummed er secured, with this 
that they insure the privacy of the eemmunication. 


d fever broke out, we had been receiving for many 
years. In the expressed requirements which originated with the 

tion of speculative miners there is no falling off, but rather 
an increase. As may be imagined, the bulk of the articles are of 
the rougher class, but a fair sprinkling of better and more miscel- 
laneous qualities is now in request. 

_Australia and New Zealand are both mendi The former is 
displaying a steadiness which some time ago did not appear, and 
that promises ency. Too much reliance should not, how- 
ever, be p) in such appearances, The colony is still compara- 


men who were on ’Change interested themselves by examining 
them. Ashton and Storey showed one of their steam power 
meters ; Mr. Thomas Morgan exhibited a model of his puddling 
machine ; the Cleveland Bolt and NutCompany, Middlesbrough, 
showed a number of bolts, nuts, screws, and diagrams of their 
machinery ; Messrs, Fox, Head, and Uo., Middlesbrough, exhibited 
specimens of their patent non-conducting cement and a 
case of minerals and waste products connected with the Cleve- 
land iron manufacture; Henry J. Boyd and Co, Low 
Walker, showed a case of bolts and screws; Mr. Thos. Whit- 
well again exhibited a model of his patent hot blast stove; Mr. 
Bryce Craig exhibited his contrivance for signalling between 
passengers, guard, and driver in a train; he also showed a clever 
| kind of ballot-box ; Mr, John McNay exhibited a great variety of 
india-rubber goods ; Messrs. Head, Wrightson, and Co., Suuth 
Stockton, showed a model of Moore and Head's patent hand hoist, 
| and also a patent bell and hopper with hydraulic brake. A model 
of Janicki’s patent floating dock attracted a great deal of attention. 
During the week great interest has been manifested in the annual 
meeting of the Institution of Mechanical Engineers at Middles- 
brough. The discussions at the morning meeting were animated, 
| I heard several complaints about a matter which I must say i 
| think certainly requires alteration. The secretary of the institu- 
tion reads all the papers, and people on Teesside, and, indeed, 
most of the gentlemen present at the meetings, did not appreciate 
the reading of the papers by the secretary which had been con- 
tributed by scientific and clever men like Mr. Isaac Lowthian ell 
and Mr, John Jones, when those gentlemen would have preferred 
reading their own productions. On the whole, the visit ot the 
engineers to this rapidly developing district was a success, 
ast week the attempt to bring the masters and men together 
to discuss the nine hours’ movement in Newcastle-on-Tyne was a 
failure. On Saturday the engineers on strike held another mass 
meeting on the Town Moor. There were from 5000 to 6000 wen 
present, Several speeches, which clearly indicated the determina- 
tion of the men to continue on strike until the nine hours’ move- 
ment shall have been adopted, were made. On Tuesday the 
week's receipts enabled the committee to apportion 4s, tu cach 
man, and the additional sum of 1s. to each child. The number 
of men who have participated in the relief fund is 2770. Now 
that'a speedy settlement seems improbable delegates are pr ing 
to different parts of the country to explain the position of affairs 
in Newcastle, and to solicit subscriptions in aid of those who are 
struggling for the nine hours’ movement. Orders, of course, 
which, under ordinary circumstances, would have been given to 
Newcastle firms, are being sent to other towns. The number of 
men on strike is being steadily reduced by batches leaving every 
week to start work in towns where there is a demand for ur, 
On Monday a deputation from the Board of Arbitration and 
Conciliation for the Iron Trade of the North of England waited 
upon Mr, Thomas Hughes, M.P., in London, respecting the wages 








tion of the ironworkers. After a good deal of conversation 





tively new, and as the telegraph from home has not yet hed it 
the transactions are still subject to purchases that — of a | 
ous character, with the consequent risk of a glutted | 
market. 

As to the home market there is not much room for complaint. | 
There is still, however, an absence of much vigour in the artistic | 
branches. Whether in relation to metropolitan, or an 

om, 
| ee se eg ney fh ble class. it will 
remembered, has been a feature of the hardware trade for some | 


4 
the deputation withdrew. The deputation again met Mr. Hughes 
on Tuesday, and that gentleman Necided to send a London ac- 
countant down to the north for the pu of verifying the 
accounts submitted by the masters, capietalty * in connection with 
ted contracts. It is expected that Mr. Hughes will be 

able to give his award next month. 

In South Durham Se oe ae ate Meow & a 

satisfactemy state. prices are good, 

A didicult te get even at high quetations, . 
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The prices of iron are as follows :—Pig iron, No. 1, 51s. 6d.; 
No, 2, 50s, 6d.; No. 3, 48s.; No. 4, 47s. The prices of manufac- 
tured iron are as follows:—Common bars, £6 17s. 6d. to £7 ; cable 
iron, £7 10s. to £8 ; ship plates, £8 17s. 6d. to £9; boiler plates, 
£9 5s. to £9 10s.; rails, £6 15s, to £7; colliery rails, £6 17s. 6d. to 
£7 10s.; puddled bars, £4 17s. 6d. to £5. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE ScoOTCH PIG IRON TRADE—CONTINUED LARGE SHIPMENTS OF 
PIG IRON—ENCOURAGING PROSPECTS OF THE TRADE—THE 
MALLEABLE IRON AND COAL TRADES—IMPROVEMENTS IN IRON 
MANUFACTURE—ENGINEERING AND MACHINE-MAKING—SCARCITY 
OF GOOD WORKMEN—PROPOSED WIDENING OF THE BROOMIELAW 
BRIDGE aT GLascow—THE Tay BripGE. 

PrIcES in the Scotch pig iron market are still tending upward, 

consequent on the unprecedentedly heavy shipments, coupled with 

the tinued ed 1 for home consumption. There 
been an advance of about 1s. 6d. per ton since the close of the 
market before the fair holidays, en busi was I d the 
market opened strong, and now there is a good business doing at 
59s. 10d. to 60s, 14d. cash, and 603, 4d. one month. No. 1g.m.b., 
60s. 6d.; No. 3, 59s. 6d. 

The exports of pig iron from Glasgow alone during the past 
week were:—Foreign, 3357 tons; coastwise, 695 tons. § 

The Scotch iron trade, whether viewed in its present condition 
or its future prospects, has scarcely ever appeared more en- 
couraging. The shipments, both to the Continent and to America, 
although expected to be good at this period, have quite exceeded 
the most sanguine expectations, and it is satisfactory to think 
that the advance ia the price of pig iron is due to a fair and legiti- 
mate trade demand, Some makers are absolutely refusing to sell 
at all just now, and if the shipments keep up, as there is every 
reason to suppose they will, iron must come out of store to supply 
the founders. 

‘ The total weekly make of pig iron is, at present, only 23,000 

ons. 

The shipments of pig iron this year from all Scotch ports up 
to the end of last week amounted to 434,265 tons, while for the 
same period last year they were only 353,812 tons, which shows 
an increase for this year of 80,453 tons. As stocks of ironin store 
are being very much reduced, and as there are actually fewer 
furnaces in blast at present than there were at this time last year, 
the advance in price is quite intelligible, and it will, in all likeli- 
hood, lead to the lighting up of some additional furnaces ere long. 

Owing to the fair holidays in Glasgow having just terminated, 
and works only beginning to get into their normal condition, there 
is not much to report, with regard either to the malleable iron 
trade or the foundries. In the manufactured iron trade, how- 
ever, there is a large amount of business, and further heavy 
foreign contracts are daily expected. 

Mr. R. Brown, of the Shotts Iron Company, has invented a 
process of constructing blast furnaces with an upper chamber, to 
utilise the gases escaping from the lower chamber, to heat ores in 
such upper chamber; also in constructing the upper chamber with 
orifices for obtaining the direct action of the gases in the chamber; 
also in constructing passages or boxes in the furnace for introducing 
fuel into the lower chambers in combination with the arrange- 
ments for heating the ores before admixture with the fuel. 

Another process in the way of cast iron improvement has just 
been invented by Mr. W. Henderson, Glasgow. The principle of 
this process is to increase the carbon in east iron by introducing a 
receiver between the blast furnace into which the metal is run 
direct from the main furnace. This receiver is capable of being 
heated high enough to maintain the fluidity of the metal as long 
as may be required, and is provided with a carbon bottom, the 
metal being covered with a layer of coke. This process may be of 
value as applied to iron comparatively destitute of carbon and 
hard to melt in the cupola ; but it is difficult as yet to see what 
benefit the ordinary brands of iron might derive from the process. 

Machine and tool-makers, more particularly those engaged in 
the manufacture of engineers’ and shipbuilders’ tools, are mode- 
rately busy ; and some well-known machinists in Glasgow have 
their hands full of orders for some heavy shearing and rail- 
straightening machines for ironworks in the North of England as 
well as for Scotland. 

Engineers complain very much of the difficulty of getting good 
workmen in Glasgow; and it has been alleged as a reason for tbis 
scarcity that the large number of new steamers continually being 
sent from the Clyde are carrying away the most skilful and best 
men, There is some ground for this opinion, for it is evident that 
if we turn out from 200 to 300 sea-going steamers annually, and 
as each of these usually takes one or two engineers away from the 
Clyde shops, the process of reducing the number of skilled 
artisans must be going on to a very palpable extent. It should be 
the duty of masters to provide a remedy—the only remedy being 
to train a greater number in the trade. The scientific instruction 
now being so plentifully provided for young engineers will doubt- 
less prove an inducement to many to go into the 








present, and it can scarcely be said that the progress which con- 
tinues to be made is more peculiar to one than to another. Of 
course the manufacture of railway iron, which is the great industry 
of the district, must still be regarded as the leading branch of the 
trade, for in it operations are carried’ to a ter extent than in 
any other, but the tide of improvement which has flowed since the 

inning of the year has cov: all departments alike. 

he hot weather which seemed last week to have set in did not 
continue, and this week again the prevalence of strong winds and 
frequent rainfalls has enabled the ers to accomplish an average 
amount of work. Still there are sultry intervals which produce 
their effect at the works, so that contracts can scarcely be executed 
with that promptitude that was noticeable up to a week or two 
ago. There is nothing to show that makers are short of en 
ments in any part of the district, a perhaps some of the 
second-class establishments might wish for a greater display of 
business, but generally s| ing makers have just as much as they 
can do to effect their deliveries at the stipulated time. 

American purchasers are still active in our market, and large 
orders for rails, both steel and iron, with some accessories, are 
placed from time to time, while British America and Australia are 
also regular and important customers. There is every indication, 
in fact, that through this, the third quarter of the year, a steady 
trade will be done in most directions with the exception of Russia. 
It must still be regretted that so much disappointment continues 
to be experienced in regard to Muscovite transactions, for had that 
country been so extensive a customer in this district as formerly 
there would have been by this time nothing lacking to make the 
iron trade as prosperous as it has been at any former period. 
The leading southern continental markets are making substantial 
purchases of steel and iron rails and other railway materials, and 
the prospects of the future seem to point to further improvement. 
Merchant bars and plates are in pretty good request for foreign 
purposes. The clearances of iron to foreign countries have not 
been so large, however, during the last fortnight as formerly, 
owing to the market having been so thoroughly cleared of all stocks 
by the heavy shipments of last month. 

There is not much that is fresh to be reported in connection 
with the home trade. There is a good average business doing for 
all descriptions. Steel rails are, more particularly, in greater 
request, and makers are scarcely able to meet the demand; hence 
further extensions in the powers of producing steel will be made 
at some of the principal establishments. Pigs continue to com- 
mand a ready sale, and prices are decidedly in favour of sellers, 
and there are no stocks accumulating. Quotations for rails are 
without change, viz., £6 10s, to £7 per ton, f.o.b. at the local 


rts, 

Tin-plate makers are quite unable to meet the demand for tin- 
plates, and purchasers are beginning to complain of the delay in 
delivery. There is every prospect of this increased inquiry con- 
tinuing for some time to come. 

It iscurrently reported in the Swansea district that the old White 
Rock Copper Works will be restored shortly by the Messrs. 
Vivian. These works have lain idle for some years, and the object 
in resuscitating them is to utilise them in the smelting of silver- 
lead ore, which is brought into that district from the Western 
States of North America. The management will be entrusted to 
Mr. B. G. Herrman, who bas superintended a like department 
under the firm at the Havod Works in the same district. 

The ironmasters in various parts of the district who have steam- 
coal collieries continue to do an extensive trade with foreign con- 
sumers of the Welsh steam coal, and they have employed a large 
number of the men who turned out from the pits of the ordin: 
steam coal proprietors. Otherwise, the trade is quite dep s 
owing to the continual diversion of contracts into other channels. 

The proprietors of the Morfa Colliery, where the disastrous ex- 
plos‘on occurred some months ago, are about to restart operations 
in the pit. In this colliery, which is the property of the Messrs. 
Vivian, no work has been done since the occurrence of the fatal 
catastrophe alluded to, but the intelligence of a resumption of 
operations will be received in the immediate locality of the pit 
with considerable satisfaction. 

Owing to the continued resistance of the steam coal colliers on 
strike inthe Aberdare and Rhondda Valley, the masters have now it 
is understood fully determined upon introducing fresh hands into 
the district, and they intend starting their pits with the new 
comers on the 1st of the next month. At a recent meeting held 
by the masters at Cardiff the matter was earnestly and fully dis- 
cussed, and it was stated that as the men had not accepted the 
renewed offer of arbitration, an engagement was made on behalf 
of the Colliery Proprietors’ Association with a contractor in another 
mining district to supply 1000 men, and similar negotiations are to 
go on in other directions. These men are to work at a fixed rate of 
wages until they acquire some experience in coal-cutting, when they 
will be paid in accordance with the custom in thedistrict. Deputations 
were appointed to ascertain what labour could be obtained from 
Devonshire, Cornwall, Staffordshire, and Derbyshire, and it is in- 
tended to start at least four pits in the Rhondda Valley and three 
in the Aberdare Valley. That this course is seriously intended 
by the masters who have their pits idle there can be no doubt, 
b in various localities the turn-outs, who have been under 





and it will be of immense advantage to masters in the work of 
training. 

It was remarked at a meeting of the Glasgow Bridge Institution, 
the other day, that notwithstanding the Union Railway being 
now in operation, there is little or no perceptible diminution of 
the traffic on the Broomielaw Bridge, and it was suggested that 
the bridge should be widened. This suggestion is well timed. No 
doubt the Union Railway is as yet only partially devoloped, and 
its influence in relieving street traffic cannot be brought to bear all 
at once; but it is undeniable that there is no apparent relief 
afforded; on the contrary, perhaps the bridge was never more 
crowded with vehicles than it is at the present time, albeit the 
new Albert Bridge is open. It may be affirmed that in the 
natural progress of the city the stream of traffic over this im- 
portant thoroughfare will swell, and it will very quickly become 
an absolute necessity to expand the dimensions of the way. 
Meanwhile the Bridge Trust have deferred the consideration of 
the question ; but they will be compelled to take it up soon, and 
it seems fitting that this should be done in connection with the 
tramways which are shortly to be laid down. 

The first stone of the Tay Bridge was laid on Saturday without 
any ceremony. A number of the caissons for the piers have been 
cast, and some idea of the magnitude of the work may be formed 
when it is stated that there will be not less than 35,000 tons of 
iron in the bridge, and about the same weight of bricks, irrespec- 
tive of the stone. 





WALES AND THE ADJOINING COUNTIES, 
( our own Correspondent.) 

THE IRON TRADE: State of things fairly satisfactory: Makers’ book- 
ing orders regularly; The demand proportionate in all branches: 
The weather and operations at the works: Ameriean purchasers 
still active: British America and Australia important customers: 
Every indication for steady trade for the quarter: Disappointment 
in regard to Russia: Southern inental requirements—THE 
HOME TRADE: Quotations - TIN-PLATE TRADE—THE WHITE Rock 
CopPpER WORKS—THE STEAM COAL TRADE—RE-STARTING OF THE 
MorrFa CoLLieRY—THE COLLIERS’ STRIKE: Determination of the 
masters to introduce foreign labour into the district—NANTYGLO 
AND BEAUFORT WoRKS. 

A FAIRLY satisfactory state of things continues to be noticed in 

the Welsh iron trade. There is not a very great show of activi! 

in the market, but makers are booking orders regularly, whic 

enables them to keep all departments in steady employ without 
distressing any one branch. Hence work is carried on 
on a large scale, while there is little or no of hurry or 
confusion, Rarely has the demand for manufactured iron been so 
proportionate in all the branches carried on in this district as at 











notice for the last four or five weeks, have been ordered to quit 
their dwellings in connection with the collieries as soon as pos- 
sible, in order to make way for the new comers, The men 
on strike, however, notwithstanding these preparations, still 
adhere to their resolution to resume work only at an ad- 
vance of 5 per cent., and look forward to success. They freely 
express their firm belief that the masters will not be able to 
procure men to work their pits, and continue to entertain the hope 
that they will grant the 5 per cent. advance. Much anxiety is felt 
throughout the district as to what the final issue will be, but the 
general opinion is that the men are acting unwisely in continuing 
the struggle, as there is no prospect whatever of their succeeding 
in their Meluded course. A large number of them are, however, 
still leaving their homes and obtaining employment in other 
localities. 

The negotiations for the sale of the Nantyglo and Beaufort 
Works are completed, and the prospectus of the company started 
to acquire the property, together with the Blaina Works, which 
adjoin, has just been issued. A mortgage of £200,000, at 5 per 
cent., will remain upon the property. £500,000 is proposed to be 
raised in 8 per cent. preference shares, and the ordinary shares, 
amounting to £250,000, have been accepted by the vendors. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondert.) 

ENTERPRISE IN THE ISLE OF MAN—THE TEESSIDE DISTRICT— 
TRADE AT THE HARTLEPOOLS — COMMERCIAL PROGRESS OF 
Grimsby — INDUSTRIAL ENTERPRISE IN AND NEAR BARROW— 
IsLE OF MAN TELEGRAPH COMPANY—NORTH-EASTERN RAILWAY: 
Continued progress of the trafic—THE BucKINGHAM (8.s.)— 
Ratts FOR InDIA—MANCHESTER, SHEFFIELD, AND LINCOLN- 
SHIRE Rattway: Doubling of the Barnsley Branch—RatLwaYy 
COMMUNICATION BETWEEN GATESHEAD AND SouTH SHIELDS— 
Mersey Docks AND HARBOUR BoARD--STATE OF TRADE IN 
SoutH YORKSHIRE—NEW BESSEMER STEEL WORKS— NEW 
BRIDGE OVER THE TRENT—STATE OF TRADE: Sheffield: West 








Yorkshire National Boiler Insurance y, &e. 
A company is being formed in of Man, for the 
purpose of establishing a new line of steamers between 


that port and Liverpool, Barrow-in-F 
A considerable portion of the capital required has been subscribed. 
The railmakers are busy in the Teesside district, and a fair 
number of fresh orders are to hand. Marine engine 
builders have so many orders on books that they appear to 
hae 2 eee Se The eers are generally 
busy, the foundries are well off for the demand for 
gas and water pipes and general castings being especially good, 








Shipments of iron rails have been proceeding noo at the 


Hartlepools. Another large steamer, of 1500 tons burthen, has 
been launched, and several other steamers are building. The 
1500 tons steamer has been named the Chester, and she has been 
built for Messrs. G. Pyman and Co., of West Hartlepool. Her 
length over all is 237ft. 6in., and she is 31ft. beam and 17ft. depth 
of hold. She is intended for the Mediterranean trade, and will 
be fitted with compound engines of 110-horse power by Messrs. 
T. Richardson and Sons, of ope. 

In 1861 the merchandise traffic of Grimsby, in and out, amounted 
to 115,552 tons. Inthe year ending June 30, 1871, the corre- 
— total was 240,839 tons. Similarly the coal traffic increased 
from 108,017 tons to 292,005 tons. Itis proposed to add another 
lockpit to the fish dock, to increase the accommodation for ship- 
ping and storing coal, and to add to the warehouse-room and quay 


space, 
gw Ow operations appear to be continually acquiring more 
and more importance at Barrow and the surrounding neighbour- 
New wagon works at Salthouse are in a forward state, as 
are also wire drawing mills at Hindpool. The construction of new 
ironworks near the reservoir at Longreins bas been commenced, 

The sum to be paid by the Post-office authorities to the Isle of 
Man Telegraph Company for the acquisition of its undertaking has 
= —_ fixed by arbitration at £15,200. A much larger sum was 
claimed. 

The traffic of the North-Eastern Railway still continues to make 
enormous strides. This week the increase as compared with 1870 
is no less than £8058. 

The Buckingham screw steamer built by Messrs. Backhouse and 
Dixon, of Middlesbrough-on-Tees, has made an official trial trip. 
She is 232ft. long, and is 30ft. broad, and 19ft. Gin. deep ; and she 
is fitted with oo surface condensing engines of 120-horse 
power nominal by Messrs. T. Richardson and Sons, of Hartlepool. 
The total dead weight capacity of the Buckingham, which has been 
built for Messrs, Peter Dale and Uv., of North Shields, is about 
1600 tons. 

The Sheffield works engaged in the production of war matériel 
are well employed ; heavy orders for rails, &c., have also been re- 
ceived both on home and foreign account. There is also a lai 
demand for steel; some houses have large orders on hand from the 
United States. 

Steam coal has been in good request in South Yorkshire for Hull 
and Grimsby, andalsofor London. Some of the Silkstone collieries 
can scarcely execute all the orders which they have on hand. 

The directors of the National Boiler Insurance Company re- 
commend a dividend at the rate of 12} per cent. per annum upon 
the share capital of the company. 

Messrs. Hopper, Radcliffe, and Co., of the Britannia Ironworks, 
Fence Houses, have been entrusted by the Secretary of State for 
India in Council with an order for upwards of 11,000 tons of rails 
ad new Indian State lines, to be constructed upon a gauge of 3ft. 

ne. 

The doybling of the tunnel on the Barnsley branch of the Man- 
chester, Sheffield, and Lincolnshire Railway, with the widening of 
the viaduct, is expected to be completed by the end of August. 
From and after that date the Barnsley branch, as part of the new 
through route to Yorkshire, will be double throughout. 

The new line of railway from Gateshead to South Shields b; 
way of Pelaw Main, Hebburn, Jarrow, and the Tyne Dock wi! 
be opened in the course of September. The crossing the Don at 
Jarrow has been a matter of some difficulty. 

The Mersey Docks and Harbour Board has agreed to let the 
Pacific Steam Navigation Company 500 yards of land near the 
chain-testing works at Birkenhead at 1s. 6d. per yard per annum, 
on the same conditions as the land let to the Cunard Company. 

A fair demand for rails and plates continues to prevail in South 
Yorkshire. Some of the foundries are stated to ‘be scarcely so 
active, but trade generally is good. 

Messrs. Hampton, Radcliffe, and Co. have now in course of erec- 
tion at the Ickles, in the ey of Brinsworth, and about half 
a mile from Rotherham on the Sheffield turnpike road, some ex- 
tensive premises which are intended to be devoted to the produc- 
tion of Bessemer steel. The premises, which are built of brick, 
will be 140ft. in length and 60ft. wide. The site contains about 
two and a-half acres of land; it is near the Holmes Colliery, and 
is bounded on the east by the Midland Railway, on the north- 
west by she Manchester, Sheffield, and Lincolnshire Railway, and 
on the south by the Don. The premises will be known as the 
Pheenix Direct Steel Works. The proprietors are now putting 
down two large converters, and propose to erect two more. Four 
large cupolas are being put down; and Messrs. Walker, Eaton, and 
Co., of Sheffield, will supply a pair of high-pressure vertical direct- 
acting blowing engines of 60-horse power. The works will be 
brought into operation in October. 

A fine new bridge over the Trent at Nottingham was opened on 
Tuesday. The plans were prepared by Mr. M. Tarbotton, town 
surveyor, and the cost of the work was £31,000. The bridge— 
which was commenced in September, 1868—has three chief e8, 
each of them 100ft. wide, one north-flood arch 10ft. span, and 
three south-flood arches, respectively 18ft., 12ft., and 15ft. wide. 
The larger arches are of cast iron. Messrs. Benton and Woodiwiss, 
of Derby, were the contractors for the ironwork. 

Some orders for rails for Indian railways have been received in 
West Yorkshire. The total quantity contracted for is stated to 
have been 20,000 tons, 
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ON THE CONSTRUCTION OF TRACTION 
ENGINES. 
‘ No. II. 

THE gearing used in traction engines may be classed 
under three heads: (1) spur gear; (2) chain gear; (3) chain 
and spur gear. In very light pleasure carriages gut bands 
have been employed, and in some of the American steam- 


propelled street cars—called “dummy locomotives”— 
leather belts have been used to communicate motion 
from the crank-shaft to the road wheels; but it is un- 
necessary to do more than mention expedients only appli- 
cable in very exceptional cases. We shall, therefore, con- 
fine ourselves to the consideration of those systems of con- 
struction which are habitually employed, or have been 
resorted to with some success. 

Before deciding on the arrangement that shall be adopted 
in communicating motion from the crank-shaft to the 
driving wheels two things must be taken into consideration 
—firstly, the relative positions of the two shafts, and, 
secondly, the first cost to be incurred. The relative 
angular velocities of the shafts have very little to do with 
the matter, because, within the limits of velocity of rota- 
tion which obtain in traction engines, either chains or 
gearing, or both, can be employed. As regards the first 

int, it may be laid down as an axiom that the use of 
“idle” wheels is to be deprecated; as regards the second, 
it is certain that a properly made chain costs more than 
the spur gear to which it is the equivalent. Messrs. J. 
Fowler and Co., of Leeds, use spur gearing in which an 
“idle” wheel forms an important part in their plough- 
ing engines, But it must be remembered that these are 
self-propelling engines not intended to haul loads. Their 
propulsion is altogether a secondary consideration. Their 
principal work is done in causing the rotation o 
the winding drums below the boiler; and the posi- 
tion of this drum is such that of necessity the driving 
wheels must be kept well back to clear the rope, 
while the crank-shaft must be kept well forward to 
suit the position of the vertical shaft at the front corner of 
the fire-box. A glance at the engraving published in Tne 
Enaineer for July 2ist, page 36, will make our meaning 
perfectiy clear. 

In designing a traction engine it will not do to leave 
everything open; some fixed point of departure must be 
settled upon, This point should be the tractive force 
which it is intended the engine shall develope. To go no 
further back, it has been proved at Wolverhampton 
that an engine with elastic tired wheels will possess suffi- 
cient adhesion to haul a gross load including the engine, 
of five times the load on the drivers, up one in 18 on a good 
road, Let us take it for granted, however, that the maxi- 
mum load to be moved is five times that on the drivers 
up one in 20. Let us also assume that our engine shall 
weigh ten tons, of which seven are carried by the drivers. 
The total load will then be thirty-five tons, and the net 
load twenty-five tons. Let us further take the resist- 
ance due to what is called road friction to be 40 Ib. 
per ton, then it is clear that the tractive force exerted at 
the surface of the road must be 1400 Ib. to overcome road 
resistance, and 39201b. to overcome the resistance due to 
the incline of 1 in 20, The total tractive force to be 
exerted must therefore be 5320]b. Once in possession of 
these figures we are in a position to settle the diameter of 
our cylinders, their stroke, and the ratio of gearing we 
shall adopt with any given boiler pressure. We are 
indebted to Lieut. Crompton for the following formula 
embracing the solution of the entire problem thus stated, 
and making an allowance of about 30 per cent. for engine 
friction, including of course that of the gearing :— 

Let A be the area of one cylinder in inches, let_p be the 
average pressure throughout the stroke, S the length of 
stroke in inches, R the ratio of gearing, C the circumfe- 
rence of a driving wheel in inches, T the tractive force in 


pounds. Then T= SAeSR 


Further on we shall show reasons for abandoning the 
existing system of very small cylinders and very high 
pressures. Let us assume that we shall have in our ten-ton 
engine two Sin. cylinders, with a stroke of 10in.; that the 
average pressure in the cylinders is 75 lb.; that the velo- 
city ratio [of the gearing is 12 to 1, and that the driving 
wheels have a circumference of 226in., corresponding 
within a minute fraction to a diameter of 6ft. A piston 
8in. in diameter has an ‘area of a little over 50 square 
inches. Substituting these figures in the formula, we have 

8 x 50 x 75 x 10 x 12 

3 X 226 

An &in. piston is a shade over 50in. in area, and, 
taking this into consideration, it will be found that the 
result given by the preceding calculation comes quite 
close enough for all practical purposes to the required con- 
ditions. A pressure of 100 lb. in the boiler, we may add, 
should give more than the average pressure required in the 
cylinder if the cut-off took place at half-stroke. It may be 
as well, before proceeding further, to state the velocity of 
the engine for a —_ of two and a-half miles an hour— 
quite enough, perhaps, for the load on an incline so steep 
as lin 20. A driving-wheel 6ft. high will revolve 280°3 
times in passing over a mile. As our driving-wheel is a 
shade under 6ft. high, we shall take the revolutions 
in round numbers. Therefore, in traversing 2°5 miles 
it will make 700 revolutions. This, divided by 60, 
gives us 11°66 as a quotient, and this multiplied by 
12, the ratio of gearing, gives us very nearly 140 revo- 
lutions per minute of the crank shaft. From this it will be 
seen that with a speed little in excess of that adopted 
very generally in portable engines, we can obtain with an 
engine such as we have described a fair speed on the road 
with a very heavy load. And it must be remembered that 
Lieutenant a soa formula is based, not on theory, but 
on the results of a great many experiments made with 
Thomson’s engines, and is therefore reliable, as any of our 
readers will find by checking it with the ordinary formula, 
which assumes the shape :— as space passed over by 


= 5310 1b. omitting fractions, 





driving wheels in one revolution is to space passed over 


by pistons in the same time, so will the tractive force be | over the shaft, inclined cylinders, as in goods locomo- 
to the force exerted on the pistons. | tives, being strictly admissible. Two wrought iron side 
The engine which we have sketched out in its | frames extending from the smoke-box to the fire-box will 





three important properties, viz., height of driving- 
wheel, ratio of gearing, and cylinder capacity, differs 
in two re ae respects from what we may 
call the fashionable engine of the day—that is to 
say Thomson’s, There we have small cylinders, an 
exceptionally high pressure of steam, anda velocity of 
crank-shaft rotation without any parallel in engines in- 
tended to do heavy and continuous work. In our engine, 
on the contrary, we have large cylinder capacity, a mode- 
rate, but yet not slow speed of piston—about 56 revolutions 
per minute per mile perhour. As regards the advantages 
conferred by using a large instead of a small cylinder we 
shall have er sna more, to say when we come to con- 
sider the question of boiler pressure. The advantages of 
a moderate speed of rotation in the crank-shaft should by 
this time be well understood by all engineers ; by none 
are they more fully appreciated than by those who have 
had most to do with high speed engines. _ This is a point, 
however, on which we must not stop to dwell. We hold 
thatit may safely belaid down that an engine with two cylin- 
ders, running at 140 revolutions or thereabouts when the 
load is moving at two and a-half miles an hour, will be 
competent to get out of any difficulties in which it 
is likely to be placed, and will prove itself thoroughly 
efficient and economical. 








| 
™ If our opinions express, as we think they do, the truth, | 
it follows that gearing in ratio of 12 to 1 will suffice—if it | 


be not the best possible ratio—for most traction engines. 
But our readers must not fall into the error of supposing 
that we assert it to be the best possible ratio for al/ traction 
engines. If the track to be traversed is very bad indeed, 
like some of the so-called roads in Scotland, which in 
winter resemble the bed of a torrent more than anything 


else, or if inclines of more than 1 in 18 are likely to be | 


met with, then it will be well to increase the ratio to as 
much as 14 or 15 to 1, but beyond this it is seldom neces- 
sary to go. On the other hand, if the track is exception- 
ally level and good, as, for example, in some districts in 
France, where inclines of 1 in 30 are not exceeded, a less 
ratio, say 7 or 8 to 1, may be adopted. The designer must 
suit his engine to the circumstances under which it is to be 
employed. Under the conditions which usually obtain, a 
ratio of 12 to 1 will, we think, be found most convenient. 
We have now to consider, whether, in using such gear, 
we shall do it at once, or do it at twice; in other words, 
shall we, or shall we not, dispense with a countershaft 
Now the saving to be effected by dispensing with the 








counter shaft is enormous. We at once get rid of some- | 


thing not much short of 5 ewt. of extra weight in heavy 
engines, and from 1 cwt. to 3 cwt. in light engines; we 
also get rid of another seat of breakage ; we save in the 
first cost of the machine, and in the consumption of oil and 
brasses, and, finally, we dispose of a shaft which is continu- 
ally obtruding itself in the way of the designer on paper, 
and of the driver on the foot-plate—at least as regards 
engines of the Fowler, and Aveling and Porter type. If 
two speeds, fast and slow, are adopted, however, 
the counter shaft is convenient. Shall we, or shall we 
not, have two‘speeds, say, fourteen slow and eight fast, 
or any other ratio? In our opinion, the balance of 
advantage is against two speeds, use it introduces a 
second set of wheels, unless they are adopted in a way 
to which we shall refer presently. If sufficiently large 
cylinders are used all the advantages of the slow speed can 
be had without its disadvantages. Suppose the engine 
makes fifty-six revolutions per mile per minute, then 
at five miles an hour we have 280 revolutions, and 
steam cut off at a quarter stroke; at two miles an 
hour we can use it nearly full stroke. The high 
velocity of the engine is not at all so objectionable 
when expanding as when working steam full stroke, but 
most of the small cylinder engines work nearly full stroke 
at 300 revolutions inslow gear. Let us take it for granted 
that our 10-ton engine, the proportions of which we have 
so far reasoned out, is to be of either of two t that is 
to say, either single-speeded, 12 to 1, or double-speeded 
12 to 1, and some quicker me an arrangement very suit- 
able for a road moderately level for the most part, but in- 
cluding two or three inclines of 18 or 20 tol. We cannot 
do better at this stage, having got so far, than indicate the 
general arrangement of engine we would be disposed to 
adopt, and give our reasons for adopting it afterwards. 
As regards the proportions of the cylinders, ing, and 
driving wheels, we ne already spoken. We have now to 
consider the position of the relative 

The boiler in our engine would be of the locomotive 
type. As to its proportions we shall speak by and by. 
The cylinders placed in the smoke-box somewhat, but not 
quite as(ina otive ; they are to be kept as high as 
possible. The driving-wheel axle is to be placed under 
about the middle of the boiler barrel. The engine 
will run fire-box first. A glance at the engraving of 
Burrell’s engine in our impression for July 21st will ex- 
plain our meaning. The 





be employed to carry the road axle and the crank-shaft. 
The crank shaft will be placed well up toward the fire-box. 
If the engine is single-speeded each road wheel will carry 
an ordinary geared ring, as in the Thomson engine, 5ft. 
diameter on the pitch line. The crank shaft will carry two 
pinions, one at each end, either or both of which can be 
thrown out of gear. These pinions must be 5in. in diameter 
on the pitch line, and will have eight teeth 2°45in. pitch 
and about 3°25in. wide. If made of steel and properly 
fitted these pinions will be strong enough to transmit the 
whole power of the engine. As the crank shaft, also of 
steel, should not be less than 3}in. diameter, the pinions 
must be made with a heavy flange or shroud, to aflord 
strength and take the fast feather in the crank shaft. We 
shall then have gearing speeded 12 to 1, and we can fix the 
driving shaft on which the wheels will revolve, and which 
may be bent down out of the way of the slide bars. 
If, however, we elect to have two speeds, then the cogged 
rings must drive the main road wheel axle, which 
will then revolve. The road wheels may have motion im- 
parted to them from the cogged rings, either by a pin, as 
in ordinary engines, or by a friction strap. The slow 
speed will be got as before. The fast speed will be got by 
making the cogged ring at one side with external instead 
of internal teeth, and proportionately reducing its diameter. 
The pinion may also be made a little larger. The 
annexed diagram will illustrate our meaning. The full 
circles show the slow speed at the near side of the engine; 
the dotted circles show the fast speed at the far side, the 
large ring shows the road wheel. The arrangement is 
simple and mechanical in all respects but one, viz., the 
small diameter of the pinion, but with proper workman- 
ship and material this evil is not nearly so great as it 
appears at first sight, and cannot possibly, we think, equal 
the objections which obtain against the use of a counter- 
shaft. Both the pinion and the ring are shrouded, 
which much augments their strength, and it must not be 
forgotten that a pinion rolling inside a circle works to far 
more advantage than one working outside’ Another ob- 
jection is that only one pinion can drive at a time, but 
the internal ring can be made a little larger in diameter 


| than 5ft., and the pitch proportionately augmented. 


So far we bave only spoken of spur gearing in its 


| simplest form, and we may add that we are by no means 
| certain that spur gear is the best that can be used; on the 


contrary, our predilections are all toward the use of chain 
gear, a subject which deserves an article to itself. Q. 


BRITISH ASSOCIATION FOR 
ADVANCEMENT OF SCIENCE, 

Now that the British Association for the Advancement 
of Science is such a large and powerful body, making its 
educational influence felt year by year throughout the 
whole nation, and encouraging with its aid and countenance 
those philosophers whose researshes prove to be of great 
practical value to the world, it is interesting to review 
the early history of a body which is now doing such good 
work. The British Association was founded in 1831 ; since 
then many of its first members have been removed by 
death, and, as the Association rose to its present standing 
from small beginnings, its early deeds have been, in a 
great measure, forgotten by the public. The following 
brief outline of the history of the Association may, there- 
fore, be interesting to the readers of these pages, and the 





THE THE 


| facts contained in it have been gathered from a book upon 


the subject written several years ago by Mrs. Fison, and 
published by Longmans ; also from information contained 
in the writings of Professor Phillips, of Oxford Univer- 
sity, Mr. George Griffith, M.A., of Harrow, and Sir Chas. 
Wheatstone. 

The British Association owes its existence to a discussion, 
which arose between the years 1526 and 1831 on the low 
state of science in England, and the national discourage- 
ment given to scientific men. Such views as these were 
expressed by Sir Humphrey Davy, Sir John Ierschel, Sir 
David Brewster, Mr. Babbage, and many others. Sir 
David Brewster, in an article on the subject in the 
Quarterly Review, quoted the saying of the wise man of 
old—“I returned, and saw under the sun that there is 
neither yet bread to the wise, nor yet riches to men of 
understanding, nor yet favour to men of skill.” Sir 
David was not content with complaining, but soon set to 
work to provide a remedy. 

Sir David Brewster was the founder of the British 
Association for the Advancement of Science. He thought 
that York would be a suitable place in which to hold the 
meetings, so on the 23rd February, 1831, he wrote to Mr. 
J. Phillips, the secretary of the Yorkshire Philosophical 
Society, with whom he had been in correspondence for 
many years, and he asked whether the said society would 
favour the plan, and whether the mayor and inhabitants of 
York would aid. The suggestiou was favourably received 
by the officers and council of the society, especially by the 
Rev. W. Vernon Harcourt, their first president, himself 
devoted to science. Friendly communications were then 
opened with Whewell, Conybeare, Henry Dalton, and 
many other philosophers, who readily promised their hel) 
to the proposed new institution. The movement was 
supported from the first by Sir Roderick Murchison, and 
by may Robison, Forbes, and Johnston in Edinburgh. 
The Archbishop of York also entered with much zeal into 
the pro plan. The first meeting was held on Monday, 
September 26th, and on the preceding Sunday Professor 
Phillips took a walk in the Museum gardens for the pur- 
pose of meeting and welcoming any strangers. He met only 
four, who had come from a considerable distance to assist 
in laying the foundations of the Association. These four 
were Brewster, Forbes, Johnston, and Robison. On the 
following day, when the inaugural meeting was held, there 
were 353 persons present. On the next day, Tuesday, 
Lord Milton, as President of the York Philosophical 
Society, was voted into the chair on the motion of Sir Dd. 


ide bars, &c., must be carried | Brewster. 
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‘With regard to the more direct advantages which we 
have a right to anticipate from these meetings, I have no 
doubt that if they shall be extended to different parts of 
the country, and held in well-selected places, this result 
will be obtained. The men of science now scattered over 
the empire will be enabled to meet each other, and mutually 
communicate their ideas; they will state the advances which 
have been made in their own respective spheres of action, 
and also what deficiencies may be. Thus not only will an 
extraordinary impulse be given, but the individuals and 
the societies taking part inthe meetings willlearn what parts 
of science they can cultivate with the greatest utility, and 
will give their researches the most advantageous direction.” 
The Rev. W. Vernon Harcourt and Professor Phillips then 
detailed what steps they had taken to draw the attention 
of men of science to the first meeting, and Mr. Harcourt 
read letters from Dr. Buckland, Professor Faraday, and Sir 
Francis Chantry, expressing their regret at their inability 
to attend. 

Mr. Harcourt next proposed that “A British Association 
for the Advancement of Science” should be founded, 
“having for its objects to give a stronger impulse and more 
systematic direction to scientific inquiry, to obtain a greater 
degree of national attention to the objects of science, anda 
removal of those disadvantages which impede its progress, 
and to promote the intercourse of the cultivators of science 
with one another, and with foreign philosophers.” He 
further proposed that “the members should meet for one 
week in each year at different places in rotation,’ and he 
concluded by saying—* It has never yet been seen in this 
country that twenty chemists, for instance, or twenty 
mineralogists, have met together for the purpose of settling 
the nomenclature of their respective sciences, or attempting 
to fix, with one consent, the foundations on which they 
rest. It has never yet been seen that the chemical, 
mineralogical, and optical inquirers have assembled for the 
purpose of mutually explaining and learning what light 
the sciences of chemistry, mineralogy, and optics are capable 
of reflecting reciprocally upon each other.” Viscount 
Milton was then elected president for the year, and Dr. 
Buckland president elect. Local committees were appointed 
to act in London, Edinburgh, Dublin, and Calcutta. 

On the Saturday, when the proceedings of the first meet- 
ing came to a close, Sir R. Murchison returned thanks for 
the hospitable reception given to the Association by the 
city of York, and in the course of his remarks he said :— 
“To this city, as the cradle of the Association, we shall ever 
look back with gratitude ; and whether we meet hereafter 
on the banks of the Isis, the Cam, or the Forth, to this 
spot, to this beautiful building, we shall fondly revert, and 
hail with delight the time at which in our periodical revo- 
lution we shall return to the point of our first attraction.” 
The meeting was then adjourned to Oxford, in consequence, 
it seems, of Dr. Daubeny having, on his own responsibility, 
invited the Association to assemble there. 

Two important subjects were prominently before the 
minds of the originators of the British Association, the 
one was a repeal or reform of the law of patents, and the 
other was direct national encouragement to science and its 
cultivators. Mrs. Fison says:—* The fact that in 1830 
there was not a single instance of a philosopher, however 
eminent his services, enjoying any favour from Govern- 
ment, either by pension or title, will show our national 
insensibility at the time to intellectual greatness, and 
the unhealthy condition of a Government that was thus 
indifferent to science as an element of national progress.” 

The following were the subjects upon which reports for 
the Oxford meeting were requested by the sub-committees: 

—(1) “On the Progress of Astronomy during the Present 
Century,” from Professor Airy; (2) “On the Tides,” from 
J. W. Lubbock; (3) “On Meteorology,” from J. Forbes; 
(4) “On Radiant Heat,” from Professor Powell; (5) “On 
‘Thermo-Electricity,” from Professor Cumming; (6) “On 
the Recent Progress of Optics,” from Sir D. Brewster; (7) 
“On Mineralogy, from Professor Whewell; (8) “On 
Geology,” from the Rev. W. D. Conybeare; (9) “ On Che- 
mical Science,” from Professor Johnston; (10) “On the 
History of the Human Species,” from Dr. Pritchard. 

Such is the substance of the proceedings at the first 
meeting. We do not intend to summarise the work 
done at subsequent meetings, but there are points of 
interest about the second one, which began in Oxford, 
June 18th, 1832. The University then conferred 
one of the highest distinctions it has in its power 
to bestow, namely, the degree of Doctor of Civil Law, 
upon Dr. Dalton, Mr. R. Brown, Sir David Brewster, and 
Mr. Faraday, not one of whom was a member of the 
Church of England. In such a theological atmosphere 
the relationship between science and religion necessarily 
attracted much attention, and Viscount Milton, in opening 
the business of the Oxford meeting, said, “‘Were I to be 
asked what is the chief use of any new inference which 
may be deduced from these facts of which we are already 
in possession, I should answer, that the principal use of 
such knowledge and such reasoning is to lead man to lift 
up his mind and his heart to his Maker, and in comparing 
his own inability, of which the deeper his knowledge the 
greater must his conviction be; in comparing the in- 
ability of the creature with the stupendous works of 
creation, to imbibe a deeper feeling of religious awe, and 
acquire a stronger sense of the reverence and duty which 
he owes to the power, the wisdom, and the beneficence of 
the Creator. It is on this ground especially that every 
reflecting mind will rejoice in the advancement of science, 
and it is, I doubt not, to similar views of the value of 
every improvement in the knowledge of nature that we 
are to ascribe the reception with which our Association is 
honoured in this ancient seat of learning and religion.” 

Inthe early daysof the British Association the Times news- 
paper worked against the Association, but in 1852 it turned 
round, and published an admirable article by Professor 
Wilson, of Cirencester College, occupying several columns. 
In the course of that article Professor Wilson said:—“ Not- 
withstanding the important counties in which the Associa- 
tion has met in successive years, the number of persons 
who have attended its meetings, and the favour with 





evident that the public generally possess but a limited 
acquaintance with its objects, and that thousands are 
generally enjoying the benefits..resulting from it, without 


ever knowing the existence of the source whence they are | 


derived.” Many theologians also opposed the Association, 


and a reverend dean, on the eve of the meeting of the | 


Association at Newcastle, in 1838, addressed a remon- 
strance to the Duke of Newcastle, who was to preside, “On 
the Dangers of Peripatetic Philosophy.” 

A leading idea with many of the founders of the British 
Association was that it should have no fixed abiding place 
and no funds, The latter part of the scheme was not 
adhered to long, but it was not till the meeting which was 
held in Liverpool a few months ago that a resolution was 
passed to the effect that the Association should have 
offices in London. 

In the early days of the British Association the members 
were elected in a very stringent manner; it was a close and 
exclusive body, composed only of philosophical people. As 
the meetings grew larger the registration of members and 
the issuing of tickets created a great deal of very heavy 
work, so the Association delegated the task of looking after 
these details to the treasurer, and the treasurer in his 
turn delegated it to his clerks, Although the old rules as 
to admission still remain upon the books, practically any- 
body interested in science who pays a pound, and who is 
properly recommended for admission, can get in. 

At Newcastle, in 1838, another innovation was made. 
The subscribers to the local fund received a certain number 
of tickets to admit ladies ; the meeting was a very large 
one, and the custom of admitting ladies has been continued 
ever since. The regulation since that time has been that 
transferable ladies’ tickets can beobtained bymembersonly ; 
but here again the practice has upset the rule, and ladies 
who require tickets purchase them direct. At the meeting 
at Exeter Miss Becker and some other ladies sent ina 
petition to the council that a map showing the places of 
meeting should be issued with the ladies’ tickets, the same 
as with the gentlemen’s tickets, and this request was of course 
complied with, and came into operation at the last meeting. 
We give the council the credit of supposing it to be an over- 
sight on their part that they did not doso before. The peti- 
tioners also asked that the ladies should be empowered to 
purchase ordinary tickets, and that those tickets should be 
transferable, but thisrequest was notgranted. From the fact 
that ladies’ tickets are transferable, it is impossible to get 
accurate statistics from the backs of the actual number of 
persons who are present atany of the meetings of the British 
Association. 

The meetings now are much larger than they used to be 
in the early and middle portions of the career of the British 
Association. The first meeting at Birmingham was held 
at a time when there were riots in that town, and the 
attendance was very small; the number of members and 
the receipts were also small when the meetings were held 
in small towns, such as Hull, Swansea, and Ipswich, yet 
the meetings in such places were quite as good scientifi- 
cally as when they were held in larger places, The effect 
of the admission of the general public to the meetings has 
been to increase the power, popularity, and funds of the 
British Association; it has also enabled it to diffuse 
scientific knowledge more widely, and secured it from 
sinking to the level of a private club. The only drawback 
is that the easy admission of the general public may have 
somewhat lowered the general standard of the discussions 
of papers which have been read, because uninformed 
speakers have a chance of making their voices heard. One 
advantage of the admission of the general public is the in- 
crease in the funds of the Association, whereby it has been 
enabled to spend between £30,000 and £40,000 upon ex- 
perimental researches, 

With reference to work which has been done by the 
British Association since it was first formed, we cannot do 
better than quote the words of Professor Phillips, who 
from first to last has been one of the most active workers 
in the movement. In his opening address as president of 
the British Association, at Birmingham, in 1865, he gave 
a summary of his knowledge of the work which had been 
done by the Association, and he spoke particularly of its 
researches into the nature and properties of iron, and of 
the aid it had given to improvements connected with ocean 
navigation, The following are his words:— 

“*If it be asked what share in the discoveries and inventions of 
the last thirty-three years is claimed for the British Association, 
let us answer fearlessly—We had a part in all, In some of them 
we took the foremost place by the frequency of our discussions, 
the urgency of our recommendations, the employment of our in- 
fluence, and the grant of our funds. For others we gave all our 
strength to support the Royal Society and other institutions in 
their efforts to accomplish purposes which we approve. In all in- 
stances our elastic system responds quickly to pressure, and returns 
the friendly impulse. If we look back on the work of previous 
years, it is easy to mark the special action of the Association in 
fields which hardly could be entered by any other adventurers. 

‘‘Many of the most valuable labours of which we are now reaping 
the fruits were undertaken in consequence of the reports on 
special branches of science which appear in the early volumes of 
our Transactions—reports in which particular data were requested 
for confirming or correcting known generalisations, or for establish- 
ing new ones, Thus a passage in Professor Airy’s report on phy- 
sical astronomy first turned the attention of Adams to the mathe- 
matical vision of Neptune; Lubbock’s report on tides came before 
the experimental researches and reductions which since 1834 have 
so often engaged the attention of Whewell and Airy and Haugh- 
ton, with results so valuable and so suggestive of further under- 
takings. Among these results may be placed additional knowledge 
of the probable depth of the channels of the sea, For before the 
desire of telegraphic communication with America had caused the 
bed of the North Atlantic to be explored by soundings to a depth 
seldom exceeding three miles, there was reason to conclude from 
the investigations of Whewell on cotidal lines, that a depth of 
nine miles was attained in the South Atlantic, and from the se- 
parate computations of Airy and Haughton that a somewhat 
greater depth occurred in a part of the course of the tide-wave 
which washes the coast of Ireland, The greater portion of the sea- 
bed is within reach of soundings directed by the superior skill and 
greater perseverance of modern scientific navigators ; a depth of 
six miles is said to have been reached in one small tract of the 
North Atlantic; depths of nine or ten miles in the deepest chan- 
nels of the sea are probable from considering the general propor- 
tion which is likely to obtain between sea depths and mountain 


tops, Thus the data are gradually being collected for a complete 


Tn the course of his opening speech Lord Milton said:— | which it has been regarded by the scientific world, it is | survey of the bed of the sea, including among other things infor- 


| mation, at least, concerning the distribution of animal and vege- 
| table life beneath the waters, 

| ‘*Waves—their origin, the mechanism of their motion, their 
| velocity, their elevation, the resistance they offer to vessels of 
given form, these subjects have been firmly kept in view by the 
Association, since first Professor Challis reported on the mathema- 
tical problems they suggest, and Sir J. Robison and Mr. Scott 
| Russell undertook to study them experimentally. Outof this in- 
quiry has come a better knowledge of the forms which ought to be 
given to the ‘ lines’ of ships, followed by swifter passages across 
the sea, both by sailing vessels and steamers, of seen size and 
greater lengths than were ever tried before. 

**One of the earliest subjects to acquire importance in our thoughts 
was the unexplored region of meteorology laid open in Professor 
J. Forbes’ reports. Several of the points to which he called atten- 
tion have been successfully attained. The admirable instruments 
of Whewell, Osler, and Robi have replaced the older and ruder 
anemometers ; and are everywhere in full operation, to record the 
momentary variations of pressure, or sum the varying velocities 
of the wind. No small thanks were due to Mr. Marshall and Mr. 
Miller for their enterprise and perseverance, in placing 
rain gauges and thermometers amidst the peaks of Cum- 
berland and Westmoreland. These experiments are now 
renewed in both counties and in North Wales; and I hope to 
hear of similar efforts among the mountains of the West of Ire- 
land and tke West of Scotland. Our meteorological instruments 
of every kind have been improved; our system of photographic 
registration has spread from Kew into other observatories; and 
our corresponding member, Professor Dove, has collected into sys- 
tematic maps and tables the lines and figures which represent an- 
nual and monthly climate over every land and sea, 

‘“*In the same manner, by no sudden impulse or accidental cir- 
cumstance, rose to its high importance that great system of mag- 
netic observations, on which for more than a quarter of a century 
the British Association and the Royal Society, acting in concert, 
have been intent. First, we had reports on the mathematical 
theory and experimental researches of magnetism by Christie, 
1833, Whewell, 1835, and Sabine, 1835 — afterwards, a magnetic 
survey of the British Islands; then, the establishment of acomplete 
observatory at Dublin, with newly arranged instruments, by Dr. 
Lloyd, in 1838. On all this gathered experience we founded a 
memorial to her Majesty’s Government, made a grant of £400 
from our funds for preliminary expenses, and presented to the 
meeting of this Association in Birmingham, in 1839, a report of 
progress, signed by Herschel and Lloyd. From that time how 
great the labour, how inestimable the fruits! Ross sails to the 
magnetic pole of the south; America and Russia co-operate with 
our observers at Kew, Toronto, and St. Helena ; and General 
Sabine, by combining all this united labour, has the happiness of 
seeing results established of which no man dreamed —laws of har- 
monious variation affecting tue magnetic elements of the globe, 
in definite relation to the earth’s movement, the position of the 
sun and moon, the distribution of temperature, and the situation 
in latitude and longitude. 

“Our efforts have not been fruitless, whether with Mr. Mallet 
we make experiments on artificial earth shocks at Dalkey, or sur- 
vey the devastations round Vesuvius, or tabulate the records of 
earthquakes since the beginning of history ; or establish the Kew 
Observatory as a scientific workshop where new instruments of re- 
search are made, and proved, and set to work ; or dredge the sea 
with Forbes, and Brady, and Jeffreys ; or catalogue the stars with 
Baily ; or investigate electricity with Harris, Ronalds, Thomson, 
and Jenkin; or try the action of long continued heat with Har- 
court: in these, and a hundred other directions, our attempts to 
gain knowledge have brought back new facts and new laws of phe- 
nomena, or better instruments for attaining or better methods for 
interpreting them. Even when we enter the domain of practical 
arts, and apply scientific methods to test a great process of manu- 
facture, we do not fail of success; because we are able to join in 
united exertion the laborious cultivators of science and the scien- 
tific employers of labour. 

** Am I asked to give an example? Let it be iron, the one sub- 
stance by the possession of which, by the true knowledge and 
right use of which, more than by any other thing, our national 
greatness is supported. What are the ores of iron—what the 
peculiarities and improvements of the smelting processes—what 
the quality of the iron—its chemical composition—its strength in 
columns and girders as cast iron—in rails and boiler plates—in 
tubes and chains as wrought iron—what are the best forms in 
which to employ it—the best methods of preserving it from decay 
—these and many other questions are answered by many other 
special reports in our volumes, bearing the names of Barlow, 
Mallet, Porter, Fairbairn, Bunsen, Playfair, Percy, Budd, Hodg- 
kinson, Thomson ; and very numerous other communications from 
Lucas, Fairbairn, Cooper, Nicholson, Price, Crane, Hartley, Davy, 
Mushet, Hawkes, Penny, Scoresby, Dawes, Calvert, Clark, Cox, 
Hodgkinson, May, Schafhaeutl, Johnston, Clay, and Boutigny. 
Beyond a question, a reader of such of these valuable documents 
as relate to the strength of iron in its various forms would be far 
better informed of the right course to be followed in experiments 
on armour-plated ships and forts to resist assault, and in the con- 
struction of ordnance to attack them, than he is likely to be from 
merely witnessing a thousand trials of the cannon against the tar- 
get. Anyone who remembers what the iron furnace was forty 
years ago, and knows its present power of work—or who contrasts 
the rolling mills and hammers of other days with the beautiful 
machines, which now, with the gentlest motion but irresistible 
force, compel the strong metal to take up the most delicately 
moulded form will—acknowledge that within the period since the 
British Association began to set itself to the task of reconciling 
the separated powers of theory and experience there has been a 
total change in the aspect of each, to the great advantage of both. 

“Our undertakings have not been fruitless. We attempted 
what we had well considered, and had the power to accomplish ; 
and we had the more than willing help of competent persons of 
our own body, the friendly aid of other institutions, and the sanc- 
tion of the Government, convinced of the sincerity of our purpose 
and the wisdom of our recommendations.” 

One other good piece of work done by the British Asso- 
ciation has yet to be mentioned, and that is the establish- 
ment and support of Kew Observatory. A brief history of 
Kew Observatory has already been printed in these pages, 
together with a rey Psasree gat of the apparatus contained 
therein, illustrated by many engravings. All, therefore, 
that need now be stated is that the Observatory building 
was given to the British Association, in 1842, by the 
Queen, together with the sum of £50. The council of the 
Association added £200 to this sum, and the work of the 
Observatory commenced under the superintendence of Mr. 
F. Ronalds. For some time the Observatory stood upon a 
rather weak footing, because in 1846 the question whether 
it should be discontinued was under consideration. In 
1852 Mr. Ronalds ceased to be honorary superintendent of 
the Observatory, and the expenses of the establishment 
during his term of office had een about £200 a year. 
Mr. Welsh then became superintendent of the Observatory, 
and held the post for seven years, during which the 
expenses averaged about £500 a year, and much useful 
work was done. Dr. Balfour Stewart then became superin- 
tendent, and held the —_ till last summer, when he 
resigned it to take the office of Professor of Experimental 
Philosophy at Owen’s College, Manchester. is connec- 
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the present time he assists the Kew Committee in the 
superintendence of the work. During his term of office 
the average yearly expenses of the establishment were a 
. little under £1000a year. 

The chief work of the Observatory has been the verifying 
of meteorological and magnetic instruments. The expenses 
of the establishment have not been entirely borne by the 
British Association, for the Royal Society has advanced it 
certain sums, and large subscriptions towards its mainten- 
ance have been advanced by Mr. J. P. Gassiot, F.R.S., 
Mr. Warren de la Rue, F.R.S., General Sabine, 
Pres. R.S., and other gentlemen. It is now virtually 
decided, and we are sorry for it, that the Association shall, 
in 1872, sever its connection with the Observatory. The 
following are the reasons for the step, as stated at the 
beginning of the last report which the Committee of the 
Kew Observatory submitted to the Council of the British 
Association :— 

**At the meeting of the general committee at Exeter it was re- 
solved that the existing relations between the Kew Committee and 
the British Association be referred to the council to report 
thereon. 

“*In consequence of this resolution, the Kew Committee on the 
23rd November, 1869, prepared for the information of the council 
a statement on the past and present condition of the Observatory, 
which was presented to the council on the 11th December. 

“*In this statement it was shown that while the establishment 
at Kew Observatory received its main support from the British 
Association, and was under the control of that body, yet much of 
the apparatus in use at Kew was furnished from other sources. 
Thus the Royal Society had from the Government-Grant Fund 
supplied the establishment with the apparatus for testing 
barometers, with that for testing sextants, with the dividing- 
machine for constructing standard thermometers, and also with 
the set of self-recording magnetographs at present in use, while 
from the Donation Fund they had furnished the photoheliograph 
and the Whitworth lathe and planing machine. 

“The Royal Society had likewise defrayed from the Donation 
Fund the expense of introducing gas into the Observatory, and of 
building a house for the verification of magnetic instruments, 
besides which they had borne from the Government-Grant Fund 
since 1863 the whole expense of working the photoheliograph (in- 
cluding the purchase of a chronometer and of reducing its results. 





“The council then recommended ‘that the present existing 
relations between the Kew Observatory and the British Associa- 
tion be continued unaltered until the completion, in 1872, of the 
magnetical and solar decennial period, and that after that date all 
connection between them should cease.’ 

**In consequence of this recommendation the Kew Committee 
were led to contemplate the dissolution of the Kew establishment 
in 1872, and they became anxious to make such arrangements as 
might enable them to complete their scientific labours in a 
creditable manner before the time of the anticipated dissolution. 
The magnetic work in particular caused them anxiety; for the 
annual income of the establishment is insufficient to permit of 
that work being fully completed by the time of the annual 
meeting of the Association in 1872, Under these circumstances 
the chairman offered to supplement the deficiency.* It will be 
seen by this report that the magnetical tabulations and reductions 
are now proceeding very fast. ; 

“‘The recommendation of the council was also a matter of 
anxiety to the superintendent, Mr. Stewart ; and as the professor- 
ship of natural philosophy at Owen's College, Manchester, became 
vacant about this time, he applied for the appointment and was 
successful in obtaining it. 

‘*This will render it necessary for Mr. Stewart to reside in 
Manchester, but the staff at the Observatory are such that Mr. 
Stewart will undertake by their aid to assist the committee in the 
superintendence of the work of the Observatory until 1872. ” 

Very much of the actual official business of the British 
Association authorities is transacted by the Assistant- 
General Secretary. Professor Phillips, F.R.S., performed 
these duties until the year 1863. In 1860, when the 
Association met at Oxford, Mr. George Griffith, M.A., 








| he holds the position to this day. 


was one of the local secretaries there, and gave much aid 
to Professor Phillips, to whose office he succeeded in 1863 ; 
Most of the actual 
official work of the Association and the editing of the 
annual report are performed by him. At certain periods 
of the year other officers have to give their time to their 
various duties. The president next year will be Professor 
Sir William Thomson, F.R.S.; the general secretaries are 
Mr. T. Archer Hirst, F.R.S., and Dr. Thomas Thomson, 
F.R.S.; the treasurer, Mr. W. Spottiswoode, F.R.S. The 
following are the ordinary members of the council :—J. 
F. Bateman, Esq., F.R.S.; John Beddoe, M.D.; George 


“The instruments used at Kew for determining the absolute | Busk, Esq., F.R.S.; Dr. H. Debus, F.R.S.; Warren de 


magnetic elements are the property of her Majesty's Government, 
and have been lent tothe Kew Observatory by the Magnetic Office at 
Woolwich, under the direction of Sir E. Sabine, and many of those 
magnetic instruments with which Kew has been the means of 
furnishing scientific travellers have been derived from the same 
source, 

“*Of late Kew has become the central observatory of the Meteoro- 
logical Committee, and a commodious workshop has been erected 
near the Observatory by that committee, since otherwise the main 
building would have been too small for the excess of work conse- 
quent upon the arrangement entered into. 

“The statement prepared by the Kew Committee contained 
likewise a summary of the scientific work done at the Observatory, 
as well as some interesting historical remarks connected with the 
origin of the establishment, drawn up by Sir C. Wheatstone, and 
in this shape it was submitted to the council of the British As- 
sociation. 
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1866, Aug. 22.. Nottingham William R. Grove, Q.C., F.R.8. .. 31) 218) 105, 960 | 771 | 11 | 2503 | 2469 0 0 | 175013 4 
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THE INSTITUTION OF MECHANICAL ENGI- 
NEERS AT MIDDLESBROUGH. 

Tue following paper, “On the Brakes used in Working 
the Ingleby Incline,” was read at the recent meeting 
of the Mechanical Engineers in Middlesbro’ by Mr. J. 
Haswell :— 

The drum barrels are 18ft. in diameter and 4ft. Sin. long, made 
of cast iron 14in. thick, and put together in four segments which 
are bolted together by flanges with jin. bolts. Chipping pieces 
are cast on the face of the flanges, and the segments are thus fitted 
together so as to form the circumference of the winding barrel 
with complete accuracy. There are eight cast iron arms on each 
side of the drum, which are bolted to the side flanges of the barrel; 
each arm has a corresponding segment of the rim cast with it, and 
the flanges of the rim joinings are made with chipping pieces 
slotted or planed and bolted together. The outer circumference 
of the rim has chipping pieces at equal distances all round, which 
are accurately turned up for the reception of the brake blocks, and 
the blocks are bored out the same diameter, and bolted upon 
the rim countersunk bolts. The inner ends of the arms are 


fitted with chipping pieces into a cast iron boss, and securely bolted 
in their places by turned bolts fitting in bored holes. In putting 





the drums together, after the arms had been fitted into the bosses 
and the rims firmly bolted together, these parts were laid on each 
side of the barrels, and the arms were carefully fitted between 
cheeks cast on the side flanges of the barrels; and the bolt holes 
were then drilled through the flanges, steel wedges being driven 
in where necessary to make the joinings all perfectly tight. The 
shield-boards, cast in segments, are bolted to the inside of the 
arms by countersunk bolts, 

The wrought iron shaft carrying the drums is 15in. diameter, with 
journals 18in long. : 

The wrought iron brake straps are made in halves, and extend 
round both sides of each drum (four in all). They are lined with 


cast iron brake blocks, fastened by countersunk bolts, and are | 


bored out to fit the corresponding turned blocks on the rim of the 
drum. The weigh shafts, carrying the brake levers, are supported 


upon wrought iron girders, built into the side walls of the drum. | 


house. Theshort arms of the levers are 9in. long, and the long 
ones 24in., the bolts throughall the eyes being lin. dia “eter. 
The vertical connecting-rods from the weigh shaft leverst. the 
bell-cranks below are provided with right and left-handedss rews 
for adjusting them, and the two bell-cranks are coupled by a hori- 
zontal connecting-rod. The hand winch, by which the brake power 


* Mr. Gassiot, FRS., gave the sum of £400 for the purpose. 
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is applied, works a rack upon a horizontal flat rod carried upor 
rollers, which is attached to an arm upon the shaft of one of 








bell-cranks ; and the whole of the brakes are in this way acted 
| upon simultaneously by the winch. 
| The incline, at the top of which these brakes are fitted, i rly 
a mile in length, with an average gradient of 1 in ‘ he 
steepest portion being lin 5. The loaded trains descend the 














incline, drawing up at the same time the empty trains, a passing 
place for two trains being made in the middle of the length of the 
incline by a short length of double line; and the rest is laid with 
only three rails, the centre one being common to both up and 
down trains. 

The President expressed his surprise that the wear of the brakes 
was so little. From practical experience he would have thought 
it would be very large. 

Mr. Haswell observed that the plan did not originate with 
him. It had been used elsewhere, and before he used it he tried 
it on a smaller incline, and found the use of cast iron on cast 
iron to answer satisfactorily. 

Mr. Lee wished to know how long the brake worked 
resting—that would influence the wear. 

Mr. Haswell said that generally speaking it worked 
minutes and rested two minutes. The speed of the trains 
about thirty miles an hour. The brakes warmed very sli; 

Mr. King asked if there had been any failure whatever. 

Mr. Haswell said there had not, and the brakes had worked for 
ten months successfully. He thought the cast iron blocks would 
wear five or six years. The wood ones only lasted five weeks. 

Mr. Wm. Cochrane had tried wrought iron on cast iron drums, 
but found that wood was more economical, He wished to know 
whether the surfaces were turned to fit each other. 

Mr. Haswell: Yes, they were turned. 

Mr. Siemens thought if the brake did not heat there was very 
little force absorbed by it. He thought that cast iron on cast 
iron would to a certain extent lubricate each other, and work 
better than cast iron on wrought iron. 

Mr. Cowper thought the surfaces were so large that they did 
not come into absolute contact. The drums might easily take up 
the force without coming into grinding contact. 

The President agreed with Mr. Cowper that the surfaces were 
not actually in contact. 

The Secretary then read Mr. C. Cochrane’s paper ‘‘On Steam 
Boilers with Small Water Space,” and “ Root’s Tube Boiler.” 

After describing the Woolf, Hancock, Ogle, James, Perkins, 
Belleville, Jordan, Harrison, Benson, Field, Howard, and Allen 
systems, the author stated that he had adopted the Root boiler at 
the Ormesby Ironworks, 

He described the boiler, and assisted his description by reference 
the diagrams, . 

Two of these boilers are applied at the Ormesby Ironworks for 
supplying steam to blowing engines, and a principal reason which 
influenced the writer’s decision to adopt this construction of boiler 
was to have the command of a higher pressure of blast. The re- 
quired increase of power could be obtained within the limit of 
strength of the engines by an increase of pressure of steam from 
55 Ib, to 70 lb., but the ordinary cylinder boilers in use, of 40ft. 
by 4ft., would not admit of this extra pressure with safety. 

In making experiments upon the evaporative power of this con- 
struction of boiler many contradictory results have tended to 
throw doubt upon the real merits of the boiler; but much of this 
has arisen, as the author believes from actual experiments, from 
working them under conditions for which they are not adapted. 
Thus in an attempt to ascertain the evaporative power of one at 
Ormesby Ironworks, at simply atmospheric pressure, an evapora- 
tive duty of only about 3 Ib. of water per Ib. of coal from 100 deg. 
temperature of feed-water was obtained, whilst it was found im- 
possible to evaporate more than eighty gallons per hour from one 
boiler; but with the same boiler working at a pressure of 55 lb. 
an evaporative duty of 10°27 Ib, was obtained with an evaporation 
of 183 gallons per hour. In reference to this it has to be borne in 
mind that the steam as generated along the sloping tubes rises to 
the upper surface and accumulates as it flows towards the higher 
end of the tubes, where is the orifice of discharge. At a low pres- 
sure these accumulations of steam will be proportionately lar; 
compared with the small bulk that the same weight of steam 
would occupy at a high pressure. The immediate effect of this is 
to displace a larger quantity of water in the case of low pressure, 
by which the heating surface is materially reduced for evaporative 
purposes, and so the generative power of the boiler is most materi- 
ally lowered. The actual pressure of this larger bulk of steam is 
rendered manifest at the gauge glass, where the rise of level is 
very marked when the boiler is worked at a low pressure. 

In consequence of the confined spaces in which the steam is gene- 
rated and through which it has to pass before escaping from the 
water, there is necessarily a greater tendency for particles of water 
to be carried away with the steam than in large space boilers; but 
this wetter character of the steam is compensated for by the dry- 
ing effect of the upper steam portion of the boiler, which consists 
of tubes exposed throughout to the heating gases, and acting as 
superheating apparatus. The result is that the steam obtained in 
the separate steam chamber above the boiler is found quite as dry 
as that from good boilers of the large water space class, and no ob- 
jection is experienced from priming, excepting when the boiler is 
worked at a lower pressure than that for which it is suited. 

The discussion which followed was very much of the character 
of those which have figured in the pages of THE ENGINEER, and no 
new facts of any consequence were elucidated. 

As soon as the discussion on Mr. Cochrane’s paper was concluded 
it was found that the time allotted to the reading and discussion 

of papers had already been exceeded. Consequently Mr. Fletcher's 
| paper “‘ On the Breaking of Axles under Railway Rolling Stock,” 
| which was next on the list. and the already adjourned discussion 

on Mr, Marshall’s paper on ‘‘ Sma!l Arms,” were adjourned to the 
| next meeting. 
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THE works for reconstructing the bridge to the Island of La 
rande Jatte, between Asnieres and Coubevoie have been recom 
enced, 
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WE illustrate in the annexed engraving a 50-horse boiler, 
exhibited at Wolverhampton by the Isca Foundry Company, 
Newport. 

The construction of the boiler is so simple that it will be un- 
derstood almost at a glance. It consists essentially of six tiers of 
wrought iron pipes, the upper ends of which open into the flat 
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side of a vertical pipe—D shaped in cross section; by placing a suffi- 
cient number of these tiers side by side the power of the boiler 
can be indefinitely increased. 

The circulation is maintained by internal pipes which terminate | 
in a partition down the middle of the vertical D pipe, from the 
further side of which partition the water is taken. The steam is 





led away through suitable overhead pipes, in which it is dried and 
slightly superheated. The engine draws from a large steam drum, 
as shown. The arrangement of the feed-pipes, furnace flues, &c., 
is so obvious as to require no description. 

This appears to be a very good form of water-tube boiler, safe 
and simple, and, we understand, gives much satisfaction. 





GREIG’S SYSTEM OF CLEARING CANE FIELDS. 
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OnE of the great objections to the introduation of steam cul- 
tivation on a large scale is the uecessity of providing means for 
tlie removal of heavy crops during harvest time from steam culti- 
vated fields, Crops such as beet-root, or especially sugar cane, 
require for a short period, at present, all the animal power of an 
«state, and it is generally difficult to see how horses, cattle, or 
camels, could be dispensed with, which otherwise would be super- 
seded by the introduction of steam culture, 

This high'y important problem is dealt with in a patent lately 
taken out by Mr. Greig, of J. Fowler and Co.’s Steam Plough 
Works, Leeds, and first brought before the public at the last show 
of the Royal Agricultural Society at Wolverhampton. As his 
idea is especially adapted for the requirements of sugar estates 
under steam cultivation, we shall give a short description of its 
application under these special circumstances, 

Generally, sugar fields are cut up by ditches and cross ditches 
to such an extent that it is almost impossible to move a heavy 
wagon over the land, and the direct application of traetion engines 
would be out of the question. At the same time, it would be 
practically impossible to handle the sugar cane twice or three 
times in its transit from the field to the mill without great in- 
convenience and loss. It is now proposed to construct a number 
of wagons, each able to carry three or four tons of cane, on three 
or four wheels, of which the front wheels are steerable. One of 
these wagons was exhibited at Wolverhampton. The steering 
year is similar in construction to the well-known front wheel of 
Yowler and Co.’s turning cultivator. The wagon rests on a turn- 
table, which is carried by the front wheel, the draught stud being 
ylaced behind this turntable, so as to give to the steering wheel « 
leverage over the pull which it otherwise would not possess. Four 
or more of these wagons are attached to each other and brought 
to the field by small traction engines. These never leavw 
the roads which divide the sugar fields, and form, as a 
rule, the headlands for the ploughing engines during the time 
of ploughing. At the two opposite ends of the &eld which is 
being cut two ordinary ploughing engines are placed, their rgpeis 
heing connected by a shackle, to which a spare chain is fixed. 
The wagons are attached to this chain and hauled over the field 
from one engine to the other, being steered along the uncut edge 
of the sugar cane and loaded at the same time. Thus the train 

arrives full at the other end and is taken away by the traction 
engine, which in the meantime has walked round the field. 
Where large central sugar mills are used for several estates agri- 


cultural railways are generally employed to connect the estate | 








with the factory. In this case the sugar wagons worked by the 
traction engine are provided with a movable cradle into which 
the cane is placed in the field. This cradle is lifted by a crane 
from the wagon and placed on the railway truck, so that even in 
this case no further handling of the crane is required. 

The accompanying sketch shows the operation in the field, and 
will scarcely require any further explanation. 








THE management of the Atlantic telegraphs has for some time 
been a source of complaint in America, and the New York papers 
are anticipating with pleasure the establishment of another line 
to Europe, vid the West Indies, to stretch to Lisbon. 

VISIT OF THE GRAND DUKE CONSTANTINE TO THE ERITH IRON- 
WoRKS.—The Grand Duke Constantine of Russia visited the 
Erith Works—Messrs, Eastons and Anderson—on the 2nd inst. 
The Grand Duke is General Admiral of Russia, and has the 
management of the manufacturing department of the navy. He 
is extremely intelligent, and quite understands‘and appreciates all 
mechanical contrivances, especially such as are directed to labour 
saving. He expressed a wish to see the Erith Works, as he had 
heard a good deal about their general arrangement, and of various 
plans for economising labour. His Highness left Charing Cross by 
the 10,15 a.m., arrived at 11.19 a.m., and at once drove to the 
works, Mr. James Easton and Mr. Anderson receiving him on the 
platform. As Mr. Anderson speaks Russian, and his Highness 
prefers to converse in his native tongue, Mr. Anderson showed 
him first the foundry, and especially the wheel moulding ma- 
chines ; then the tool and fitting shops, where he especially 
examined the system of tool holders in use throughout the 
turnery. These consist of right and left-hand holders for round 
steel for ordinary plain work, and a swivel holder for corners and 
irregular work. The steel rolled the right section, is cut into 
short pieces, hardened once for all, and ground to the proper 
angles by means of a grindstone fitted with a slide rest tool 
holder. One man does all the grinding and keeps each machine 
supplied with tools, so that there is no loss in the men hanging 
about the tool smiths and the grindstone. His Highness next 
went into the boiler shop and examined the regenerative gas fur- 
naces, the rivet making, and the various stamping and bolt 
making presses. He then looked at the general disposition of the 
shops and the arrangements for erecting, and then went to lunch 
at the Pier Hotel, after which he was screwed up to Woolwich 
Arsenal by Messrs. Winans in their cigar ship, 




















Ceyton Ratway.—In the notice of this railway in our im- 
pression for July 28th an omission was made, which we now 
supply. Subsequently to the death of Mr. Rendel, Mr. Charles 
Hutton Gregory became consulting engineer to the Ceylon Rail- 
way Company, and when the railway passed into the hands of the 
Government he was appointed their consulting engineer. The 
railway works and rolling stock of the main line were carried out 
under his general direction, and he has been appointed consulting 
engineer for the extension works. The administration of the 
railway business, finance, &c., in this country was, and is, in the 
hands of the Urown agents for the colonies. 

FISHING BY STEAM.—On Saturday last we were present at the 
trial trip of a small steam-launch, built by Messrs. Yarrow and 
Hedley for the pilchard fisheries of Devonshire and Cornwall, for 
which purpose the use of steam power seems eminently adapted. 
Our readers are probably aware that during the summer months 
watchmen are placed on the heights near the sea at various parts 
of the south-west coast to signal the approach of a shoal. The 
boats then go out and endeavour to surround it with a seine (a 
large net about a mile loag), but being propelled by oars they 
cannot travel as quickly as the fish, and frequently part or the 
whole of the shoal is lost. The speed of this steamer being about 
nine miles an hour it is able to overtake the fish and pass the 
seine round them before they can make their escape. The vessel 
is 37ft. long by 9ft. broad, is built of teak, and very strongly 
made, and on the trial drew about 3ft of water. Ample stowage 
room for the fish is provided, as the engine and boiler are placed 
amidships, and take up very little space. They are constructed on 
the usual plan adopted by Messrs. Yarrow and Hedley, the boiler being 
Sucleial and multitubular, and the engine being vertical, withone 
cylinder 6hin. diameter, 7in. stroke, and making about 240 revolu- 
tions per minute. A very neat bilge-clearer worked by the boiler 
obviates all necessity for baleing. The only fault we have to find 
is that the furnace door is placed forward and the engine aft. The 
consequences are, that if anything like a sea were on it would be 
almost impossible for the stoker to attend to the engine, and if a 
wave caught him in the act of stoking it might chance to ex- 
tinguish his fire. It is true that this helps the draught, 
but an arrangement similar to that used on locomotives would 
serve the purpose equally well. The trip from Charing Cross to 
Greenwich was made in fifty minutes with the tide, but against 
a very strong wind, and the return journey was effected in about 
the same time. 
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Ir will Le fresh in the minds of oar readers, no doubt, that 
Messrs, Barrows and Stewart, of Banbury, did excellent work, 
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fast. The machime isso arranged that only one drum can pos- 
sibly be in gear at_once, thereby greatly reducing the risk of wheel 


during the Wolverhampton Show, with their roundabout tackle. | breakage. 


The windlass used we illustrate in the annexed engraving. It is 


so simple that little or no description is required. Two drumsare | 


mounted side by side on the same axle in a strong frame, and 
each is fitted with a brake to prevent the rope running out too 


It can be driven either direct from the crank shaft of engine or 
by pulleys and belt. The same lever that disconnects the drum 
throws the brake into action, and is so readily managed that in 
ordinary work one man can work both engine and windlass. 














PORTSMOUTH DOCKYARD EXTENSION. 

On Monday last the president and students of the Institution 
of Civil Enginee:s paid a visit to Portsmouth, in accordance 
with an invitation which they had received from Lieut.-Colonel 
Clarke, C.B., R.E., Director of Engineering and Architectural 
Works to the Admiralty. The council of the Institution were 
also invited, but, with very few exceptions, were unable to attend. 
A great many of the members and associates, however, as well 2s 
several other gentlemen who were not connected with the Insti- 


tution, took advantage of this opportunity to inspect these mag- | 





entrance, 80ft.; and depth, 49ft. The two locks leading from 
the tidal to the repairing basin are of such a size that they 
could, if necessary, be made to serve as graving docks, and 
besides these there is another dock opening into the tidal basin, 
which will draw 30ft. of water at low tide, and have sufficient 
length and width to take in the largest vessels in the British 
navy. 

About 850 convicts are employed on the grounds, the work 
they are engaged in being principally brickmaking. The upper 
portion of asmall martello tower at the north-eastern extremity 
of the works is also being built by them, as well as a portion of 
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nificent works, which when finished will be by far the largest 
dockyards in the world. 

The total area of the new works (see plan) is about 180 acres, 
of which 90 have been reclaimed from the harbour; and they 
comprise a tidal basin of 10 acres area, having an opening 300ft. 
wide into the harbour, and leading on one side into a fitting 
basin of 17} acres, and on the other through two locks into a 
repairing basin of 23 acres. A rigging basin of 18} acres is con- 
nected with the repairing and fitting basins, and also with the 
outer harbour. On the south side of the repairing basin, which 
is 1833ft. long by 700ft. wide, are four dry docks, the entrances 
to which are to be closed by sliding caissons, and pooh oe 
dimensions are as follows:— Length measured at coping, ; 


width at coping, 110ft.; width of floor, 42ft, 6in.; width at 


the eastern boundary wall. The masonry appears to be done 
well, and in a workmanlike manner, but pyogresses even slower 
than their short hours of work would appear to warrant, and it 
is evident that, with the exception possibly of the brickmaking, 
the difficult problem of “how to render convict labour remune- 
rative” has not yet been solved by the authorities at Ports- 
mouth. Portions of the walls of the rigging, fi ting, and repair- 
ing basins are also to be built by the convicts, and they are to 
be employed on the excavation of the rigging and repairing 
basins, as this is a work which admits of easier supervision 
than masonry, and which they are more capable of performing. 
With these few exceptions, the whole of the excavations, 
coffer-dams, and building of every iption is being carried 
and 





out by Messrs, Leather Smith, the contract price being 








£1,500,000, which will probably not be greatly exceeded. The 
coffer-dams, shown by a dotted line on the plan, were com- 
menced in June, 1867, and in August, 1868, the water was 
excluded and the excavations commenced. The time for the 
completion of the work expires in September, 1873, by which 
date it is anticipated that the contractors will have finished 
their portion of it, with the exception of part of the outer 
wall. This will be 5000ft. long when finished, and is 
being built in five sections of 1000f. each, the first of 
which is completed, and the second nearly so. It is 20ft. wide 
at the base, and 47ft. high, the batter being 1 in 8. The 
upper portion is solid brickwork, faced with stone to a depth of 
20ft. below the coping. Below this level it is of brick, backed 
with concrete, with occasional courses of brickwork built across, 
to give it stability. The concrete used is made in the propor- 
tion of 11 of shingle to 1 of Portland cement, and as an instance 
of the strength of the latter, we may mention that on some 
blocks of granite being taken up for a temporary railway the 
cement in which they were set was found to have become so 
hard in six weeks as to draw the face off the stone. The total 
length of coffer-dam for this wall is 6200ft., and is built of two 
rows of sheet-piling, the diameter of the piles being about 12in., 
and the interstices being filled up with Stanshore clay. 

The visitors, numbering over a hundred, of whom nearly half 
were students, left Victoria by special train at eight o'clock, 
accompanied by Mr. C. B. Vignoles, President of the Institution 
of Civil Engineers, Mr. Manby, Hon. Sec., Col. Clarke, Messrs. 
McLean, M.P., Rawlinson, C.B., Murray, J. Easton, Admiral Hall, 
and Mr. George Smith, one of the contractors. The train arrived 
in Portsmouth at 10.40, and after a few minutes’ delay pro- 
ceeded straight to the dockyard, to the great disgust of a 
numerous body of “cabbies,” who apparently imagined that a 
special train must mean arich harvest for them. The visitors 
were received by Mr. Shaw Lefevre, M.P., Secretary to the Admi- 
ralty, Mr. Leather, Col. Hadden, R.E., Mr. Baker, the Mayor of 
Portsmouth, and several other gentlemen, and, after some slight 
refreshments in the contractor's mould-loft, were divided into 
four or five parties, and made a tour of the works under the 
guidance of Col. Clarke’s assistant engineers. We cannot 
speak too highly of the courtesy shown by these gentlemen, and 
the great trouble they took to afford their visitors every possible 
information, and to render their trip as instructive as it was 
pleasing. 

The route taken was past the existing steam basin, near where 
the two new gunboats, the Staunch and the Pluck, were lying. 
Two large graving docks similar to those bordering on the re- 
pairing basin are entered from this, which is separated from the 
deep cutting which will be the tidal basin, by acurved coffer- 
dam, in shape a quarter of a circle, and a very fine piece of work. 
The depth of the water at the part where it was excluded was 
30ft. at low tide, and this operation was performed by inserting 
panels between uprights fixed to piles, and filling in the crevices 
with Stanshore clay. The route taken after crossing the tidal 
basin, in which the excavators are still busily engaged, lay along 
the north-east or finished portion of the outer wall. The inner 
wall bordering on the repairing basin was commenced at the 
same time as the outer, but it was afterwards determined to 
leave it unfinished until the completion of the other. It is to 
be 41ft. deep, 16ft. wide at the base, and faced with stone on the 
inside to the level of low-water neap tides. The triangular piece 
of ground between the fitting basin, the tidal basin, and the sea- 
wall has an area of about five acres, and is to be used 
as a coal depét for sbips leaving the docks after repairs. 
After having arrived at the northern point of the sea-wall 
they descended into the fitting basin, the excavation of which 
is tolerably forward. The nature of the soil varies from clayey 
sand to sandy clay, and has very much the appearance of Lon- 
don clay, which, indeed, makes its appearance at one part of the 
works. It contains throughout veins of sand, boulders of sep- 
taria, limestone, and claystone, the latter predominating. These 
vary from a couple of inches in diameter to large masses of 
more than 10ft. cube. The material excavated, with the excep- 
tion of the portion needed for brick-making, is taken to Whale 
Island, a piece of land which formerly consisted of about four 
acres above high-water mark, the remainder, being on an average 
7ft. below, but which will now have an area of eighty acres at 
20ft. above high-water mark. This piece’of ground will be used 
by the Admiralty as a drill and practice ground for the sailors 
in musketry and gunnery. Leaving the fitting basin they 
passed through the locks, one of which is now nearly com- 
pleted, and crossed the repairing and rigging basins, towards the 
north-east wall. Proceedingalong the wall theycame to the brick- 
ground, where from 500 to 600 convicts are employed. They 
have, up to the present time, made more than 70,000,000 bricks, 
the whole of the clay for which has been ebtained from the 
works, Twenty-seven millions of these have been used by the 
contractors, and a large number have been sent away to other 
convict establishments. Five double Porter's brick-making 
machines are used, and these are provided with Murray's cut- 
ting-table. The bricks, after being dried, are burned in Hoff- 
mann’s circular kilns, of which there are five, divided into twelve 
chambers, each capable of holding 22,000 bricks. 

The total wall-frontage open to the tidal flow is 3200it., 
giving 2¢ft. of depth at low water, and 1800ft. at 30ft. of 
depth. The total wharfage of the enclosed basins is 9300ft, 
1,300,000 cubic feet of stone are at present om the works, but it 
is not accurately known how much of this is fixed. The con. 
tractors employ between 1500 and 1600 men, and use twelve 
locomotives working over thirteen miles of railway ; twenty- 
four steam travelling cranes, on a total length of four miles of 
timber staging, twenty steam pile-drivers, sixteen steam cranes, 
and nine other engines, mostly employed for pumping. h 

After they had finished their inspection of the brickmaking, 
the visitors proceeded to the dock marked X on plan. In a 
large tent in this dock a very admirable lunch had been pro- 
vided by a local contractor, at which Mr. Shaw-Lefevre presided, 
supported by Colonel Clarke and Mr. Vignoles, After having 
proposed the health of the Queen, Mr. Shaw-Lefevre gave 
“ Success to the Institution of Civil Engineers,” coupling with 
the toast the name of Mr. Vignoles, who, in responding, said that 
the civil engineers did not envy but congratulated their military 
brethren on their success in the magnificent operations which 
they had been called upon to carry out. He wished, too, to 
congratulate the Government on the progress of the great 
national work, and referred in glowing terms to the labours of 
Colonel Clarke, more especially at Malta and Chatham. He con- 
cluded by proposing the health of that distinguished officer, 
who, in responding, said that the credit was rather due to Mr. 
Wood and the other civil engineers who were associated with 
hirfPin the executive department. He concluded by expressing 
the wish that he might have the permission of the Government 
te invite the members of the Institution to witness the admission 


of the waters two years hence. s 
During the afternoon a large visited the workshops and 
one or two of the ships in the old dockyard. They went over 
the troopship Crocodile, which is outward-bound, but the great 
object of interest was the new ironclad turret ship Devastation, 
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Notwithstanding frequent alterations im detail, in consequence | 


of this being to some extent an experimental vessel, she is 
making rapid progress. The sides are 8ft. higher than when 
she was launched, and most of her armour-plating, which is 
10in. and 12in. thick, is ready for fixing. This is secured with 
3%in. bolts, having countersunk heads 5}in. diameter at the 
outside. The spur-wheel for working the turrets is made of 
gunmetal, in forty segments. It is 26ft. diameter, 3in. pitch, 
and the teeth are 2in. deep. These segments are interchangeable, 
and spare ones will be kept in case of breakage. A new corvette, 
the Blonde, attracted some attention from the beauty of her 
lines. She is being built on the Alabama, or, as it is called in 
Portsmouth, the “ Fight-and-run-away” type. 

The party left the dockyard at 7.15, arriving at Victoria at 
9.45. The weather throughout the day had heen excessively fine, 
though not too warm; all the arrangements had been well 
devised and carried out, and great satisfaction was expressed by 
the visitors at the result of their trip. 








FRYER’S CONCRETOR. 


At page 74 we illustrate one of Fryer’s sugar concretors as 
manufactured by Messrs. Manlove and Alliott, on the most recent 
and improved construction. Although this machine is pretty well 
known now to most sugar-makers in this country, it will be as 
well, forthe sake of many of our readers abroad who are not fully 
acquainted with it, to explain what end the concretor is intended 
to serve. 

The machine is the invention of Mr. Alfred Fryer, of Manchester, 
and has been called into existence by the belief that it is not the 
interest of the planter to compete with the refiner, but to produce 
the largest possible quantity of a material suitable for the latter 
to erate upon. The end aimed at by the concretor is then to 
concentrate as cheaply and efficiently as possible the juice which is 
supplied to it, turning it at once into a solid substance, which is 
easily packed, and is not subject to loss by drainage. To accom- 
plish this end the clarified juice is first run over aseries of shallow 
trays, as shown in our engraving, in a stream of about half an inch 
deep; these trays are divided by ribs running from one side nearly 
to the other, so that each tray forms a continuous narrow serpen- 
tine channel, in traversing which the juice passes six times from 
side to side of the tray. 

In the largest size there are ten of these trays placed end to 
end, and having connections so arranged that the juice can flow 
freely from end to end of this series; thus, the length of the series 
of trays being about 48ft., the juice has to traverse about 280ft. 
before it passes away to undergo a further process of concentra- 
tion in the revolving cylinder. 

Heat is applied to the bottom of these trays by means of the 
furnace, the flame of which passes under the whole length ; the 
juice is concentrated by means of this process to a density of from 

30 deg. to 34 deg. Beaumé. After leaving the trays the juice 
passes into the revolving cylinder shown, where it is made to 
expose a very large surface to the action of heated air drawn 
through the cylinder by means of a fan. The air itself is heated 
by passing amongst and around a number of tubesin the air heater, 
through the inside of which tubes the products of combustion pass 
to the chimney. In this cylinder the concentration is continued 
until the material has attained such a consistency that it drops in 
large flakes instead of flowing in a continuous stream. When 
this degree of consistency is attained it is discharged from the 
cylinder into casks, or any other convenient receptacle, and in cool- 
ing becomes a solid mass, which without any further manipula- 
tion is ready for shipment. The whole of the operations men- 
tioned above do not occupy more than about half an hour, while 
the supply of the juice to the machine and the discharge of con- 
crete from it are each of them continuous, or nearly so, both 
objects being effected without stoppage and without any inter- 
ference with the working of the machine. No molasses is made, 
but the average yield of concrete is about two pounds to the 
gallon of juice, gauging 104 deg. Beaumé. The material thus 
produced sets into a solid mass, which contains uninjured in 
quality or colour all the saccharine matter held in the juice from 
which it is made; is it not subject to any perceptible drainage on 
the voyage to England, and is precisely the article required by 
European refiners, 

There are three ways in which the concretor may be used in the 
manufacture of sugar, which may be thus described:—In the first 
method the concretor is used only to make “concrete” sugar. 
When this is the object to be attained the manufacturer proceeds 
as follows: The cane is crushed and the juice clarified or defecated 
in the usual way. After the defecation the juice passes on to the 
tray of the concretor, Here it is concentrated up to about 
30 deg. or 33 deg. Beaumé, at which density it passes into the 
revolving cylinder, also forming a portion of the apparatus. The 
interior of this cylinder is full of spiral blades of iron. As the 
cylinder revolves these spiral bladestake up the concentrated juice or 
syrup, and expose a very large surface of it to the action of a current 
of hot air drawn through the cylinder by a fan as we have before 
stated. The evaporation in this cylinder is conducted entirely by 
means of hot air, the consequence being, that though the 
evaporation proceeds rapidly, the temperature of the juice 
or syrup is kept low; indeed, on entering the cylinder 
the temperature of the syrup at once falls to about the 
temperature at which it would be boiled in a vacuum pan. 

The advantages of this method of using the concretor are, as 
the patentee affirms—(1) The smallness of the outlay required for 
the manufacture of a given quantity of cane; (2) economy in 
labour; (3) largely increased quantity of sugar from a given 
quantity of juice; (4) abolition of distillery, charcoal filters, cen- 
trifugal machine, molasses, tanks, &c. Its disadvantage is, that 
though very much more sugar is obtained by this process from a 
given quantity of cane juice than by any other system of manu- 
facture whatever, yet this sugar does not realise so high a price 
per ton as vacuum pan sugar. 

In the second method the concretor is used in conjunction with 
the centrifugal machine, to make “‘ counter” sugars. 

The process of concentration is conducted much in the sameway 
as in No, 1 method, except that the syrup, as it leaves the con- 
cretor trays, ought either to be filtered through bag filters, or 
allowed to subside for twenty-four hours before it passes to the 
cylinder. The object of this filtration is to remove any mechanical 
impurities left in the juice, which, if not removed, would be likel 
to impart an objectionable grey tinge to the sugar. Charcoa 
filters might be employed at this stage of the process, if the 
whiteness of the sugar were thought to be more important 
than the cost of its production. In the revolving cylinder 
the syrup is not concentrated to quite so high a point as 
if concrete sugar were to be made. From the cylinder 
the syrup is passed into coolers where it is allowed to stand for 
twenty-four hours to crystallise ; after this it is drained in the 
centrifugal machine. The molasses obtained from the “first 
sugar” may be boiled down a second time in the revolving cylinder 
to produce ‘second sugar.” The disadvantages of this system as 
compared with No. 1 method of workin eg od Increased out- 
lay for ae since centrifugal machines, filters, and molasses 
tanks are needed ; (2) increased cost of production, for as there 
are more processes to be gone through, so more labour and more 


fuel are required than where “concrete” sugar is produced ; (3) | 
The advantage of the 


diminished quantity of sugar obtained. 
process is that it produces a nice looking sugar, pure, and ‘good 
colour, which will sell at a higher price per ton thane. crete 


sugar, 
iL the third method the conoretor is used as an auxiliary : the 


vacuum pan, Where the conoretor is thus suplered it occupies 
the place usually filled by the ‘triple effet ” where that m is 
weed in concentrating the juico for the vacuum pan, cons 








cretor, we understand, performs this work of preparatory con- 
centration forthe vacuum pan more rapidly and more economi- 
cally than the triple effet. It needs no large boilers, nor costly 
air and water pumps to aid it ; it requires no skilled workmen to 
take charge of it ; it does not readily get out of order, and if out 
of order is very easily put right again. 

When used in connection with the vacuum pan the juice is 
only concentrated up to about 20 deg. Beaumé on the trays; it 
then passes to the revolvingcylinder, where its density is raised to 
30 deg. to 33 deg. Beaumé. After leaving the cylinder the con- 
centration of the syrup is completed by the vacuum pan in the 
usual way. The advantages and disadvantages of this method of 
working are similar to those of No. 2 method, but more marked, 
since No. 3 system needs still more machinery and more labour 
and fuel, though at the same time it yields a more beautiful and 
higher priced sugar than No. 2 method. 

Having now described the various methods of using the con- 
cretor, we will proceed to consider the action of the machine when 
making concrete, and the various temperatures to which the juice 
is subjected during this process. . 

The time occupied by the juice in traversing the “ trays” is 
only about ten minutes, during which time the juice is’ concen- 
trated from, say, 10 deg. to 30 deg. or 32 deg. Beaumé. 

In the revolving cylinder it remains for about twenty minutes, 
during which time the evaporation is completed. Thesugar leaves 
the cylinder in such a state that as it ohn it becomes a solid mass 
not liable to drainage. 

Thus the juice is only exposed to heat for about half an hour. 
On the trays where the juice is thinnest, and therefore best able to 
bear heat without injury, the temperature is about 214 deg. to 
216 deg. Fah. A thermometer plunged into the juice on the trays 
at any point rarely or never registers more, and even this tempe- 
rature lasts for only about ten minutes. When the juice passes 
from the trays into the revolving cylinder its temperature at once 
falls to about 160 deg. or 170 deg. Fah. The temperature gradu- 
ally rises as the syrup approaches the outlet, untilit becomes 190 
deg. or 200 deg. Fah. at the point where the sugar issues from the 
cylinder. 

Let these temperatures and the length of time during which the 
juice is exposed to them be compared with the temperatures of 
the triple effet and vacuum pan, and the length of time during 
which the juice is exposed to them, and it would appear that less 
harm is done to the colour and chemical constituency of the juice 
by the concretor than by the triple effet and vacuum pan. 





EXAMINATION FOR ADMISSION TO THE EN- 
GINEER ESTABLISHMENT (INDIA). 
(Continued from page 57.) 

[Turspay, JuLy 25, 1871.—3 To 6 P.M.] 

APPLIED MatuHematics.—II. 

1. Explain the mechanical terms labouring force, work done, 
duty of an engine, modulus, horse-power. : 

The French estimate of a horse-power is 75 kilos. raised one 
metre in one second, a metre being 3‘28ft. and a kilogramme 
2'2lb. Compare this with the English estimate; and find what 
fraction of a horse-power is exerted by a man of eleven stones 
weight, who ascends a mountain 10,000ft. high in eight hours. 

2. A body weighing two tons rests on a smooth horizontal table 
and a uniform horizontal pressure is applied to it for five seconds, 
at the end of which time it is moving at the rate of four miles an 
hour: find what weight the pressure would support. 

3. Two weights P, Q, are connected by a fine string passing over 
a smooth pulley; determine the motion and the tension of the 
string, and prove that the centre of gravity of the weights 


descends with acceleration Gre) g,9 being the acceleration 


of a body falling freely. . ’ 

4, In a machine without friction or inertia a weight P supports 
a weight W; if these weights be interchanged, and if in the en- 
suing motion both move vertically, their centre of gravity will 
descend with acceleration equal to 

(W—P)? 
nad —— Do 
W?—-WP+PF 

5. The time of falling under the action of gravity down all 
chords of a vertical circle which pass through either end of the 
vertical diameter is constant. = ? 

6. A heavy particle is projected from a given point in a given 
direction with given velocity, determine its position and state of 
motion at any subsequent motion. 

A number of particles are projected simultaneously from the 
same point, prove that the tangents to their paths at any sub- 
sequent moment meet in a point. a hye 

7. A perfectly inelastic young lady weighing 7} stones skips Gin. 
high fifty times: prove that the energy dissipated in this amuse- 
ment, if properly directed, would arrest a thief weighing twenty 
stones, running at the rate of ten miles an hour. 

8. A smooth hemispherical vessel stands on a horizontal table; 
above it isa smooth conical funnel having the same axis as the 
hemisphere. The funnel is filled with a block of ice, which is 
made to rotate about its axis; the funnel is then heated so that 
the ice melts and the water falls through apertures into the hemi- 
sphere, which it exactly fills when it again becomes frozen: if 2a 
be the vertical angle of the funnel, compare the original and final 
angular velocity of the ice. 

9. Prove that the pressure on a plane area immersed in a 
uniform heavy fluid is the same as if the pressure were at every 
point equal to that at the centre of gravity of the area. 

10. A laraina in the form of an isosceles triangle is immersed in 
fluid, its axis being vertical and its vortex downwards; prove that 
the centre of pressure of any part of the lumina intercepted be- 
tween two horizontal planes is equidistant from those planes. 

11, Give the equation connecting the pressure, density, and 
temperature of a gas; and describe an experiment by which Mar- 
riotte’s law may be tested. 

12, A syphon filled with water has both ends closed, and the 
shorter leg is immersed in a trough of mercury; both ends are 
then opened: describe the motion which will ensue, and investi- 
gate under what condition mercury will flow out of the longer leg. 

13. The density of hydrogen at temperature 0° C, and pressure 
0™°76 being taken as the unit of density, find the density of the 
air at 20°C. and 0™°8, assuming it to consist of a mixture of 
nitrogen and oxygen in the proportion of 4 to 1 by volume. (The 
densities of nitrogen and oxygen are respectively fourteen and 
sixteen times that of hydrogen at the same pressure and tempera- 
ture, and ‘00365 is the coefficient of dilatation of a gas), 


[THURSDAY.—Morning Paper.] 
SURVEYING, 
Time—-Tkree hours, 

Nore.—You are particularly requested to write legibly and to 
answer the questions as isely as possible. No values will 
be assigned for any matter which is not strictly relevant to the 
question put. The questions need not be answered in the order 








(a) A level whose axis is 4}ft. above the ground reads a staff 


| 800/t. distant at 10°26. What is the true difference of level ? 

4, What advantage does a traverse by Gale’s method of rect- 
angular co-ordinates possess over a meridian traverse? How is the 
latter carried out? 

5. Describe briefly and in proper order the various o_o neces- 
sary in conducting a trigonometrical survey, and show bya dia- 
gram how the sides of the triangles may be rapidly extended from 
an unavoidably short base, without admitting any il-conditioned 
triangles into the work. 

6. Two road lines meet at an angle of 120deg., and a curve 
springing from a point 350ft. from the intersection joins them. 
Give the calculations necessary for laying out the curve (a) by 
offsets from the tangent (b) with a theodolite by angles taken at 
the circumference. 

7. In walking towards a certain object I found the angle of 
elevation of its top to be 30deg. at one milestone, and 45 deg. at 
the next. How much further should I have to walk before I 
reached it, the milestones and object resting on the same level ? 

8 Pand Q are two points in a trigonometrical survey which 
have been determined to be three and a-half miles apart. A and 
are two other points in a survey to be connected with the above, 
whence the following angles were taken, viz. :— 

PAQ = 42°. 15’. 30". 

QAB = 31°. 28’. 25". 

ABP = 40°. 19. 50". 

PBQ= GI. 1. WB. 
Give the necessary form of computation in order to determine the 
distance A B. 

9. Three points in a survey are visible from your position and 
are fixed on your plane table. Show how to determine your posi- 
tion by observation to these points—(a) with the plane table sights; 
(b) with a sextant; (c) with a prismatic compass. 


EXAMINATION IN ENGINEERING. 
Examiner—Mr. WILLIAM POLE, F.R.S., Mem. Inst. C.E, 


Notice.—In order to bring within the scope of the examination 
students who have been educated under different circumstances, 
and in different branches of engineering, questions on a great 
variety of subjects have been introduced. It is not intended that 
any large number of questions should be answered by one person ; 
each candidate is therefore recommended to select those on subjects 
in which he has had most experience. Thorough and complete 
answers to a few questions will carry more weight than imperfect 
answers toa large number; superficial answers to questions which 
require full explanation will, as a general rule, be disregarded. 
Full marks may be obtained by a small number of answers, if they 
show sufficient knowledge. Details must be given of all calcula- 
tions. The candidates are desired to make free use of hand 
sketches (geometrical, not perspective) to illustrate their answers, 
as from these sketches inferences will be drawn as to the nature of 
their experience. The addition of figured dimensions, in cases 
that admit of them, will give the sketches greater value. The 
number of the question should be prefixed to each answer. A 
margin of 1}in. should be allowed on the left-hand side of each 
page. Neatness in writing and sketching, and good descriptive 
language, will enhance the value of the answers. 


Part IL—APPLICATIONS OF THE SCIENCES TO ENGINEERING. 


Statics. 

1. Give a general expression for the position of the centre of 
gravity in regular plane figures. Illustrate by a few examples. 
> How would you find, practically, its position in an irregular 

gure ? 

3. Define what is meant by the coefficient or modulus of longi- 
tudinal elasticity. Give its practical value in any cases you can 
recollect. Similarlydefine the coefficient or modulus of transverse 
elasticity. State its numerical relation to the coefficient of longi- 
tudinal elasticity in any cases you can remember. 

4. Define ‘‘ centre of elasticity,” ‘‘ mean fibre,” “‘ deformation.” 

5. Define “bending moment,” ‘‘moment of resistance,” 
‘shearing force,” ‘‘shearing stress,” ‘moment of elasticity.” Also, 
** moment of inertia,” and “‘ radius of gyration” of a plane surface. 

6. What is the theoretical curve formed by the chain of a sus- 
pension bridge, supposing the whole weight to be distributed 
uniformly along a horizontal line? What, under this condition, is 
the relation between the total load per lineal unit and the tension 
at any given point of the chain? 

7. Give a brief investigation of the general nature of bendin 
stress on a horizontal beam, supported at the two ends, and loaded 
either by a single load concentrated at any point of the length, or 
by a load distributed uniformly. Deduce, from this, practical 
formule for determining the strength of beams, loaded either 
uniformly or at one point, of different transverse sections, such as 
rectangular section, circular section, annular section, section with 
all the metal collected in the top and bottom members, I-shaped 
section. 

8. Deduce similar formule for the deflection of beams. 


P 9. Describe, without demonstration, the successive steps of the 


process of computing the dimensions and proportions of a plate 
girder, in wrought iron, for a single-span bridge under a rail way. 

10. State the mode of calculating the stresses on the various 
parts of a Warren or triangular-framed girder, with articulated 
joints, loaded uniformly over its length. Illustrate by a simple 
example, 

11. Calculate the stresses on the various parts of a similar 
girder, loaded by a single weight hung on one of the joints about 
half-way between the middle and one end, and neglecting the 
weight of the girder itself. 

12. Is the process which is strictly applicable on the assumption 
of articulated joints, as in the last two questions, also applicable 
when the joints are not articulated? Give the reasons for your 
opinion, 

13. State what you know as to the peculiar theoretical properties 
of continuous beams. Enunciate, if you can, the “theorem of the 
three moments,” and state its object. 

14, State what you know as to the strength of columns, having 
special reference to the proportion between their lengths and 
transverse dimensions. 

15. A hollow cast iron column 25ft. high, and fixed at the 
ends, is required to support a vertical load of 15 tons, whose re- 
sultant acts along the axis of the column. Compute suitable 
proportions for sucha column, assuming a factor of safety = 10 
and thickness of metal = 4 of the exterior diameter, using either 
Gordon’s or Hodgkinson’s formula. 

16. A wrought iron strut, 15ft. long, articulated at the ends, is 
required to support a load of 17 tons, whose resultant acts along 
the axis of the strut, assuming a factor of safety = 4, compute 
the proper diameter, using Gordon’s formula, 

17. A certain roof principal woyld, if there were no tie-bar, 
thrust outwards with a force of five tons on each side. Suppose 
a straight iron tie-bar inserted, what must be its diameter, so as 
to sustain a tensile stress of five tons per square inch? 

18. Whatisa ‘*Polonceau truss?” Describe, without demon- 
stration, the successive steps of the process of designing such a 
truss, or any other that you may be better acquainted with, of 





set down, but those which appear easiest should be taken up 

and then the more difficult ones, taking care to prefix the 

number of the question to each answer. 

1, Upon what fundamental geometrical theorem is chain sur- | 
veying based, and what check is there on the accuracy of the | 
measurements in this system of surveying? 

2. Aline measured with Gunter’s chain was entered as 2015 | 


links, but it was subsequently discovered that the chain used was 


we a long. What was the true length of the measured line in | 

eet 
3. Le apm pe ated an instrument in imperfect | 
oan precaution would it be necessary to take in | 
to obtain correct readings of the levelling staves? j 


ipoteeate span, distinguishing between different modes of applying 
| the . 


19. Representing by 100 the capability of an iron shaft, 3in. 
diameter and 5ft. long, to resist fracture by a twisting stress, 
what will be the respective capabilities for the same object of 
another shaft of the same material, 3in. diameter and 10ft. long, 
and a third, 6in. diameter and 10ft. long? Give, also, their 
respective capabilities for resisting deformation by a twisting 
stress, 

20. About what weight, hung on the middle, will break a sound 
oak beam, of pon thes wry si 12in. deep, 9in, wide, and 10ft. 
long between the supports ? 

(To be continued.) 
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RAILWAY MATTERS. 

THE capital account of the Sirhowy Company shows that 
£202,297 has been expended. 

Mr. THomas Scort, of Edinburgh, has just taken a contract to 
supply about 4000 tons of rails for the Edinburgh tramways. 

TuE Manchester Examiner is informed that the absolute block 
system will come into use almost immediately on the lines between 
Liverpool and Leeds, vid Manchester, and between Manches‘er 
and Stockport. 

THE directors of the Midland Company have just decided on re- 
commending to the proprietors a dividend on the ordinary stock 
of the company for the half-year ending the 30th of June last at 
the rate of 64 per cent. per annum. 

Mr. HarrrincE has given notice of his intention, at the next 
meeting of the proprietors of the London, Chatham, and Dover 
Company, to propose a resolution to the effect that testimonials 
be presented to the Marquis of Salisbury and Lord Cairns in 
recognition of their eminent services in the arbitration on the 
affairs of the company. 

THE directors of the London and South-Western Company have 
resolved to recommend to the proprietors at the half-yearly general 
meeting on the 10th inst. that the dividend for the half-year end- 
ing the 30th of June, 1871, be at the rate of 4} per cent. per 
annum on the ordinary capital stock of the company, carrying over 
a balance of about £12,700. 

On Wednesday the new spur line of the London, Brighton, and 
South Coast Company to Eastbourne was officially opened for 

ublic traffic. The new line will greatly improve the train service 

etween Eastbourne and London : all trains now run direct to and 
from Eastbourne. Additional trains for Eastbourne, St. Leonard’s, 
and Hastings have been put on. 

THE Great Eastern directors resolved, in concert with the 
Manchester, Sheffield, and Lincolnshire Company, to support the 
bill introduced by the South Yorkshire coal-owners, and to bear a 
proportion of the parliamentary expenses. Owingjto the opposition 
of landowners it was not successful ; but the evidence given before 
the committee was such as to leave little doubt that before long 
the ‘desired communication with the great northern towns, in 
one way or other, will be secured. In other respects the history of 
the half-year has not been unsatisfactory. A large portion of the 
Metropolitan Extensions are advancing rapidly to completion, 
and will probably be opened before the directors meet the sbare- 
holders again. The line has been free during the half-year from 
any important accidents. 

THE doubling of the Belfast and Northern Counties line between 

3allyclare and Dunadry stations is now in progress, and will be 
completed in the course of a month. There has been added to the 
company’s stock during the past six months twenty covered, ten 
open, and ten lime wagons. But even this number has been found 
insvfficient, and to meet the requirements of the traffic twenty-five 
more wagons have been ordered, Two passenger vans have also been 
added to the stock. The Londonderry and Coleraine Railway Bill 
for the sale of the line to this company has passed both Houses, 
and only awaits the royal assent; when this is obtained the neces- 
sary steps for taking over the line will be carried out. The capital 
account shows that £1,166,241 has been expended, leaving a 
balance against the account of £7928. 


THE conference to consider the points of junction of the different 
Turkish railways which was recently held in Vienna has, accord- 
ing to the Neue Freie Presse, not terminated successfully. A 

roposition of Baron Hirsch’s relative to the Bosnian and Servian 
ines was unanimously adopted, and will be carried out in a few 
months, together with the completion of the main line crossing 
the Salonich-Belgrade Railway. The Servian Government will, 
upon the junction being immediately arranged, commence the 
necessary financial and other operations. The Turkish Govern- 
ment and the concessionnaires, whose interests are identical with 
those of the Bosnian lines, do not, it is said, offer objections to 
any arrangements which can be arrived at for the junction of a 
Turkish-Servian railway with an Austro-Hungarian one, 

THE German Correspondent says the German Government has 
decided that railway rolling stock is not to be considered a fair 
prize of war, and the carriages taken from the French will conse- 
quently be restored as soon as the great transports at present 
going on are finished. As yet, however, no Government has 
declared its adhesion to the German view of the case, and the 
question therefore still remains open. The value of the property 
immediately concerned was by no means insignificant, since, 
according to the official statement made in the French National 
Assembly, 10,000 railway carriages were taken by the German 
troops. As at Le Mans, Amiens, St. Quentin, 8: emiind, and 
several other places, railway trains were captured in actual battle, 
it might well have been argued that at least these carriages were 
a fair prize of war. 

THE agreement under which the Metropolitan Company worked 
the traffic upon the Metropolitan District Railway terminated at 
the end of the half-year, and the Metropolitan District Company 
now conduct their own traffic. A new agreement has been entered 
into which the directors believe will prove mutually advantageous 
to the two companies. The works for the accommodation of the 
traflic of the London, Chatham, and Dover Railway at Smithfield 
and at Moorgate-street are completed and ready for occupation. 
The progress during the past six months in the letting and reali- 
sation of the company’s surplus lands has been satisfactory. 
The directors propose, as soon as satisfactory arrange- 
ments are completed, to take such steps as may be necessary to 
enable the works of the eastern extension between Moorgate and 
Bishopsgate to be commenced in the spring of the ensuing year, 
which will not only connect the line with the important system of 
the Great Eastern Railway, but will bring the company’s terminus 
to Broad-street, yet nearer to the centre of the City, and close to 
the Metropolitan station of the North London Railway. The 
report of Mr. J. Fowler, the engineer-in-chief, states that the 
ventilation of the line has been improved during the past half- 
year by the construction of the open signal station between 
Gower-street and King’s Cross, and he anticipates much additional 
improvement by the construction of the further openings in the 
Euston-road, for which they have obtained parliamentary sanction 
this year. 

On Monday meetings were held in Edinburgh of undertakings 
in connection with the North British Company of the preference 
shareholders of the Stirling and Dunfermline Railway, of the 
Stirlingshire Midland Railway, of the West of Fife Railway, of 
the Kinrosshire Railway, and of the Wansbeck Railway (4 per 
cent.). The meetings agreed to convert their preference stock 
into a consolidated lien stock of the company, in the terms of the 
North British Railway Powers Act, 1870. Proposals to convert 
the preference stock of the Selkirk and Wansbeck (33s. 4d. per 
cent.) are delayed. A special general meeting of the North 
British Company was afterwards held, at which it was agreed to 
create consolidated lien stock bearing a fixed preferential dividend 
of 4 per cent., to be issued to the holders of those classes of 
stocks of the company the proprietors of which might agree to 
convert the same into ‘‘ consolidated lien stock.” A meeting of 
the proprietors of the North British Ordinary Stock was subse- 
quently held to consider a proposal for the consolidation of the 

North British Ordinary Stock, the Border Union Ordinary Stock, 
and the Edinburgh, Perth, and Dundee Ordinary Stock. The 
chairman, Mr. Stirling, suggested that in consequence of the 
difference of opinion existing among the shareholders as to the 
terms of the proposal it might be advisable to delay the considera- 
tion of the matter. In the meantime he moved a resolution to 
that effect, and the resolution was carried. Several other meet- 
ings, including those of the Border Union and Edinburgh, Perth, 
and Dundee shareholders, were also postponed. 












NOTES AND MEMORANDA. 


M. Wvrrtz has announced to the French Academy of Sciences 


hat a young chemist in his laboratory has succeeded in transform- 


| ing lactose, or the uncrystallisable sugar of milk, into dulcose or | 











dulcine, the sugar of mannite, which may easily be obtained in 
very beautiful crystals by the successive reaction of hydrochloric 
acid and sodium-amalgam. 


A CORRESPONDING member of the Glasgow Natural History 
Society, having been lately in Panama, has contributed to a local 
journal in the latter city an interesting account of the ants of the 
country. He describes a curious covered way or tubular bridge. 
In tracing one of these covered ways he found it led over a pretty 
wide fracture in the rocks, and was carried across in the air in the 
form of a tubular bridge of half aninch indiameter. It was the 
scene of busy traffic. There was nearly a foot of unsupported tube 
from one edge of the cliff to the other. 


AN unexpected and most important discovery of coal beds on 
the Isthmus of Panama, and within the past few weeks brought 
practically before public attention, seems likely to effect greater 
changes in steam navigation in the Aflantic and Pacific oceans than 
any discovery or project within our recollection. Singularly 


| enough, the fact of the existence of coal on the isthmus is directly 


at variance with the thevries of Humboldt and other eminent phy- 
sical geographers, who were of opinion that coal could never be 
found of good quality and in large quantity in volcanic countries. 
As these coal beds may be said to be inexhaustible, the importance 
of the discovery to commerce can hardly be over estimated. There 
is water communication with the Atlantic by the way of the Rio 
Indio, on the banks of which the coal lies. The mines are situated 
at Uvero, at Joboncillio, and at Esterial—all lying inland between 
Aspinwall and Panama. It is thought in America that this dis 

covery will somewhat tend to divert commerce from China to the 
Suez route, the coal for which at Aden, &c., has to be taken from 
England, 

M. Fevrx PLaTeav has recently undertaken a number of experi- 
ments to determine the question whether the cause of the death of 
fresh water animals when removed to sea water, and of marine 
animals when removed to fresh water, is the difference in the 
density or in the chemical constitution of the water. His obser- 
vations were made mostly on various species of articulata; he 
found that those fresh water species which possess an aérial respi- 
ration can survive the change to salt water, while those which 








possess only a branchial and cutaneous respiration die quickly. ! 












By experimenting on water made denser by the solution of r. 
M. Plateau came to the conclusion that the density of the water 
is not the destructive agent, but a portion of the salts held in solu- 
tion. The chlorides of sodium, potassium, and magnesium, he 
found to be very quickly fatal to fresh water specie ile the 
sulphates of magnesium and calcium have no pre} fect 
In the same manner the death of marine animals i iter 


appeared due to the giving off of sea salt from their bodies to the 
surrounding fluid. All these facts he believes explicable from the 
the laws of endosmose and diffusion. 

Tue following tables, deduced from Professor Potter’s experi- 
ments, show the quantity of light lost in reflection from metal, 
and in transmission through plate-glass of the thickness of one- 
ninth of inch, at different angles, varying from perpendicular 
incidence to 70 deg. of obliquity :— 
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Table of experiments on metallic 
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AMONG the raw-stuffs sent by Dr. von Scherzer from Pekin was 
one called schio-lias,a kind of varnish which is employed for 
varnishing all kinds of wooden things, and has the property of 
making these articles water-tight Dr. von Scherzer has seen 
wooden chests in Pekin which have been over Siberia to St. Peters- 
burg and back, and still remain sound and water-tight. “Even 
baskets of straw used for the transport of oil are, by means of this 
varnish, made perfectly fit for the purpose. Pasteboard, by its use 
becomes, both in appearance and firmness, like wood. Most ex- 
posed woodwork is coated with schio-lias, which gives it an ugly 
red appearance, but it gains in durability. This varnish was ex- 
amined by the Australian Agricultural Department, and Dr. von 
Scherzer’s communication was fully corroborated. The ‘‘ Wieners 
Geweberrein” also made trial with it. By mixing together three 





| has been discovered on the line 
York, 





parts of fresh, beaten, defibrinated blood, four parts of slacked | 
lime and some alum, a thin, sticky mass is obtained, which is im- | 


mediately ready for use. Articles which are required to be par- 
ticularly water-tight are varnished twice or at most three times by 


the Chinese. In Europe this varnish is not yet made, although | 





it is one of the surest and best ways of making wooden articles 


perfectly water-tight. 


THE statistical abstract of the Board of Trade is now brought 
down to the close of the year 1870. Its tables relate to revenue 
and expenditure, imports and exports, shipping and railways, 
population and pauperism, mining and agriculture, and other 
matters of national interest. We learn, from the opening leaf, the 
gravity of our public burdens—the extent of our taxation, public 
and local, The sums annually raised, directly and irectly, for 
the purposes of local expenditure, are estimated at more than five- 
and-twenty millions for the United Kingdom, being in the propor- 
tion of sixteen shillings per head of the population; and if the 
national taxation be added, we have, in the year ending March 
31st, 1871, a total exceeding ninety-five millions, or somewhat over 
three pounds a head throughout the whole people of Great Britain 
and Ireland. The public expenditure of the year, after deducting 
charges of collection (£5,308,402), was £64,240,137 ; more than one- 
third of which (£26,826,437) went for interest and management of 
the National Debt, and upwards of another third (£24 
required for the maintenance of the army and navy.  ‘T’ 
maining sum—£13,176,659—sufliced for the civil list and ci 
charges of all kinds; while the forces and the debt took three 
times that amount, (the debt itself, at the close of the last finan- 
cial year, being £795,370,122). The tendency of the debt is 
downwards, its amount having been £8 76,254, in 1857, or 
£40,306,132 in excess of the present st and there is an 
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increase in population to share the burden and enlarging 











trade, ‘The value of our imports and exports of mn 
chandise in 1857 was : or £11 17s. per head 
Kingdom; and in 1870 it 


of the population in the T 
1 


nited 
was £547,430,820, or £17 15s. 2 


| 
1, per head. Of raw cotton | 
| 





we last year imported 1,3 ,586 Ib., more than one-half 
of which (716,245,040 Ib.) came from the United States, 
341,467,728 1b. from British India, and from Egypt, 143,700,144 Ib. 
For our imports of wool, extending to 263,250,499 lb., we wer fly 
indebted to Australia, which sent us 175,08! ., Or nea 
thirds of the total amount. Of wheat, and w 
we received 35,705,138 ewt. in the yea | 
receipts we were mainly indebted to iurvests of two great coun- | 
tries, Russia and the United States. From the former we had 

5,315 5 73, meking us wide 
and 

















10,315,315 ewt., and from the latter 14,520,1 
partakers in the abundance of} their fertile fields 
territories, 





MISCELLANEA. 
Ir is stated from New York th he 

by the explosion of the ferryboat Westtic 

D of green mottled granite, the first ever founac in America, 

of the Adirondack Railroad, New 


ld now exceed eighty. 












Apvices from Dortmund speak as to the state of the 
iron trade in that district. Prices y considerable firmness. 
The price of coal is also hardening, however. 

On Wednesday the select committee to which the Thames 
Embankment question was referred agreed upon a report recom- 
mending that the ground in dispute on the Embankment should 
be appropriated as a public garden. 

THE following appointments have been made at the Admiralty : 
—John H. Heffernan, chief engineer, to the Spartan; John T. 
Harris, engineer, to the Valiant, additional, for tenders; George 
Quick and Edward Williams, engineers, to the Spartan. 

An Eastern Counties Industrial Exhibition was opened on Wed- 
nesday at Norwich. The Earl of Kimberley was to have presided, 
but in consequence of the pressure of public business and a 
domestic afiliction his lordship was unable to leave town. 

THE Local Board of Health of Swindon have purchased a farm 
for the purpose of sewage irrigation. They have appointed Messrs, 
Russ and Minns, of Westminster, engin , to carry out the 
works n¢ for the perfect drainage and utilisation of the 
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oyed in replacing a part of the stone balus- 
: de la Concorde in front of the 
from the Place de l’Etaile had in- 
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ured the y work to such an extent that all partial repairs 
were 01 1e question. 
7 lia of Rome announces that in the excavations made 





e Citorio, with the object of completing the 
Chamber of Deputies, there has been found 
] presenting Hercules, with a 






ul torso in 
i ver the sh« C 
journal, the Jron Age, informs u 
bronze is becoming very largely employed for industrial purposes 
in the United States. It is said to be a great favourite with 
metal-workers, as it may be forged like iron, and becomes very 
compact under the } " 

THE Paris Mint is at present occupied in coining several millions 
of bronze pieces for the Egyptian Government. As for French 
money, the manufacture is temporarily suspended until the new 
model shall be decided upon. A competition is to be opened in a 
few days for the choice of the new design. 

Tue Thames Embankment difficulty will, the Olserrer believes, 
be settled by a compromise, the Crown ceding its rights to the re- 
claimed soil to the Board of Works ata moderate price. Arrange- 
ments are being m for j Ir. Noble’s statue of the late 
Earl of Derby on the Thames Embankment. 

THE whole of the gas for the city of London will shortly be 
supplied from the new gasworks at Beckton, and arrangements 
have just been made that the appointment of examiner of this gas 
shall alternately be exercised by the Board of Works and the Cor- 
poration, the latter box ) have the first nomination. 

erial Highness the Grand Duke Constantine of Russia 
his brother, the Emperor of Russia, the Star of 
der of St, Stanislaus of the first class, to be con- 
1. J. Reed, C.B., late Chief Constructorof the Navy, 
vf his recent visit to the imperial dockyards and 
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THE Rev. J. Jellet has brought the question on the growth of 
the beet-root for sugar in Ireland before the Royal Irish Academy. 
hows that the saccharine qualities of the roots grown at 














evin are h; and hence the inference drawn from the ex- 

ents made is that beet-root sugar may be profitably made in 
? 
id. 

largest obelisk ever known to have been cut from the 


quarries in the neighbourhood of Aberdeen has just been 
It measures 25ft. in length, 




















2ewn from the Stirlinghill quarry 

and weighs 16 tons, and is worth, inits rough state, upwards of 
£200 sterling. It is a beautiful piece of red granite, entirely free 
from flaws. 

HE Courier du Bas-Rh tates that at Berlin the execution of 
a canal to unite the Baltic and the North Sea is now under more 
serious consideration thanever. ‘The cutting,” says that journal, 
win ss a pl hree miles wide, and of which the 
hig! ‘ sore than OSft., cannot present any 
serious di 

} y 






THE commission appointed on Jur ire into 
the several matters relating to 
their 92nd meeting at Root 
agreed to their report on Thursda 
mission will be published as s 
with maps, sections, &c., wl 
pletion. 

Tur Royal Cornwall Polytechnic Society has nearly completed the 
fourth decade of its useful career. By its annual exhibitions, and 
its offers of premiumsand prizes for the useful applicationsof science 

us effected much good in connection with the great mining in- 

es of Cornwall. The society has just issued an appeal to the 

owners of mines and others for additional support, to enable it to 
continue its valuable work. 

Last week piece of glass, measuring 100 superficial feet, 
underwent the process of silvering at the works of Messrs. Pratt 
and Co., Peasley Cross, St. Helens. This is the largest mirror 
ever turned out of any establishment in Lancashire, and, with one 
or two exceptions, the largest ever done in England. The silver- 
ing was accomplished by the new process, by which the mirror is 
completed in forty hours, instead of occupying ten 
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A FATAL boiler explosion occurred on Wednesday night at the 
Tyne Dock, near South Shields. J am crane was engaged in 
discharging cargo from a vessel when boiler st nly burst, 








silling aman named John Child, a seaman on board the vessel 
Beatrice, of Hartlepool, and seriously injuring two other men 
anda boy. Several vessels in the neighbourhood of the spot 
where the : ent occurred were damaged. The cause of the 
explosion ws d to be want of water in the boiler. 

IN consequence of the recent deaths of Messrs. Thomas 
and Henry Wood, partners of the firms of Wood Brothers, of 
Stourbridge, Chester, and Cardiff, Henry Wood and Co., Liver- 
pool, and George Wood and Co., London, it is announced that 
the following arrangements have been made for carrying on in 
future the business of th e firms. The Stourbridge business 
will be carried on by Mr. J s Wood Aston, under the style of J. 




























Wood Aston andCo. The Liver; i Chester businesses under 
t yle of Henry Wood and Co., ¢ he Le under 
the style of George Wood and Co., lber ed on 


', Albert Wood, who takes tnto partnership Mr, William 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


* PARIS.—MM. Xavier and Borveau, Rue de la Banque. 
ERLIN. —Messrs. A. AsuER and Co., 11, Untre den Linden. 
TENNA.—Messrs. GERotp and Co., Booksellers. 
EIPSIC.—AupHons Diirr, Bookseller. 
MADRID.—D. Josz Atcover, Bditor and Proprietor of the *‘ Gaceta 
Industrial,” Preciados 49 y 51. 
NEW YORK.—Wi.tmer and Rocers, 47, Nassau-street. 





TO OORRESPONDENTS. 


*," We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
goed faith. No notice whatever will be taken of anonymous 
communications. 

*.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order 
that answers received by us may be forwarded to their destination, 
No notice will be taken of communications which do not comply 
with these instructions. 

W. J. (Brierley Hill).—Percy “ On Ivon and Steel.” 

Cc. G. Kieserc.—A letter lies at our office for this correspondent. 

J. W. G. (New Motive Power).—A very old idea. We don’t believe a word 
of it. 

L. 4 N. R.—Zeuner’s ‘‘ Treatise on Valve Gear.” You can get it from 
Messrs. Spon, Charing Cross. 

W. J. N.—We regret that we are unable to afford you any information on 
the subject ; we have not a catalogue by us. If you can obtain one you 
could eusily answer your own question, 


STARCH MACHINERY. 
(To the Editor of The Engineer.) 
Srr,—Can any correspondent inform us who are makers of the plant 
used in the manufacture of starch from grain? X. anp Co. 
July 27th, 1871. 








Tue Exoineer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
trom the office on the following terms ( paid in advance) :— 

Half-yearly (ineluding double er oe £0 lds. 6d. 
Yearly (including two double numbers) .. £1 vs. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made, THe ENGINEER is registered for transmission atroad. 

Advertisements cannot be inserted unless delivered before siz o’clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fll. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and the publishing department of the paper 
are to be addressed to the Publisher, Mr. George Leopold Kiche; all other 
letters to be addressed to the Editor of Tae ENGINEER, 163, Strand. 
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DISINFECTANTS. 

ForEWARNED is forearmed, says the proverb. There 
seems no reason to doubt that Asiatic cholera is travelling 
westward on its beaten track, wherefore it behoves us to 
put our houses in order, so that the enemy may not take 
us unawares, Since 1832, when the cholera visited us, a 
desolating mystery, a large stock of experience has been 
gained; and although medical men, so far from having 
discovered a specific against it, are not even in accord as to 
its pathology or treatment, yet a large fund of experience 
has been gained as to the conditions under which the 
Asiatic scourge propagates itself from locality to locality. 
Since 1832 the cardinal point has been determined that 
cholera, unlike the plague and the small-pox—the latter 
having much in common with the plague—is not a conta- 
gious disease. It cannot be propagated by mere contact ; 
cannot even be disseminated, according to the major 
weight of authority, by breathing the air of cholera- 
infected places. The sole condition of its progress seems 
to be the taking in by the stomach of an organic germ, 
itself a cholera development. Hence, according to this 
theory—nay, more than theory, from our point of view 
an established fact—the restraining of cholera mainly 
resolves itself into the destruction of this organic germ by 
one or more things belonging to the repertory of disinfec- 
tants. Now it is of first importance to have a clear notion 
of the nature and agency of disinfectants, bodies which, 
though designated by one common name, are not equally 
applicable under all circumstances, Certain disinfectants, 
though potent as germ destroyers, have a limited applica- 
tion in that way, being themselves poisonous. Some 
destroy metal work, and therefore cannot well be used for 
the purification of metallic valvular drains. Some, though 
efficient, do not admit of use because of their too great 
expense, Owing to this diverse character it will be well 
worth while to run through the list of popular disinfec- 
tants, specifying the conditions and limits of utility of 
each. The most in repute of popular disinfectants is 
chloride of lime, of which the active or disinfective prin- 
ciple is chlorine. The excellence of this material consists 
in its evolving chlorine so gradually as to be not incom- 
patible with health; for chlorine itself in pure or concen- 
trated state, or even when considerably diluted, is rapidly 
destructive of human life when breathed. If the proposi- 
tion be to destroy the germs of communicable disease in 
an uninhabited apartment, no agent can compare with 
chlorine, easily procurable by adding oil of vitriol enough 
to convert into thin paste a mixture of black manganese 
with common salt, in equal parts. The mixture should be 
effected in an earthenware pan enveloped by hot sand, set 
in the middle of the room to be disinfected, care being 
taken to depart and close the door before any of the fumes 
are breathed. Chlorine is a powerful bleaching agent, hence 
all dyed and printed fabrics, the colours of which it may 
be desired to preserve, should be previously removed from 
the chamber operated on, if, indeed, the protection of such 
things under such circumstances be desired in any case, a 
precaution not to be sanctioned by considerations of sani- 
tary science. Chloride of lime solution forms an admir- 
able bath for the disinfection of cotton and linen fabrics; 
ce? ya employed for this purpose soap should never be 


Next in importance to chlorine and chloride of lime 





comes the permanganate of potash, the solution of which 
is popularly known as “Condy’s fluid.” This disin- 
fectant is very effective under certain known conditions of 
its efficacy. It is not like chlorine, volatile, hence it can- 


not pervade'a chamber and search out and attack organic | 


matters, which, therefore, have to be brought into contact 


with it. Under some conditions this is an advantage, as, 
for example, in an occupied sick chamber, where the pre- 


sence, of chlorine,eveniu an attenuated form, as whenslowly 
developed from chloride of lime, would seriously affect the 
breathing organs. 
entirely destroyed by sprinklivg the floor and walls with 
Condy’s fluid, or, perhaps, more effectual still, by hanging 
rags saturated with this fluid on lines. Perhaps, however, 
the greatest disinfectant value of the permanganate is refer- 
able to the facility with which it destroys organic matter 
present in water. This fluid itself is deep purple, a tint 
which immediately disappears when brought in contact 
with organic matters. Hence it follows that, if on adding 
a few drops of permanganatesolutionto a sample of water, 
the purple tint disappears, this is proof of the existence 
of organic matter; and if the object be that of purifving 
water from such by the permanganate, the lattershould be 
gradually added so long as decolorisation eusues. The 
fumes of burning sulphur enjoy a certain disinfectant re- 
pute, but the utility of this agent, certainly inferior to 
chlorine, is limited by the same considerations that limit 
the utilisation of chlorines, Sulphurous acid—and the 
fumes of burning sulphur are only that—is, however, of 
inestimable value as a specific disinfectant against such 
organic germs as result from certain varietics of fermenta- 
tion. Sulphurous acid checks fermentation absolutely ; 
hence, when brought into contact with otherwise ferment- 
able matter, the conditions for germ formation cannot 
arise. The repute in which carbolic acid is held as a dis- 
infectant is great, but this agent, though powerful, is not 
without drawbacks. It is very poisonous when swallowed, 
and, accordingly, numerous accidents have arisen from 
accidentally swallowing it. The odour of carbolic acid, 
though to some not disagreeable, is too strong to be com- 
patible with a wide range of domestic utilisation, and its 
vapour is injurious to the eyes. Amongst the most recently 
introduced disinfectants is the compound named chlo- 
ralum, the active principle of which being chlorine, assi- 
milates it in operation to chloride of lime. 

Any notice of disinfectants would be imperfect that should 
fail to take cognisance of lime wash, one of the most com- 
mon of disinfecting resources, and one so very much abused 
that, far from doing good, it is often injurious. About 
the power of quick lime to destroy organic germs—indeed 
all organic matter—there can be no question, and the 
practice of covering walls and other broad surfaces with 
thin caustic lime paste is accordant with one of the best 
disinfective indications. Unfortunately in practice the 
so-called operation of lime washing is little else than a 
pretence. The London plasterer, at any rate, is rarely 
content to make his wash of lime and water alone, he uses 
a certain portion of tallow and size to give adhesion, and 
mixes whiting or chalk with the quick lime to impart 
additional whiteness, The offensive odour of London lime- 
wash is too obvious for comment. This depends on the 
putrefaction of organic matter, the cause, we believe, of 
more harm than the actual lime can do good. Generally 
the presence of miasmatous infective matter is accompanied 
with an evil odour, but practice has demonstrated the possi- 
bility of the existence of disease germs without any odorous 
circumstance. The usual cause of evil smells, as in drains 
of houses, is the presence of sulphuretted hydrogen gas, au 
extremely poisonouscompound, which, if frequently breathed, 
lowers the health standard and begets disease. For this 
reason sulphuretted hydrogen should always be kept under, 
for reasons independent of organic germs, and perhaps 
common green vitriol—sulphate of iron—is the very best -_ 
stance for absorbing this gas. A pound of sulphate toa 
gallon of water are very good proportions, forming a liquid 
that admits of use in many instances when others would be 
inapplicable. For example, chloride of lime cannot be very 
extensively used in contact with metal surfaces without 
seriously affecting them. Thrown down the pipes of a 
closet, for example, it would soon destroy the fittings, 
whereas green vitriol has the advantage of being utilisable 
under these circumstances in any quantity without effecting 
the slightest disintegration. On more than one occasion we 
have protested against the abuse of dust-bins. We believe 
them to be the foci of more disease-originating evil than the 
public would like to contemplate; and, cholera or no 
cholera, we hold that the free-and-easy way of allowing 
not only dust but vegetable and animal organic matter to 
fester and putrefy there is not worthy of a civilised people. 
If servants could only be induced to burn such disjecta 
membra of household refuse as bones, cabbage-stalks, 
lobster-shells, and the like, merely conveying the ashes of 
these to the dust-bin, a great sanitary point would be 
gained; and if, in addition, the heap were daily covered 
with a thin layer of chloride of lime, or even ordinary 
caustic lime, the dust-heap evil—if not wholly done away 
with—would be reduced to a minimum. Having already 
touched upon the question of water supply, we sball only 
now add that filtration is not, in our opinion, effectual in 
freeing water from any but the grosser mechanical impuri- 
ties. That the very best of filters can exercise any impor- 
tant chemical effect on water we do not believe, inasmuch 
as, of whatever material a filter is made, its chemical 
potency is soon exhausted. 


FOR DIRECT APPOINTMENTS IN THE PUBLIC 
WORKS DEPARTMENT, INDIA. 

WHETHER it is that the establishment of the Indian 
Civil Engineering College at Cooper’s Hill has exercised a 
malign influence upon the examination for direct ap- 
pointments just terminated, after the manner of coming 
events casting their shadows before, or whether the 
result is to attributed to the old cause, the fact 
remains that there was again a paucity of eligible 
candidates. We use the term eligible to distinguish 
them from qualified candidates, about sixty of whom 
presented themselves for the preliminary medical exa- 


EXAMINATION 


The evil odours of a sick room may be | 





mination held at the end of the week before last. Here 
the first weeding-out took place, which resulted in the 
rejection of fifteen of the candidates, equivalent to 25 per 
cent. of the whole number presenting themselves. This is 
a very large proportion, especially when compared with the 
corresponding number rejected last year, and tends to 
prove one of two things—either that the Indian authorities 
have become more particular in their selection, or that the 
general physique of the candidates has deteriorated. So 


| far as the Indian Government are concerned, their examin- 


ing surgeons are bound to be particular, inasmuch as on 
their recommendation the authorities incur a heavy ex- 
pense on behalf of each candidate whom they certify to 
be fit for service in India. To send out men phy- 
sically unfit for the duties they have to perform would 
prove an endless source of trouble, annoyance, and 
expenditure. As for the candidates who are rejected 
by the medical examiners, we have no pity for them 
as it is purely their own fault, not that they are re- 
jected, but that they render themselves liable to that un- 
pleasantness. The passing or the not passing the ordeal 
of the medical examiners is a matter respecting which 
each candidate could easily satisfy himself without sub- 
jecting himself to a semi-public rejection on physical 
grounds, A visit to the family medical attendant, ora 
fee paid toacompetent member‘of the faculty, would, in the 
instances to which reference hasbeen made, have prevented 
chagrin to the candidates and saved the examiners con- 
siderable unnecessary trouble. While making these obser- 
vations it must not be supposed that the rejection of a 
young man by the Indian medical examiners is a certain 
proof that he is, therefore, unsound in constitution and 
delicate in health. Far from it; it merely implies that he 
is not physically fit to withstand with impunity the in- 
fluences of an Oriental climate. 

On Monday the 24th of July the remaining candi- 
dates who were certified as possessing mens sana, in 
corpore sano, assembled in Burlington House to commence 
the real business of the examination. The first papers 
presented them were of a purely mathematical character, 
and served to test their knowledge of the elementary 
branches of arithmetic, algebra, and trigonometry. They 
were of about thesame “ force” as those given last year, and, 
with the exception of a few questions which were rather 
stiff, were very fair specimens of their class. A man 
properly up in his work would get through fully three- 
fourths of them in the time allowed. In all papers 
of this description, as well as in those pertaining to 
applied mathematics, it will be observed that they in- 
variably embrace two distinct classes of question. The 
one is calculated to call more particularly into play the 
aptitude of the candidate and actual knowledge of the 
subject possessed by him, while the other especially de- 
mands the exercise of his powers of thought. It is scarcely 
necessary to observe that only a few questions included in 
the latter category should be introduced, as there is really 
no time to ponder deliberately and deeply on any of the 
problems. As a rule, candidates will always find it 


more advantageous to first tackle those of a more 
superficial character before grappling with those of 
a more abstruse and recondite nature. With the paper 


on applied mathematics came all the difficulties. This 
subject engaged the candidates the whole of the day, 
and those who were sufliciently fortunate to make the 
average number of answers might consider that they 
had got through the examination. It is difficult to per- 
ceive the practical application of many of the questions, 
We will select one, No. 7, as an example :—‘‘A perfectly 
inelastic young lady, weighing 74 stones, skips Gin. high, 
fifty times; prove that the energy dissipated in this amuse- 
ment, if properly directed, would arrest a thief weighing 
20 stom. s running at the rate of ten miles an hour.” This 
is, undoubtedly, one of those recondite questions to which 
we have alluded, and one which requires to be deliberately 
and profoundly ponderedover. If this “ perfectly inelastic 
young lady” who, by the way, must be a most unpleasant 
kind of creature, could by virtue of her skipping arrest a 
thief weighing twenty stones running at ten miles an hour, 
just imagine what a premiére danseuse could effect! We 
recommend this question to the notice of Colonel Hender- 
son, and expect that he will at once organise a corps of 
skipping feminine light weights, inelastic if he can get 
them, and endow them with warrants to arrest all nefa- 
rious heavy weights running at the rate of ten miles an 
hour, with permission, when they have caught the said 
heavy weights to hang them with their skipping ropes. 
Passing on to the professional part of the exami- 
nation, as distinct from the mathematical, we may 
point out that there is a decided improvement in the 
style of the papers on surveying, compared with those 
of last year. The questions are fewer and simpler, 
in fact some of them almost too simple, and the pecu- 
liar form of level book, which not a single candidate 
at the last examination could reduce, has been very 
judiciously omitted. Another omission has also been 
made to advantage. It relates to the long paper con- 
taining sixty-four questions, the analysis of which em- 
bodies the names of those who did the chaining, carried 
the instruments, and performed similar subordinate 
offives. In the present case a better division of the 
subjects has been adhered to, and more prominence 
given to that important feature of an engineer's pro- 
fessional training, namely, drawing. If an engineer 
is not naturally a ak draughtsman, and has not 
an innate taste for the art, he has mistaken his voca- 
tion. Much may be done by education and prac- 
tice, but if it can be truly said of a man that he has “no 
eye,” he had better not think of entering the profession. 
In the subject of drawing nothing, very severe was 
demanded of the candidates. A queen post truss bridge, 
a crank shaft, and a specimen of topographical shading and 
delineation, cesnieteal Gn principal examples set before 
them, all of which could be readily executed by any one 
who had been practically engaged in bond fide engineering 
work. The important point of estimates was not for- 
gotten. An excellent example was selected, and one which 
would at once test whether a man had ever taken out an 
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estimate of a bridge or similar structure before. It con- 
sisted of a large lithographed design of a “ Bridge to carry 
a single line railway over an occupation road and a stream 
immediately under the road.” As we shall publish the 
design in an early impression, it will be sufficient to make 
a few brief remarks upon it on the present occasion. The 
object has evidently been to distinguish, by the manner in 
which a candidate would set about his estimate, those who 
have really been accustomed to the routine of an engineer’s 
office and those who are merely book-engineers. Most of 
the usual items occurring in ordinary engineering works 
have been introduced in the design, such as piling, con- 
crete, brickwork, masonry, timber, and cast aud wrought 
iron. In addition to simply calculating the quantities, the 
candidates were required to price the different descriptions 
of work, so as to make the estimate complete. This last 
consideration is a highly necessary one, as it is a common 
circumstance for young engineers who have been practi- 
cally engaged to have little or no idea of the price at which 
the various kinds of work can be done. It is needless to 
remark that those whose education and training have been 
nearly altogether theoretical are sure to break down under 
atest of this sort. Moreover, the detection is easy and 
certain. The manner in which a candidate arranges his 
columns of details, the respective order in which he classes 
the different descriptions of work, and the unit of mea- 
surement to which he refers them, enable an examiner to 
judge at a glance of his practical acquaintance with the 
subject. 

We have reserved until the last the consideration of the 
papers given by Dr. William Pole, F.R.S., M.LC.E. They 
comprise mechanics, including statics and dynamics, and 
practical engineering, and are without exception the best 
papers of the kind we have ever perused. While 
exceedingly well adapted to test the merits of the 
competitors, they are compiled in a spirit of fairness, 
and with an application to the actual work that 
the candidates ought to have been engaged in that leaves 
nothing to be desired. Questions on a great variety of 
subjects have been introduced, so as to give every one a 
fair chance, and obviate the possibility of any superior. 
advantage accruing to those who may have had any par- 
ticular class of educational training. There are so many 
branches of engineering that it is almost imperative that a 
young man should study one or two in preference to others, 
and it would besides be impossible for him to acquire even 
a smattering of them all within the limits of the age fixed 
for the appointments, Dr. Pole has so arranged his ques- 
tions under different general heads, that the various 
branches of professional work are clearly distinguished. 
There is thus one series of questions more especially 
adapted for those who have been engaged on the con- 
struction of railways; another for the mechanical engineer ; 
another again for those whose knowledge bas been acquired 
on water-works, In addition to these especial questions, 
there are others relating to general construction, with 
which every candidate ought to possess some acquaintance. 
We notice, likewise, a new feature in these engineering 
papers, and one to be highly commended ; it is the intro- 
duction of a few questions relating to the history and de- 
velopment of railways, and we should like to see this 
extended on future occasions. Apropos to this subject, 
we consider that Smiles’ “ Lives of the Engineers” should 
be a text-book in every college or school which professes 
to teach engineering and train professional pupils. There 
is abundance of room for improvement in this respect, and 
it is quite time that the education of engineers should be 
of a more liberal and less pedantic character. A man 
does not make the worse engineer for having some ac- 
quaintance with general literature, nor does he make 
a better one when bis education fits him for scarcely 
any situation superior to that of a foreman. In a country 
similar to India, in which the officers of the Public Works 
Department have almost every description of work to carry 
out, it is essential that the authorities should have a large 
staff to select from, and also one of which the members are 
possessed of varied scientific and professional knowledge 
and experience. It is for this reason that there is so great 
a latitude in the questions on practical engineering, the 
object being, not merely to test the general information of 
the candidates, but also to discover for what particular 
branch of engineering they are best suited. Whether this 
principle is afterwards adhered to in India, and men placed 
only in positions for which they are adapted, or whether 
they are despatched indiscriminately to situations, irre- 
spective of their special training and practical knowledge, 
is a matter which concerns the Indian Government. 


In the former part of our article the paper on “applied 
mechanics ” was alluded to as of an exceptionally difiicult 
character, and the effect of it was to cause a further diminu- 
tion in the number of competitors. In fact, from one 
cause or another, they dwindled gradually away until the 
total number present at the end of the examination 
was reduced to thirty. Bearing in mind that there are 
twenty-five vacancies to be filled, this speaks very badly 
for the calibre of the men who went up, and it is quite 
time that some other plan was adopted by the authorities 
to insure that in future these examinations shall not be 
regarded in the light they appear to be. Instead of 
considering the ordeal in a serious point of view, and 
recollecting that the appointments are of a a ae 
character, the competitors seem to treat the whole affair as 
a juke. ‘Twenty-five per cent. of them are summarily re- 
jected on physical grounds, and the whole number pre- 
senting themselves are in the course of the trial reduced 
to one half of their original strength. It is evident that 
men who were so inefficiently prepared, so comparatively 
ignorant as to drop out of the line after the first or second 
day of the examination, ought to be ashamed of having put 
in an appearance at all, Unless a man seriously intends to 
do‘ his a to prepare himself for the competition, the more 
manly course is to leave it alone altogether, and not to put 
the authorities to unnecessary trouble on his account. He 


has not the slightest right to make a burlesque of the 
affair, either to himself or others. Last year, when there 
were forty vacancies, only thirteen eligible candidates could 
be found; this year there are twenty-five, and it will be 


| that it is no wonder that they should fail when tested by 





fortunate for the authorities if they can obtain half of the 


former number. Our own impression js that, although the 
applied mechanics may try the competitors severely, 
yet the majority of them will break down on the subject of 
practical engineering. It is so much the practice for young 
men going up for these appointments to coach up the sub- 
jects in a rapid, cheap, and completely superficial manner, 


men of undoubted professional attainments, and who know 
what engineering work really is. One thing is perfectly 
certain, that the unsuccessful candidates in the present 
instance will have only themselves to blame for their re- 
jection. If the Indian authorities cannot get men for their 
appointments, except such as are not up to the standard of 
the recent examination, they are much better without them. 
It will be odd indeed if the new Indian Civil Engineering 
College cannot turn out a superior class of men to that 
which has been brought forward under the old system. 
Our advice to all those who may in future intend to com- 
pete for these appointments without entering the College, 
as they are permitted to do, is to change their tactics alto- 
gether. Let them look at the matter in a more serious 
light; take more time for the professional part of their train- 
ing; place themselves with engineers having large con- 
structive works on hand, and not expect to obtain a valu- 
able appointment by “coaching” or “ grinding” for a few 
months, in many instances with those who have no pre- 
tensions whatever to professional attainments. It must be 
kept in view that the value of Indian appointments is now 
increased, and there is no doubt that the test of merit will 
be commensurately raised. 








FOREIGN PERIODICAL LITERATURE. 


Poacennorrr’s “Annalen der Physik,” No. 5, opens with a 
description by K. G. Schellbach of an apparatus for determin- 
ing experimentally the laws of atmospheric resistance. O. E. 
Meyer (p. 14) investigates Mr. J. Clerk Maxwell’s method of 
determining the internal friction or viscosity of theair. E. 
Lommel has a paper on fluorescent substances, followed by 
a mathematical discussion of the phenomenon ef fluorescence. 
W. von Bezold follows, at p. 52, with an account of his re- 
searches on the electrophorus. The first part of E. Villari’s 
interesting experiments on the elasticity of india-rubber is 
given at p. 88. Professor von Waltenhofen, of Prague, de- 
scribes (at p. 118) a new form of therme-electric battery of 
great power. R. Colley, of Moscow, discusses the theory of 
Leidenfrost’s experiment at p. 125. E. Anderssohn (p, 142) 
shows how the presence of air in water may be proved experi- 
mentally. E. Hagenbach (p. 153) replies to some remarks on 
his paper on the fusion of bullets by the heat generated by im- 
pact against an iron target, and states that bullets which have 
struck against a bone offer unmistakesble evidences of partial 
fusion. 

In Dingler’s “ Polytechnisches Journal,” No. 5, vol. ec., we 
have to note, at p. 379, an article on the uses of “ phosphorus- 
bronze.” A supplementary note gives an account of various 
experiments on the properties of alloys of copper and phos- 
phorus. E. Priwoznik, chemist to the Imperial Mint at 
Vienna, notices (p. 389) the formation of crystals of the 
double chloride of zinc and ammonium in Leclanché’s manganese 
battery. Dr. Carl Bischof, at p. 393, treats of the methods of 
improving the refractory properties of fire-clay for glass melting 
pots and for other purposes. Dr. Vohl gives an account, at 
p. 410, of his method of determining the percentage of oil con- 
tained in oleaginous seeds, in continuation of a former memoir 
on the same subject. The method is intended to be used by the 
manufacturer. At p. 414 we find the North German police re- 
gulations relating to the construction, fitting, testing, and set- 
ting of steam boilers. The use of a warm solution of neutral 
water-glass for the purpose of washing wool is stated, on p. 423, 
to be attended with most important advantages. No. 6 of the 
same periodical coutains an article by Professor Riihlmann 
(p. 426) on the difference between the indicated and effective 
horse-power of steam engines. A description of the latest 
pattern of mitrailleuse used by the French is given at p. 435. 
Platt’s improved willow is noticed by J. Zeman, of Prague, at 
p. 445. R. Schmidt's brick-making machine, worked bya 
portable engine, the whole being fixed on one frame, is 
illustrated at p. 454. The improvements also include a car- 
riage for conveying the bricks to the drying-shed. F. Stein- 
mann’s continuous regenerative kiln for burning bricks, 
cement, and pottery (p. 457), consists of four chambers placed 
at the corners of a square. By means of properly arranged 
flues and dampers, the heated gases are so distributed as to 
render the action of the kiln continuous. At p. 459 Messrs. 
Scheurer-Kestner and Meunier reply at some length to Schinz’s 
remarks on their experiments on the combustion of fuel in 
steam boiler furnaces. G. Meissner (p. 489) gives the details 
of a photographic method of obtaining copies of drawings, 
which he recommends as being specially useful in engineering 
workshops. Popper's anti-incrustator is stated by A. Bestel- 
meyer and Co. (p. 500) to have been used with good effect at 
their starch manufactory. R. Schmidt (p. 500) recommends the 
use of Moller and Blum’s gas engines of }-horse power for 
pumping water in private houses. Keiser and Schmidt (p. 502) 
describe the arrangements used for illuminating the Goddess of 
Victory by means of the electric light on the occasion of the 
triumphal entry of the troops into Berlin. 

The one article in No. 1, 1871, of the “Annales des Con- 
ducteurs des Ponts et Chaussées,” which we have to notice, 
is the continuation of the series of memoirs on the con- 
struction and maintenance of roads (p. 11). In France the 
roads are divided into sections, the lengths of which vary 
from 100 metres to 4000 metres, according to the trafiic, 
called cantons, each of which is entrusted to a cantonnier 
who is continually engaged in keeping his length of road in 
perfect repair. The officers of the higher grades are known as 
chef-cantonniers, employés secondaires, and conducteurs. The 
remainder of the article is devoted to a description of the methods 
of sweeping roads and streets, and is illustrated by a plate of 
various machines used for that purpose. The author is inclined 
to think that, save in exceptional cases, hand-sweeping is to be 
preferred. 

The articles in No. 13 of the “ Journal de I’Eclairage au Gaz,” 
are on the setting and yield of gas retorts, on the use of heavy 
hydrocarbon oils for heating furnaces which, however, presents 





no points of novelty, statistics of the gas supply of Valence 
(Drome) and Nice, and a review of the present condition of the 
Rive-de-Gier coal-field. We must not omit to call attention to 
the series of articles giving an account in chronological order of 
the French patents relating to the manufacture of gas, which 
appear from time to time in this periodical. . 

In consequence of the war the number for September, 1870, 


of the “Revue des Eaux et Forets” has only lately come to 
hand. At page 313 is an article by E. Combes, on the import- 
ance of storing water in Algiers, and thus avoiding the terrible 
droughts to which that country is annually subjected. L. Peter. 
sen (p. 319) contributes a notice of the forests of Moldavia, and 
A. Frochot, p. 325, gives a method of laying down angles obtained 
by the prismatic compass, 





THE BRITISH ASSOCIATION AT EDINBURGH. 
(From our own Correspondent.) 
EpinpurcH, Tuesday Night. 

Tuts year, for the first time for a very long time past, all the 
sections and sub-sections of the British Association meet in 
one building, to the very great convenience of the members. 
The class-rooms of Edinburgh University are placed at the 
disposal of the various sections. The room set apart for Section 
G, mechanical science, is a small one, but plenty large enough to 
accommodate the number of members who ordinarily attend to 
listen to technical papers on engineering subjects. Section A, 
mathematical and physical science, meets in a room directly over 
that set apart for Section G, and, as Professor Tait’s laboratory is 
behind the platform, there are ample facilities for experimental 
illustrations in connection with some of the subjects which may 
require such aid. The entrance door to both these sections is on 
the right-hand side of the quadrangle formed by the University 
buildings. Section D, biology, is divided into three sub-sections, 
so has three rooms at its disposal. In all these class-rooms the 
lecture table is at the lowest part of the room, and the listeners 
sit on benches which rise in rows one behind the other. One of 
the soirées will be held in the University library, which is a large 
hall, 199ft. long, with an arched roof ; on either side of the hall 
throughout its whole length are recesses, in which objects of 
scientific interest will be placed. In this hall the very effective 
method of lighting is adopted of arranging the gas-jets in rows 
near the roof, 

Edinburgh University was founded in 1582, and the present 
senate hall is believed to be built upon the spot where the house 
stood which was blown up by gunpowder when occupied by 
Darnley, who thereby was killed, leaving Mary a widow. The 
present University building was erected in the year 1790, from the 
designs of Mr. Robert Adam and Mr. W. H. Playfair. It has now 
thirty-seven professorships. 

The reception room was opened at one o’clock yesterday ; 
the great hall of the Parliament House is used for the 
purpose, and it is within two or three minutes’ walk of the 
University. The Parliament House is a heavy looking building, 
with an equestrian statue of Charles IT. in front; the monarch is 
represented riding in the open air without his hat, and with an 
unhappy look upon his face, as if he were fully aware of the dis- 
comforts of the situation. This statue is said to be directly 
above the grave of John Knox. The great hall was finished in 
1639, and the Scottish Parliament met under its roof until the 
Union. Nearly every portion of the building, with the exception 
of the great hall, has been renewed, and the Parliament House 
has been used since the time of the Union for the meeting of 
the Supreme Courts. 

Among the many pertraits which adorn the walls of the 
reception-room are those of the late Lord Brougham and Joseph 
Hume; but the most marked feature of the hall is its large stained 
glass window, which has a very ancient appearance, but it is © 
only a few years old. There is nothing about it in the local 
guide-books, and from inquiries I have made I find that it was 
finished in October, 1868. It represents James V., King of 
Scotland, inaugurating the College of Justice, and was designed 
by William von Kaulbach, of Munich, who was furnished with 
sketches showing the costumes, seals, and armorial bearings to 
be introduced, but was not fettered in his capacity as an artist. 
During the progress of the cartoon, photographic portraits of 
living persons connected with the Court of Sessions in Edin- 
burgh were sent to the artist, and the result was observable, for 
while some of the people represented seemed to belong to the 
time of James V., others were obviously of the nineteenth cen- 
tury. Mr. C. H. Wilson, of Glasgow, who had much to do with 
the erection of this window, says: “ The First Commissioner (of 
the Board of Works) was pleased to write to me that he agreed 
in the opinion as to the impropriety of having the hair drawn 
according to the modern fashion, instead of as it was worn in 
the time of James V., and that he attributed no importance to 
the resemblance or non-resemblance to the heads of modern 
persons. These opinions were communicated to M. Von Kaul- 
bach, who cordially expressed his gratification in being permitted 
to make these alterations, which 1 should have been glad to have 
seen carried further than has been done—for instance, the Abbot 
of Cambuskenneth, first President of the Court of Session, 
ought to have been represented shaven. One advantage, how- 
ever, gained by the use of these Scottish portraits has been, as it 
appears to me, that many of the heads are less German in cha- 
racter than they would have been without the photographs.” 
The work was executed by the Chevalier Ainmiller, inspector of 
the Royal Glass Painting Establishment at Munich, and it con- 
sists of a mosaic of pot metal and coated glass. The idea of the 
picture in the Parliament House window was suggested by a 
uarrative of the first meeting of the Court of Session, contained 
in the records of the Register-house ; it is not a copy of any 
drawing actually depicting the event. 

The first general meeting of the British Association will be 
held on Wednesday evening at eight o’clock, in the music hall, 
when Professor Huxley will resign his seat, and Professor Sir 
William Thomson will assume the presidency and deliver an 
address. The sectional meeting will be held in the University, 
as already stated ; one of the soirées will be held in the Uni- 
versity library, and the other in the museum. Next Thursday, 
Professor Abel, of Woolwich Arsenal, jwill lecture on explosive 
agents, and on Monday week, Mr. E. B. Tylor, F.R.S., will 
lecture on “The Relation of Primitive to Modern Civilisation.” 
He lectured on this same subject a few years ago at the Royal 
Institution, confining his attention to beliefs in ghosts and mira- 
cles ; the said lecture was reported in these pages. On Thurs- 
day, August 10th, there will be excursions to the coast of East 
Lothian and Berwickshire, under the superintendence of Pro- 
fessor Geikie; a botanical excursion to the top of Ben-Ledi, 
under the guidance of Professor Balfour ; a dredging excursion 
at the Bass Rock, in the Firth of Forth, under the management 
of Professor Wyville Thomson. Excursions are also proposed to 
Dalmeny and Hopetoun House, to Roslin, to Abbotsford, Mel- 
rose, Dryburgh, aud to the Pentlands. 

Mr. George Griffith, M.A., is Assistant Secretary-to the 
British Association. The honorary local secretaries, Pro- 
fessor A. Crum Brown, M.D., and Mr. J. D. Marwick, F.R.S.E., 
and their assistant secretary, Mr. H. Rollo, have made very 
careful arrangements to provide for the comfort of visitors. For 
instance, all the lodgings in the lodging-list they have had in- 
spected by a house-agent. Had this been done in Liverpool 
last year there would not have been so many places unfit for 
habitation entered on the list. Edinburgh is divided into 
the “old town” and the “new town” by the railways in 
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the valley between. The reception-room and the University are 
in the old town, within five minutes’ walk of the railway stations. 
The apartments in the lodging-list are nearly all in the new 
town, about ter, fifteen, or twenty minutes’ walk from the 
reception-room. 





EDINBURGH, WEDNESDAY. 

Last Monday morning those members of the British Associa- 
tion who do not live in Edinburgh began to arrive, and it is 
already quite certain that this will be a very interesting meeting. 
Nearly all the most eminent mathematicians in Europe will be 
present, the most notable exception being Hermann Helmholtz, 
whose engagements unfortunately will keep him at Berlin till a 
few days after the close of the British Association meetings, when 
he will visit England. Among the foreign gentlemen who have 
already arrived, are Dr. J. Janssen, the Abbé Moigno, Professor 
Zenger, of Bohemia; Dr. Paul Giissenfeldt, of Bonn; Professor 
Van Beneden, of Louvain; Dr. A. Golding, of Copenhagen ; Mr. 
Cyrus W. Field, and the Rev. J. R. Loomis, LL.D., president of 
Lewisburg University, United States. Among the foreign gen- 
tlemen who have arrived or will be here shortly are Dr. Buys 
Ballot, of Utrecht; Professor Delffs, Heidelberg; Baron Roland 
Eétvés, Pesth; Dr. D. Bierens de Haan, Leiden; Baron Desi- 
derius, Prémay; Professor Szabo, Pesth; Professor Morren, 
Liege ; Don Arturo de Marcoartu, Madrid ; and Professor Baum- 
hauer, Haarlem. The Emperor of Brazil is here. A very 
large number of eminent Englishmen of science have also 
arrived. Not only will mathematicians be well represented at 
this meeting, but there will be a strong muster of philosophers 
versed in solar physics. 

Yesterday, the University of Edinburgh conferred the degree 
of LL.D. upon several philosophers at a large public meeting in 
the Music Hall. The gentlemen thus honoured were Dr. Thos. 
Andrews, F.R.S., Mr. W. B. Carpenter, F.R.S., Professor Challis, 
Auguste Golding, of Copenhagen, Mr. J. P. Gassiot, F.R.S., Mr. 
William Huggins, F.R.S., M. Jules Janssen, Mr. J. P. Joule, Mr. 
G. E. Paget, M.D., Mr. W. Spottiswoode, Mr. G. G. Stokes, Mr. 
J.J. Sylvester, Mr. Allen Thomson, and M. Pierre Joseph Van 
Beneden, Professor of Comparative Anatomy in the University 
of Louvain. 

This morning, at the meeting of the General Committee of the 
British Association, Professor Huxley presided, and the proceed- 
ings were of a routine character. ‘The report of the Council for 
1870-71 sets forth that “Through the munificence of Mr. 
Gassiot, the Association can, without detriment to science, give 
up possession of the Kew Observatory at once instead of in 1872, 
as was originally contemplated. Your Council accordingly re- 
commend that Government should be informed without further 
delay of the desire of the Association to see the direction and 
maintenance of the Kew Observatory transferred to the Royal 
Society.” 

Another resolution passed at the Liverpool meeting was— 
“That the Council be requested to take such steps as they deem 
wisest in order to urge upon Government the importance of 
introducing scientific instruction into the elementary schools 
throughout the country.” The report says on this point :—“ A 
committee of your Council having considered the subject, 
recommended the appointment ofa deputation to wait upon the 
Lord President of the Council in order to urge upon him the 
desirability of including elementary natural science amongst the 
subjects for which payments are made by the authority of the 
revised code. The Council accordingly formed themselves into 
a deputation, and on the 13th of December, 1870, had an inter- 
view with the Right Hon. W. E. Forster, M.P., Vice-President 
of the Committee of Council on Education, who was pleased to 
express his concurrence with the objects of the deputation, and 
his willingness to carry out those objects so far as circumstances 
would permit.” 

The report read to-day said: “The committee appointed 
to consider and report on a resolution in connection with the 
Cooper’s-hill College, were informed at their first meeting that 
the arrangements for the establishment of the college had been 
virtually completed. Your president, however, in accordance 
with the wishes of this committee, entered into unofficial com- 
munication with the authories at the India-office, relative to the 
proposed examination for entrance into the new Engineering 
College, and succeeded thereby in gaining for natural science, as 
compared with classics, a recognition, in the form of allotted 
marks, which it previously did not possess” The report 
further set forth that the Association at length possesses a 
central office in London. The Asiatic Society has, in considera- 
tion of a yearly rent of £100, granted to the Association posses- 
sion of four of their rooms at 22, Albemarle-street, and the use 
of another room for meetings of the Council and°committees. 
The Council has engaged Mr. Askham as clerk. He is in attend- 
ance daily, and there transacts much of the business which was 
formerly done at the office of Messrs. Taylor and Francis, the 
printers to the Association. With the exception of certain 
works of reference, the whole of the books and MSS. formerly 
deposited at Kew, have been transferred to 22, Albemarle-street, 
and are being catalogued and rendered available for reference 
by members of the Association. One of the four rooms, not at 
present in use, has been sub-let to the London Mathematical 
Society. 

Captain Douglas Galton, C.B., was appointed joint secre- 
tary to the Association in place of Dr. Hirst, who has resigned, 
and the Council expressed their sense of the great services ren- 
dered to the Association by Dr. Hirst. 

The Council have added the following names of gentlemen 
present at the last meeting of the Association to the list of cor- 
responding members :—Professor Van Beneden, Dr. Crafts, Dr. 
Anton Dohrn, Governor Gilpin, Colorado, H.H. the Rajah of 
Kolapore, M. Plateau, and Professor Tchebichef. 

The report further stated that Brighton has been selected as 
the place of meeting next year. 

The report was adopted without discussion. Captain Griffith 
Jenkins, C.B., mentioned, however, his regret that his High- 
ness the Rajah of Kolapore had recently been removed by 
death. 

The usual complaints were made by the anthropologists, and 
Dr. King moved that a separate section of the British Associa- 
tion be formed for the discussion of ethnological and anthropo- 
logical subjects. He grew somewhat angry in the course of his 
remarks, and he incidentally remarked, ‘“‘ How were we treated 
at Exeter? At Exeter we were put into a room which would 
not hold us!” The announcement of this extraordi fact in 
physics was received with a roar of laughter. The truth of the 
matter is that many who are studying man scientifically rea- 
sonably enough wish for a separate section, apart from zoology, 
in which to consider such an important subject, but these gen- 
tlemen have not an able advocate in Dr. King, who does 


not make known intelligently and clearly what is wanted, and 

why the present arrangement is not so goud as it might be. Dr. 
King was listened to with impatience, and Professor Huxley 
explained to him that he was out of order. 

of the Kew Committee was read by Mr. George 
and some proposed new regulations relating to 
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the meetings of the sections were also read, after which the | 
meeting broke up. 

The following is the opening address of the President of the 
Association, Professor Thomson :— 


My Lorps, Lapies, anD GENTLEMEN, | 
For the third time of its forty years’ history the British Asso- 
ciation is assembled in the metropolis of Scotland. The origin of 
the Association is connected with Edinburgh in undying memory 
through the honoured names of Robison, Brewster, Forbes, and 
Jobnston, 

In this place, from this chair, twenty-one years ago, Sir David 
Brewster said :—‘‘On the return of the British Association to 
the metropolis of Scotland I am naturally reminded of the small 
band of pilgrims who carried the seeds of this institution into 
the more genial soil of our sister land.” . . . . “Sir John 
Robison, Professor Johnston, and Professor J. D. Forbes were the 
earliest friends and promoters of the British Association. They 
went to York to assist in its establishment, and they found there 
the very men who were qualified to foster and organise it. The 
Rev. Mr. Vernon Harcourt, whose name cannot be mentioned 
here without gratitude, had provided laws for its government, 
and, along with Mr. Phillips, the oldest and most valuable of our 
office-bearers, had made all those arrangements by which its suc- 
cess was insured, Headed by Sir Roderick Murchison, one of the 
very earliest and most active advocates of the Association, there 
assembled at York about 200 of the friends of science.” 

The statement I have read contains no allusion to the real origin 
of the British Association. This blank in my predecessor's 
historical sketch I am able to fill in from words written by himself 
twenty years earlier. Through the kindness of Professor Phillips 
I am enabled to read to you part of a letter to him at York, 
written by David Brewster from Allerly by Melrose, on the 23rd 
of February, 1831 :— 

“Dear sir,—I have taken the liberty of writing you on a subject 
of considerable importance. It is proposed to establish a British 
Association of men of science similar to that which has existed 
for eight years in Germany, and which is now patronised by the 
most powerful Sovereigns of that part of Europe. The arrange- 
ments for the first meeting are in progress; and it is contemplated 
that it shall be held in York, as the most central city for the 
three kingdoms. My object in writing you at present is to beg 
that you would ascertain if York will furnish the accommodation 
necessary for so large a meeting (which may perhaps consist of 
above 100 individuals), if the Philosophical Society would enter 
zealously into the plan, and if the mayor and influential persons 
in the town and in the vicinity would be likely to promote its 
objects. The principal object of the society would be to make | 
the cultivators of science acquainted with each other, to stimulate 
one another to new exertions, and to bring the objects of science 
more before the public eye, and to take measures for advancing 
its interests and accelerating its progress.” 

Of the little band of four pilgrims from Scotland to York, not 
one now survives. Of the seven first Associates one more has 
gone over to the majority since the Association last met. Vernon 
Harcourt is no longer with us; but his influence remains, a bene- 
ficent, and surely therefore never dying influence. He wasa 
geologist and chemist, a large-hearted lover of science, and an 
unwearied worker for its advancement. Brewster was the founder 
of the British Association; Vernon Harcourt was its law-giver. 
His code remains to this day the law of the Association. 

On the llth of May last Sir John Herschel died in the eightieth 
year of his age. The name of Herschel is a household word 
throughout Great Britain and Ireland—yes, and through the 
whole civilised world. We of this generation have, from our 
lessons of childhood upwards, learned to see in Herschel, father | 
and son, a presidium et dulce decus of the precious treasure of | 
British scientific fame. When geography, astronomy, and the use 
of the globes were still taught, even to poor children, asa pleasant | 
and profitable sequel to ‘treading, writing, and arithmetic,” | 
which of us did not revere the great telescope of Sir William | 
Herschel (one of the Hundred Wonders of the World), and learn | 
with delight, directly or indirectly from the charming pages of 
Sir John Herschel’s book, about the sun and his spots, and the 
fiery tornadoes sweeping over his surface, and about the planets, 
and Jupiter’s belts, and Saturn’s rings, and the fixed stars with 
their proper motions, and the double stars, and coloured stars, and 
the nebulz discovered by the great telescope? Of Sir John Her- 
schel it may indeed be said, ni/ tetigit quod non ornavit. 

A monument to Faraday and a monument to Herschel Britain 
must have. The nation will not be satisfied with anything, how- 
ever splendid, done by private subscribtion. A national monu- 
ment, the more humble in point of expense the better, if required 
to satisfy that honourable pride with which a high-spirited nation 
cherishes the memory of its great men. But for the glory of 
Faraday or the glory of Herschel, isa monument wanted? No! 

What needs my Shakespere for his honoured bones 
The labour of an age in piled stones? 
Or that bis hallowed reliques should be hid 
Under a star-ypointing pyramid ? 
Dear son of memory, great heir of fame, 
What need’st thou such weak witness of thy name! 
Thou in our wonder and astonishment, 
Hast built thyself a live-long monument. 
* . 








And, so sepfilchred, in such pomp dost lie, 
That kings for such a tomb would wish to die. 

With regard to Sir John Herschel’s scientific work, on the 
present occasion I can but refer briefly to a few points which seem 
to me salient in his physical and mathematical writings. First, I 
remark that he has put forward, most instructively aud profitably 
to his readers, the general theory of periodicity in dynamics, and 
has urged the practical utilising of it, especially in meteorology, 
by the harmonic analysis. It is purely by an application of this 
principle and practical method that the British Association’s 
Committee on Tides has for the last four years been, and still is, 
working towards the solution of the grand problem proposed forty- 
eight years ago by Thomas Young in the following words :— 

“*There is, indeed, little doubt that if we were provided with 
a sufficiently correct series of minutely accurate observations on 
the tides, made not merely with a view to the times of low and 
high water only, but rather to the heights at the intermediate 
times, we might form, by degrees, with the assistance of the theory 
contained in this article * only, almost as perfect a set of tables 
for the motions of the ocean as we have already obtained for those 
of the celestial bodies, which are the more immediate objects of 
the attention of the practical astronomer.” 

Sir John Herschel’s discovery of a right or left-handed asym- 
metry in the outward form of crystals, such as quartz, which in 
their inner molecular structure possess the helicoidal rotational 
prope? ty in reference to the plane of polarisation of light, is one 
of the notable points of meeting between natural history and 
natural philosophy. His observations on ‘“‘epipolic disper- 
sion” gave Stokes the clue by which he was led to 
his great discovery of the change of periodic time ex- 
perienced by light in falling on certain substances and being dis- 
persively reflected from them. In respect to pure mathematics 
Sir John Herschel did more, I believe, than any other man to 
introduce into Britain the powerful methods and the valuable 
notation of modern analysis. A remarkable mode of symbolism 
had freshly appeared, I believe, in the works of Laplace, and 
possibly of other French mathematicians ; it certainly appeared 
in Fourier, but whether before or after Herschel's work I cannotsay. 
With the French writers, however, this was rather a short method 
of writing formule than the analytical engine which it became 
in the hands of Herschel and British followers, especially Sylvester 
and Gregory (competitors with Green in the Cambridge mathe- 
matical tripos struggle of 1837) and Boole and Cayley. This 
method was greatly advanced by Gregory, who first gave to its 


* Young’s ; written in 1823 for the supplement to the “ Encyclopwdia 
Britannica.” 








| Scientific Education and the Advancement of Science. 


working power a secure and philosophical foundation, and so pre- 
pared the way for the marvellous extension it has reccived froin 
Boole, Sylvester, and Cayley, according to which symbols of 
operation become the subjects not merely of algebraic combina- 
tion, but of differentations and integrations, as if they were 
symbols expressing values of varying quantities, An even more 
marvellous development of this same idea of the separation of 
symbols (according to which Gregory separated the algebraic 
signs + and — from other symbols or quantities to be charac- 
terised by them, and dealt with them according to the laws of 
algebraic combination) received from Hamilton a most astonishing 
generalisation, by the invention actually of new laws of combina- 
tion, and led him to his famous ‘* Quaternions,” of which he gave 
his earliest exposition to the mathematical and physical section of 
this Association at its meeting in Cambridge in the year 1845, 
Tait has taken up the subject of quaternions ably and zealously, 
and has carried it into physical science with a faith, 
shared by some of the most thoughtful mathematical 
naturalists of the day, that it is destined to become an engine of 
perhaps hitherto unimagined power for investigating and express- 
ing results in natural sillier, Of Herschel’s gigantic work in 
astronomical observation I need say nothing. Doubtless a careful 
account of it will be given in the ‘‘Proceedings of the Royal 
Society of London” for the next anniversary meeting. 

In the past year another representative man of British science 
is gone. Mathematics has had no steadier supporter for half a 
century than De Morgan. His great book on the differential 
calculus was for the mathematical student of thirty years agoa 
highly prized repository of all the best things thatcould be brought 
together under that title. I do not believe it is less valuable now; 
and if it is less valued may this not be because it is too good for 
examination purposes, and because the modern student, 
labouring to win marks in the struggle for existence, must 
not suffer himself to be beguiled from the stern path of duty 
by any attractive beauties in the subject of his study? One of the 
most valuable services to science which the British Association 
has performed has been the establishment, and the twenty-nine 
years’ maintenance, of its observatory. The Royal Meteorological 
Observatory of Kew was built originally for a sovereign of 
England who was a zealous amateur of astronomy. George III. 
used continually to repair to it when any celestial phenomenon of 
peculiar interest was to be seen, and a manuscript book still exists 
filled with observations written into it by his own hand. After 
the building had been many years unused it was granted, in the 
year 1842, by the Commissioners of her Majesty’s Woods and 
Forests, on application of Sir Edward Sabine, for the purpose of 
continuing observations (from which he had already deduced im- 
portant results) regarding the vibration of a pendaions in various 
gases, and for the purpose of promoting pendulum observations in 
all parts of the world, The Government granted only the building 

-no funds for carrying on the work to be done init. The Royal 
Society was unable to undertake the maintenance of such an 
observatory; but, happily for science, the zeal of individual 
Fellows of the Royal Society and members of the British Associa- 
tion gave the initial impulse, supplied the necessary initial funds, 
and recommended their new institution successfully to the foster- 
ing care of the British Association. The work of the Kew Obser- 
vatory has from the commencement been conducted under the 
direction of a committee of the British Association, and annual 
grants from the funds of the Association have been made towards 
defraying its expenses up to the present time. To the initial 
object of pendulum research was added continuous observation of 
the phenomena of meteorology and terrestrial magnetism, and the 
construction and verification of thermometers, barometers, and 
magnetometers, designed for accurate measurement, The magni- 
ficent services which it has rendered to science are so well known, 
that any statement of them which I could attempt on the present 
occasion would be superfluous. Their value is due in a great 
measure to the indefatigable zeal and the great ability of two 
Scotchmen, both from Edinburgh, who successively held the office 
of Superintendent of the Observatory of the British Association— 
Mr. Welsh for nine years, until his death in 1859, and Dr. Balfour 
Stewart from then until the present time. Fruits of their labours 
are to be found all through our volumes of reports for these 
twenty-one years. 

The institution now enters on a new stage of its existence, The 
noble liberality of a private benefactor, one who has laboured for 
its welfare with self-sacrificing devotion unintermittingly from 
within a few years of its creation, has given it a permanent inde- 
pendence, under the general management of a committee of the 
Royal Society. M. Gassiot’s gift of £10,000 secures the continu- 
ance at Kew of the regular operation of the self-recording instru- 
ments for observing the phenomena of terrestrial magnetism and 
meteorology, without the necessity for further support from the 
Lritish Association. 

The success of the Kew Magnetic and Meteorological Observa- 
tory affords an example of the great gain to be earned for science 
by the foundation of physical observatories and laboratories for 
experimental research, to be conducted by qualified persons, whose 
duties should be, not teaching, but experimenting. Whether we 
look to the honour of England, as a nation which ought always 
to be the foremost in promoting physical science, or to the vast 
economical advantages which must accrue from such establish- 
ments, we cannot but feel that experimental research ought to be 
made with us an object of national concern, and not left, as 
hitherto, exclusively to the private enterprise of self-sacrificing 
amateurs, and the necessarily inconsecutive action of our present 
Governmental departments and of casual committees. The coun- 
cil of the Royal Society of Edinburgh has moved for this object 
in a memorial presented by them to the Royal Commission on 
The con- 
tinent of Europe is referred to for an example to be followed with 
advantage in this country, in the following words:— 

**On the Continent there exist certain institutions, fitted with 
instruments, apparatus, chemicals, and other appliances, which 
are meant to be, and which are made, available to men of science, 
to enable them, at a moderate cost, to pursue original researches,” 

This statement is fully corroborated by information, on good 
authority, which I have received from Germany, to the effect that 
in Prussia “‘every university, every polytechnical academy, every 
industrial school (Realschule and Gewerbeschule), most of the 
grammar schools, in a word, nearly all the schools superior in rank 
to the elementary schools of the common people, are supplied 
with chemical laboratories and a collection of philosophical instru- 
ments and apparatus, access to which is most liberally granted by 
the directors of those schools, or the teachers of the respective 
disciplines, to any person qualified, for scientific experiments. In 
consequence, though there exists no particular institutions like 
those mentioned in the memorial, there will scarcely be found a 
town exceeding in number 5000 inhabitants but offers the possi- 
bility of scientific explorations at no other cost than reimburse- 
ment of the expense for the materials wasted in the experiments,” 

Further, with reference to a remark in the memorial to the 
effect that. in respect to the promotion of science, the British 
Government confines its action almost exclusively to scientific in- 
struction, and fatally neglects the adv t of sci ,» my 
informant tells me that in Germany “‘professors, preceptors, and 
teachers of secondary schools, are engaged on account of their 
skilfulness in teaching; but professors of universities are never 
engaged unless they have already proved, by their own investiga- 
tions, that they are to be relied upon for the advancement of 
science, Therefore every shilling spent for instruction in univer- 
sities is at the same time profitable to the advancement of ecience.’ 

The physical laboratories which have grown up in the Universities 
of Glasgow and Edinbargh, and in Owen's College, Manchester, 
show the want felt of colleges of research; but they go but in- 
finitesimally towards supplying it, being absolutely destitute of 
means, material or personal, for adva science ¢ at the 
expense of volunteers, or securing that volunteers shall be found 
to continue even such little work as at present is carried on. 
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The whole of Andrews’ splendid work in Queen’s College, 
Belfast, has been done under great difficulties and disadvantages, 
and at great personal sacrifices; and up to the present time there 
is not a student’s physical laboratory in any one of the Queen’s 
Colleges in Ireland—a want which surely ought not to remain un- 
supplied. Each of these institutions (the four Scotch Universities, 


netic observatories of St. Helena, the Cape, Van Diemen’s Land, 
and Toronto, and from the scientific observatories of other 
countries, have been brought together by Sabine. Silently, day 
after day, night after night, for a quarter of a century he has 
toiled with one constant assistant always by his side to reduce 
these observations and prepare for the great work. At this 
t, while we are here assembled, I believe that, in their 





the three Queen’s Colleges, and Owen’s College, Manchester) re- 
quires two professors of Natural Philosophy—one who shall be 
responsible for the teaching, the other for the advancement of 
science by experiment. The University of Oxford has already 
established a physical laboratory. The munificence of its Chan- 
cellor is about to supply the University of Cambridge with a 
splendid laboratory, to be constructed under the eye of Pro- 
fessor Clerk Maxwell. On this subject I shall say no more at 
present, but simply read a sentence which was spoken by Lord 
Milton in the first presidential address to the British Association, 
when it met at York in the year 1831:—‘‘In addition to other 
more direct benefits, these meetings of the British Association, I 
hope, will be the means of impressing on the Government the 
conviction that the love of scientific pursuits, and the means of 
pursuing them, are not confined to the metropolis; and I hope 
that when the Government is fully impressed with the know- 
ledge of the great desire entertained to promote science in every 
part of the empire, they will see the necessity of affording it due 
encouragement, and of giving every proper stimulus toits advance- 
ment,” 

Besides abstracts of papers read, and discussions held before the 
sections, the annual reports of the British Association contain a 
large mass of valuable matter of another class. It was an early 
practice of the Association, a practice that might well be further 
developed, to call occasionally for a special report on some parti- 
cular branch of science from a man eminently qualified for the 
task, The reports received in compliance with these invitations 
have all done good service in their time, and they remain perma- 
nently useful as landmarks in the history of science. Some of 
them have led to vast practical results; others of a more abstract 
character are valuable to this day as powerful and instructive con- 
densations and expositions of the branches of science to which 
they relate. I cannot better illustrate the two kinds of efficiency 
realised in this department of the Association’s work than by 
referring to Cayley’s ‘‘ Report on Abstract Dynamics”* and 
Sabine’s ‘* Report on Terrestrial Magnetism ”+ (1838). 

To the great value of the former, personal experience of benefit 
received enables me, and gratitude impels me, to testify. In a 
few pages full of precious matter, the generalised dynamical 
equations of Lagrange, the great principle evolved from Mauper- 
tuis’ ‘‘ least action” by Hamilton, and the later developments and 
applications of the Hamiltonian principle by other authors, are 
described by Cayley so suggestively that the reading of thousands 
of quarto pages of papers scattered through the transactions of the 
various learned societies of Europe is rendered superfluous for any 
one who desires only the essence of those investigations, with no 
more of detail than is necessary for a thorough and practical under- 
standing of the subject. 

Sabine’s report of 1838 concludes with the following sentence:— 
“ Viewed in itself and its various relations, the magnetism of the 
earth cannot be counted less than one of the most important 
branches of the physical history of the planet we inhabit; and we 
may feel quite assured that the completion of our knowledge of 
its distribution on the surface of the earth would be regarded by 
our contemporaries and by posterity as a fitting enterprise of a 
maritime people, and a worthy achievement of a nation which has 
ever sought to rank foremost in every arduous and honourable 
“undertaking.” An immediate result of this report was that the 
enterprise which it proposed was recommended to the Govern- 
ment by a joint committee of the British Association and the 
Royal Society, with such success, that Captain James Ross wa3 
sent in command of the Erebus and Terror to make a magnetic 
survey of the Antarctic regions, and to plant on his way three 
magnetical and meteorological observatories, at St. Helena, the 
Cape, and Van Diemen’s Land. A vast mass of precious obser- 
vations, made chiefly on board ship, were brought home from this 
expedition. To deduce the desired results from them it was 


necessary to eliminate the disturbance produced by the ship’s | 


magnetism; and Sabine asked his friend Archibald Smith to work 
out from Poisson’s mathematical theory, then the only available 
guide, the formule required for the purpose. This voluntary 
task Smith executed skilfully and successfully. It was the begin- 
ning of a series of labours carried on with most remarkable prac- 
tical tact, with thorough analytical skill, and with a rare extreme 
of disinterestedness, in the intervals of an arduous profession, 
for the purpose of perfecting and simplifying the correction of 
the mariner’s compass—a problem which had become one of 
vital importance for navigation, on account of the introduction of 
iron ships. Edition after edition of the ‘‘ Admiralty Compass 
Manual” has been produced by the able superintendent of the 
Compass Department, Captain Evans, containing chapters of 
mathematical investigation and formule by Smith, on which 
depend wholly the practical analysis of compass observations, and 
rules for the safe use of the compass in navigation. I firmly 
believe that it is to the thoroughly scientific method thus adopted 
by the Admiralty that no iron ship of her Majesty’s navy has 
ever been lost through errors of the compass. The “ British 
Admiralty Compass Manual” is adopted as a guide by all the 
navies of the world, It has been translated into Russian, German, 
and Portuguese; and it is at present being translated into French. 
The British Association may be gratified to know that the possi- 
bility of navigating ironclad war-ships with safety depends on 
application of scientific principles given to the world by three 
mathematicians, Poisson, Airy, and Archibald Smith, 


teturning to the science of terrestrial magnetism, we find in 
the reports of early years of the British Association ample 
evidence of its diligent cultivation. Many of the chief scientific 
men of the day from England, Scotland, and Ireland found a 
strong attraction to the Association in the facilities which 
it afforded to them for co-operating in their work on this 
subject. Lloyd, Phillips, Fox, Ross, and Sabine made mag- 
netic observations all over Great Britain; and their results, 
collected by Sabine, gave for the first time an accurate and 
complete survey of terrestrial magnetism over the area of this 
island. I am informed by Professor Phillips that, in the beginning 
of the Association, Herschel, though a ‘‘ sincere well-wisher,” felt 
doubts as to the general utility and probable success of the plan 
and pe proposed ; but his zeal for terrestrial magnetism 
brought him from heing merely a sincere well-wisher to join actively 
and cordially in the work of the Association. ‘‘ In 1838 he began 
to give effectual aid in the great question of magnetical observa- 
tories, and was indeed foremost among the supporters of that 
which is really Sabine’s great work. At intervals, until about 
1858, Herschel continued to give effectual aid.” Sabine has 
carried on his great work without intermission to the present day ; 
thirty years ago he gave to Gauss a large part of the data required 
for working out the spherical harmonic analysis of terrestrial 
magenetism over the whole earth. A recalculation of the harmonie 
analysis for the altered state of terrestrial magnetism of the present 
time has been undertaken by Adams. He writes to me that he has 
‘already begun some of the introductory work, so as to be ready 
when Sir Edward Sabine’s tables of the, valves of the magnetic ele- 
ments deduced from observation are completed, at once to make use 
of them,” and that he intends to takeinto account terms of at least 
one order beyond those included by Gauss. The form in whichthe 
requisite data are to be agg to him is a magnetic chart of the 
whole surface of the globe. Materials from scientific travellers of 
all nations, from our home magnetic observatories, from the mag- 





o* Report on the Recent Progress of Theoretical Dynamics,” by 
A. Cayley (Report of the British Association, 1857, p. 1.). 

+ ‘Report on the Variations of the Magnetic Intensity cbserved at 
Different Points of the Earth’s Surface,” by Major Sabine, F.R.S. (form- 
ing part of the Seventh Report of the British Association.) 


quiet summer retirement in Wales, Sir Edward and Lady Sabine 
are at work on the magnetic chart of the world. If two years of 
life and health are granted to them, science will be provided with 
a key which must powerfully conduce to the ultimate opening up 
of one of the most refractory enigmas of cosmical physics, the 
cause of terrestial magnetism. 

To give any sketch, however slight, of scientific investigation 
performed during the past year would, even if I were competent 
for the task, farexceed the limits within which Iamconfined on the 
present occasion. A detailed account of work doneand knowledge 
gained in science Britain oughtto have everyyear. The ‘Journal 
of the Chemical Society” and the “‘ Z»ological Record” do excellent 
service by giving abstracts of all papers published in their 
departments. The admirable example afforded by the Ger- 
man ‘*Fortschritte” and ‘*Jahresbericht” is before us; 
but hitherto, so far as I know, no attempt has been made 
to follow it in Britain. It is true that several of the 
annual volumes of the ‘‘Jahresbericht” were translated ; 
but a translation, published necessarily at a considerable interval 
of time after the original, cannot supply the want. An indepen- 
dent British publication is for many obvious reasons desirable. 
The two publications, in German and English, would, both by 
their differences and by their agreements, illustrate the progress 
of science more correctly and usefully than any single work could 
do, even if appearing simultaneously in the two languages. It 
seems to me that to promote the establishment of a British Year 
Book of Science is an object to which the powerful action of the 
British Association would be thoroughly appropriate. 

In referring to recent advances in several branches of scieuce, 
I simply choose some ot those which have struck me as most 
notable. 

Accurate and minute measurement seems to the non-scientific 
imagination a less lofty and dignified work than looking for some- 
thing new. But nearly all the grandest discoveries of science have 
been but the rewards of accurate measurement and patient long- 
continued labour in the minute sifting of numerical results. The 
popular idea of Newton’s grandest discovery is that the theory of 
gravitation flashed into his mind, andso thediscovery wasmade. It 
was by a long train of mathematical calculation, founded on results 
accumulated through prodigious toil of practical astronomers, that 
Newton first demonstrated the forces urging the planets towards 
the sun, determined the magnitudes of those forces, and discovered 
that a force following the same law of variation with distance 
urges the moon towards the earth. Then first, we may suppose, 
came to him the idea of the universality of gravitation; but when 
he attempted to compare the magnitude of the force on the moon 
with the magnitude of the force of gravitation of a heavy body of 
equal mass at the earth’s surface, he did not find the agreement 
which the law he was discovering required. Not for years after 
would he publish his discovery as made. It is recounted that, 
being present at a meeting of the Royal Society, he heard a paper 
read, describing geodesic measurement by Picard which led to a 
serious correction of the previously accepted estimate of the 
earth’s radius, This was whe Newton required. He went home 
with the result, and commenced his calculations, but felt so much 
agitated that he handed over the arithmetical work to a friend; 
then (and not when, sitting in a garden, he saw an apple fall) did 
he ascertain that gravitation keeps the moon in her orbit. 

Faraday's discovery of specific inductive capacity, which 
inaugurated the new philosophy, tending to discard action at a 
distance, was the result of minute and accurate measurement of 
| electric forces. 

Joule’s discovery of thermo-dynamic law through the regions 
| of electro-chemistry, electro-magnetism, and elasticity of gases 
was based on a delicacy of thermometry which seemed simply im- 
possible to some of the most distinguished chemists of the day. 

Andrews’ discovery of the continuity between the gaseous and 
liquid states was worked out by many years of laborious and mi- 
nute measurement of phenomena scarcely sensible to the naked 
eye. 
Great service has been done to science by the British Associa- 
tion in promoting accurate measurement in various subjects. The 
origin of exact science in terrestrial magnetism is traceable to 
Gauss’ invention of methods of finding the magnetic intensity in 
absolute measure. I have spoken of the great work done by the 
British Association in carrying out the application of this inven- 
tion in all parts of the world. Gauss’ colleague in the German 
Magnetic Union, Weber, extended the practice of absolute 
measurement to electric currents, the resistance of an electric 
conductor, and the electromotive force of a galvanic element. He 
showed the relation between electrostatic and electro-magnetic 
units for absolute measurement, and made the beautiful discovery 
that resistance, in absolute electro-magnetic measure, and the reci- 
procal of resistance, or, as we call it, ‘* conducting power,” in elec- 
trostatic measure, are each of them a velocity. He made an elabo- 
rate and difficult series of experiments to measure the velocity which 
is equal to the conducting powerin electrostatic measure, andatthe 
same time to the resistence in electromagnetic measure, in one and the 
same conductor. Maxwell, in making the first advance along a road 
of which Faraday was the pioneer, discovered that this velocity is 
physically related to the velocity of light, and that, on a certain 
hypothesis regarding the elastic medium concerned, it may be 
exactly equal to the velocity of light. Weber’s measurement 
verifies approximately this equality, and stands in science monu- 
mentum cere perennius, celebrated as having suggested this most 
grand theory, and as having afforded the first quantitative test of 
the recondite properties of matter on which the relations between 
electricity and light depend. Ar ement of Weber’s critical 
velocity on a new plan by Maxwell himself, and the important 
correction of the velocity of light by Foucault’s laboratory experi- 
ments verified by astronomical observation, seem to show a still 
closer agreement. The most accurate possible determination of 
Weber’s critical velocity is just now a primary object of the Asso- 
ciation’s Committee on Electric Measurement; and it is at present 
premature to speculate as tothe closeness of the agreement between 
that velocity and the velocity of light. This leads me to remark 
how much science, even in its most lofty speculations, gains in 
return for benefits conferred by its application to promote the 
social and material welfare of man, Those who perilled and lost 
their money in the original Atlantic telegraph were impelled 
and supported by a sense of the grandeur of their enterprise, 
and of the world-wide benefits which must flow from its 
success; they were at the same time not unmoved by the beauty 
of the scientific problem directly presented to them; but they 
little thought that it was to be immediately, through their 
work, that the scientific world was to be instructed in a long- 
neglected and discredited fundamental electric discovery of Fara- 
day’s, or that, again, when the assistance of the British Assucia- 
tion was invoked to supply their electricians with methods for 
absolute measurement (which they found necessary to secure the 
best economical return for their expenditure, and to obviate and 
detect those faults in their electric material which had led to 
disaster), they were laying the foundation for accurate electric 
measurement in every scientific laboratory in the world, and 
ee a train of investigation which now sends up branches 








into the loftiest regions and subtlest ether of natural philosophy. 
Long may the British Association continue a bond of union, and 
a medium for the interchange of good offices between science and 
the world. 
The greatest achievement yet made in molecular theory of the 
—— of matter is the Kinetic Theory of Gases, shadowed 
orth by Lucretius, definitely stated by Daniel Bernoulli, largely 





developed by Herapath, made a reality by Joule, and worked out 





to its present advanced state by Clausius and Maxwell. Joule, 
from his dynamical equivalent of heat, and his experiments upon 
the heat produced by the condensation of gas, was able to estimate 
the average velocity of the ultimate molecules or atoms composing 
it. His estimate for hydrogen was 6225ft. per second at a tem- 
perature of 60 deg. Fah., and 6055ft. per second at the freezing 
point. Clausius took fully into account the impacts of molecules 
on one another, and the kinetic energy of relative motions of the 
matter constituting an individual atom. He investigated the 
relation between their diameters, the number in a given space, 
and the mean length of path from impact to impact, and so gave 
the foundation for estimates of the absolute dimensions of atoms, 
to which I shall refer later. He explained the slowness of gaseous 
diffusion by the mutual impacts of the atoms, and laid a secure 
foundation for a complete theory of the aiffusion of fluids, pre- 
viously a most refractory enigma. The deeply penetrating genius 
of Maxwell brought in viscosity and thermal conductivity, and 
thus completed the dynamical explanation of all the known pro- 
perties of gases, except their electric resistance and brittleness to 
electric force. 

No such comprehensive molecular theory had ever been even 
imagined before the nineteenth contury. Definite and complete 
in its area as it is, it is but a well-drawn part of a great chart, in 
which all physical science will be represented with every property 
of matter shown in dynamical relation to the whole. The pros- 
pect we now have of an early completion of this chart is based on 
the assumption of atoms. But there can be no permanent satis- 
faction to the mind in explaining heat, light, elasticity, diffusion, 
electricity, and magnetism in gases, liquids, and solids, and 
describing precisely the relations of these different states of matter 
to one another by statistics of great numbers of atoms, when the 
properties of the atom itself are simply assumed. When the theory 
—of which we have the first instalment in Clausius and Maxwell’s 
work—is complete, we are but brought face to face with a super- 
latively grand question—W hat is the inner mechanism of the atom? 

In the answer to this question we must find the explanation, not 
only of the atomic elasticity, by which the atom is a chronometric 
vibrator, according to Stokes’ discovery, but of chemical affinity, 
and of the differences of quality of different chemical elements, at 
present a mere mystery in science. Helmholtz’s exquisite theory 
of vortex-motion in an incompressible frictionless liquid has been 
suggested as a finger-post, pointing a way which may possibly lead 
to a full understanding of the properties of atoms, carrying out 
the grand conception of Lucretius, who ‘‘ admits no subtle ethers, 
no variety of elements with fiery, or watery, or light, or heavy 
principles; nor supposes light to be one thing, fire another, elec- 
tricity a fluid, magnetism a vital principle, but treats all pheno- 
mena as mere properties or accidents of simple matter.” This 
statement I take from an admirable paper on the atomic theory of 
Lucretius, which appeared in the “ North British Review” for 
March, 1868, containing a most interesting and instructive sum- 
mary of ancient and modern doctrine regarding atoms. Allow me 
to read from that article one other short passage finely describing 
the present aspect of atomic theory:—‘‘The existence of the 
chemical atom, already quite a complex little world, seems very 
probable; and the description of the Lucretian atom is won- 
derfully applicable to it. We are not wholly without hope that the 
real weight of each such atom may some day be known—not 
merely the relative weight of the several atoms, but the number 
in a given volume of any material; that the form and motion of 
the parts of each atom and the distances by which they are sepa- 
rated may be calculated; that the motions by which they produce 
heat, electricity, and light may be illustrated by exact geometrical 
diagrams; and that the fundamental properties of the interme- 
diate and possibly constituent medium may be arrived at. Then 
the motion of planets and music of the spheres will be neglected 
for a while in admiration of the maze in which the tiny atoms run.” 

Even before this was written some of the anticipated results 
had been partially attained. Loschmidt in Vienna had shown, 
and not much later Stoney independently in England showed, 
how to deduce from Clausius and Maxwell’s kinetic theory 
of gases a superior limit to the number of atoms in a 
given measurable space. I was unfortunately quite un- 
aware of what Loschmidt and Stoney had done when I made 
a similar estimate on the same foundation, and communicated 
it to *‘ Nature” in an article on ‘“‘The Size of Atoms.” But 
questions of personal priority, however interesting they may be 
to the persons concerned, sink into insignificance in the prospect 
of any gain of deeper insight into the secrets of nature. The triple 
coincidence of independent reasoning in this case is valuable as 
confirmation of a conclusion violently contravening ideas and 
opinions which had been almost universally held regarding the 
dimensions of the molecular structure of matter. Chemists and 
other naturalists had been in the habit of evading questions as to 
the hardness or indivisibility of atoms by virtually assuming them 
to be infinitely small and infinitely numerous. We must now no 
longer look upon the atom, with Boscovich, as a mystic point 
endowed with inertia and the attribute of attracting or repelling 
other such centres with forces depending poe the intervening 
dist (a supposition only tolerated with the tacit assumption 
that the inertia and attraction of each atom is infinitely small and 
the number of atoms infinitely great), nor can we agree with those 
who have attributed to the atom occupation of space with infinite 
hardness and strength (incredible in any finite body); but we must 
realise it as a piece of matter of measurable dimensions, with 
shape, motion, and laws of action, intelligible subjects of scientific 
investigation. ; 

The prismatic analysis of light discovered by Newton was esti- 
mated by himself as being ‘‘ the oddest, if not the most consider- 
able, detection which ‘‘ hath hitherto been made in the operations 
of nature.” 

Had he not been deflected from the subject he could not have 
failed to obtain a pure spectrum ; but this, with the inevitably 
consequent discovery of the dark lines, was reserved for the 
nineteenth century. Our fundamental knowledge of the dark lines 
is due solely to Fraunhofer. Wollaston saw them, but did not 
discover them. Brewster laboured long and well to perfect the 

rismatic analysis of sunlight ; and his observations on the dark 
Cae produced by the absorption of inte gases and vapours 
laid important foundations for the grand superstructure which he 
scarcely lived to see. Piazzi Smyth, by spectroscopic observation 
rformed on the Peak of Teneriffe, added greatly to our know- 
edge of the dark Jines produced in the solar spectrum by the 
absorption of our own atmosphere. The prism became an instru- 
ment for chemical qualitative analysis in the hands of Fox 
Talbot and Herschel, who first showed how, through it, the old 
‘* blowpipe test,” or generally the estimation of substances from 
the colours which they give to flames, can be prosecuted with an 
accuracy and a discriminating power not to be attained when the 
colour is to be judged by the unaided eye. But the application of 
this test to solar and stellar chemistry had never, I believe, been 
suggested, either directly or indirectly, by any other naturalist, 
when Stokes taught it to me in Cambridge at some time prior to 
the summer of 1852. The observational and experimental founda- 
tions on which he built were :— : : 

(1) The discovery of Fraunhofer of a coincidence between his 
double dark line D of the solar spectrum and a double bright line 
which he observed in the spectra of ordinary artificial flames. 

(2) A very rigorous experimental test of this coincidence by 
Prof. W. H. Miller, which showed it to be accurate to an astonish- 
ing degree of minuteness. 

(3) The fact that the yellow light ons out when salt is thrown 
on burning spirit consists almost solely of the two nearly identical 
qualities which constitute that double bright line. 

(4) Observations made by Stokes himself, which showed the 
bright line D to be absentin a candle-flame when the wick was 
snuffed clean, so as not to project into the luminous envelope, and 
from an alcohol flame when the spirit was burned in a watch- 


glass. And 4 
(5) Foucault’s admirable discovery (L’Institut, Feb. 7, 1849) 
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that the voltaic arc between charcoal points is ‘‘A medium which 
emits the rays D on its own account, and at the same time 
absorbs them when they come from another quarter.” 

The conclusions, theoretical and practical, which Stokes taught 
me, and which I gave regularly afterwards in my public lectures 
in the University of Glasgow, were :— 

(1) That the double line D, whether bright or dark, is due to 
vapour of sodium. 

(2) That the ultimate atom of sodium is susceptible of regular 
elastic vibrations, like those of a tuning-fork or of stringed 
musical instruments ; that like an instrument with two strings 
tuned to approximate unison, or an approximately circular elastic 
disc, it has two fundamental notes and vibrations of approximately 
equal pitch ; and that the periods of these vibrations are precisely 
the periods of the two slightly different yellow lights constituting 
the double bright line D. 

(3) That when vapour of sodium is at a high enough tempera- 
ture to become itself a source of light, each atom executes these 
two fundamental vibrations simultaneously ; and that therefore 
the light proceeding from it is of the two qualities constituting 
the double bright line D. 

(4) That when vapour of sodium is present in space across 
which light from another source is propagated, its atoms, accord- 
ing to a well-known general principle of dynamics, are set to 
vibrate in either or both of those fundamental modes, if some of 
the incident light is of one or other of their periods, or some of 
one and some of the other; so that the energy of the waves of 
those particular qualities of light is converted into thermal vibra- 
tions of the medium and dispersed in all directions, while light 
of all other qualities, even though very nearly agreeing with them, 
is transmitted with comparatively no loss, 

(5) That Fraunhofer’s double dark line D of solar and stellar 
spectra is due to the presence of vapours of sodium in atmospheres 
surrounding the sun and those stars in whose spectra it had been 
observed, 

(6) That other vapours than sodium are to be found in the 
atmospheres of sun and stars by searching for substances pro- 
ducing in the spectra of artificial flames bright lines coinciding 
with other dark lines of the solar and stella spectra than the 
Fraunhofer line D. 

The last of these propositions I felt to be confirmed (it was 
perhaps partly suggested) by a striking and beautiful experiment 
admirably adapted for lecture illustrations, due to Foucault, 
which had been shown tome by M. Duboscque Soleil, and the Abbé 
Moiguo, in Paris, in the month of October, 1850. A prism and 
lenses were arranged to throw upon a screen an approximately 
pure spectrum of a vertical electric arc between charcoal poles of 
a powerful battery, the lower one of which was hollowed like a 
cup. When pieces of copper and pieces of zinc were separately 
thrown into the cup the spectrum exhibited, in perfectly definite 
positions, magnificent well-marked bands of different colours 
characteristic of the two metals. When a piece of brass, com- 
pounded of copper and zinc, was putinto the cup, the spectrum 
showed nearly all the bands, each precisely in the place in which 
it _ been seen when one metal or the other had been separately 
use 

It is somewhat to be regretted that this great generalisa- 
tion was not published to the world twenty years ago. 
I say this, not because it is to be regretted that Angstrim 
should have the credit of having in 1853 published inde- 
pendently the statement that ‘“‘an incandescent gas emits 
luminous rays of the same refrangibility as those which it 
can absorb;” or that Balfour Stewart should have been unassisted 
by it when, coming to the subject from a very different point of 
view, he made, in his extension of the ‘‘ Theory of Exchanges,”* 
the still wider generalisation that the radiating power of 
every kind of substance is equal to its absorbing power for every 
kind of ray, or that Kirchhoff also should have, in 1859, indepen- 
dently discovered the same proposition, and shown its application 
to solar and stellar chemistry; but because we might now be in 
possession of the inconceivable riches of astronomical results which 
we expect from the next ten years’ investigation by spectrum 
analysis, had Stokes given his theory to the world when it first 
occurred to him. 

To Kirchhoff belongs, I believe, solely the great credit of having 
first actually sought for and found other metals than sodium in 
the sun by the method of spectrum analysis. His publication of 
October, 1859, inaugurated the practice of solar and stellar 
chemistry, and gave spectrum analysis an impulse to which ina 
great measure is due its splendidly successful cultivation by the 
labours of many able investigators within the last ten years. 

To the prodigious and wearing toil of Kirchhoff himself, and of 
Angstrim, we owe large-scale maps of the solar spectrum, incom- 
parably superior in minuteness and accuracy of delineation to any- 
thing ever attempted previously. These new maps now constitute 
the standards of reference for all workers in the field. Pliicker 
and Hittorf opened ground in advancing the physics of spectrum 
analysis, and made the important discovery of changes in the 
spectra of ignited gas, produced by changes in the physical condi- 
tion of the gas. The scientific value of the meetings of the British 
Association is well illustrated by the fact that it was through con- 
versation with Pliicker at the Newcastle meeting that Lockyer 
was first led into the investigation of the effects of varied pressure 
on the quality of the light emitted by glowing gas which he and 
Frankland have prosecuted with such admirable success. Scientific 
wealth tends to accumulation according to the law of compound 
interest. Every addition to knowledge uf properties of matter 
supplies the naturalist with new instrumental means for dis- 
covering and interpreting phenomena of nature, which in their turn 
afford foundations for fresh generalisations, bringing gains of 
permanent value into the great storehouse of philosophy. Thus 
Frankland, led from observing the want of brightness of a candle 
burning in a tent on the summit of Mont Blanc, to scrutinise 
Davy’s theory of flame, discovered that brightness without incan- 
descent solid particles is given to a purely gaseous flame by 
augmented pressure, and that a dense ignited gas gives a spectrum 
comparable with thatof the light from an incandescentsolid or liquid. 
Lockyer joined him, and the two found that every incandescent 
subst: givesaconti pectrum, that ani tgasunder 

varied pressure gives bright bars across the continuous spectrum, 
some of which, from the sharp, hard and fast lines observed where 
the gas is in a state of extreme attenuation, broaden out on each 
side into nebulous bands as the density is increased, and are ulti- 
mately lost in the continuous spectrum when the condensation is 
Eee on till the gas becomes a fluid no longer to be called gaseous. 

ore recently they have examined the influence of temperature, 
and have obtained results which seem to show that a highly 
attenuated gas, which at u high temperature gives several bright 
lines, gives a smaller and smaller number of lines, of sufficient 
brightness to be visible, when the temperature is lowered, the 
density being kept unchanged. I cannot refrain here from remark- 
ing how admirably this beautiful investigation harmonises with 
Andrews’ great discovery of continuity between the gaseous and 
liquid states. Such things make the life-blood of science. In 
contemplating them we feel as if led out from narrow waters of 
scholastic dogma to a refreshing excursion on the broad and deep 
ocean of truth, where we learn from the wonders we see that 
there are endlessly more and more g‘orious wenders still unseen. 

Stokes’ dynamical theory supplies the key to the philosophy of 

d and Lockyer’s discovery. Any atom of gas when struck 
and left to itself vibrates with perfect purity its fundamental note 
or notes. Ina highly attenuated gas each atom is very rarely in 
collision with other atoms, and therefore is nearly at all times ina 
state of true vibration. Hence the spectrum of a highly attenu- 
ated gas consists of one or more perfectly sharp bright lines, with 
a scarcely perceptible continuous gradation of prismatic colour. 
In denser gas each atom is frequently in collision, but still is for 
much more time free, in intervals between collisions, d 
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in collision; so that not only is the atom itself thrown sensibly out 
of tune during a sensible proportion of its whole time, but the 
confused jangle of vibrations in every variety of period during the 
actual collision becomes more considerable in itsinfluence. Hence 
bright lines in the spectrum broaden out somewhat, and the con- 
tinuous spectrum becomes less faint. In still denser gas each 
atom may be almost as much time in collision as free, and the 
spectrum then consists of broad nebulous bands crossing a continu- 
ous spectrum of considerable brightness. When the medium is so 
dense that each atom is always in collision, that is to say never 
free from influence of its neighbours, the spectrum will generally 
be continuous, and may present little or no appearance of bands, 
or even of maxima of brightness. In this condition the fluid can 
be no longer regarded as a gas, and we must judge of its relation 
to the vaporous or liquid states according to the critical conditions 
discovered by Andrews. 

While these great investigations of properties of matter were 
going on naturalists were not idle with the newly recognised 
power of the spectroscope at their service. Chemists soon fol- 
lowed the example of Bunsen in discovering new metals in ter- 
restrial matter by the old blow-pipe and prism test of Fox Talbot 
and Herschel. Biologists applied spectrum analysis to animal and 
vegetable chemistry, and to sanitary investigations, But it is in 
astronomy that spectroscopic research has been carried on with 
the greatest activity, and been most richly rewarded with results. 
The chemist and the astronomer have joined their forces. An 
astronomical observatory has now appended to it a stock of 
reagents such as hitherto was only to be found in the chemical 
laboratory. A devoted corps of volunteers of all nations, whose 
motto might well be ubique, have directed their artillery to every 
region of the universe. The sun, the spots on his surface, the 
corona, and the red aud yellow prominences seen round him during 
total eclipses, the moon, the planets, comets, auroras, nebulz, 
white stars, yellow stars, red stars, variable and temporary stars, 
each tested by the prism, was compelled to show its distinguishing 
prismatic colours. Rarely before in the history of science has 
enthusiastic perseverance directed by penetrative genius produced 
within ten years so brilliant a succession of discoveries. It is not 
merely the chemistry of sun and stars, as first suggested, that is 
subjected to analysis by the spectroscope. Their whole laws of 
being are now subjects of direct investigation; and already we 
have glimpses of their evolutional history through the stupendous 





| power of this most subtle and delicate test. We had only solar 
| and stellar chemistry; we have now solar and stellar physiology. 

It is an old idea that the colour of a star may be influenced by 
its motion relatively to the eye of the spectator, so as to be tinged 
with red if it moves from the earth, or blue if it moves towards 
the earth. William Allen Miller, Huggins, and Maxwell showed 
how, by aid of the spectroscope, this idea may be made the foun- 
dation of a method of measuring the relative velocity with which 
a star approaches to or recedes from the earth. The principle is, 
first, to identify, if possible, one or more of the lines in the spec- 
trum of the star with a line or lines in the spectrum of sodium, 
oc some other terrestrial substance, and then (by observing the 
star and the artificial light simultaneously by the same spectro- 
scope) to find the difference, if any, between their refrangibilities, 
From this difference of refrangibility the ratio of the periods of 
the two lights is calculated, according to data determined by 
Fraunhofer from comparisons between the positions of the dark 
lines in the prismatic spectrum and in his own “interference 
spectrum” (produced by substituting for the prism a fine 
grating). A first comparatively rough application of the 
test by Miller and Huggins to a large number of the prin- 
cipal stars of our skies, including Aldebaran, « Orionis, 
8 Pegasi, Sirius, 2 Lyre, Capella, Arcturus, Pollux, Castor 
(which they had observed rather for the chemical purpose than 
for this), proved that not one of them had so great a velocity as 
315 kilometres per second to or from the earth, which is a most 
momentous result in respect to cosmical dynamics. Afterwards 
Huggins made special observations of the velocity test, and suc- 
ceeded in makirg the measurement in one case, that of Sirius, 
which he then found to be receding from the earth at the rate of 
sixty-six kilometres per second. This, corrected for the velocity 
of the earth at the time of the observation, gave a velocity of 
Sirius, relatively to the sun, amounting to forty-seven kilometres 
per second. The minuteness of the difference to be measured, 
and the smallness of the amount of light, even when the brightest 
star is observed, renders the observation extremely difficult. Still, 
with such great skill as Mr. Huggins has brought to bear on the 
investigation, it can scarcely be doubted that velocities of many 
other stars may be measured. What is now wanted is, certainly 
not greater skill, perhaps not even more powerful instruments, 
but more instruments and more observers. Lockyer’s applications 
of the velocity test to the relative motions of different gasés in the 
sun’s photosphere, spots, chromosphere, {and chromospheric pro- 
minences, and his observations of the varying spectra presented 
by the same substance as it moves from one position to another in 
the sun’s atmosphere, and his interpretations of these observa- 
tions, according to the laboratory results of Frankland and him- 
self, go far towards confirming the conviction that iu a few years 
all the marvels of the sun will be dynamically explained according 
to known properties of matter. 

During six or eight precious minutes of time spectroscopes have 
been applied to the solar atmosphere and to the corona seen round 
the dark disc of the moon eclipsing the sun. Some of the won- 
derful results of such observations, made in India on the occasion 
of the eclipse of August, 1868, were described by Professor 
Stokes in a previous address, Valuable results have, through the 
liberal assistance given by the British and American Governments, 
been obtained also from the total eclipse of last December, not- 
withstanding a generally unfavourable condition of weather. It 
seems to have been proved that at least some sensible part of the 
light of the “‘corona” is a terrestrial atmospheric halo or disper- 
sive reflection of the light of the glowing hydrogen and “helium” * 
round the sun. I believe I may say on the present occasion, 
when preparation must again be made to utilise a total eclipse of 
the sun, that the British Association confidently trusts to our 
Government exercising the same wise liberality as heretofore in 
the interests of science. 

The old nebular hypothesis supposes the solar system and other 
similar systems through the universe which we see at a distance 
as stars) to have originated in the condensation of fiery nebulous 
matter. This hypothesis was invented before the discovery of 
thermo-dynamics, or the nebulw would not have been supposed to 
be fiery; and the idea seems never to have occurred to any of its 
inventors or early supporters that the matter, the condensation of 
which they supposed to constitute the sun and stars, could have 
been other than fiery in the beginning. Mayer first suggested 
that the heat of the sun may be due to gravitation; but he sup- 
posed meteors falling in to keep always generating the heat which 
is radiated year by year from the sun. Helmholtz, on the other 
hand, adopting the nebular hypothesis, showed in 1854 that it was 
not necessary to suppose the nebulous matter to have been 
originally fiery, but that mutual gravitation between its parts 
may have generated the heat to which the present high tempera- 
ture of the sun is due. Further, he made the important observa- 
tions that the potential energy of gravitation in the sun is even 
now far from exhausted; but that with further and further 
shrinking more and more heat is to be generated, and that thus we 
can conceive the sun even now to possess a sufficient store of 
energy to produce heat and light, almost as at present, for several 
million years of time future. It ought, however, to be added that 
this condensation can only follow from cooling, and therefore that 
Helmholtz’s gravitational explanation of future sun-heat amounts 
really to showing that the sun’s thermal capaeity is enormously 
greater, in virtue of the mutual gravitation between the parts of so 


* Frankland and Lockyer find the yellow prominences to give a very 
decided bright line not far from D, but hitherto not identified with any 
| terrestrial flame. It seems to indicate a new substance, which they 
' propose to call helium. 











enormous a mass, than the sum of the thermal capacities of 
separate and smaller bodies of the same material and same total 
mass. Reasons for adopting this theory, and the consequences 
which follow from it, are discussed in an article, ‘On the Age of 
Po Sun's Heat,” published in ‘‘ Macmillan’s Magazine ” for March, 

For a few years Mayer’s theory of solar heat had seemed to me 
probable : but I had been led to regard it as no longer tenable, 
because I had been in the first place driven, by consideration of 
the very approximate constancy of the earth’s period of revolution 
round the sun for the last 2000 years, to conclude that ** The 
principa] source, perhaps the sole appreciably effective source of 
sun-heat, is in bodies circulating round the sun at present inside 
the earth’s orbit ;’* and because Le Verrier’s researches on the 
motion of the planet Mercury, though giving evidence of asensible 
influence attributable to matter circulating as a great number of 
small planets within his orbit round the sun, showed that the 
amount of matter that could possibly be assumed to circulate at 
any considerable distance from the sun must be very small; and 
therefore “if the meteoric influx taking place at present is enough 
to produce any appreciable portion of the heat radiated away, it 
must be supposed to be from matter circulating round the sun 
within very short distances of his surface. The density of this 
meteoric cloud would have to be supposed so great that comets 
could scarcely have escaped as comets actually have escaped, 
showing no discoverable effects of resistance, after passing his sur- 
face within a distance equal to one-eighth of his radius. All 
things considered, there seems little probability in the hypothesis 
that solar radiation iscompensated to any appreciable degree by 
heat generated by meteors falling in, at present; and, as it can be 
shown that no chemical theory is tenable,+ it must be concluded 
as most probable that the sun is at present merely an incandescent 
liquid mass cooling.” > 

hus, on purely astronomical grounds was I long ago led to 
abandon as very improbable the hypothesis that the sun’s heat is 
supplied dynamically from year to year by the influx of meteors. 
But now spectrum analysis gives proof finally conclusive against it. 

Each meteor circulating round the sun must fall in along a very 
gradual spiral path, and before reaching the sun must have been 
fora long time exposed to an enormous heating effect from its 
radiation when very near, and must thus have been/driven into 
vapour before actually falling into the sun. Thus, if Mayer's 
hypothesis is correct, friction between vortices of meteoric vapours 
aud the sun’s atmosphere must be the immediate cause of solar 
heat ; and the velocity with which these vapours circulate round 
equatorial parts of the sun must amount to 435 kilometres per 
second. The spectrum test of velocity applied by Lockyer showed 
but a twentieth part of this amount as the greatest observed rela- 
tive velocity between different vapours in the sun’s atmosphere. 

At the first Liverpool meeting of the British Association (1854), 
in advancing a gravitational theory to account for all the heat, 
light, and motions of the universe, I urged that the immediately 
antecedent condition of the matter of which the sun and planets 
were formed, not being fiery, could not have been gaseous; but 
that it probably was solid, and may have been like the meteoric 
stones which we still so frequently meet with through space. The 
discovery of Huggins, that the light of the nebulw, so far as 
hitherto sensible to us, proceeds from incandescent hydrogen and 
nitrogen gases, and that the heads of comets also give us light of 
incandescent gas, seems at first sight literally to fulfil that part of 
the nebular hypothesis to which I had objected. Buta solution, 
which seems to me in the highest degree probable, has been sug- 
gested by Tait. He supposes that it may be by ignited gascous 
exhalations proceeding from the collision of meteoric stones that 
nebulz and the heads of comets show themselves to us, and he 
suggested, at a former meeting of the Association, that experi- 
ments should be made for the purpose of applying spectrum 
analysis to the light which has been observed in gunnery trials, 
such as those at Shoeburyness, when iron strikes against iron at 
a great velocity, but varied by substituting for the iron various 
solid materials, metallic or stony. Hitherto this suggestion has 
not been acted upon; but surely it is one the carrying out of which 
ought to be promoted by the British Association. 

Most important steps have been recently made towards the dis- 
covery of the nature of comets; establishing with nothing short of 
certainty the truth of a hypothesis which had long appeared to me 
probable—that they consist of groups of meteoric stones— 
accounting satisfactorily for the light of the nucleus; and giving 
a simple and rational explanation of phenomena presented by the 
tails of comets which had been regarded by the greatest astro- 
nomers as almost preternaturally marvellous. The meteoric 
hypothesis to which I have referred remained a mere hypothesis 
(I do not know that it was even published), until, in 1866, Schia- 
parelli calculated, from observations on the August meteors, an 
orbit for these bodies which he found to agree almost perfectly 
with the orbit of the great comet of 1862 as calculated by Oppolzer; 
and so discovered and demonstrated that a comet consists of a group 
of meteoric stones. Professor Newton, of Yale College, United 
States, by examining ancient records, ascertained that in periods 
of about thirty-three years, since the year 902, there had been 
exceptionally brilliant displays of the November meteors, It had 
long been believed that these interesing visitants came from a 
train of small detached planets circulating round the sun all in 
nearly the same orbit, and constituting a belt analogous to 
Saturn’s ring, and that the reason for the comparatively large 
number of meteors which we observe annually about the 14th of 
November is, that at that time the earth’s orbit cuts through the 
supposed meteoric belt. Professor Newton concluded from bis 
investigation that there is a denser part of the group of meteors 
which extends over a portion of the orbit so great as to occupy 
about one-tenth to one-fifteenth of the periodic time in passing any 
particular point, and gave a choice of five different periods for 
the revolution of this meteoric stream round the sun, any one of 
which would satisfy his statistical result. He further concluded 
that the line of nodes, that is to say, the line in which the plane 
of the meteoric belt cuts the plane of the earth’s orbit, has a pro- 
gressive sidereal motion of about 52''4 per annum, Here, then, 
was a splendid problem for the physical astronomer ; and, happily, 
one well qualified for the task took it up. Adams, by the appli- 
cation of a beautiful method invented by Gauss, found that of the 
five periods allowed by Newton just one permitted the motion of 
the line of nodes to be explained by the disturbing influence of 
Jupiter, Saturn, and other planets. The period chosen on these 
grounds is 33} years. The investigation showed further that the 
form of the orbit is a long ellipse, giving for shortest distance from 
the sun 145,000,000 kilometres, and for the longest distance 
2,895,000,000 kilometres. Adams also worked out the longitude 
of the perihelion and the inclination of the orbit’s plane to the 
plane of the ecliptic. The orbit which he thus found agreed so 
closely with that of Tempel’s comet I. 1866, that he was able to 
identify the comet and the meteoric belt.§ The same conclusion 





* “On the Mechanical Energies of the Solar System.” ‘“ Transactions 
of the Royal Society of Edinburgh,” 1854; and “ Phil. Mag.,” 1854, 
second half-year. 

+ “* Mechanical Energies,” &c. 

t “Age of the Sun’s Heat ” (Macmillan’s Magazine, March, 1862). 

§ Signor Schiaparelli, director of the Observatory of Milan, who, in a 
letter dated 3lst December, 1866, pointed out that the elements of the 
orbit of the August meteors, calculated from the observed position of 
their radiant point on the supposition of the orbit being a very elongated 
ellipse, agreed very closely with those of the orbit of comet II. 1862, caleu- 
lated by Dr. Oppolzer. In the same letter elli gives el nts of 
the orbit uf the November meteors, but these were not sufficiently accu- 
rate to enable him to identify the orbit with that of any known comet. 
On the 2ist January, 1867, M. Leverrier gave more accurate elements of 
the orbit of the November meteors, and in the Astronomische Nachrich- 
ten of January 9, Mr. C. F. W. Peters, of Altona, pointed out that these 
elements closely agreed with those of Tempel’s comet (I. 1866), calculated 
by Dr. Oppolzer, and on February 2, Schiaparelli having recalculated the 
elements of the orbit of the meteors, himecif noticed the same agreement. 
Adams arrived quite independently at the conclusion that the orbit of 33 
years period is the one which must be chosen, out of the five indicate 
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had been pointed out a few weeks earlier by Schiaparelli, from 
calculations by himself on data supplied by direct observations on 
the meteors, and independently by Peters from calculations by 
Leverrier on the same foundation. It is therefore thoroughly 
established that Tempel’s comet I. 1866 consists of an elliptic 
train of minute planets, of which a few thousands or millions fall 
to the earth annually about the 14th of November, when we cross 
their track. _ We have probably not yet passed through the very 
nucleus or densest part; but thirteen times, in Octobers and 
Novembers, from October 13, A.D. 902, to November 14, 1866, in- 
clusive (this last time having been correctly predicted by Prof. 
Newton), we have passed through a part of the belt greatly denser 
than the average. The densest part of the train, when near enough 
to us, is visible as the head of the comet. This astounding result, 
taken along with Huggins’ spectroscopic observations on the light 
of the heads and tails of comets, confirm most strikingly Tait’s 
theory of comets, to which I have already referred; according to 
which the comet, a group of meteoric stones, is self-luminous in 
its nucleus, on account of collisions among its constituents, while 
its ‘‘ tail” is merely a portion of the less dense part of the train 
illuminated by sunlight, and visible or invisible to us according to 
circumstances, not only of density, degree of illumination, and 
nearness, but also of tactic arrangement, as of a flock of bivds or 
the edge of acloud of tobaccosmoke. What prodigious difficulties 
are to be explained you may judge from two or three sentences 
which I read from Herschel’s ‘*Astronomy,” and from the fact that 
even Schiaparelli seems still to believe in the repulsion: ‘‘ There 
is beyond question some profound secret and mystery of nature 
concerned in the phenomenon of their tails. Perhaps it is not 
too much to hope that future observation, borrowing every aid 
from rational speculation, grounded on the progress of physical 
science generally (especially those branches of it which relate to 
the ethereal or imponderable elements), may enable us ere long to 
penetrate this mystery, and to declare whether it is really matter 
in the ordinary acceptation of the term which is projected from 
their heads with such extraordinary velocity, and if not impelled, 
at least directed, in its course, by reference to the sun, as its point 
of avoidance.”* 

In no respect is the question as to the materiality of the tail 
more forcibly pressed on us for consideration than in that of the 
enormous sweep which it makes round the sun in perihelio in the 
manner of a straight and rigid rod, in defiance of the laws of gravi- 
tation, nay, even, of the reccived laws of motion.”* 

“The projection of this ray . to so enormous a length 
in a single day conveys an impression of the intensity of the forces 
acting to produce such a velocity of material transfer through 
apace, such as no other natural phenomenon is capable of exciting. 
It is clear that if we have to deal here with matter, such as we 
conceive it—viz., possessing inertia—at all, it must be under the 
dominion of forces incomparably more energetic than gravitation, 
and quite of a different nature.’’t 

Think now of the admirable simplicity with which Tait’s beau- 
tiful “seabird analogy,” as it has been called, can explain all these 
phenomena, 

The esseace of science, as is well illustrated by astronomy and 
cosmical physics, consists in inferring antecedent conditions, and 
anticipating future evolutions, from phenomena which have ac- 
tually come under observation. In biology the difficulties of suc- 
cessfully acting up to this ideal are prodigious, The earnest 
naturalists of the present day are, however, not appalled or para- 
lysed by them, and are struggling boldly and laboriously to pass 
out of the more “natural history stage” of their study, and 

bring zoology within the range of Natural Philosophy. A very 
ancient speculation, still clung to by many naturalists (so much so 
that I have a choice of modern terms to quote in expressing it) 
supposes that, under meteorological conditions very different from 
the present, dead matter may have run together or crystallised or 
fermented into ‘‘ germs of life,” or “organic cells,” or ‘* proto- 
plasm.” But science brings a vast mass of inductive evidence 
against this hypothesis of spontaneous generation, as you have 
heard from my predecessor in the presidential chair. Careful 
enough scrutiny has, in every case up to the present day, dis- 
covered life as antecedent to life. Dead matter cannot become 
living without coming under the influence of matter previously 
alive. This seems to me as sure a teaching of science as the law 
of gravitation, I utterly repudiate, as opposed to all philosophical 
uniformitarianism, the assumption of ** different meteorological 
conditions ”—that is to say, somewhat different vicissitudes of 
temperature, pressure, moisture, gaseous atmosphere—to produce 
or to permit that to take place by force or motion of dead matter 
alone, which is a direct contravention of what seems to us biologi- 
cal law. Iam"prepared for the answer, ‘Our code of biological 
law is an expression of our ignorance as well as of our know- 
ledge.” And I say yes: search for spontaneous generation out of 
inorganic materials; let anyone not satisfied with the purely 
negative testimony of which we have now so much against it, 
throw himself into the inquiry. Such investigations as thoze of 
Pasteur, Pouchet, and Bastian are among the most interesting 
and momentous in the whole range of natural history, and their 
results, whether positive or negative, must richly reward the most 
careful and laborious experimenting. I confess to being deeply 
ey by the evidence put before us by Professor Huxley, 
and I am ready to adopt, as an article of scientific faith, true 
through allspace and through all time, that life proceeds from 
life, and from nothing but life. 

How, then, did life originate on the earth? Tracing the physi- 
cal history of the earth backwards, on strict dynamical principles, 
we are brought to a red-hot melted globe on which no life could 
exist. Hence, when the earth was first fit for life, there was no 
living thing on it. There were rocks solid and disintegrated, 
water, air all round, warmed and illuminated by a brilliant sun, 
ready to become a garden. Did grass and trees and flowers spring 
into existence, in all the fulness of ripe beauty, by a fiat of 
Creative Power? or did vegetation, growing up from seed sown, 
spread and multiply over the whole earth ? Science is bound, by 
the everlasting law of honour, to face fearlessly every problem 
which can fairly be presented to it. If a probable solution, con- 
sistent with the ordinary course of Nature, can be found, we 
must not invoke an abnormal act of Creative Power. When a lava 
stream flows down the sides of Vesuvius or Etna it quickly cools 
and becomes solid ; and after a few weeks or years it teems with 
vegetable and animal life, which for it originated by the transport 
of seed and ova, and by the migration of individual living crea- 
tures. When a volcanic island springs up from the sea, and after 
a few years is found clothed with vegetation, we do not hesitate 
toassume that seed has been wafted to it through the air, or 
floated to iton rafts. Is it not possible, and if possible, is it not 
probable, that the beginning of vegetable life on the 
earth is to be similarly explained? Every year thou- 
sands, probably millions, of fragments of solid matter 
fall upon the earth—Whence came these fragments? What 
is the previous history of any one of them? Was it created 
in the beginning of time an amorphous mass? This idea is so 
unacceptable that, tacitly or explicitly, all men discard it. It is 
often assumed that all, and it is certain that some, meteoric stones 
are fragments which had been broken off from greater masses 
and launched free into space. It is as sure that collisions must 
occur between great masses moving through space as it is that 
ships, ateered without intelligence directed to prevent collision, 
could not cross and recross the Atlantic for thousands of years 
with immunity from collisions. When two great masses come 





by Prof. Newton. His calculations were sufficiently advanced before the 
letters referred to appeared, to show that the other four orbits offered by 
Newton were inadmissible. But the calculations to be gone through to 
fimd the secular motion of the node in such an elongated orbit as that of 





into collision in space it is certain that a large part of each is 


life will take a higher standing than the man of equal intelligence 


melted; but it seems also quite certain that in many cases a large | untrained in science. College can, however, do more than this ; 


quantity of débris must be shot forth in all directions, much of 
which may have experienced no greater violence than individual 
pieces of rock experience in a landélip or in blasting by gun- 
powder. Should the time when this earth comes into collision 
with another body comparable in dimensions to itself be when it 
is still clothed as at present with vegetation, many great and small 
fragments carrying seed and living plants and animals would 
undoubtedly be scattered through space. Hence, and because 
we all confidently believe that there are at present, and have 
been from time immemorial, many worlds of life besides our own, 
we must regard it as probable in the highest degree that there are 
countless seed-bearing meteoric stones moving about through 
space. If at the present instant no life existed upon this 
earth, one such stone falling upon it might, by what we blindly 
call natural causes, lead to its becoming covered with vegetation, 
I am fully conscious of the many scientific objections which may 
be urged against this hypothesis, but I believe them to be all 
answerable, I have already taxed your patience too severely to 
allow me to think of discussing any of them on the present occa- 
sion. The hypothesis that life originated on this earth through 
moss-grown fragments from the ruins of another world may seem 
wild and visionary. All I maintain is that it is not unscientific. 

From the earth stocked with such vegetation as it could receive 
meteorically, to the earth teeming with all the endless variety of 
plants and animals which now inhabit it, the step is prodigious ; 
yet, according to the doctrine of continuity—most ably laid before 
the Association by a predecessor in this chair (Mr. Grove)—all 
creatures now living on earth have proceeded by orderly evolution 
from some such origin. Darwin concludes his great work on 
“The Origin of Species” with the following words :—*‘ It is in- 
teresting to contemplate an entangled bank clothed with many 
plants of many kinds, with birds singing on the bushes, with 
various insects flitting about, and with worms crawling through 
the damp earth, and to reflect that these elaborately-constructed 
forms, so different from each other, and dependent on each other 
in so complex a manner, have all been produced by laws acting 
around us.” . . . “There is grandeur in this view of life 
with its several powers, having been originally breathed by the 
Creator into a few forms or into one; and that, whilst this planet 
has gone cycling on according to the fixed law of gravity, from 
so simple a beginning, endless forms, most beautiful and most 
wonderful, have been and are being evolved.” With the feeling 
expressed in these two sentences I most cordially sympathise. I 
have omitted two sentences which come between them, describing 
briefly the hypothesis of ‘‘the origin of species by natural selec- 
tion,” because I have always felt that this hypothesis does not 
contain the true theory of evolution, if evolution there has been, 
in biology. Sir John Herschel, in expressing a favourable judg- 
ment on the hypothesis of zoological evolution, with, however, 
some reservation in respect to the origin of man, objected to the 
doctrine of natural selection, that it was too like the Laputan 
method of making books, and that it did not sufficiently take into 
account a continually guiding and controlling intelligence. This 
seems to mea most valuable and instructive criticism. I feel pro- 
foundly convinced that the argument of design has been greatly 
too much lost sight of in recent zoological speculations. Reaction 
against the frivolities of teleology, such as are to be found, not 
rarely, in the notes of the learned commentators on Paley’s 
** Natural Theology,” has I believe had a temporary effect in 
turning attention from the solid and irrefragable argument so well 
put forward in that excellent old book. But overpoweringly strong 
proofs of intelligent and benovelent design lie all around us, 
and if ever perplexities, whether metaphysical or scientific, turn 
us away from them for a time, they come back upon us with irre- 
sistible force, showing to us through nature the influence of a free 
will, and teaching us that all living beings depend on one ever- 
acting Creator and Ruler. 


The following is the opening address delivered yesterday to 
Section G, by the President of the section, Professor Fleeming 
Jenkin :— 

LADIES AND GENTLEMEN,— 

In addressing you on the subject of mechanical science in our 
ancient university I propose to say a few words on the somewhat 
threadbare topic of technical instruction. The panic with which 
some persons regarded the rapid improvement made abroad in 
manufactures has subsided, but I hope that you will be all the 
more ready on that account to listen to a few suggestions as to 
steps which may be immediately taken to improve the education 
of those who apply sciences to practical ends. The subject does 
not owe its prominence to any events of to-day or of yesterday ; 
it has long been, and will long be, of paramount importance to 
this country that the education of the producers of wealth should 
be such as will enable them not merely to compete on advantageous 
terms with foreigners, but rather to master the great forces of 
nature by which we work. That we have gained some triumphs 
can be no reason for relaxing our efforts. With each advance 
further advance becomes more difficult, and requires more know- 
ledge; the first rude impl ts and pr employed by man 
certainly required for their explanation or acquirement no book learn- 
ing, but as processes become complex and implements develope into 
machines, as the occupations of men differ more and more, practice 
alone is found insuflicient to give skill, and study becomes the ne- 
cessary preparation for all successful work. Our first engineers 
were not learned men; strong good sense and long practice enabled 
them to overcome the comparatively simple questions with which 
they dealt. All honour to those great men, but we who have to 
deal with more complex, if not into vaster problems, cannot trust 
to good sense alone, even if we possess it, but must arm ourselves 
by the study of science and its application to thearts, This being 
granted, how shall it be done? I need not trouble you by refuting 
the absurdities of afew men who would have those things taught 
at schools which have hitherto been taught by practice. What 
has been taught by practice must still be taught by practice. The 
business of the school is to teach those things which practice in an 
art willnot teach aman, Let us apply this principle to engineer- 
ing—the most scientific of all professions. It will be most useless 
to lecture on filing and chipping ; it will be useless to describe the 
mere forms and arrangements of vast multitudes of machines; one 
kind of knowledge of the properties of materials can only be ac- 
quired, as it always has been acquired, by actually handling them; 
and the knowledge of the arrangement of a machine is far better 
learnt by the mere inspection of a machine than from fifty lectures; 
moreover, it can be acquired by an intelligent man even if he be 
wholly unlettered. Book learning about estimates, the value of 
goods, methods of superintending work, and dealing with men is 
foolishness. Written descriptions of puddling a clay embankment, 
excavating, and such operations, give no knowledge; and yet a vast 
mass of such knowledge must at some time of his life be acquired 
by the engineer, and the student cannot be employed as an engi- 
neer until he has laid up a store of such knowledge. Colleges 
cannot give him this; he must serve an apprenticeship in fact if 
not inform; young foreigners taught in sultans serve their appren- 
ticeship, at the cost of their employers, during the first few years 
cf their professional life. We call the tyro an apprentice or pupil, 
and he pays his master instead of being paid by him. I have the 
strongest feeling against any attempt to substitute collegiate 
teaching for practical apprenticeship ; so far as colleges attempt to 
teach practice they are and will be a sham in this country and in 
all others. The work of a college is to teach those sciences 
which are applied in the arts, and it can go a little 
further and indicate to its students how the application 
is made in at least a few selected instances. Applying 
this dict to the education of an engineer, his college 








the meteors were necessarily very long, so that they were not completed 
till about March, 1867. They were communicated th that month to the 
Cambridge Philosophical Society, and in the month fvullowing to the 
Astronomical Society. 
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can teach him mathematics, natural Lape chemistry, and 
geology. No one can doubt that a youth well trained in these 
ranches of knowledge will, even with no further teaching, learn 





more during his apprenticeship, and during his whole professional 





it is found that a lad will go through a considerable number of 
books of Euclid, and yet see so dimly how his knowledge is to be 
connected with practice that he may be unable evento compute 
the area of a field, the dimensions of which are well-known to 
him ; and far more is it seen that a man may be fairly grounded in 
mathematics and yet have very little idea how to apply his know- 
ledge to mechanical problems, It is the business of those who 
hold such chairs as mine to point out the connection between pure 
science and practice, to show how mathematics are employed in 
mensuration and in mechanical calculations, to show how the 
truths of physics are made use of in designing economical ma- 
chinery, as when we teach the connection between the laws of 
heat and the steam engine. The student who has once grasped the 
fact that there is a real connection between practice and theory 
will seldom be at a loss how to find or search for that connection 
in after life. The student thus prepared knows what he has to 
learn from practice, und need not lose precious time in blunder- 
ing over the numberless scientific problems which practice is sure 
to suggest but can never solve. The education of the architect, 
the practical chemist, the manufacturer, andthe merchant, must 
be similar, mutatis mutandis, with that of the engineer. Assuming 
then, that the education of those who are to follow more or less 
scientific pursuits must consist in acquiring, first, that theoretical 
knowledge which practice cannot give, and, secondly, the practical 
knowledge which schools should not attempt to give, there remains 
the question whether the theoretical preparation should be given 
in special colleges or universities such as our own. I have no 
hesitation in preferring the university. Mathematics, physics, 
chemistry, geology, botany, languages, all form elements re- 
quired in various combinations in the education of all our 
students. There is but one kind of mathematics, one kind 
of pure physics, and so forth. Surely it is better that we should 
teach the men belonging to different professions side by side so 
long as the matter taught is to bethe same. There are mapy 
dangers in an opposite course. There are not a sufficient number 
of competent teachers to allow of much differentration. Segre- 
gation at an early age is apt to foster professional peculiarities and 
narrow-mindedness, There is great danger, if physics are to be 
taught specially to engineers, that a special kind of physics, errone- 
ously supposed to be specially useful to them, will be inventeil. 
Lastly, the contact of students and professors of one faculty with the 
students and professors of other faculties is very beneficial to all. 
Do not, therefore, cripple old universities by withdrawing from 
them a portion of their students and their professors to set up 
special professional or technical colleges of a novel kind, but rather 
add by degrees to the power and usefulness of old institutions, and 
found new Colleges and universities after the model of those which 
are found to have done good werk. As an example of what may 
be safely done, I consider that in Edinburgh we require a chair of 
architecture and a lectureship on navigation and on telegraphy. 
There is, further, much want of a teacher of mechanical drawing. 
The professors of physics and chemistry require additional accom- 
modation for practical laboratories, and additional assistance. If 
these additions were made our college would, in my opinion, meet 
all the requirements for superior technical education in this part 
of Scotland. For £2000 per annum all these additions might be 
made. Notwithstanding the acknowledged importance of educa- 
tion, establishments for giving the higher kinds of instruction are 
never self-supporting, and students must everywhere be bribed to 
come and learn. Immediate prizes, in the form of bursaries, 
scholarships, and fellowships, are required to induce men to culti- 
vate the older fields of learning, and similar bribes are needed to 
promote the tillage of the more recently colonised domains of 
applied science. The Whitworth scholarships area noble example 
of munificence thus directed, although, in my opinion, 
the examination requires considerable reform. I hope 
that further benefits of this kind will be conferred 
on those colleges which give efficient teaching. Local 
ambition is most effectually stirred by local prizes, and I 
regret to find a certain apathy among students here with respect 
to the Whitworth competition. This appears to arise partly from 
dissatisfaction with the mode of examination, and partly from the 
fact that the examiners are men not well known in Scotiand. 
Leaving the question of technical training for the upper classes, 
and the still larger question of scientific teaching in second grade 
schools, the consideration of which would lead us too far a-field, I 
propose to say a few words on the technical education of the 
skilled artisan, This we must treat on the same principles as 
have been applied to professional teaching. We must endeavour 
to prepare the lad in school by teaching him those things which 
he cannot learn in workshops, but which will enable him to work 
with greater intelligence while acquiring and applying his practical 
knowledge. I shall not now speak of that general education 
which should make him a good man, and which should open to him 
those great sources of rational enjoyment arising from culture; I 
will restrict myself entirely to his preparation for becoming an 
efficient workman. I have in many places said, and I cannot say 
too often, that the great want of the workman is a knowledge of 
mechanical drawing. Unfortunately I can obtain little attention 
from the general public to this demand for the workman. Very 
few persons not being engineers know at all what mechanical 
drawing is. I am sorry to say that some examiners in high places, 
who direct the education of the country, know very little more 
than the general public, and teachers who should give bread give 
chaff. I have lived much abroad, and come into close contact both 
with English and foreign workmen, and I ,unhesitatingly say that 
the chief, if not the only inferiority of Englishmen has been in this 
one branch of knowledge. I must explain what mechanical 
drawing is. It is the art of representing any object so accurately 
that a skilled workman upon inspecting the drawing shall be able 
to make the object of exactly the materials and dimensions shown 
without any further verbal or written instruction from the 
designer. The objects represented may be machines, imple- 
ments, buildings, utensils, or ornaments. They may be con- 
structed of every material. The drawings may be linear, shaded 
and coloured, or plain. They must necessarily be drawn to scale, 
but various g trical methods may be employed. The name of 
mechanical drawing is given to one and all those representations, 
the object of which is to enable the thing drawn to be made by a 
workman. Artistic drawing aims at representing agreeably some- 
thing already in existence, or which might exist, and for the sake 
of the representation ; inechanical drawing aims at representing 
the object, not for the sake of the representation, but in order to 
facilitate the production of the thing represented. Now I say 
that it is this latter kind of drawing which is so vastly important 
to ourartisans, and henceto our whole wealth-producing population. 
Very few workmen or men of any class can hope to acquire such ex- 
cellence in artistic drawing that their productions will give pleasure 

to themselves and others, but a great number of workmen must ac- 
quire some knowledge of the drawings of those things which they 
produce, and there is not one skilled workman or woman who 
would not be better qualified by a knowledge of mechanical 
drawing to do his work with ease to himself and benefit to the 
public. Mechanical drawing is a rudimentary acquirement 
of the nature of reading, writing, and arithmetic. In order 
that a man may understand the illustrated description of a 
machine he must understand this kind of drawing. To the 

general public an engineering drawing is as unintelligible 
as a printed book is to a man who cannot read. The 

general public can no more put their ideas into such a shape 
that workmen can carry them out than a person ignorant of 
writing can convey their meaning on paper. Reading and writing 

on mechanical or industrial subjects is impossible without some 

knowledge of the art I am pressing on your attention. This art 

is taught abroad in every industrial school; a great part of the 

school time is given up toit. In a Prussian industrial school one- 

third of the whole time is given to it. A French commission on 

technical education reported that drawing, with all its applications 
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to the different industrial arts, should be considered as the 
priacipal means to be employed in technical education. Now, I 
deliberately state that this subject is not taught at all in England, 
aod that the ignorance of it is so great that I can obtain no atten- 
tion to mycomplaints. A hundred times more money is spent by 
Government to encourage artistic drawing than is given to en- 
courage mechanical drawing, and I say that mechanical drawing 
is a hundred times more important to us as a nation. Moreover, 
the little quasi mechanical drawing which is taught is mostly mere 
geometrical projection, a subject of which real draughtsmen very 
Trequently, and with little loss to themselves, are profoundly igno- 
rant. Descriptive geometry and geometrical projection are nearly 
useless branches of the art, and the little encouragement which 
is given is almost monopolised by these. Mechanical drawing 
proper is confined to those who pick it up by practice in 
engineering offices. These draughtsmen are often excellent; and 
for their behoof I claim no other teaching. I speak for the artisan 
who makes and for him who uses machinery. There are two ways 
in which our shortcomings may be remedied: First, the schools 
of art now established in this country should be enlarged so as to 


teach real mechanical drawing, and the examinations conducted | 
by the Science and Art Department should be greatly modified; | 


secondly, the drawing which is to be taught in the schools under 
the superintendence of the new school boards may be and ought 
to be mechanical drawing. Freehand drawing as a branch of 
primary education will, I fear, be a useless pastime; but whether 
that be so or not, I am certain that the accurate and neat repre- 
sentation of the elementary parts of machinery and buildings 
would be popular with the pupils and could be effectively taught. 
This kind of drawing educates hand and mind in accuracy, it 
teaches the students the elements of mensuration and geometry, 
and it affords considerable scope for taste where taste exists, The 
chief difficulty will be to obtain competent teachers. I should 
occupy you toolong wereI to attempt to show how these must 
themselves be trained. My chief aim to-day has been to claim 
attention for a most important and wholly neglected branch of 
education. I shall probably be expected to urge the teaching of 
other natural sciences in our primary schools; nothing, indeed, 
would give me greater pleasure than to think this could be done, 
I confess I doubt it, and while our second grade schools are what 
they are in this respect, and while the Cambridge examination for 
a degree in applied science is what it is, I dare not think of natural 
science classes in our primary schools. I shall be delighted if I 
am mistaken, butI am certain that mechanical drawing deserves 
our first attention, as most immediately useful to the artisan and 
most easily taught. The very books on natural science which are 
published in England cannot be properly illustrated for want of 
competent draughtsmen, and children would be unable to follow 
the illustrations and diagrams if ignorant of the principles on 
which they are constructed, I look rather to good reading books, 
explained by intelligent masters, as the best manner of teaching 
the elementary and all-important truths of natural science. No 
man could do better service than in compiling such reading books, 
and there are few wants more urgent than that of masters com- 
petent to enlarge upon texts which would thus be put into their 
hands, The education of our workmen is far more incomplete 
than that of our professional men. Small additions to existing 
institutions will meet the want of the latter; but for the former 
the institutions have to be erected almost from the foundation. 
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ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 





Class 1.—PRIME MOVERS. 
Inciuding Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
114. J. Banker and R. Bean, Belfast, “ Furnace bars."—Dated 16th 
January, 187 

Furnace bars according to these improvements are formed each by a 
central portion extending the length of the bar, but thin in relation to its 
depth. Such central portion has other parts or ribs or wings formed on 
its opposite sides, so that each bar is formed of the central portion and 
the side portions or ribs. The upper surface of each rib and of the cen- 
tral portion are in a line or thereabouts, or the upper surfaces of the ribs 
incline slightly from the centre portion, but the under surfaces of the ribs 
are the deepest at the parts thereof joining to the central portion and 
progressively decreasing outwards in an arched form, which parts may 
be perforated in a horizontal direction when it is desired to obtain light- 
ness, and also to form channels for the passage of air to aid in keeping 
them cool. By these means increased supply of air to the fuel in the 
furnace is secured. 

117. J. Horrocks, Manchester, “ Metallic pistons.”- 
Dated 17th January, 1871. 

This invention relates to certain new and useful improvements in the 
mode of packing the pistons of steam engines whereby the packing rings 
are made self-adjusting, and the piston is caused to work steam-tight in 
the cylinder. The invention consists principally in a grooved central ring 
fitted on the “ spider” of the piston, and in certain segmental packing 
rings of peculiar construction used in combination therewith. 

123. J. Harris, Old Jewry, London, “ Steam boilers.”—Dated 18th January, 
1871 





A communication 


‘ 

The novelty of this invention consists in enamelling tubes of steam 
boilers so as to prevent the formation of incrustation on the surfaces 
thereof. 

127. R. H. Leask, Bden Quay, Dublin, ** Regulating the speed of steam 
engines.” —Dated 18th January, 1871. 

The said invention consists in regulating the speed of steam and other 
engines by varying the amount of the expansion in the cylinder. This is 
effected by causing the governor to actuate the valve of a small cylinder, 
by which means sufficient power is obtained to work the valve of the 
main engine, An arrangement, consisting of a hydraulic cylinder with 
plungers working through each end and connected together, is also 
employed for the purpose of maintaining the requisite power. In the 
middle of this hydraulic cylinder, which is filled with oil, there is a small 
valve, which is worked simultaneously with the slide valve of the small 
cylinder and allows the oil to pass from one side to the other when opened 
so as to move the rams backwards or forwards, but retains them firmly in 
their position when the valve is shut. A similar arrangement worked 
by hydraulic pressure is also employed fer regulating the speed of water- 
wheels and other hydraulic engines by the amount of supply. 

150. G. Warsor, Burton-street, Nottingham, *‘ Steam and air engines.”— 
Dated 20th January, 1871. . 

According to this provisional specification the compressing air-pump of 
a steam and air engine is caused also to exhaust or aid in exhausting the 
condenser of the engine. 

159. T..B. Snarp, Manchester, “Injectors for steam boilers.”—Dated 21st 
January, 1871. 

In constructing injectors it has heretofore been customary to cages 
an overflow . This invention consists in disp wi = 
overflow. The feed water is caused to pass through a valve to a chamber 
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provided with a stop cock, communicating with the combination or 
water nozzle, the lower end of which is closed by the back-pressure 
valve leading to the boiler. Another ef the inventor’s improvements in 
the construction of injectors consists in placing the steam and water 
pipes concentric to each other. 

164. A. K. River, New York, “ Air and gas engines.”—Dated 21st January, 


1871. 

This invention embraces important improvements in that class of air 
engines in which two pistons are employed in one cylinder, which per- 
forms the double office of air pump and power cylinder. The First part 
of this invention relates to combining this class of aspirating engine 
with an internal furnace, in which theairis heated by passing through or 
over the fire. The Second part relates to inducing the peculiar motions 
of the inner or shifting piston by simple mechanism. The Third part 
relates to making the engine reversible. The Fourth part relates to more 
perfectly regulating the speed of the engine under varying conditions of 
load without waste of fuel, by a peculiar valve and passage peculiarly 
arranged to be controlled thereby, the valve being adapted to be operated 
by agovernor. The Fifth part of this invention relates to novel means for 
for producing a proper motion of the changing piston. The Sixth part 
relates to the construction of the furnace and the adjacent parts, where 
the air is heated by a fire maintained outside of the cylinder. The 
Seventh part relates to devices for increasing the power by the aid of 
a cut-off valve, peculiarly arranged and operated to directly and im- 
mediately control the admission of the heated air in the cylinder. The 
Eighth part relates to means for generating ammonia‘in or about the fur- 
nace of an engine, and in rendering available the great expansive power 
of the ammonia at temperatures to drive the engine. The shifting 
piston has a connecting rod constructed with an offset carrying the at- 
tachment of the upper link of a crosshead. Two offsets may be placed 
on opposite sides of the connecting rod, with or without a connecting 
slot, for reversing the engines. A valve and connecting air passages are 
coustructed and arranged so as to perform the double function of con- 
trolling the fire and of throttling the air, The inventor uses a cut-off 
valve and seat protected from the action of the heated gas. 


Class 2.- TRANSPORT, 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vesscls, Boats, Carriages, Carts, 
Harness, &c. 

120. G. E. Casrnourne, West Hartlepool, ‘‘ Steering vessels.”"—Dated 17th 

Januery, 1871. 

Applying steam power by means of suitable gearing from the donkey 
or main engine to the steering apparatus at present in use, so that by the 
agency of certain bevelled wheels or friction cones the turning of « handle 
effects the steering of the vessel. Also employing steam power in con- 
nection with the above for the purpose of shifting material in the vessel. 
124. G. Hase.tine, Southampton-buildings, London, ** Alarm apparatus 

for preventing fraud.” —A comimunication.—Dated 18th January, 1871. 

The said invention consists, First, in the combination with a ticket 
punch of an alarm bell; Seconaly, in the combination with the bell 
hammer and operating handle of a trip pawl for actuating the punch ; 
Thirdly, in the combination wiih a punch of a registering device which 
indicates the number of times the punch has been operated ; Fourthly, 
in the combination with the register wheel pawl of a secondary or trip 
pawl, su adjusted that the recording movement will be completed before 
the sounding of the alarm and the termination of the punching ; Fifthly, 
in the arrangement of the bell side by side with the registering device, and 
in an enclosing case located in the case between the handles of the punch 
and attached to one of the handles; Sixthly, in the construction of the 
enclosing case with a hinged lid or cover on each side and a partition plate 
in the centre, to one side of which is attached the striking mechanism 
and to the other the register wheels; Seventhly, in attaching the 
bell to the lid or cover so that it will open with the cover; Eighthly, in the 
combination in a ticket punch of a box to receive the cuttings ; Ninthly, 
in the combination in a punch of a box to receive the cuttings, a register- 
ing device, aad a bell; Tenthly in attaching the punching tool to the 
operating handle or jaw by a slotted connection, so that it may remain in 
the ticket after the same has been punched ; Eleventhly, in arranging in 
the mouth of the punch a spring stop or lever, so connected with the 
jaws or handles as to prevent the former from closing except when released 
by the insertion of a ticket. 
12°, J. CrarKk, Belmont-terrace, Kensington, “ Railway brakes.”—Dated 18th 

January, 1871. 

This consists in obtaining power from the carriage axle by passing an 
endless chain over a spindle and under the axle, and in using a similar 
arrangement under the van to enable the driver to apply the brake on all 
the train at the same time. 

136. E, Foutcer, Liverpool, ‘‘ Rolling stock.”—Dated 19th January, 1871. 

A peculiar arrangement of guide wheels, by which a carriage or train 
may be directed from the main on to branch lines or sidings of rail or 
tramways, and vice versa, be the same entered by fixed or movable points; 
and a plan of operating movable points from a carriage or train in 
motion, with modifications for accomplishing these objects. 

140. E. Kernpy, Vine Works, Rochdale, ‘‘ Danger signals.”—Dated 19th 

January, 1871 

A length of the common rail is removed and a broader and deeper rail 
substituted therefor, to this rail is connected a framing which receives 
an upright shaft, having on the bottom thereof a pulley on which a chain 
acts and gives a reciprocating motion to the shaft equal to one half a 
revolution. This motion is communicated by a signal lever and pulleys, 
and can be worked by a signalman from any station. On the top of the 
upright shaft is placed a plate in which is drilled one hole for the recep- 
tion of an explosive ball; the top of the rail is hollowed out so that the 
top of the plate and the top of the rail are level with each other, and the 
plate is of such thickness that the ball when lying on the rail projects 
above the plate five-eighths to three-quarters of aninch. The ball is made 
with an external shell and an internal spherical core of wood or hollow 
metal,!on which core there are a series of pegs to receive a series of 
percussion caps, the remaining space between the shell and core being 
filled up with gunpowder, the whole being exploded by the passing of a 
railway engine wheel over the top of the ball. The motion of the shaft is 
adapted to perfurm three cffices :—First, to charge the plate with an 
explosive ball; secondly, to place the charge underneath the engine 
wheels ; thirdly, to carry the debris of the exploded ball past the line of 
rail so far that it may be dropped ; fourthly, this last motion is also used 


about 8 Ib., and a gallon and a-half of alcohol. These are properly mixed 

and allowed to settle, when the surplus acid and alcohol being — 

away the resulting precipitate is pressed into a solid block. For use 

— 1 1b. or 1} 1b. of this precipitate is dissolved in about twenty gallons 

of water. 

118. J. A. Carreron, Lille, France, and E. Rimmer, Strand, London, 
‘* Rendering fabrics and other materials uninfammable.”—Dated 17th 
January, 1871. 

Equal weights of acetate of lime and chlorides of calcium are dissolved 
in about double their weight of boiling water, uniting they form a new 
salt, which on crystallising and the crystals dissolved in water possesses 
the properties described by the title. s 
119. OC, H. Roeckyer, Upper Thames-street, London, ‘‘ Wooden-faced rollers.’ 

—Dated 17th January, 1871. 

The novelty in this case consists in certain new modes of forming the 
cores of, and coating and surfacing rollers with wooden materials for 
printing and other purposes. 

130. T. Ricnwonp, Burnley, Lancashire,and W. B. Cooper, Chester, ‘Looms 
Sor weaving.” —Dated 18th January, 1871. 

The object of the invention is to relieve the eyes of the healds and also 
the w from strain at the time of shedding. (1) A vibrator is supported 
Ly two levers, the opposite ends of which support a rod carrying bent 
wires that are caused to rise and fall and also to have a lateral motion, 
by which means the lower warp threads are drawn down out of contact 
with the healds as required. (2) Levers on the crank arms support a 
rod parallel with the “ reed,” near which levers projects, a short lever ter- 
minating in a finger which is intended to act on the “* frog” and stop the 
loom when required. (3) A bowl is put on the front of the swell tu pre- 
vent the violent frictional contact between the shuttle and the swell 
when entering the box. (4) The “picker” is positively retarded by 
means of « check strap connected to the cotter of the crank arm or other 
suitable moving part. (5) The shank of the shuttle peg is provided with 
a glass bush to reduce friction. It is also constructed of twolongitudinal 
parts, the under one having an inclined surface at its tip where the end 
of the upper one rests, by which means the peg will adjust itself to any 
size of cop Lole. The peg may also be formed similar to the levers of a 
pair of shears, so as to lie together when in their perpendicular position 
but to expand and retain the cop when in their horizontal position. 

139. L. B. Scumoiur, Aldermanbury, ‘ Reels contained in boxes or re- 
ceplactes.”—Duted 19th January, 1871. 

The inventor mounts each reel to rotate on a vertical pin which carries 
a slightly tapered sleeve acted on by a spring to prevent the too rapid 
rotation of the reel. The thread from each reel is led through an eye in 
the side of the box, being introduced at a slit communicating with said 
eye or guide. A spring clip is used for acting on the thread passing 
through the slit, so as to check its too rapid delivery when tension is 
applied. The spring clip is operated by hand whenreleasing or placing 
the thread in the slit. 





Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
uls, dc. 
135. T. Cornett, Shrewsbury, ‘‘ Ploughs.”—Dated 19th January, 1871. 

This invention consists of the following arrangement for supporting 
and adjusting the wheels of ploughs and for turning ploughs at the 
headlands. In supporting and adjusting the wheels of ploughs accord- 
ing to this invention a bed-plate is fixed to the and is provided 
with two eyes or sockets through which horizontal bars pass for su 

rting the vertical stems of the wheels. These bars are capable of a 
norizontal adjustment in the sockets of the bed-plate, and the stems of 
the wheels are capable of a vertical adjustment in the ends of the hori- 
zontal bars. In arranging the parts for turning ploughs at the headland 
according to this invention, a rotating socket-plate, turning on a bed- 
plate tixed to the beam is employed. The furrow wheel of the plough is 
supported ina socket in the rotating socket plate, and the land wheel is 
fixed to a cranked arm turning in bearings in the said rotating plate. By 
means of a lever the cranked arm can be placed either obliquely or ver- 
tically. When placed obliquely the land wheel is raised above the level 
of the furrow wheel, and when placed vertically the two wheels are at 
the same level. When in this position the plough may be turned at the 
headland by moving the rotating socket plate by means of the said lever and 
an arm by which the as plate is held stationary during the working 
of the plough. By means of a pin or stud on the land wheel lever, and 
a notched quadrant plate on the rotating socket plate, the land wheel may 
be fixed in its raised or depressed position and its height adjusted. 

165. N. CLayton and J. Suutrtewortn, Lincoln, ‘‘ Thrashing and win- 
nowing machines.” —Dated 21st January, 1871. 

This invention « ists in the application of the truss principle to por- 

table combined thrashing and winnowing machine frames. 











Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
152, A. en, Broke-road, Dalston, ‘‘ Venetian blinds.” — Dated 21st Janu- 
ary, 1871. 

The general features of the invention consist in making the whole or 
almost the whule of a Venetian blind out of a single or double sheet of 
paper, calico, canvas, or the like, in which are formed within a border 
left on all sides a series of oblong apertures by cutting out or by detaching 
oblong pieces from three sides only at certain intervals, all of equal width 
respectively, and extending their i with each other, which 
apertures are shut, either partially or totally as may be desired, by balan- 
cing the blind, so that the shading parts, which are formed in four dif- 
ferent ways are brought opposite the apertures. 

156. = yioes, Windsor-road, Denmark-hill, * Fuel.”—Dated 21st January, 
ke 


The principal feature of this invention consists in the employment of 
hollow iron vessels or chambers for ising the consumption of 


uel, 





Class 6.—FIRE-ARMS, 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, 1m- 





when the danger being past the explosion of the ball becomes y, 
in this case it is simply moved clear of the rail entire for future use. A 
second shaft is horizontally placed in the same framing and moved 
through a similar arc by an independent chain. On this horizontal 
shaft a pulley is placed with a hollow therein, so that when the hollow is 
downwards it is immediately over the hole in the plate hereinbefore 
mentioned. A series of balls are supplied by means of a tube communi- 
cating with the hollow in the pulley, and at each semi-rotation the 
hollow in the pulley on the horizontal shaft takes one of these balls and 
places it in the hole in the plate on the upright shaft. By these means 
the balls are received, conveyed for explosion, and the debris removed, 
whilst if the danger ‘passes without a ball needing to be exploded it is 
removed from contact with the rail for future use. 

154, J. E. Witson, Spring-gardens, London, “ Road locomotives, &c.”—Dated 

2ist January, 1871. 

The invention consists in employing two pairs of rollers which are at- 
tached to the frame of the engine and bear against the underside of cir- 
cular rails of T form situated inside large bearing wheels or rin 
which the driving wheels travel. The pressure of the rollers is adjust- 
able to increase the adhesion as required. To steer the locomotive the 
two engines are worked separately and the steam is regulated by an ar- 
rangement similar to that used for steam hammers. 

155. R. Turnscit, Knapp-road, Bromley-by-Bow, “ Construction of pon- 
loons, &e.”— Dated 21st January, 1871. 

The invention consists in constructing pontoons, camels, or fioating 
docks (hereinafter called pontoons) for raising ships with keels along or 
across their bottoms and applying them to use in locks, the keels being 
deep enough to, when aground, keep the bottoms proper of the pontoons 
on a level with or above the low-water levels or sills of the locks. The 
keel should be made adjustable to meet variations in the low-water levels 
of the lucks and to subsequently, by being forced or let down and re- 
tained on the bottom, add stability to the pontoons when berthed in 
shallow water and used as dry docks. The pontoons are also furnished 
with valves or openings to permit and control or stop the ingress and 
egress of water to and from their interiors, whereinto and whence it is 
pootentty permitted to flow by the action of the lock gates and sluices, 

xy which action the pontoons are also preferably deposited on the bot- 
toms of the locks and the ships on the pont , and the pont after- 
wards floated with their b ens. 


Class 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

110. J. Crowtner, Marsden, York, ‘*Condenser carding engines.”—Dated 

16th January, 1871. 

This invention relates to that kind of carding machinery known as 
* condensers,” and the impr ts have especial refi to ‘*fillet” 
clothed doffers, and consists in the application thereto of one or two pairs 
of grooved metal rollers, 

115. J. A. Carreron, Lille, France, and E. Rimmer, Strand, London 
“Rendering fabric substances impervious to moisture.”—Dated 16th 
January, 1871. 

The compound consists of sulphate of alumina about 20 lb., 0 oleic ac 











ts of War for Coast Defence, Gun Carriages, dc. 
125. G. Hasettine, Southampton-buildings, London, “‘ Shot pouches.” —A 
communication.—Dated 18th January, 1871. 

The said invention consists in constructing a shot pouch with a number 
of separate compartments for containing different sizes of shot and a 
shifting gate, by means of which communication is opened between 
either compartment and the charger which receives and delivers the re- 
quisite quantity of shut from the pouch, so that several sizes of shot may 
be carried in and drawn from one pouch. 


Class 7.—-I‘URNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

168. F. Tayter, Manchester, Lancashire, ‘ Paper fronts.”--Dated 23rd 

January, 1871. 

The novelty of this invention consists in applying to the ordinary 
shapes of paper fronts straight or curved strips of paper in imitation of 
the ordinary linen plaited front, the object being improved design com- 
bining the advantages of warmth and durability. 





Class 8.-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Inghting Muterials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manuree, dc. 

113. J. F. Awan, Glasgow, “‘ Making illuminating gas..—Dated 16th 

January, 1871. 

This invention consists in the First place, in dispensing with theordinary 
hydraulic main and so removing pressure from the retorts without the 
aid of gas exhausters ordinarily used for that purpose. The invention 
also comprises a iar joint and p ar t of retort 
furnace, tar separator, and purifier in one self contained cast iron casing 
— of being made of various sizes and suitable either for country or 
other single houses or for larger establishments. 


122, tT eae Upper Marsh, Lambeth, “‘ Candles.”—Dated 18th January, 


This invention consists, First, in making ornamental candles by first 
making candles with internal passages and then fillingin such passages 
with coloured material, also combining the above with external orna- 
mentation produced according to Field and Nation’s patent, No. 2489, of 
1867. Secondly, in ad candle machines constructed according to 
Newton’s patent No. 2541, of 1867, and Pitman’s patent No. 2556, of 1857, 
for making double wicked candies by providing two wick bobbins to 
each candle mould and forming the movable moulds for the tips with two 
apertures of the same size as the wicks, and applying a tension to the 
wicks below the candle moulds, Thirdly, the invention consists in 

cases for night-lights of a paper tube perforated in rings at dis- 
tances apart corresponding with the length of a night-light, and then 
inserting a number of night lights end to end into such tube, one night- 
light being situated between each two rings of perforations. Or the 
— — perforations may be wrapped round night-light placed 
en end. ‘ 











141. W. R. Lake, Southampton-buildings, London, “ Refining and ageing 
iquors.”—A communication.— Dated 19th January, 1871. 

The objects of this invention are, First, to complete the fermentation{of 
the saccharine principle which remains unfermented in all distillations 
and over with the alcoholic product. Secondly, to crystallise the 
fusel oil, and thereby increase its specific gravity. Thirdly, to carbonise 
the herbaceous and vegetable matter, and thereby increase its specific 
gravity. Fourthly, to absorb the absorbable acids by the carbonised 
herbaceous matter and precipitate them with it. Fifthly, to expel the 
acids that are more volatile than alcobol. Also to perfect the chemical 
combination of alcoholic mixtures, expelling and precipitating such 
ingredients as cannot chemically combine. He heats the distilled or 
spirituous liquors to the temperature of boiling water or thereabouts, 
and then allows them gradually tocool. He cools the distilled orspirituous 
liquors in a water bath after they have been heated to about the boiling 
point of water. He uses an apparatus consisting of a closed vessel to 
contain the liquors to be acted upon, surrounded by a water vessel which 
is open to the atmosphere. He uses an arrang t of diaphragms in air- 
tight vessels, in which the distilled liquors are to be heated. He expels 
the air from the distilled liquors which are about to be heated above 
their boiling point. 

162. J. H. Brown, Newcastle-on-Tyne, and J. Bowron, South Shields, 
“ Manufacture of paper.’ —Dated 21st January, 1871. 

This provisional specification describes treauug wae bark of the 
adausonia digitalis with hydrochloric acid and a svlution of chlorine, 
and afterwards boiling it with alkali. 








Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus 
Electrical Apparatus, and Galvanic Batteries. 


131. 8. A. VaRLEY, Roman-road, Holloway, *‘ Electric and magnetic tele- 
graph apparatus.”— Dated 18th January, 1871. 

This invention relates to improvements in apparatus for generating 
electricity by means of mechanical force, and in the construction of 
mechanism to be used in connection with the same for communicating 
motion to a pointer or index which points out the letters of the alphabet 
or other signals on a dial. Also to improvements in peckers or relays 
used in connection with electric telegraphs for closing and opening local 
electric circuits. Also to improvements in tors for opening aud 
closing electric circuits and for changing the direction of electric currents, 
and in commutators which leave a permanent record of an electrical 
signal having been sent. Also to improvements in lightning protectors 
to protect the coils of telegraph apparatus from being damaged by light- 
ning. 

142. W. R. Lake, Southampton-buildings, London ‘Electric telegraph 
cables."—A communication.—Dated 19th January, 1871. 

The objects of the invention are the construction of a cable which will 
not be injured by the action of salt water, aud will have the least 
possible weight in comparison to its strength, and be sufficiently elastic 
to yield enough to its weight to prevent its breaking when subjected to 
great strain. To accomplish these objects, the conducting wire or wires 
are constructed of spiral, or wave-like, or any other furm which will 
admit of such a degree of yielding as is compatible with its strength, and 
thus increase its resisting power to overcome the great weight of the 
cable when laid over long spans. It is insulated with gutta-percha or 
any other non-conductor of electricity mixed with any fibrous material. 
The outer portion of the cable is made of fibrous material, either simple 
or compound, and is saturated with any waterproof material, either 
before or after its manufacture. 


144. W. Guest, Great Saffron-hill, Farringdon-road, and E, CRADDOCK, 
Huntingdon-street, Barnsbury, “ Manufacture of ropes, cords, and wire 
ropes, &c.”—Dated 20th January, 1871. 

The improvement consists in the construction of the tubes or hollow 
spindles in such a manner that the necessary strain or tension upon each 
strand in the formation of the rope, or cord, or covering fur telegraph 
wires or cables is reduced to about one half of what is required in 
existing machines; and the application of the tapet motion to the 
conductors. 





Class 10.~MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
111. J. J. Hays, Hertingfordbury, Hertford, ‘‘ Drying bogearth.”—Dated1 
January, 1871. 

These improverents refer to the process of and machinery for effecting 
the above purposes, whereby the peat or substances to be treated are to 
be triturated or reduced to pulpy consistence, then formed into blocks with 
perforations or air openings to facilitate drying. These are dried in 
chambers provided with hot and cold air pipes for effecting the drying. 
112. R. Yeates, Notting-hill, London, ‘‘ Instruments for opening provision 

tins.” —Dated 16th January, 1871. 

This invention consists in forming lever knives or blades (for opening 
tins or cases of preserved food) with a protecting guard and —_ for 
directing the action of the cutting blade and preventing the slipping of 
the same whilst in operation. 

116. J. F. Clarke, Moorgate-street, “ Melting snow.”—Dated 16th January, 
871 


1871. 
The inventor employs for Nerd pet me of melting snow collected from 
streets a series of inclined metal slabs or plates heated by gas jets and 
enclosed ina chamber or vault in connection with a sewer or drain opening 
The snow being shot on the heated plates at once melts, and the water, 
resulting runs direct into the sewer. The apparatus may also be made 
portable in the form of a vehicle, and moved from place to place. 

121. J. STraRLeY, Coventry, Warwickshire, ‘‘ Sewing machines.”— Dated 17th 

January, 1871. 

The object of this invention is to improve the action of the looper of 
single-thread sewing machines and thereby to prevent the formation of 
running or untied stitches, In order to attain this object he employs a 
novel construction of rotary looper which will seize, open out, and throw 
off the loop of the needle thread with great certainty. 

126. G. Hasettine, Southampton-buildings, London, ‘‘ Table spoons,”— 
A tommunication —Dated 18th January, 1871 

This invention relates to a table spoon the bowl of which is turned off 
sidewise at an angle of 90 deg., or nearly so, with the said handle; the 
handle being bent edgewise, so as to retain the bowl in the same plane 
with the handle. 

129. J. Wurre, Trinity-street, London, “ Oilers and oil cans.”—Dated 18th 
January, 1871. 

This invention relates more particularly to oilers and oil cans which 
eject the oil by external pressure on some flexible part of the can, which 
contracts the space wi’ the can and thus ejects the oil. It consists of 
a ball-and-socket joint fitted within the nozzle of the oil can, which 
latter is usually of conical shape and made of tin; the ball is acted on by 
and fixed to a rod extending to the flexible bottom of the can, which 
latter on being i ejects the oil on pressure being removed. A 
spring is attached to nozzle and lower end of rod which brings the ball 
into the socket and prevents exit of the oil when the can is upset, thus 
effecting a great saving in oil. 

132. J. L. Norton, Belle Sauvage-yard, Ludgate-hill, and G. Hawxs.ey, 
Caledonian-road, ** Mills.”—Dated 18th January, 1871. 

This invention relates to the class of mills in which beaters are em- 
en mounted on a rapidly revolving axis and contained in a case 

aving projections so arranged that the materials are reduced not by 
friction between two surfaces as in ordinary mills, but by being 
forcibly struck by beaters, and so driven or violently thrown against 
the projections of the case. 

133. W. Witutams, Liverpool, ‘ Machinery for cutting coal, &c.”—Dated 
19th January, 1871. 

This machinery consists of a frame in which a sliding head is worked$ 
backwards and forwards, thus operating on screw block or blocks tra- 
velling on screws, so that the -segpema of the cutting tool may be from 
time to time adjusted in position so as to cut out square blocks of coal 
or mineral as required. A cting-rod operated upon by fly-wheel 
and handle or by piston working in acylinder may be employed. 

134. J. J. Lone, Glasgow, “‘ Cutting or dividing timber.”—Dated 19th Janu- 
ary, 1871. 

The feature of novelty which constitutes this invention is the general 
arrangement of mechanism whereby blocks of wood can be divided into 
small pieces, splints, or “flakes, ” suitable for matches and other similar 
articles, by means of reciprocating knives. 

137. J. Davies, Farringdon-street, “ Folding and cutting machines.” —Dated 
19th January, 1871. 

invention, which has reference to a former patent, No. 1502 of 
1867, relates to machinery for folding sheets of paper su ively two or 
more times and to cutting the same. The sheets to be folded are piled 
on tables, each sheet being ‘stroked ” to side and front lays. The suc- 
cessive sheets are carried by a drop bar between rollers into tapes which 
convey them to position for being acted upon in succession by folding 
blades and folding rollers, the number of which varies to the 
number of folds required. To wrap up the sheets for post there is at- 


tached to the folding machine an a) consisting mainly of a fork 
made to rotate withe the folded OSes of a rotating oval conical ae 


or 
which are fitted near the first folding rollers: the parts 
thus divided are guided by tapes and are folded by blades and rollers 
into the necessary number of folds; if the sheet has to be cut into more 
than two parts additional cutters are employed at right angles to the 
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first. Or cutters are employed to cut the edges of the sheet as they leave 
the last pair of rollers. The folding machine may be applied direct to 
Pt oa Pgs roe tag 





valve as to titute the apparatus to which it is applied a governor or 
regulator, the valve being operated upon by means of a gashoider, which 
is actuated by the pressure of the . teed of fixing the lever or 





the printing machine and be driven by gear r sep BB 

on or tapes may convey the sheets from the printing machine to 

e folding machine ; a particular arr: ment for this purpose is de- 
scribed. An arm actuated by the drop bar and ha revolving rollers 
renders the folding machine self-feeding. In book-folding machines the 
grippers are made double so as to take a shect at each end of their stroke. 
According to another arrangement the first folding blade is worked by 
the operator’s foot or otherwise, and when this blade is depressed the 
whole machine is set in motion, taking the sheet to the several blades. 
Or the machine may be arranged so as to make only one fold ata time 
and to — the sheet from one part to another, there being one operator 
for each part. The invention further comprises an arrangement for 
placing quarter or half sheets or supplements inside or outside of the full 
sheet, and an arrangement for folding trade circulars. 

138. G. A. Ret, Leith, N.B., ‘ Protective ‘dip’ for sheep and other animals.” 
—Dated 19th January, 1871. 

This invention relates to the compounding of certain ingredients to 
form an improved preservative and protective * dip’ for sheep and other 
animals, namely, staveacre, tobacco, hemlock, hellebore, bluestone, 
arsenic, sulphur, soda-ash, alum, and any one or more of the following 
oils, namely, castor, gallipoli, lard, tallow, whale, seal, or other vegetable 
or fish oil. 

143. P. Brornernoop and G. D. Kittor, Compton-street, Clerkenwell, 
“ Regulating and measuring the flow of fluids."—Dated 20th January, 
1871. 

Apparatus for regulating the flow of fluids by the centrifugal force of a 
rotating ring mounted within the fluid channel on an axis perpendicular 
to the axis of rotation, or of a rotating disc similarly mounted, and 
apparatus for measuring as well as regulating the flow of fluids by 
causing the fluid current to give rotation to the regulator and registering 
the rotations. 

145. C. D. J. Serrz, Edinburgh, “‘ Wood and other fibrous pulp.”—Dated 
20th January, 1871. 

The features of this invention are boiling the fibres and lye at a 
temperature below 212 deg. Fah. in a closed vessel, by employing steam 
or hot air pipes iv the inside of the vessel, or by a steam or hot air 
jacket on the outside, or by both, and maintaining a throughout 
the boiling, by means of exhaust apparatus. 

146. T. B. Jounston, Edinburgh, “ Treasure safe for ships.”—Dated 20th 
January, 1871. 

The feature of novelty which constitutes this invention is the special 
construction of a safe which shall be portable, and when cast into the 
sea in any emergency shall be buoyant and fitted with special appliances 
in order to render it visible at sea. 

147. J. Simpson, Bedford-street, London, *‘ Skates.”—Dated 20th January, 
1871. 








Constructing skates with an improved adjustable sole piece or plate, so 
formed that by means of a screw movable side pieces may be made to 
fit and grip on to any foot, and, by means of a key working a screw, 
movable pieces may be made to hold and grip the heel, in addition to and 
at the same time working the movable side pieces. 

148. H and J. Lomax, Over Darwen, Lancaster, ‘‘ Sewing machines.” —Dated 
20th January, 1871. 

This invention relates to the use of discs, studs, and connecting links 
for transmitting motion to the various shafts. An oscillating cam for 
actuating the needle bar. Removing tension of the thread during 
passage of shuttle through loop. Employing front part of under feed 
only when fulling. Shaft of eccentric for working shuttle carrier ex- 
tended and brought close to éarrier, and a grate feed consisting of toothed 
bars raised and lowered alternately by eccentric; also the employment 
of a spring or spindle in the shuttle for regulating the tension. 

149. W. Rostnson, Old Bailey, London,“ Puddling iron.”—Dated 20th Janu- 
ary, 1871. 

The features of novelty of this invention consist, First, in so construct- 
ing puddling furnaces as to enable them to have an oscillating, rocking, 
vibratory, or undulating movement imparted thereto for throwing the 
molten metal from end to end or side to side of the furnace, and thereby 
mechanically puddle the iron. Secondly, in arranging rollers for rolling 
iron in pairs of different gauges placed in front of each other in a straight 
line or in a circle, so as to pass the iron direct through each pair, and there- 
by reduce the iron to the desired gauge at ene heat. 

151. J. Hosxen, Fenchurch-street, London, “‘ Controlling the flow of liquids.” 
—Dated 20th January, 1871. 

This invention has for its object improvements in automaton apparatus 
for controlling the flow of liquids from constant supply pipes or vessels, 
and relates to the use in combination of a tap or plug and two suitably 
guided spindles or plungers, in such a manner that the opening of the tap 
or plug opens a passage whereby liquid is admitted into a cylindrical 
chamber beneath a piston or P unger, which, being raised, raises the 
main valve, and so allows liquid to pass through the apparatus until the 
passage leading to the cylindrical chamber is closed by the continued 
rising of the main valve spindle brin it in contact with the valve of 
the small valve spindle, whereupon the two spindles move downwards 
until the piston has forced the — out of the cylindrical chamber, and 
thus allowed the main valve to close against its seat. 

153. A. Jacos, Birmingham, “‘ Combined scent-bottle, locket, and needle case.” 
~ Dated 2ist January, 1871. 

This invention consists of an outer metallic case made of two trough 
or box sides hinged together, a metallic or other scent-bottle having 
frames on either side of it to receive miniatures, photographs. or orna- 
ments, being jointed to the case by the joint pin which joints the sides of 
the case together. When the sides of the case are shut they enclose be- 
tween them the combined scent-bottle and locket. Or needle holders are 
arranged at the ends of the scent-bottle and locket. Or the interior of 
the box sides of the case may be furnished with frames to contain minia- 
tures, photographs, or ornaments. 

157. W. Wrxter, Leeds, ** Sewing machines.”—Dated 21st January, 1871. 

The novelty consists, First, in employing ‘‘hatched levers,” the 
wedged form of which imparts motion to the various levers. Secondly, 
in forming or casting the shuttle race and the bearings for the needle 
bar in one piece with the head. f= ayy in the arrangement of the 
shuttle cover, which is provided with a hole in the top, through which 
the shuttle may be passed ; a plate is made to fill te hole, requiring no 
screws or dovetail. Fourthly, in providing a worm wheel, which also 
serves for feed wheel; motion is conveyed to it by a worm on a shaft 
having a ratchet wheel, through which, by a ratchet motionin connection 
with the driving or cam shaft, the required motion is transmitted to the 
worm. 

158. G. Green, Aberystwith, “ Separating ores, dc.” — Dated 21st January, 
1871. 

It is intended to carry out the present improvements in concert with 
those or some of those described in the specifications of the following 

tents, namely :—Roberts, 13th March, 1865, No. 697; Prosser, 11th 
May, 1866, No. 1350; Davies, 4th April, 1868, No. 1146; Davies, 30th 
December, 1868, No. 3971; Green, 20th April, 1869, No. 1212; the object 
being to add impreved apparatus to that described in these earlier speci- 
fications, and to arrange and combine the whole in a manner to secure 
the most advantageous action of each part, and thereby form a complete 
self-acting and continuous system. The crushed ores pass through a 
series of revolving cylindrical riddles, the first of which has the largest 
meshes, those of the others being smaller in ion, an arrang t 
which is the reverse of that ordinarily adopted. The ores which do not 
pass through the meshes or sides of the first riddle, but are delivered at 
the lower end, are returned to the crushers as being insufficiently re- 
duced, whilst what passes through the sides is led into the next riddle ; 
and similarly with the other riddles, what passes through the sides of 
any one riddle being led into the next of the series. The materials which 
are delivered at the lower ends of the riddles (excepting the first) are led 
into jiggers, each jigger being fitted with sieves of meshes suitably corre- 
sponding to the meshes of the riddle from which it receives its materials. 
Streams, sprays, and jets of water are directed upon the outsides of the 
riddles, and in some or all of them water is similarly made to play upon 
the insides by means of central pipes, for the purpose of clearing the 
meshes, loosening the materials, and assisting their separation. The 
riddles or some of them are also fitted with internal rings or flanges to 
act as weirs to retard the flow through of the mixed water and ores. 

160. C. J. Riptey, Newcastle-upon-Tyne, “ Manufacture of iron and steel.” 
—Dated 21st January, 1871. 

This invention relates to the manufacture of malleable iron and steel 
from molten pig or cast iron, whereby the quality is much improved, 
and the length of time of manufacture is shortened. It consists in add- 
ing to the metals, when in a molten state, a certain quantity of metallic 

ead, or red or other oxide of lead, or salts of lead ; this may be mixed 
with the metal in the puddling or other furnace, or in the converter, or 
ladles, or other vessels in which such iron or steel is under treatment. 


161. H. Couts, jun., Birmingham, “‘ Horseshoes.”—Dated 21st January, 
187 


This shoe is divided and has a rising or frontal part secured by a 
heel bar and a screw arrangement, so that the shoe can be fitted on and 

cured to the hoof without nails. 

163. R. H. Warwick, Newark-on-Trent, “‘ Apparatus for the supply of hot 
water.” —Dated 2ist January, 1871. 

This specification describes a close tank to which are con- 
nected a steam and a water supply pipe. Floats control the admission 
of the water and steam. The enters in a shower and condenses 
the steam rising from the steam pipe. 

166. C. Hont, Nine Elms, &; = "Dated 23rd January, 1871. 

This invention consists in an improved arrang tote h 














radius arm of the valve on the outside of the chamber in which the valve 
works, as heretofore, and attaehing it to the spindle which carries the 
disc or throttle, and by which the motion of the lever is communicated, 
the inventor fixes the arm inside the valve chamber, and by preference 
upon the disc or throttle. The pipe which ordinarily conveys the outlet 
gas, or gas which has ed the valve, to the gasholder used to operate 
upon the valve, is in this arrangement placed in the centre of the tank 
of such older, and is connected to the top of the valve chamber im- 
mediately over the end of the lever or radius arm farthest from the disc 
or throttle. A rod or chain passing down the pipe connects the lever to 
the crown of the gasholder ina similar way to that by which the cone of 
an ordinary gas governor is suspended. No stuffing-box is uired for 
the spindle, and in some cases it is preferred to substitute for the spindle 
steel centres upon which the disc or throttle is accurately balanced and 
turns freely. is governor is adapted both for controlling the amount 
of exhaust applied in the manufacture, and to regulating the supply of 
gas to a district. 

167. B. J. Brxa, Finsbury-place South, London, “ Artitcial teeth.”— 

Dated 23rd January, 1871. 

The object of this invention is to effect the security and permanent fix- 
ture of artificial teeth in the mouth, without the necessity of employing 
plates, clasps, hooks, or pivots. The artificial tooth or teeth are connectec 
to those adjoining by a metallic band or bar, or metallic bands or bars, 
the ends of which are passed into holes which may already exist, or are 
drilled for the purpose of receiving them in such adjoining teeth, or their 
roots, and these ends are there held by the ramming therein of gold used 
in “‘ stopping” teeth, or other suitable cement. In some cases the arti- 
ficial teeth may be connected to these metallic bands or bars by riveting, 
clipping, or otherwise, or the bands or bars may be passed through or 
over portions of the artificial teeth. By these means are obtained se- 
curity and strength with other advantages. 

170. H. WaLKeR, Mirfleld, Yorkshire, “ Carding engines.”"—Dated 23rd 
Janvary, 1871. 

This invention consists in the employment of a fabric for this purpose 
composed of linen warp, and the weft made of the hair of cows, goats, 
horses, or other animals whose hair is of like nature, and in which fabric 
the oil, grease, or other lubricating matters used in the manufacture 
thereof is retained or allowed to remain(or the inventor may apply oil or 
other lubricating matters to such fabrics), which will act as a preven- 
tive to corrosion of the wire card teeth and the expansion or contraction 
of the fabric. 

171. B. CLarke, Aston, Birmingham, ‘‘ Mortice machine chisels.”—Dated 
23rd Jannary, 1871. 

This invention consists in making mortice machine chisels of a fork 
form, the ends of the two or more branches of the compound chisel being 
made into chisel edges. By the use of this compound chisel two or more 
parallel mortices may be cut simultaneously, and the lateral adjustment 
of the ordinary chisel, in order to cut a second or parallel mortice, is ren- 
dered unnecessary. The chisel may also be used for cutting single mor- 
tices. 

172. R. Roperts and D. SHaw, Manchester, Lancashire, ‘‘ Looms.”— Dated 
23rd January, 1871. 

This invention is applicable to looms in which two or more shuttles 
are used, and it consists, First, in certain improved mevhanism for 
moving the drop boxes up and down, and in connecting the change mo- 
tion tothe weft stop motion ; also in an improved brake for checking the 
momentum of the drop box ; and in certain improved chains for acting 
on the horizontal bars, or other equivalents by which the shuttle box is 
moved, or for uther purposes. 

240. C. L. Lawrence, Bury-street, St. James’, “‘ Padlocks.” —A communica- 
tion.— Dated 30th January, 1871. 
This invention consists in an improved padlock applicable generally to 
but particularly adapted for mail bags. In this lock the shackle springs 
k when unlocked, the keyhole is so small as to prevent the introduc- 
tion of gunpowder, the bolt cannot become detached from the shackle 
by any concussion or blow on the lock, the tumblers cannot be examined 
through the keyhole, the lock can remain open but the bolt remain ina 
position that the hasp has only to be pressed down and the bolt will 
spring to its place and hold the hasp, or the bolt may be so placed that 
it must be withdrawn by the action of the key before the shackle can be 
pressed into place, so that the closing of the lock may or may not be 
under the sole control of the person holding the key; opportunity is also 
afforded for sealing the inside of the lock to detectany attempt to open it. 
288. D. SHarrocks, Ruthin-street, Salford, “ Rivets.” —Dated 2nd February, 
1871. 


This invention consists in slitting or recessing the points of rivets, 
whereby their resistance to the riveting process is diminished. 

1858. E. A. Heatn, New York, U.S., “* Cuspadores.”— Dated 15th July, 1871. 

The inventor constructs a metallic cuspadore having a heavy base and 
a light upper portion. He may use a cast metal base of much thickness 
and weight, and an upper portion of sheet metal, permanently joined, 
The cuspadore has such an excess of weight in its base that it will right 
itself when overturned. The cuspadore may be composed in part of 
light material, with a weight of lead or other analogous material embedded 
in its base. 

1903. W. R. Lake, Southampton-buildings, London, ‘‘ Surfacing and bur- 
nishing boot heels.”—A communication.—Dated 20th July, 1871. 

The said invention consists primarily in a heal burnishing machine, in 
which the boot or shoe is jacked to a frame that has a semi-rotative 
movement, and in which the burnishing tool is attached to a lever pivoted 
by a universal joint, so that the burnishing tool can be tipped ip any 
direction to bring all parts of the heel-edge equally under the action of 
the burnisher. Also in the combination with a boot or shoe holding jack 
and a polishing tool of a flange or plate against which the heel tread rests 
or is pressed, the said flange preventing the formation of a burring edge 
and insuring a sharp angle between the tread and the edge of the heel. 








THE IRON, COAL, AND GENERAL TRADES 


OF BIRMINGHAM, WOLVERHAMPTON, AND | 


OTHER DISTRICTS. 
(From our own Correspondent.) 

THE DEMAND AT THE MILLS AND FORGES: The binds in request— 
THE MAKE OF THE DISTRICT WITHIN THE REQUIREMENTS— PRICES 
ADVANCING—THE LABOUR MARKET—THE PIG IRON TRADE: 
Further furnaces going in: Prices—THE IRONSTONE TRADE: 
Extensive purchase of Cumberland property—DIFFICULTY IN 
WORKING RLAST FURNACES HERE WITH THE GAS APPARATUS— 
THE COAL TRADE: Its condition: The qua/ities in request—THE 
FORTHCOMING VISIT OF THE NORTHERN ENGINEERS —LOSSES HERE 
BY FAILURES ELSEWHERE—OUR LOCAL FINANCIAL AFFAIRS— [HE 
RAILWAY FREIGHTS FROM THIS DISTRICT: Jmportant discussion 
by the Birmingham Chamber of Commerce: Remarks on the proba- 
bilities as to any change WHAT IS DOING AT THE DIFFERENT 
FACTORIES AND YARDS IN AND ABOUT BIRMINGHAM: TJ'rades 
specified. 

AcTIvity continues to prevail at nearly all the mills and forges in 
this district. The inquiry extends alike to home and export, and 
embraces all the descriptions of finished iron produced in this dis- 
trict. The United States and Canada continue to take large quan- 
tities of hoops, sheets, bars, and plates. The republic is, however, 
best upon hoops. Then South America and India are buying 
freely of sheets. Those going out to the first-named country are 
intended mainly to roof the temporary habitations of the inhabi- 
tants who have fled from the sites that were only recently 
ravaged by yellow fever. Plates and angles are likewise in ex- 
cellent request. They are demanded for bridge and girder build- 
ing in the district, and for shipbuilding out of it. ‘he make of 
the district as a whole is within the requirement, and owing to 
the improved weather the quantity produced is under the full 
capabilities even of the largest works, and it is at those establish- 
ments where the demand is most experienced. 


Some sellers assert that they are getting 10s. a ton more now | 


for finished iron than they were two months ago. The statement 
is being made by houses denominated in the trading phraseology 
of the district as second-class—those whose quotations are, as a 
rule, considerably under the list rates. Buyers, however, of any 
considerable quantity maintain that they can get supplies to the 
full extent ot their requirements at no more than half-a-crown 
advance upon the earlier quotations; and these buyers are the 
men who use up the description of iron for which the demand is 
now the largest—we speak of sheets used for galvanising purposes, 

A good workman need not want employment in avy of the 
branches of the finished iron industry, and there are furnaces for 
more steady — than are now offering themselves. 

Joint stock enterprise is being revived in the making of pig 
iron, notwithstanding its successes by the Park Field Company. 
A limited company are about to start the blast furnaces at 


Corbyn’s Hall, belonging to Mr. Benjamin Gibbons, of the 
Leasows, near Halesowen. The plant was formerly carried on by 
Mr. Gibbons, but he ceased to work them several years ago, and 
since that time they have not been alight ; but they are now being 
prepared qopeniey toa fresh start by the new company, whose 
capital is to be £20,000, of which half is said to have been already 
subscribed. 

Another blast furnace—this time a new one—will be ready for 

work by the close of September. I refer to a furnace that is being 
put up at Moxley by Mr. D. Rose. 
_ Good hot blast all mine pig iron, of an unexceptionable quality, 
is realising from £4 12s. 6d. to £5 per ton, and cold blast from 
£4 12s. 6d. to £5 per ton. Cinder iron, for melting and other 
purposes, is stiffening in price. Considerable arrivals of North 
Staffordshire and other raw irons are noticeable, the result of 
quarter-day transactions. 

Raw ironstone is much sought after by the blast furnace pro- 
prietors of this district, and capitalists here are diligent in search- 
ing for new supplies anywhere in the country that at all 
encourage search. Some Wolverhampton men have just con- 
cluded a purchase of no fewer than 14,000 acres of excellent iron- 
stone in Cumberland, and they have commenced to sink for it. 
All, however, will be dead work for some time. 

I learn with much regret that the alterations récently made at 
certain of the blast furnaces in this district, with a view to the 
economy of fuel, after the fashion of the method adopted in the 
North of England, by drawing off the gases so as to prevent the 
great waste resulting from the escaping flames from the open top 
furnaces, have not worked successfully, and that the old plan has 
had again to be resorted to. In explanation, it is assumed that 

| the South Staffordshire furnaces are most of them so very low that 
| the introduction of the gas apparatus at the top diminishes the 
available height of the furnaces somewhat and thus interferes 
| with the working. It is understood to be the opinion of sowe 
practical metallurgists that the best modes of altering the South 
Staffordshire furnaces to make them available for utilising the 
waste gases would be to raise the furnaces considerably, and 
| probably the plan proposed by Mr. Ferrie in connection with the 
| Scotch ironworks would be equally applicable in this district. 
Trade, however, it is correctly added, is so barely remunerative 
that manufacturers scarcely like to incur a heavy expenditure in 
experiments which might not prove successful. 

Coal keeps in fair demand. Thick coal is getting active, and 
the prices are stiffening. The samples required at the ironworks 
and manufactories are in improving request ; but brooch is rather 
dull, Great activity continues to prevail in and about Cannock 
Chase as well in the opening up of new as in the working of 
old takings. 

It seems now to have been arranged that the North of England 
Iron Trade and the Mining Institute of Newcastle are to be 
invited by the Mining Institute of Dudley to two days’ excursions 
instead of one. The last of August and the Ist of September are 
to be the two days. 

Losses are being sustained in this part of the kingdom by 
failures elsewhere. About twelve months ago there was an exteu- 
sive failure of a galvanising house in Glasgow that exported 
largely ; recently a second has gone, maxing the fourth failure in 
the same line of trade in about a year, the other two having been 
one at London and one at Birkenhead. A meeting of the second 
Glasgow firm spoken of was held a few days ago in Birmingham, 
when it transpired that about £8000 liabilities devolve upon this 
district. The creditors speak far from hopefully of the dividend 
they are likely to get. 

As to our home financial affairs, I have to state that the credi- 
tors of Mr. E. J. Gibbs have consented to accept 7s. in the pound, 

ayable in six months, and guaranteed to the satisfaction of a 
eading creditor. 

Further that the shareholders of the Parkfield Iron and Coal 
Company, Limited, have resolved to wind up that concern 
voluntarily. 

At the last meeting of the Birmingham Chamber of Commerce, 
Mr. Lloyed, the chairman, referred to the complaints respecting 
the high charges made by the railway companies for the transit of 
the great products of this district, iron and coal, as well as their 
individual manufactures. It was notorious, he said, that the 
charges from Birmingham to the seaports were out of all propor- 
tion to the rates charged in other districts. If the railway com- 
panies were able to pay good dividends, and were well remune- 
rated by what they charged in other districts, then on what 
possible grounds of fairness could they charge such rates as were 
now in force from the midland district to the seaports? Parlia- 
ment had given railway companies a great monopoly, but they had 
no right to use that to the injury and destruction of the staple 
trade in this district, There was no doubt that the iron trade had 
suffered most grievously, and though there was now an improv - 
ment in the trade generally, yet there were very few iron- 
masters in the district who were doing more than paying the 
interest on their capital, while a great many did not even do that. 
Had it not been for their great energy, and the wealth at their 
back, a more disastrous state of things must have taken place than 
that which has already been witnessed. From a statement made 
by Mr. Walter Williams, it appeared that the carriage of iron 
from this district to Glasgow, 288 miles, was at the rate of 20s. 
per ton, being decimal 08d. per mile; to Hartlepool, 200 wiles, 
17s. 6d., or 1°05d.; to London, 126 miles, 17s. 6d., or 
| 168d.; to Cardiff, 126 miles, 9s. 2d. or O°88d.; to Bristol, 

107 miles, 10s., or 1']2d.; to Liverpool, 84 miles, 10s., or 
| 143d. It would thus be seen that the rate to London was 89 per 
cent. above Glasgow, 60 per cent. above Hartlepool, 91 per cert. 
above Cardiff, 18 per cent. above Liverpool, and 40 per cent. above 
Bristol. At the Hartlepool rate the carriage to London would be 
lls.; to Glasgow, 8s. 4d.; and to Hull, 9s. 9d. The rate for 
manufactured iron from the Middlesbrough district to London was 
only 18s. 4d., as compared with 17s. Gd. from South Staffordshire, 
though the distance was nearly twice as great. The railway com- 
panies were, therefore, charging rates which, by their own declara- 
tion of accounts, they admitted to be 100 per cent. more than 
| would give them a remunerative revenue. Why should not the 

same rates be applied to this district as to others, especially when 
the former was sufferingin comparison with the North of England ? 

During the after discussion Mr. Wright, a permanent member of 

the Chamber, asserted that the three great railway companies 
took out of Birmingham what they lost in other districts. If 
equitable arrangewents could be made with the companies, and if 

Birmingham were only dealt with as other towns were it would be 

saved many thousands of pounds. The sooner the public realised 
the great power of the railway companies in the House of Com- 
mons the better it would be for them. Mr. Wright quoted an 
instance of the total disregard of the public convenience by the 

Great Western Railway Company. Mr. G. Lowe said the Chamber 

would greatly benefit the district hy giving special attention to 
the question of railway charges generally, and seeing that equal 
justice and fairness were meted out to the community. 











Society or ENGINEERS.—Arrangements have been made for a 
visit of the members and Associates to the Pumping Statior, 
Abbey Mills, West Ham, Stratford ; Telegraph Works, North 
Woolwich ; and to the Lodge Farm, Birking, on Monday, the 7th 
August, 1871. Members and Associates to meet at Bow Railway 
Station, at 11 o’clock, a.m. 


South KENsINGTON Museum. -- Visitors during the week 
ending July 29th, 1871:—On Monday, Tuesday, and Saturday 
(free), from 10 a.m. to 10 p.m., Museum, 14,629; National 
Portrait and other galleries. 1309; on Wednesday, Thursday, and 
Friday (admission 6d.), from 10 a.m. till 6 p.m., Museum, 2313 ; 
National Portrait and other galleries, 40 ; total, 18,291; average 


of corresponding week in former years, 12,920, Total from the 
opening of the Museum, 10,632,190. 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tue ScoTcH PIG IRON TRADE—EXPORTS AND IMPORTS OF PIG 
IRON—THE MALLEABLE IRON, COAL, AND OIL TRADES— SHIP- 
BUILDING ON THE CLYDE—LAUNCHES DURING THE PAST MONTH 
—NeEw conrracts—THE Tay BripGeE— REPORT ON TRAMWAYS 
In Giascow HARBOUR—PROGRESS OF THE NEW QUAY AT 
MAVISBANK. : 

Tue Glasgow pig iron market has undergone slight fluctuations 

since last report, and now there is a farther improvement to re- 

port in warrants. A good business is being done at from 60s. 6d. 
to 60s. 8d. cash, and up to Gls. a month. No. 1g.m.b., 60s, 94. ; 

No. 3, 60s. me, : 
With the exception of one or two brands, which are nominally 

a shade higher, makers’ prices remain the same. A small quantity 

of iron has been sent out of Connal’s stores during the past week. 

Hematite iron ore, of which any quantity could be got about a 
year ago at about 22s per tor deliveredin Lanarkshire, is now not 
to be had even at 27s. 6d., on account of the great demand in Eng- 
land among Bessemer steel makers for this description of ore. 
Spanish ores are being introduced into the market, the best quali- 
ties ranging from 17s. to 18s. per ton ex ship at Grangemouth, 

The exports of pig iron from Scotch ports are still on a very 
large scale, the return for last week being:—Foreign, 12,175 tons; 
coastwise, 5487 tons; total. 17,662 tons In the same week last 
year the amount was only 7223 tons altogether. The total ship- 
ments for the year up to this date are now 470,747 tons, while for 
1870 the figures was 369,981 tons, showing an increase for the 
year of 100,766 tons. . 

There is also an increase in the imports of Middlesbrough pig 
iron into Grangemouth. The return of last week is 1410 tons, 
while for the same week last year it was 1145 tons. The total 
increase in the imports for the year up to this date is 9029 tons. 

Now that the fair holidays are quite over all the malleable iron 
works are fully occupied. So greatly has the.derhand increased 
for plates and angle bars required by the Clyde shipbuilders, that 
Scotch makers are quite unable to maintain the supply, and a good 
many orders have been sent to the North of England. It is plain, 
therefore, that the extensions of works recently made by Messrs. 
Neilson, of Mossend, and others, have not yet proved adequate to 
meet the increased demand. 

Nail-rods, hoops, and bars are in good request, and command 
fair prices. Bars are quoted at £7 15s. to £8 per ton, while nail- 
rods have advanced to £8 8s, Angle iron is up 10s. per ton. 

The puddlers and millmen at Motherwell are working steadily, 
and it is not expected that any further complications will take 
place with regard to the wages question for some time. 

The coal trade has been so brisk this summer that the usual 


reduction of at least 6d. per ton during the summer months bas | 


not been made. The demand has continued good throughout, for 
home consumption as well as for export. The mineral oil trade 
is also busy, so that the shale pits are giving employment to a full 
complement of hands. 

Shipbuilding on the Clyde continues good, but the launches 
during the past month are below the average, on“ no doubt to 
the long stoppage for the Glasgow fair holidays. There were only 


Rapid progress is being made with the new works in course of 
erection at Stockton and Middlesbrough. Gjers, Mills, and Co., 
who lately blew in two blast furnaces at Middlesbrough, have got 
other two about half finished, and their neighbours on the west, 
Messrs. Samuelson and Co., are building there eight furnaces. At 
South Stockton, Messrs. Whitwell and Co. are making founda- 
tions for two fine furnaces. At Stockton the Tees Bridge Com- 
pany will soon have a portion of their blast furnaces visible. ‘The 
Bowesfield finished iron works adjoining, and which belong to 
nearly the same proprietors, are in such a forward state that iron 
making will be commenced in September next. 

There is no hope of the strike in the engineering trade for the 
adoption of the nine hours’ movement at Newcastle-on-Tyne 
terminating soon. The men are more sanguine than ever that 
they will triumph, and I certainly incline to that belief. The 
masters hold meetings, but they take no steps to make the public 
acquainted with their views or intentions, It is stated that the 
masters contemplate making an effort to settle the matter. The 
rumour is that they will propose to open their works on a similar 
system to that in operation on the Clyde, the hours to be 
fifty-six and a-half per week, and the conditions as to over- 
time and other matters to be regulated in a manner similar 
to that in practice on the Scotch river. It will then be 
notified that if the men desire to commence work upon these 
terms they may do so, but if they decline it is believed the mas- 
ters will endeavour to obtain men from other parts of the country 
and the Continent. As for the men, they are determined to hold 
out for the nine hours, and are as busy as ever in soliciting sub- 
scriptions to support them until their object is attained. Every 
day men are leaving Newcastle for other parts of the world. 
| During the past week the number on strike was by this means 
reduced about 250, and, consequently, the men remaining have 
had a larger amount of money paid to them than they have re- 
ceived on any previous occasion. 

Mr. Hughes, M.P., has lost no time in giving bis award respect- 
ing the wages of the ironworkers of the North of England, who had 
applied to the Board of Arbitration for an advance of 10 per cent. 
The award is that there shall be an advance of 6d. per ton on the 
rate of wages paid to puddlers, and of 5 per’cent. on the rate of 
wages paid to other workmen in the employment of the several 
firms and persons represented on the board, the advance to continue 
until the 3lst March, 1872, but subject to such modifications that 
he might hereafter make in such rates after an examination of the 
books of the employers. 

The secretary of the operatives, Mr. John Kane, acting on bebalf 
| of the ironworkers, has written a long letter to Mr. Hughes ob- 
| jecting to the award. After pointing out several reasons for 
| objecting to the award, the letter concludes by asking Mr. Hughes 
, to reconsider it, and to attend board meetings at Darlington to 
| consider the matter. 





An adjourned meeting of delegates and members of co-operative 

societies was held at Newcastle-on-Tyne on Saturday to further 
consider the Ouseburn Engine Worksscheme. The chairman (the 
Rev, Dr. Rutherford) explained that one co-operative society had 
subscribed for 200 shares in the Ouseburn co-operative works, 
another society had taken 150 shares, and another had taken sixty 
shares, Financially the undertaking was a success, They were 
in p ion of the works and had made astart. They had several 





ten vessels launched during July, having an aggregate t ge of 
9000 tons, These were nearly all screw steamers fitted with com- 
pound engines. New contracts continue to be made. Messrs. Kh. 
Duncan and Co. have just got the order for another large steamer 
for the New York and M-diterranean trade. It will be ‘06ft. 
long, and about 2000 tons burthen. The same builders have just 
completed a paddle steamer of a rather singular construction. 
Her length is 245ft.. 26ft. beam, and 7ft. 6in. depth. She is con- 
structed entirely of iron, and has two decks, the upper supported 
on light iron stancheons from the main deck, and having a roof of 
corrugated iron from stem to stern. Awnings will be fitted on 
the stancheons on the side of the vessel between the two decks, to 
insure the utmost amount of air passing through. She is to be 
shipped in pieces, at Glasgow, for Rangoon, for passenger and 
goods traffic on the Irrawaddy river. 

The Emperor of Brazil has been visiting some of the more im- 
portant public works in Glasgow, and among others he called on 
Saturday morning at the large new yard of Messrs. A. Stepheu and 
Sons, Livthouse. There his Majesty witnessed with much interest 
the launch of the Para, the first of a series of vessels being built 
for the Brazil Navigation Company. The Para;isan iron paddle 
steamer of 1700 tous, with a nominal horse-power of* 300, her 
dimensions being 240ft. long. 38ft. broad, and 20ft. deep. 

Now that the first stone of the Tay Bridge is laid the works are 
proceeding rapidly. A landing pier has been run out 160ft. into 
the river, and it is intended to run another pier at right angles to 
increase the facilities for discharging materials. The first part of 
the structure is a land abutment, the necessary excavation for 
which hasbeen completed. It will be raised to the height of 28ft., 
so that it may be in line with the piers, and will commence with a 
curve. As there is every evidence of activity there is no doubt 
that the work will progress very rapidly. 

At a meeting of the Clyde Navigation Trustees, held on Tuesday, 
Mr. Deas, the engineer, repurted, inter alia, that the cast iron tram- 
way, which was laid down on the South Quay for trial, has stood 
in a most satisfactory manner the severe test of upwards of four 
months’ daily passing over it of the heaviest description of both 
railway and cart traflic, without its showing displacement either 
in line or level, or any appearance of wear, or requiring to be re- 
paired in any way, and he recommended it as being a suitable 
description of tramway to be adopted generally throughout the 
harbour. 

The operations in the formation of Plantation Quay, the contract 
for which is in the hands of Messrs. Brassey and Company, are 
proceeding in a satisfactory manner. Sixty-nine cylinders, out of 
a total of 102 required to complete the 408 lineal yards of quay 
wall contracted for, are now in place, and fifty-three of that 
number are sunk to the required depth, giving a length of 212 yards 
of quay in progress. The building of the quay wall on the top of 
the cylinders is in progress to the extent of 120 lineal yards, of 
which the thirty-three yards next to Mavisbank Quay require to 
he raised only 2ft. to be ready forthe cope. The erection of the 
sbed is begun at the east end in continuation of Mavisbank shed. 





THE* CLEVELAND DISTRICT. 


(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—THE NEW WORKS ON TEESSIDE— 
THE NINE HOURS’ MOVEMENT—THE WAGES QUESTION IN THE 
NortH OF ENGLAND IRON TRADE—MR. HUGHES’ AWARD 
OBJECTED TO—THE CO-OPERATIVE ENGINE WORKS AT NEWCASTLE 
—PRICES. 

THE iron trade of the North ef England continues in a satisfactory 
state. At the weekly market at Middlesbrough on Tuesday there 
was a large attendance. There was a brisk inquiry for pigs, and 
prices were fully maintained. Foreign shipments being so active, 
there is considerable difficulty in obtaining sufficient iron for the 
vessels loading in the Tees. The returns of the Cleveland Iron- 
masters’ Association showing the make for July have not yet been 
made up, but it is generally believed that they will show a slight 
increase in make and a considerable decrease in stocks. It is 
satisfactory to learn that the Scotch ironmasters have up to the 
present time shipped 101,000 tons of iron more than they did last 
year. This state of things in the face of the late war is most 
encouraging. 

The finished iron trade is in an animated condition. For rails 
there is a fair demand, and the district is weli off for orders. 
Bar iron is in good request, and there is capital a runon plates and 
angles, owing to the continued briskness in the shipbuilding trade 
on the northern rivers, Business in the wire and nut and bolt 
trades is satisfact ory. 


very large orders on hand, and others were daily coming in. 
Amongst the men working in the concern there were some who 
had taken as many as ten shares. In answer to several inquiries, 
the chairman stated that the share list would be kept open to meet 
the convenience of socicties which were not in a position to at once 
subscribe to the capital. 

The prices of iron are as follows: — Pig iron, No. 1, 53s.; 
No, 2, 52s.; No. 3, 493. 6d.; No. 4, 48s. The prices of manufac- 
tured iron are as fullows:—Common bars, £7 to £7 2s. 6d.; cable 
iron, £7 12s. 6d.; to £8 2s, Gd.; ship plates, £8 17s, 6d. to £9; boiler 
plates £9 5s, to £9 10s. ; rails, £6 15s. to £7; colliery rails, £6 17s. 6d. 
to £7 10s.; puddled bars, £4 17s. 6d. to £5. 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE IRON TRADE: Everything continuing buoyant: No falling 
off in the inquiry: Operations at the works interrupted by the 
weather : Complaints anticipated of scarcity of water: Iron rails 
in less request : Orders from the American markets : Makers well 
off for employment for the time of year—THE DEMAND: The in- 
creasing demand for steel rails: Canada one of the leading cus- 
tomers -THE HOME MARKET: The,demand and quotations—THE 
TIN- PLATE TRADE. 

EVERYTHING in connection with the iron trade in this district 
continues buoyant, and although the demand for finished iron has 
been so large for some weeks past, there seems to be no falling 
off in the inquiry taken as a whole. What little abatement may 
take place in transactions in any one direction is fully compen- 
sated for by the arrival of specifications from other quarters, All 
the hands at the works are kept on full time when they can work, 
but this week the weather has become intensely hot again, and 
operations are very seriously interrupted in some of the depart- 
ments and especially at the blast and puddling furnaces. There 
will shortly, also, be complaints of the scarcity of water, if the 
present heat continues, notwithstanding the long rainy season 
which has been endured. However, if there be a falling off in 
the amount of work performed, neither makers nor men will have 
much reason for dissatisfaction, considering the auspicious season 
that they have hitherto experienced. 

There is a slight falling off in the demand for iron rails, although 
orders of considerable magnitude continue to arrive on account of 
the American markets. Still railmakers are well off for employ- 
ment for the time of year, and it may be said that the abatement 
just alluded to arises not so much from a slackening of inquiries 
on the part of buyers as from the inability of manufacturers to 
execute some of thecontracts offered in the specified time. Itis 
pretty clear, at least, that there is no narrowing of the consump- 
tion of railway iron, but rather the requirements of most countries 
are increasing, and to carry out the extensive systems which are 
being constructed and in contemplation both on the European and 
American continents there is no doubt that very large quantities 
of rails and accessories will yet be wanted. India, Australia, and 
some of the Mediterranean markets are becoming large buyers. 

As was predicted some time ago, iron rails are fast being super- 
seded both on home and foreign account. The demand for these 
descriptions is rapidly exceeding the supply, and several of the 
leading firms of the district, who are busily engaged on extensive 
contracts, are doing all they can to increase their means of pro- 
duction. One of the principal customers for steel rails is Canada, 
and some others of the British American markets are taking con- 
siderable quantities. Nearly every country, in fact, where new 
systems of railways are being carried out, is adopting the use of 
steel rails as fast as the supply is being extended, for the greater 
durability of steel is so demonstrated in various quarters 
that it is only a question of time when it will come intogeneral 
use on all the main ways of the world. Plates, bars, &c., con- 
tinue in about the same request on foreign account. 

The home market is stillfairly active. Pigs are in large request, 
and the improved prices of last week are maintained, and in 
some cases exceeded this week. Burs are in average request, with 
prices steady. Plates are selling freely, the make being scarcely 
equal to the demand. With the exception of an improvement of 





from 1s. 6d. to 2s. 6d. per ton in pigs, there is no change in 


quotations, 
| There is about the same animated state of things to be witnessed 
| in the tin-plate trade, and a t of ity is looked 





| forward to by makers, The production is still unsatisfactory to 
buyers and consumers who require speedy delivery. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

EXPORTS OF STEEL RAILS FROM BARROW— WAGES IN CLEVELAND— 
NortH CENTRAL WaGon CoMPANY—EMPLOYMENT OF YOUNG 
LADS—MANCHESTER STEAM USERS’ ASSOCIATION, &C. 

STEEL rails have been shipped freely of late from Barrow for 

the Grand Trunk Railway of Canada. 

Rolling mills are to be erected at Fighting Cocks, near Darling- 
ton. Rapid progress is being made with new ironworks at Bowes- 
field, Stockton. 

The twenty-first half-yearly general meeting of the North Central 
Wagon Company is to be held ut Rotherham to-day (Fridwy). ‘Ihe 
directors will recommend a dividend at the rate of 10 per cent. 
per annum on the ordivary share capital, together with a bonus of 
1} per cent. free of income tax. A dividend of 6 per cent. will 
also be paid on the preference shares, and £900 will be placed to 
the credit of the reserve fund. 

Messrs. Thompson, of the Normanton Ironworks, were sum- 
moned on Monday before the Wakefield magistrates, being charged 
on the information of Mr. G. H. L. Rickards, sub-inspector of 
factories, with employing on full time two boys named Ram and 
Cassell, who were under thirteen years of age. The bench inflicted 
the mitigated penulties of £1 and costs in each case. Mr. Rickards 
withdrew two charges of employing the two boys without a schvol- 
master’s certificate on Messrs, Thompson undertaking to pay the 
costs. 

At the last monthly meeting of the Manchester Steam Users’ 
Association the chief engineer, Mr. L. E. Fletcher, presented his 
report, which stated that during the past two months 403 visits of 
inspection had been made, and 838 boilers examined, 467 externally, 
18 internally, 10 in the flues, and 323 entirely; while, in addition, 
two new bvilers were tested by hydraulic pressure, as well as 
specially examined, both as regards their construction and comple- 
ment of fittings, before leaving the maker’s yard. In the 838 
boilers examined 134 defects were discovered, 13 of them being 
dangerous ; furnaces out of shape, 6, 1 dangerous; fractures, 29), 
1 dangerous; blistered plates, 7, 1 dangerous; internal corrosion, 
31, 2 dangerous; external dittv, 24, 3 dangerous; internal groov- 
ing, 21, 1 dangerous; external ditto, 3; blow-out apparatus out of 
order, 2, dangerous; safety-valves ditto, 2, 1 dangerous; pressure 
gauges ditto, 7; boiler without glass water gauges, 1, dangerous; 
without feed back-pressure valves, 1. 

On Friday an influential deputation of coalowners and ship- 
owners waited upon the directors of the North-Eastern Railway 
Company to induce them to extend shipping accommodation at 
the Tyne dock, and also to re-open the shipping places at the 
Stanhope and Tyne drops for the convenience of trade. 

Messrs. Denton, Gray, and Co., of the Hartlepools, have launched 
another large steamer of 1500 tons. 
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PRICES CURRENT OF TIMBER. 
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THE Costa Rica RAILROAD.—A correspondent of the New 
York Herald gives the following leading features of the contract 
recently made by the Government of Costa Rica with Henry 
Meiggs for the construction of a railroad in that country :—‘* The 
maximum gradient shall not exceed 4 oe cent. ; the minimum 
radius of the curves shall be eighty English feet ; the bridges and 
viaducts shall be of iron and stonework ; the track to be 3ft. 6in. 
wide ; T-rails to be used with fish-plates and suspended joints ; 
rails to weigh 42 lb. to the yard; sleepers 6ft. long, 8in. wide, and 
6in. thick ; stations, wareh , and all other edifices to be com- 
modious, and especially those at San Jose and Cartago ; seven of 
the best American engines to be placed on the line; five of the 
more modern first-class passenger cars and five seccnd-class ; 
twenty platform, thirty box, and three baggage cars; ten for 
cattle, to be supplied by the contractor; and in front of the depét 
at Limon there is to be a screw pile mole 600ft. long by 30ft. wide.” 

Srzam on City RaILRoADS.—Citizens of New Jersey having 
requested the opinion of Samuel McElroy, a Brooklyn engineer, 
as to a new railroad which proposed to use the tracks of certain 
horse railroads, especially whether steam could be used in the 
city streets and locomotives run on the city roads, Mr. McElroy 
answered: ‘* Passenger or platform cars provided with siwple 
and powerful engines could be advantageously used on a line of 
this kind, capable of carrying extra cars and of moving over 200 
passengers on each train. The present horse-railway tracks 
could used for the auxiliary locomotives. These locomo- 
tives can be run without smoke or sparks, and with less 
danger to horses than full sized engines. As between the 


slow and expensive operation of tone i fo roads by horse 








power or steam, the difference is s in favour of the latter 
in cost of operating, and by the use of light auxiliary locomotives 
the expenses for maintenance of track would be comparatively 
small, There is probably a difference of not less than 20 per cent. 
of gross receipts in favour of a plan of this kind in annual work- 
ing outlay. tween a horse car and steam movement of five and 
a-half miles, the relative time would be as 45 min. to 2U min. 
from Montclair to the city depot. This is applicable to any horse 
' railroud connecting with Newark bavi g a proper depth of railt 
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THE BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 
(From our Special Correspondent.) 
. EprysurcH, Wednesday. 

Durtne the past week the members of the British Association 
have devoted their time almost exclusively to the hard work of 
the sectional meetings. There have been two soirées of an over- 
crowded and uninteresting character, not on an equality with 
those which usually form such a leading feature of British Asso- 
ciation meetings. Mr. Taylor’s lecture last Monday was a 
failure, as he suffered from such a severe cold that he was nearly 
unheard by probably nine out of every ten of his auditory, 
although the ous itself was of a very superior character, and 
would have proved a redeeming feature in the evening meetings 
of the Association but for his unfortunate indisposition. Pro- 
fessor Abel's lecture “ On Explosive Agents” passed off better. 
The sectional meetings, on the other hand, in some cases, but 
not in all, were remarkable for the large supply of good papers, 
— the good accommodation in the matter of rooms and 
offices. 

Yesterday some curious experiments were tried near the Uni- 
versity by watering the streets with cheap deliquescent ealts, the 
object being to check the ammoniacal decomposition of street 
manure, and to lay the dust fora much longer time than when 
water only is used. The plan is known as Cooper’s Sanitary 
Street Watering Process, and consists in adding to the common 
water used for the purpose some chloride of calcium and common 
salt, to which a little “chloralum” had been added to increase 
its activity. The Lancet, which is a good authority on matters 
connected with disinfection, says:--‘We have now been in- 
formed, on the joint authority of Mr. Cooper and Professor 
Wanklyn, that in a street of great traffic, such as Parliament- 
street, where it is calculated that 9276 vehicles pass every day, 
the average daily deposit of horse-dung amounts to 400 lb. over 
an area of 1000 square yards. To deodorise this quantity 40 lb. 
of mixed chloride of sodium and calcium would be required ; but 
the addition of 5 per cent. of chloride of aluminium to this mix- 
ture increases its activity by 20 per cent., and renders 32 lb. of 
the triple compound sufficient. It is manifest that this small 
quantity can be used without the least difficulty; and hence that 
the problem of how to deodorise the streets, and to get rid of 
ammoniacal dust, may be said to be practically solved. In West- 
minster the experiments with Mr. Cooper's solution have been so 
successful that the Board of Works awarded to him an addi- 
tional payment of £100 as an evidence of their complete satis- 
faction ; and we are glad to learn that the authorities of other 
parishes also are adopting the plan, or are making preliminary 
inquiries with toit. It can hardly be doubted that the 
general use of the solution would tend to destroy a considerable 
proportion of the germs or carriers of infectious 5 Nabe These 
carriers, whatever their nature, must often rest for a time on 
the surface of London streets, and there can be little question 
that the mixed chlorides would destroy their activity.” Some 
accurate statistics by a high class man of science, on the differ- 
ence of time in drying under varying conditions of temperature 
and atmospheric humidity of Mr. Cooper's salts versus pure 
water, when poured upon a stone or earthen surface, would aid 
in giving clear ideas as to the exact value of the process. 

This morning, at a meeting of the general committee, held in 
Edinburgh University, the following grants of money were 
appropriated to scientific purposes. The names of the members 
who are entitled to call on the general treasurer for the respective 
grants are prefixed to each item :—Kew Observatory :—The 
Council: “ Maintaining the Establishment of Kew Observatory,” 
£300. Mathematics and Physics:—Professor Cayley: “Mathe- 
matical Tables,” £50 ; Mr. Crossley: “ Discussion of Observa- 
tions of Lunar Objects,” £20; Professor Tait: ‘‘ Thermal Con- 
ductivity of Metals,” £25; Professor Sir W. Thomson: “ Tidal 
Observations,” £200; Mr. Brooke: “British Rainfall,’ £100 ; 
Sir W. Thomson: “ Underground Temperature,’ £100; Mr. 
Glaisher ; “ Luminous Meteors,” £20; Dr. Huggins: “Tables 
of Inverse Wave Lengths,” £20. Chemistry :—Professor A. W. 
Williamson : “Reports of the Progress of Chemistry,” £100 ; 
Professor A. W. Williamson: “Testing Siemens’ new Pyro- 
meter,” £30; Dr. Gladstone: “Chemical Constitution and 
Optical Properties of Essential Oils,” £40; Dr. Crum Brown: 
“Thermal Equivalent of the Oxides of Chlorine,” £15. 
Geology :—Dr. Duncan: “Fossil Crustacea,” £25; Sir C. 
Lyell, Bart.: “ Kent’s Cavern Exploration,” £100; Professor 
Harkness: “ Investigation of Fossil Corals,” £25; Mr. Busk: 
“ Fossil Elephants of. Malta (renewed),” £25 ; Professor Hark- 
ness: “ Collection of. Fossils in the North-west of Scotland,” 
£10; Professor Ramsay: “ Mapping Positions of Erratic Blocks 
and Boulders,” £10. Biology :—Mr. Stainton : “ Record of the 

of Zoology,” £100 ; Professor Balfour : “ Effect of the 
atom - 7 yj Rainfall in North Britain (re- 
newed),” ; Dr. 32 iological Action of Organic 
Compounds,” £25; Professor M. eae “Terato-Embryolo- 
gical Inquiries,” £20; Professor M. Foster: “Heat Generated in 
the Arterialisation of the Blood (part renewed),” £15 ; Professor 
Christison: “Antagonism of Poisonous Substances,” £20. 
Geography :—Sir R. Murchison, Bart.: “Exploration of the 
Country of Moab,” £100. Economic Science and Statistics :— 
Sir J. Bowring : “Metric Committee,” £75. Mechanics :—Pro- 
fessor Rankine : -“ Experiments on Fletcher’s Rhysimeter,” £30 ; 
wi te one ding held this the M 
At the concluding meeting, is afternoon in the Music- 
Sir William Thomson presided, and the usual compli- 
mentary votes of thanks were passed. In reply to one of them, 
Sir Alexander Grant, Bart., principal of the university, said that 
the mdent of the Zimes had been indulging in the scien- 
tific use of the imagination when he stated that there were dif- 
ferences between the town and university as to the reception of 
the British Association on this occasion, in consequence of 
which the welcome was in some respects of a meagre character. 
The speaker intimated that he knew of no such quarrel. At all 
events the Times t only e the opinion pre- 
— among the visitors, and to that extent his report was 
reliable. 

Ree ay = thanks for a vote of thanks Sean ete 
who very perfect arrangements for the morning m 
iage, andl for the names accommodation of visitors, one of the 
local officers said that the vote ought to be passed on to Mr. H. 
Rollo, the assistant local . This statement was no 
and careful work in this 


money received for 
im a —e resolved to work 
ion with the Royal Society in the attempt to obtain 

Seyi ions of the total eclipse of the sun in India and 
lon next December, and it has applied to Government for 


tualism. In two of the sections attacks were made on it in the pre- 
sidential addresses, and Mr. Tylor had an additional shot at it in 
his lecture last Monday. Lord Lindsay, Mr. William Crookes, 
and Mr. Huggins have been here, and a few days ago Mr. Crookes 
gave in to Section A some further experiments on “ psychic 
force,” narrating how, by means of self-registering instruments, 
he in the presence of witnesses made the vibrations caused by 
the raps and other movements to register themselves, in order 
to show that the phenomena were real and objective, and not 
due to any mental change in the observers, as surmised in an 
article on the subject by Dr. Balfour Stewart, in Nature. Mr. 
Crookes’ paper was referred by Section A to Mr. G. G. Stokes, 
secretary to the Royal Society, and Mr. Crookes shortly after- 
wards received the following report:— 
Report oN Mr. Crookes’ PaPeEr. 

The paper having been placed in my hands about 10h., and a decision 
wanted in writing by 10}, I have been obliged to be b 

The subject seems to be investigated in a philosophical spirit, and I do 
not see the explanation of the result of the first class of experiments, 
while at the same time I am not prepared to give in my adhesion without 
a thorough ae te more individuals than one. I don’t see much use 
discussing the thing in the sections, crowded as we already are; but if a 
small number of personsin whom the public would feel confidence choose 
to act as members of a committee for investigating the subject, I don’t 
see any objection to appoiuting such committee. I have heard too much 
of the tricks of the spiritualists to make me willing to give my time to 
such a committee myself. . G. STOKES. 

August 7th, 1871. 





Tue following is the second report of the committee appointed 
to consider and report on the various plans proposed for legislating 
on the subject of steam boiler explosions, with a view to their pre- 
vention, the committee consisting of Sir William Fairbairn, Bart., 
C.E., LL.D., F.R.S., &c., John Penn, C.E., F.R.S., Frederick J. 
Bramwell, C.E., Hugh Mason, Samuel Rigby, Thomas Schofield, 
Charles F. Beyer, C.E., Thomas Webster, Q.C., and Lavington E. 
Fletcher, C.E.:— 

** Since the first report on the subject of ‘Steam Boiler Legisla- 
tion’ was pr ted to the ting of the British Association, 
held last year at Liverpool, the parliamentary committee appointed 
to inquire into the cause of steam boiler explosions and the best 
means of preventing them have presented their report. 

“The considerations of the result of the parliamentary com- 
mittee’s inquiry clearly becomes one of the most important duties 
in reporting to the British Association on the various plans pro- 
ran for legislating on steam boiler explosions with a view to 
their prevention. Unfortunately, however, the parliamentary re- 

rt has been so recently published that there has not been time 
for its due consideration, or for the committee appointed to treat 
on this subject to meet and confer thereon. Under these circum- 
stances it has been thought best not to attempt to enter upon the 
subject on the present occasion, but to postpone doing so until 
next year, after having an opportunity of watching the develop- 
ment of the measure, and its working when carried into actual 
practice ; and, therefore, in order that they might be in a position 
to report thereon to the next meeting of the British Association, 
the committee would beg to suggest their reappointment. 

“* (Signed on behalf of the committee), 
** WILLIAM FAIRBAIRN, chairman, 
‘** Manchester, July 27th, 1871.” 








On the 3rd instant Professor P. G. Tait, M.A., President of the 
Mathematical and Physical Section of the British Association, de- 
livered the following address, which for lack of space we were 
unable to publish in our last impression :— 

In opening the pr dings of this section, my immediate pre- 
decessors have exercised their ingenuity in presenting its widely 
differing component subjects from their several points of view, and 
in endeavouring to co-ordinate them. What they were obliged to 
leave unfinished it would be absurd in me to attempt to complete. 
It would be impossible also in the limits of a brief address to give 
a detailed account of the recent progress of physical and mathe- 
matical knowledge. Such a work can only be produced by separate 
instalments, each written by a specialist, such as the admirable 
“reports ” which form from time to time the most valuable por- 
tions of our annual volume. 

I shall, therefore, confine my remarks in the main to those two 
subjects, one in the mathematical, the other in the purely physical 
division of our work, which are com tively familiar to myself. 








give the rate of i of a quantity in any assigned direction, 
the condensation and elementary rotation produced by given dis- 
placements of the parts of a system, &c. For instance, a very 
elementary application of vy to the theory of attraction enables us 
to put one of its fundamental ae in the following extremely 
suggestive form :—If the displacement or velocity of each particle 
of a medium represent in magnitude and direction the electric 
force at that particle, the corresponding statical distribution of 
electricity is proportional everywhere to the condensation thus 
—s Again, Green’s celebrated theorem is at once seen to 

merely the well-known equation of continuity expressed for a 
heterogeneous fluid, whose ‘density at every point is proportional 
to one electric potential, and its displacement or velocity propor- 
tional to and in the direction of the electric force due to another 
potential. But this is not the time to pursue such an inquiry, for 
it would lead me at once to discussions as to the possible nature of 
electric phenomena and of gravitation. I believe myself to be fully 
justified in saying that, were the theory of this operator thoroughly 
developed and generally known, the whole mathematical treat- 
ment of such physical questions as those just mentioned would 
undergo an immediate and enormous simplification ; and this, in 
its turn, would be at once followed by a proportionately large ex- 
tension of our knowledge*. 

And this is but one of the claims of quaternions to the attention 
of physicists. When we come to the important questions of stress 
po strain in an elastic solid we find again that all the elaborate 
and puzzling machinery of co-ordinates commonly employed can be 
at once comprehended and kept out of sight in a mere single 
symbol—a linear and vector function, which is self-conjugate 
the strain be pure. This is simply, it appears to me, a proof either 
that the elaborate machinery ought never to have been introduced, 
or that its use was an indication of a paratively savage state 
of mathematical civilisation. In the motion of a rigid solid about 
a fixed point, a quaternion, represented by a single symbol which 
is a function of the time, gives us the operator which could bring 
the body bya single rotation from its initial position to its position 
at any assigned instant. In short, whenever with our usual means, 
a result can be obtained in, or after much labour reduced to, a 
simple form, quaternions will give it at once in that form; so 
that nothing is ever lost in point of simplicity. On the other 
hand, in numberless cases the quaternion result is immeasurably 
simpler and more intelligible than any which can be obtained or 
even expressed by the usual methods, And it is not to be supposed 
that the modern higher algebra, which has done so much to sim- 
plify and extend the ordinary Cartesian methods, would be ignored 

y the general employment of quaternions ; on the contrary, 
determinants, invariants, &c., present themselves in almost every 
quaternion solution, and in forms which have received the full 
benefit of that simplification which quaternions generally produce. 

Comparing a quaternion investigation, no matter in what de- 
panes with the equivalent Cartesian one, even when the latter 

as availed itself to the utmost of the improvements suggested by 
higher algebra, one can hardly help ing the remark that they 
contrast even more strongly than the decimal notation with the 
binary scale, or with the ‘ald | Greek arithmetic or than the well- 
ordered subdivisions of the metrical system with the preposterous 
no-systems of Great Britain, a mere fragment of which (in the 
form of tables of weights and measures) forms perhaps the most 
effective, if not the most ingenious, of the many instruments of 
torture employed in our elementary teaching. 

It is true that, in the eyes of the pure mathematician, quater- 
nions have one grand and fatal defect. They cannot be applied 
to space of n dimensions, they are contented to deal with those 

r three dimensions in which mere mortals are doomed to dwell, 

ut which cannot bound the limitless aspirations of a Cayley or a 
Sylvester. From the Tey 4 point of view this, inst of a 
defect, is to be regarded as the greatest possible r lation 
It shows, in fact, quaternions to be a special instrument so con- 
constructed for application to the actual as to have thrown over- 
board everything which is not absolutely necessary, without the 
slightest consideration whether or no it was thereby being rendered 
useless for applications to the inconceivable. 

The late Sir John Herschel was one of the first to perceive the 
value of quaternions; and there may be present some who re- 
member him, at a British A iati ting not long after 
theirinvention, characterising them as a ‘‘ Cornucopia from which, 
turn it how you will, something valuable is sure to fall” Is it 
not strange, to use no harsher word, that such a harvest has 
hitherto been left almost entirely to Hamilton himself? If but 
half a dozen tolerably good mathematicians, such as exist in 
scores in this country, were seriously to work at it, instead of 














I wish, if possible, to induce, ere it be too late, native math 
ticians to pay much more attention than they have yet paid to 
Hamilton’s magnificent calculus of quaternions, and to call the 
particular notice of physicists to our president’s grand principle of 
dissipation of energy. I think that theseare, at this moment, the 
most important, because the most promising parts of our field. 

If nothing more could be said for quaternions than that they 
enable us to exhibit in a singularly pact and elegant form, 
whose meaning is obvious at a glance on account of the utter in- 
artificiality of the method, results which in the ordinary Cartesian 
co-ordinates are of the utmost complexity, a very powerful argu- 
ment for their use would be furnished. But it would be unjust 
to quaternions to be content with such a statement ; for we are 
fully entitled to say that in all cases, even in those to which the 
Cartesian methods seem specially pes oy they give as simple an 
expression as any other method ; while in the great majority of 
cases they give a vastly simpler one. In the common methods a 
judicious choice of co-ordinates is often of immense importance in 
simplifying an investigation ; in quaternions there is usually no 
choice, for (except when they degrade to mere scalars) they are in 
general utterly independent of any i irections in space, 
and select of themselves the most natural reference lines for each 
particular problem. This is easily illustrated by the most elemen- 
tary instances, such as the following :—The general equation of 
cones involves merely the direction of the vector of a point, while 
that of surfaces of revolution is a relation between the lengths of 
that vector and of its resolved part parallel to the axis, and 
quaternions enable us by a mere mark to separate the ideas of 
length and directi ithout introducing the cumbrous and clumsy 
square roots of sums of squares which are otherwise necessary. 

But as it seems to me that mathematical methods should be 
specially valued in this section as regards their fitness for physical 
applications, what can possibly from that point of view be more 
important than Hamilton’sv? Physical analogies have often been 
invoked to make intelligible various mathematical processes. 
Witness the case of statical electricity, wherein Thomson has, 
by the analogy of heat conduction, explained the meaning of 
various important theorems due to Green, Gauss, and others ; and 
wherein tk-Maxwell has employed the p’ ies of an 
imaginary incompressible liquid (devoid of inertia) to illustra 
not merely these theorems, but even Thomson’s electrical 
images. In fact, he has gone much further, having applied his 

to the puzzling combinations presented by sleek namie. 
There can be little doubt that these comparisons owe their birth 
to the small — per se, of what has been called 

2 

Laplace’s operator, data yet $ which appears alfke in all 
theories of attraction at a distance, in the steady flow of heat in a 
conductor, and in the steady motion of incompressible fluids. But 
when we are taught to understand the tor itself we are able 
to with these which, however valuable and 
beautiful, have certainly to be with extreme caution, as tend- 
ing very often to confuse and mislead. Now Laplace's operator is 
merely the sere of the square of Hamilton’s vy, which is per- 
fectly intelligible in itself alin its combinations, and can be 
defined as giving the vector-rate of most rapid increase of any 
scalar function to which it is ied—giving, for instance, the 








vector-force from a potential, the flux from a distribution of 





temperature, &c, Very simple functions of the same operator 





pending (or rather wasting) their time, as so many who 
have the requisite leisure now do, in going over again 
what has been already done, or in working out mere details 
where a grand theory has been sketched, a very great im- 
mediate advance would be certain. From the majority of the 
papers in our few mathematical journals one would almost be led 
to fancy that British mathematicians have too much pride to use 
a simple method while an ily plex one can be had, 
No more telling example of this could be wished for than the 
insane delusion under which they permit Euclid to be employed 
in our el tary teaching. They seem voluntarily to weight 
alike themselves and their pupils for the race; and a cynic might, 
— without much injustice, say they do so that they may 

ve mere self-imposed and avoidable difficulties to face instead 
of the new, real, and dreaded ones (belonging to regions hitherto 
unpenetrated) with which quaternions would too soon enable 
them to come into contact. But this game will certainly end in 
disaster. As surely as mathematics came to a relative stand still 
in this country for nearly a century after Newton, so surely will 
it do so again if we leave our eager and watchful rivals abroad to 
take the initiative in developing the grand method of Hamilt 
And it is not alone French and Germans whom we have now to 
dread, Russia, America, regenerated Italy and other nations are 
all fairly entered for the contest. 

The flights of the imagination which occur to the pure mathe- 
matician are in general so much better described in his formulx 
than in words, that it is not remarkable to find the subject treated 
by outsiders as something essentially cold and uninteresting— 
while even the most abstruse branches of physics, as yet totally 
incapable of being popularised, attract the attention of the 
uninitiated. The reason may perhaps be sought in the fact that, 
while perhaps the only successful attempt to invest the mathe- 
matical reason with a halo of glory—that made in this section by 
Prof. Sylvester—is known to a comparative few, several of the 
highest problems of physics are connected with those simple ob- 




















* The following extracts from letters of Sir W. R. Hamilton have a 

rfectly general application, so that I do not hesitate to publish them :— 
‘De Morgan was the very first aoe to notice the quaternions in 
print—namely, in «paper on ‘ Triple Algebra,’ in the Camb. Phil. Trans. 
of 1844. It was, I kk, about that time, or not very long afterwards, 
that he wrote to me, nearly as follows :—‘ I suspect, Hamilton, that you 
have caught the right sow by the ear!’ Between us, dear Mr. Tait, I 
think that' we shall begin the shearing of it!” “‘ You —_— without 
offence to’ me, consider that I abused the license of hope which may be 
indulged to an i tor if I were to confess that I expect the quaternions 








to supply hereafter not merely mathemati , but also physical 
suggestions. And, in particular, you are quite welcome to smile, if I 


say that it does not seem extravagant to me to suppose that a full pos- 
session of those a priori iples of mine about the multiplication of 

the Law of the Four Scales and the conception of the 
Extra-spatial Uni have as yet been nut much more inted 
to the public—might have led (I do not at all mean that in my hands 
oo would have done so) to an anticipation of the great discovery 
of Oersted. 1t appears to me that one, and not the least, of the services 
which quaternions may be expected to do to mathematical analysis 
generally, is that their introduction will compel those who adopt them, 


or even who admit that they may be reasonably adopted by other persons, 
to gonsider, or to admit that ers may ‘ully inquire what bape 





ids can be established for to 
to older b hes of th ti Could an be simpler or more 
satisfactory? Don’t you feel, as well as think, that we are on 4 % 
track, and shall be tt enked hereafter. Never mind when.” 
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servations which are possible tothe many. The smell of lightning 
has been observed for thousands of years, it required the sagacity 
of Schénbein to trace it to the formation of ozone. Not to 
speak of the (probably fabulous) apple of Newton—what 
enormous consequences did he obtain by passing light 
through a mere wedge of glass, and by simply laying a lens 
on a flat plate! The patching of a trumpery model led Watt to 
his magnificent inventions, As children at the sea-shore playing 
with a “roaring buckie,” or in later life lazily puffing out rings of 
tobacco-smoke, we are illustrating two of the splendid researches 
of Helmholtz, And our president, by the bold, because simple, 
use of reaction instead of action, has eclipsed even his former 
services to the submarine telegraph, and given it powers which but 
a few years ago would have been deemed unattainable. 

In experimental physics our case is not hopeless, perhaps not as 
yet even alarming. Still something of the same kind may be said 
in this as in pure mathematics. If Thomson’s theory of dissipa- 
tion, for instance, be not speedily developed in this country, we 
shall soon learn its consequences from abroad. The grand test of 
our science, the proof of its being a reality and not a mere invent- 
ing of new terms and squabbling as to what they shall mean, is 
that it is ever advancing. There is no standing still: there is no 
running round and round as in a beaten donkey-track, coming back 
at the end of a century or so into the old positions, and fighting 
the self-same battles under slightly different banners, which is 
merely another form of stagnation (kinetic stability in fact.) “A 
little folditig of the hands to sleep,” in chuckling satisfaction at 
what has m achieved of late years by our great experimen- 
ters—and we shall be left hopelessly behind. The fate of 
Newton’s successors ought ever to be a warning tous. Trusting 
to what he had done, they allowed mathematical science 
almost to die out in this country, at least as compared 
with its immense progress in Germany and France, It re- 
quired the united exertions of the late Sir J. Herschel and many 
others to render possible in these islands a Boole and a Hamilton, 
If the successors of Davy and Faraday pause to ponder even on 
their achievements, we shall soon be again in the same state of 
ignominious inferiority. Who will then step in to save us? 

Even as it is, though we have among us many names quite as 
justly great as any that our rivals can produce, we have also (even 


“in our educated classes) such an immense amount of ignorance and 


consequent credulity, that it seems matter for surprise that true 
science is able to exist. Spiritualists, circle-squarers, perpetual- 
notionists, believers that the earth is flat and that the moon has 
no rotation, swarm about us. They certainly multiply much 
faster than do genuine men of science. This is characteristic of 
all inferior races, but it is consolatory to remember that in spite 
of it these soon become extinct. Your quack has his little day, 
and disappears except to the antiquary. But in science nothing 
of value can ever be lost; it is certain to become a stepping-stone 
on the way to further truth. Still, when our stepping-stones are 
laid, we should not wait till others employ them. ‘‘ Gentlemen 
ofthe guard, be kind enough to fire first,” is a courtesy entirely 
out of date; with the weapons of the present day it would be 
simply suicide. 

There is another point which should not be omitted in an 
address like this, For obvious reasons I must speak of the general 
question only, not venturing on examples, though I could give 
many telling ones, Even among our greatest men of science in 
this country there is comparatively little knowledge of what has 
been already achieved, except of course in the one or more special 
departments cultivated by each individual. There can be little 
doubt that one cause at least of this is to be sought in the ex- 
tremely meagre interest which our statesmen, asa rule, take in 
scientific progress, While, abroad, we find half a dozen professors 
teaching parts of the same subject in one university—each having 
therefore reasonable leisure—with us one man has to do the whole, 
and to endeavour as he best can to make something out of his 
very few spare moments. Along with this, and in great part 
due to it, there is often found a proneness to believe 
that what seems evident to the thinker cannot but have 
been long known to others. Thus the credit of many valu- 
able discoveries is lost to Britain use her philosophers, 
having no time to spare, do not know that they are discoveries, 
The scientific men of other nations are, as a rule, better informed 
(certainly far better encouraged, and less overworked), and, per- 
haps, likewise are not so much given to self depreciation. Until 
something resembling the ‘‘ Fortschritte der Physik,” but in an 
improved form, and Se ges at smaller intervals and with much 
less delay, is established in this country, there is little hope of im- 
provement in this respect. Why should science be imperfectly 
summarised in little haphazard scraps here and there, when mere 
popes has its elaborate series of money articles and exact 

roker’s share-lists? Such a work would be very easy of accom- 
plishment ; we have only to begin boldly—we do not need to go 
back, for in every year good work is being done at almost every 
part of the boundary between, as it were, the cultivated land and 
the still unpenetrated forest—enough at all events to show, with 
all necessary accuracy, whereabouts that boundary lies. 

There is no need of entering here on the question of conservation 
of energy. It is thoroughly accepted by scientific men, and has 
revolutionised the greater part of physics. The facts as to its 
history also are generally agreed upon, but differences of a for- 
midable kind exist as to the deductions to be drawn from them. 
These are matters, however, which will be more easily disposed of 
thirty years hencethan now. The transformation of energy is also 
generally acccepted, and, in fact, under various unsatisfactory 
names was almost popularly known before the conservation of 
energy was known in its entirety to more than a very few. But 
the dissipation of energy is by no means well known—and man 
of the results of its legitimate application have been received wii 
doubt, sometimes even with attempted ridicule. Yet it appears 
to be at the present moment by far the most promising and 
fertile portion of natural philosophy ; having obvious applications 
of which as yet only a small percentage appear to have been made. 
Some, indeed, were made before the enunciation of the principle, 
and have since been recognised as instances of it. Of such we 
have good examples in Fourier’s great work on heat conduction, in 
the optical theorem that an image can never be brighter than the 
object, in Gauss’ mode of investigating electrical distribution, and 
in some of Thomson’s theorems as to the energy of an electro-mag- 
netic field, But its discoverer has, so far as I know, as yet con- 
fined himself in its explicit application to questions of heat con- 
duction and restoration of energy, geological time, the earth’s 
rotation, and such like. Unfortunately his long expected Rede 

Lecture has not yet been published, and its contents (save to 
those who were fortunate enough to hear it) are still almost en- 
tirely unknown, 

But there can be little question that the principle contains im- 
plicitly the whole theory of thermo-electricity, of chemical com- 
bination, of allotropy, of fluorescence, &c,, and perhaps even of 
matters of a higher order than common physics and chemistry. In 
astronomy it leads us to the my question of the age, or perha) 
more correctly the phase of life, of a star or nebula, shows us the 
material of potential suns, other suns in the process of formation, 
in vigorous youth, and in everystage of slowly protracted decay, It 
leads us to look on each planet and satellite as having been at one 
timea tiny sun, a member of some binary a group, andeven 
now (when almost deprived, at least of its surface, of its origi 
energy) — endless variety of subjects for the applica- 
tion of its me' . It leads us forward in thought to tho far- 
distant time when the materials of the present stellar system 
shall have lost all but their mutual potential energy, but shall in 
‘virtue of it form the materials of future larger suns with their 
attendant mm sa Finally, as it alone is able to lead us by sure 
«steps of deductive ww g to the necessary future of the uni- 
verse—necessary, that is, if physical laws for ever remain un- 
changed—so it enables us distinctly to say that the present order 
of things has not been evolved through infinite past time by the 
agency ef laws now at work, but must have had a distinctive 


beginning, a state beyond which we are totally unable to pene- 
trate, a state, in fact, which must have been produced by other 
than the now acting causes, 

Thus also, it is possible that in physiology it may, ere long, 
lead to results of a different and much higher order of novelty and 
interest than those yet obtained, itmmensely valuable though they 
certainly are. 

It was a grand step in science which showed that, just as the 
consumption of fuel is neces to the working of a steam engine, 
or to the steady light of a candle, so the living engine requires 
food to supply its expenditure in the forms of muscular work and 
animal heat. Still grander was Rumford’s early anticipation that 
the animal is a more economic engine than any lifeless one we can 
construct. Even in the explanation of this there is involved a 
question of very great interest, still unsolved, though Joule and 
many other philosophers of the highest order have worked at it. 
Joule has given a suggestion of great value, viz., that the animal 
resembles an electro-magnetic rather than a heat engine ; but this 
throws us back again upon our difficulties as to the nature of elec- 
tricity. Still, even supposing this question fully answered, there 
remains another —perhaps the highest which the human intellect is 
capable of directly attacking, for it is simply preposterous to sup- 
pose that we shall ever be able to understand scientifically the 
source of consciousness and volition, not to s of loftier things 
—there remains the question of life. Now it may be startling to 
some of you, especially if you have not particularly considered the 
matter, to hear it surmised that possibly we may, by the help of 
physical principles, especially that of the dissipation of energy, 
some time attain to a notion of what constitutes life—mere vitality 
I repeat, nothing higher. If you think for a moment of the vitality 
of a plant or a zoophyte, the remark perhaps will not appear so 
strange after all. But do not fancy that the dissipation of energy 
to which I refer is at all that of a watch or such-like piece of mere 
human mechanism, dissipating the lgw and common form of 
energy of a singlecoiled spring. It must be sach that every little 
part of the living organism has its store of energy con- 
stantly being dissipated, and as constaai{¥ replenished from external 
sources drawn upon by the whole arrazzement in their harmonious 
working together. As an illustratiom’of my meaning, though an 
extremely inadequate one, suppose Vaucanson’s duck to have been 
made up of excessively small parts, each microscopically con- 
structed as perfectly as was the comparatively coarse whole, we 
should have had something barely distinguishable save by want 
of instincts from the living model. But let no one imagine that, 
should we ever penetrate this mystery, we shall thereby be enabled 
to produce, except from life, even the lowest form of life. Our 
president's splendid suggestion of vortex-atoms, if it be correct, 
will enable us thoroughly to understand matter, and mathemati- 
cally to investigate allits properties. Yet its very basis implies the 
absolute necessity of an intervention of creative power to form or 
to destroy one atom even of dead matter. The question really 
stands thus:—Is life physical or no? For if it be in any 
sense, however slight or restricted, physical, it is to that extent 
a subject for the natural philosopher, and for him alone. It would 
be entirely out of place for me to'discuss such a question as this 
now and here; I have introduced it merely that I may say a word 
or two about what has been so often and so persistently croaked 
against the British Association, viz., that it tends to develope 
what are called scientific heresies. No doubt such charges are 
brought more usually against other secti than against this ; 
but Section A has not been held blameless, It seems to me 
that the proper answer to all such charges will be very simply 
and easily given, if we merely show that in our reasonings 
from observation and experiment we invariably confine our 
physical conclusions strictly to matter and energy (things which 
we can weigh and measure) in their multiform combinations, Ex- 








| cepting that which is obviously purely mathematical, whatever is 


certainly neither matter nor energy, nor dependent upon these, isnot 
a subject to be discussed here, even by implication, All our reason- 
ings in physics must, so far as we know, be based upon the 
assumption founded on experience, that in the universe, what- 
ever be the epoch or the locality, under exactly similar circum- 
stances exactly similar results will be obtained. If this be not 
granted there is an end of physical science, or, rather there never 
could have been such a science*. To use the word “heresy” 
with reference to purely physical reasonings about geological 
time, or matters of that kind, is now-a-days a piece of folly which 
even Galileo’s judges, were they alive, would shrink from, as cal- 
culated to damage none but themselves and the cause which of 
old they, according to their lights, very naturally maintained. 

There must always be wide limits of uncertainty (unless we 
choose to look upon physics as a necessarily finite science) con- 
cerning the exact boundary between the attainable and the unat- 
tainable. One herd of ignorant people, with the sole prestige of 
rapidly increasing numbers, and with the adhesion of a few 
fanatical deserters from the ranks of science, refuse to admit that 
all the phenomena even of ordinary dead matter are strictly and 
exclusively in the domain of physical science. On the other hand, 
there is a numerous group, not in the slightest degree entitled to 
rank as physicists—though in general they assume the proud title 
of philosophers—who assert that not merely life, but even volition 
and consciousness are mere — manifestations. These oppo- 
site errors, into neither of which is it possible for a genui 
scientific man to fall, so long, at least, as he retains his reason, 
are easily seen to be very closely allied. They are both to be 
attributed to that esti which is characteristic alike of igno- 
rance and of incapacity. Unfortunately there is no cure—the case 
is hopeless; for great ignorance almost necessarily presumes inca- 
pacity, whether it show itself in the comparatively harmless folly 
of the spiritualist, or in the pernicious nonsense of the materialist. 

Alike condemned and contemned, we leave them to their proper 
fate—oblivion; but still we have to face the question—where to 
draw the line between that which is physical and that which is 
utterly beyond physics, And again our answer is—experience 
alone can tell us; for experience is our only possible guide. If we 
attend earnestly and honestly to its teachings we shall never go 
far astray. Man has been left to the resources of his intellect for 
the discovery not merely of physical laws, but of how far he is 
capable of comprehending them, And our answer to those who 
denounce our legitimate studies as heretical is simply this: A 
revelation of anything which we can discover for ourselves by 
studying the ordinary course of nature would be an absurdity. 

A profound lesson may be learned from one of the earliest little 
papers of our president, published while he was an undergraduate 
at Cambridge, where he shows that Fourier’s ificent treatment 
of the conduction of heat leads to formule for its distribution 
which are intelligible (and of course capable of being fully verified 
by experiment) for all time future, but which, except in particular 
cases, when extended to time past, remain intelligible for a finite 

riod only, and then indicate a state of things which could not 
an resulted under known laws from any conceivable previous 
distribution. So far as heat is concerned, modern investigations 
have shown that a previous distribution of the matter involved 
may, by its potential energy, be capable of producing such a state 
of thi at the moment of its aggregation; but the example is 
now adduced not for its bearing on heat alone, but as a simple 
illustration of the fact that all portions of our science, and espe- 
cially that beautiful one the dissipation of energy, point unani- 
mously to a beginning, to a state of things incapable of 


* It might be possible, and, if so, perhaps interesting, to sp 
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which are subject to them, but (so as experience, which is our only 
guide, has taught us since the of modern science) there seems 
no trace of such. Even if there were, as these changes must be of 


necessity extremely slow (because not yet even suspected), we may 
reasonably expect from the analogy of the of such a question as 
—— especially in the discovery of Neptune, that our work, far 
rom becoming impossible, will merely become considerably more - 





vult as well as more laborious, but, on that aeeount, all the more credit- 
able when successfully carried out. 


being derived by present laws from any conceivable previous 
arrangement. 

I conclude by quoting some noble words used by Stokes in his 
address at Exeter, words which should be stereotyped for every 
meeting of this Association:—‘‘When from the phenomena of 
life we pass on to those of mind, we enter a region still more 
poly mysterious... .. . Science can be expected to do 

ut little to aid us here, since the instrument of research is itself 
the object of investigation. It can but enlighten us as to the 
depth of our ignorance, and lead us to look to a higher aid for 
that which most nearly concerns our well being.” 


TueE following address was delivered by Dr. Andrews, President 
of the Chemical Section, on Thursday, the 3rd inst.:— 

Amidst the vicissitudes to which scientific theories are liable, it 
was scarcely to be expected thatthe discarded theory of phlogiston 
should be resuscitated in our day, and connected with one of the 
most important generalisations of modern science. The phlogistic 
theory, elaborated nearly 200 years ago by Beccher and Stahe, was 
not, it now capone. wholly founded on error ; on the contrary, it 
was an imperfect anticipation of the great principle of energy, 
which plays so ——— a part in physical and chemical changes. 
The disciple of phlogiston, ignorant of the whole history of chemi- 
cal combination, conne it is true, his phlogiston with one 
only of the combining bodies, instead of recognising that it is 
eliminated by the union of all, ‘There can be no doubt,” says 
Dr. Crum Brown, who first suggested this view, ‘‘ that potential 
energy is what the chemists of the seventeenth centurymeant when 
they spoke of phlogiston.” ‘‘ Phlogiston and latent heat,” play- 
fully remarks Volhard, ‘‘ which formerly opposed each other in so 
hot a bat, have entered into a peaceful compact, and to banish 
all recollection of their former strife have assumed in common the 
new name of energy.” But, as Dr. Odling well remarks, ‘In 
interpreting the phlogistic writings by the light of modern doc- 
trine we are not to attribute to their authors the precise notion 
of energy which now prevails. It is only contended that the 
phlogistions had in their time possession of a real truth in nature, 
which altogether lost sight of in the intermediate period, has since 
crystallysed out in a definite form.” 

But whatever may be the true value of the Stahlian views, 
there can be no doubt that the discoveries which have shed so 
bright a lustre round the name of Black mark an epoch in the 
history of science, and gave a mighty impulse to human progress, 
A recent attempt to ignore the labours of Black and his great con- 
temporaries, and to attribute the foundation of modern chemistry 
to Lavoisier alone, has y been amply refuted in an able in- 
augural address delivered a short time ago from the chair for- 
merly occupied by Black. The statements of Dr. Crum Brown 
may indeed be confirmed on the authority of Lavoisier himself. 
Through the kindness of Dr. Black’s representatives,I have been 
a mpenen to examine his correspondence, which has been care- 

‘ully preserved, and I have been so fortunate as to find in it three 
original letters from Lavoisier to Dr. Black. They were written 
in 1789 and 1790, and they appear to comprise the whole of the 
correspondence on the part of Lavoisier which passed between 
those distinguished men, Some extracts from these letters were 
published soon after Dr. Black’s death by his friends Dr. Adam 
Ferguson and Dr. Robinson, but the letters themselves, so far as 
I know, have never appeared in an entire form. I will crave per- 
mission to have them printed as an appendix to this address, 
Lavoisier, it will be seen, addresses Black as one whom he was 
accustomed to regard as his master, and whose discoveries had 
produced important revolutions in science. It may, indeed, be 
said with truth that Lavoisier completed the foundation on which 
the grand structure of modern chemistry has since arisen, but 
Black, Priestly, Scheele, and Cavendish were before Lavoisier, 
and their claims to a share in the great work are not inferior to 
those of the illustrious French ehemist. 

Among the questions of general chemistry, few are more 
interesting, or have of late attracted more attention, than the 
relations which subsist between the chemical composition and 
refractive power of bodies for light. Newton, it will be remem- 
bered, pointed out the distinction between the refractive power 
of a body and 4 refractive index, and gave for the former the 
expression a * where w is the refractive index and d the 
density of the refracting medium. Sir J. Herschel, anticipating 
later observations, remarked in 1830 that Newton’s function only 
expresses the intrinsic refractive aay! on the supposition of 
matter being infinitely divisible; but that if material bodies 
consist of a finite number of atoms differing in weight for different 
substances, the intrinsic refractive power of the atoms of any 
given medium will be the product of the above function by the 
atomic weight. The same remark has since been made by 
Bertholet. Later observations have led to an important modifica- 
tion in the form of Newton’s function. Beer showed that the 
ae of Biot and Arago, as well as those of Dulong on the 
refractive power of gases, agree quite as well with a simpler 
expression as with that given by Newton; and Gladstone and 


Dale proposed in 1863 the formula eos expressing more 


accurately than any other the results of their experiments on the 
refractive power of liquids. The researches of Landolt and 
iillmer have fully confirmed the general accuracy of the new 
formula. An important observation made about twenty years 
ago by Delffs has been the starting point for all subsequent inves- 
tigations on this subject. Delffs remarked that the refractive 
indices of the compound ethers increase with the atomic weight, 
and that isomeric ethers have the same refractive indices. The 
later researches of Gladstone and of Landolt have, on the whole, 
confirmed these observations, and have shown that the specific 
refractive power depends chiefly on the atomic composition of the 
body, and is little influenced by the mode of grouping of the atom. 
These inquiries have gone further, and have led to the discovery 
of the refraction equivalents of the elements. By comparing the 
refractive power of compound bodies, differing from one another 
by one or more atoms of the same element, Landolt succeeded in 
obtaining numbers which express the refraction equivalents of 
carbon, hydrogen, and oxygen, and corresponding numbers have 
been obtained for other elements by Gladstone and Haagen. The 
whole subject has been recently discussed and enriched with many 
new observations in an able memoir by Gladstone. As might be 
expected in so novel and recondite a subject, some anomalies occur 
which are difficult to explain, Thus hy m appears in different 
classes of compounds with at least two refraction equivalents, one 
three times as great as the other, and the refraction equivalents of 
the aromatic compounds and their derivatives, as given by obser- 
vation, are, in general, higher than the calculated numbers. 

A happy modification of the ice calorimeter has been made by 
Bunsen. The principle of the method—to use as a measure of 
heat the change of volume which ice undergoes in melting—had 
already occurred to Herschel, and, as it now appears, still earlier 
to Hermann; but their observations had been entirely overlooked 
by physicists, and had led to no practical result. Bunsen has, 
pA 9 clearly pointed out that the success of the method depends 
upon an important condition which is entirely his own. The ice 
to be melted must be prepared with water free from air, and must 
surround the source of heat in the form of a solid cylinder 
frozen artificially in situ. Those who have worked spe 
of heat know how difficult it is to measure absolute quantities 
with certainty, even where relative results of great accuracy may 
be obtained. The ice calorimeter of Bunsen will, therefore, be 
welcomed as an yee addition to our means of research, 
a is method to determine the specific heats of 
ruthenium, ium, and indium, and finds that the atomic weight 
of indium must be increased by one half in order to bring it into 
conformity with the law of and Petit. He has made 
a new determination of the density of ice, which he finds to be 
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In a report on “the Heat of Combination,” which was made to 
this Association in 1849, the existence of a group of isothermal bases 
was pointed out. “As some of the bases—potash, i ‘ay 
strontia—” it was remarked, ‘‘ Form what we may perhaps desig- 
nate an isothermal group, such bases will develope the same, or 
nearly the same, heat in combining with an acid, and no heat will 
be disengaged during their mutual displacements.” The latest 
experiments of Thomsen have given a remarkable extension to this 
group of isothermal bases. He finds that the hydrates of lithium, 
thallium, calcium, and magnesium produce, when all corrections 
are made, the same amount of heat on being neutralised by sul- 
phuric acid, as the four bases before mentioned. The hydrate of 
tetramethyl i bel to the same class of bases. 
oy mayo on the other hand, agrees with ammonia, which, as 
has long been known, gives out less heat in combining with the 
acids than potash or soda. An elaborate investigation of the 
amount of heat evolved in the combustion of coal of different 
kin been made by Scheurer—Kestner, and Meusnier, accom- 
a by analysis of the coal, Coal rich in carbon and hydrogen 

isengages more heat in burning than coal in which those pee oa 
are partially replaced by oxygen. After deducting the cinders, the 
heat produced by the combustion of 1 gramme of coal varied from 
8215 to 9622 units. 

Tyndall has given an extended account of his experiments on 
the action of a beam of strong light on certain vapours. He finds 
that there is a marked difference in the absorbing power of 
different vapours for the actinic rays. Thus the nitrate of amyl in 
the state of vapour absorbs — the rays of light competent to 
decompose it, while iodide of allyl in the same state allows them 
freely to pass. Morren has continued these experiments in the 
South of France, and, among other results, he finds that sulphurous 
acid is decomposed by the solar beam. 

Roscoe has prosecuted the photo-chemical investigations which 
Bunsen and he began some years ago. For altitudes above 10 deg. 
the relation between the sun’s altitude and the chemical intensity 
of light is represented by a straight line. Till the sun has 
reached an altitude of about 20 deg., the chemical action produced 
by diffused daylight exceeds that of the direct sunlight ; the two 
actions are then balanced, and at higher elevations the direct 
sunlight is superior to the diffused light. The supposed inferiority 
of the chemical action of light under a tropical sun to its action 
in higher latitudes proves to bea mistake. According to Roscoe 
and Thorpe, the chemical intensity of light at Para, under the 
equator, in the month of April, is more than three times greater 
than at Kew in the month of August, 

Hunter has given a great extension to the earlier experiments 
of Saussure on the absorbtive power of charcoal for gases. Cocoa- 
nut charcoal, according to Hunter’s experiments, exceeds all other 
varieties of wood charcoal in absorbtive power, taking up at ordi- 
nary pressures 170 volumes of ammonia and 69 of carbonic acid. 
Methylic alcohol is more largely absorbed than any other vapour 
at temperatures from 90 deg. to 127 deg.; but at 159 deg. the 
absorption of ordinary alcohol exceeds it. Cocoa-nut charcoal ab- 
sorbs forty-four times its volume of the vapour of water at 
127 deg. The absorbtive power is increased by pressure. 

Last year two new processes for improving the manufacture of 
chlorine attracted the attention of the section ; one of them has 
already proved to be a success, and I am glad to be able to state 





that Mr. Deacon has overcome certain difficulties in his method, | 


and has obtained a complete absorption of the chlorine. May we 
hope to see oxygen oO by a cheap and continuous process 
from atmospheric air? With baryta the problem can he solved 
very perfectly, if not economically. Another process is that of 
Tessier de Mothay, in which the manganate of potassium is decom- 
— by a cwrent of superheated steam, and afterwards revived 
y being heated in a current of air. A company has lately been 





formed in New York to apply this process to the production of a | 


brilliant house light. A compound Argand burner is used 


having a double row of apertures. The inner row is supplied | 


with oxygen, the outer with coal gas or other combustible. The 
applications of pure oxygen, if it could be procured cheaply, 
would be very numerous, and few discoveries would more pon 
reward the inventor. Among other uses, it might be applied to 
the production of ozone free from nitric acid by the action 
of the electrical discharge, and to the introduction of that singular 
body in an efficient form into the arts as a bleaching and oxidising 
agent. Tessie de Mothay has also proposed to prepare hydrogen 
gas on the large scale by heating hydrate of lime with anthacrite. 

We learn from the history of metallurgy that the valuable alloy 
which copper forms with zinc was known and applied long before 
zinc itself was discovered. Nearly the same remark may be made 
at present with regard to manganese and its alloys. The metal is 
difficult to obtain, and has not in the pure state been applied to 
any useful purpose ; but its — with copper and other metals 
have been pre » and some of them are likely to be of great 
value. The alloy with zinc and copper is used as a substitute for 
German silver, and possesses some advantages over it. Not less 
important is the alloy of iron and manganese, prepared according 
to the process of Henderson, by reducing in a Siemens furnace a 
mixture of carbonate of manganese and oxide ofiron. It contains 
from 20 to 30 per cent. of manganese, and will, doubtless, replace 
to a large extent the spiegeleisen now used in the manufacture of 
Bessemer steel. : 

The classical researches of Roscoe have made us acquainted, for 
the first time, with metallic vanadium. Berzelius obtained 
brilliant scales, which he supposed to be the metal, by heating 
oxychloride in ammonia, but they have proved to be a nitride. 
Roscoe prepared the metal by reducing its chloride in a current of 
hydrogen, as a light grey powder, with a metaJlic lustre under the 
microscope. It a remarkable affinity both for nitrogen and 
silicon. Like phosphorus it is a pentad, and the vanadates corre- 
spond in composition to the phosphates, but differ in the order of 
stability at ordinary tem tures, the soluble tribasic salts being 
less stable than the tetrabasic compounds. 

Sainte-Claire Deville, in continuation of his researches on dis- 
sociation, has examined the conditions under which vapour of 
water is decomposed y metallic iron, The iron, maintained ata 
constant ae ut varying in different experiments from 150 
deg. Cent. to 1600 deg. Cent., was exposed to theaction of the vapour 
of water of known tension. It was found that for a given tempe- 
rature the iron continued to oxidise till the tension of the hydrogen 
formed reached an invariable value. In these experiments, as 
Deville remarks, the iron behaves as if it emitted a vapour (hydro- 
gen) obeying the laws of emg An interesting set of experi- 
ments has been made by Lothian Bell on the power possessed by 
spongy metallic iron of splitting up carbonic oxide into carbon and 
carbonic acid, the former being deposited in the iron. A minute 
quantity of oxide of iron is always formed in this reaction. 

The fine researches of Graham on the colloidal state have re- 
ceived an interesting extension by Reynolds’ discovery of a new 
group of colloid bodies. A solution of mercuric chloride is added 
to a mixture of acetone and a dilute solution of potassium hydrate, 
till the precipitate which at first — is redissolved, and the 
clear liquid poured upon a dialiser which floated upon water. The 
composition of the colloid body thus obtained in the anhydrous 
state was found to be ((C H ,), (CO), Hg, 0,. The hydrate is 
regarded by Keynolds as a feeble acid, even more ily decom- 

than alkaline silicates. A solution containing only 5 per 
cent. forms a firm jelly when heated to 50 deg. Cent. Analogous 
compounds were formed with the higher members of the fatty 
on blood, which he finds to be s strictly colloid fall containing a 
on w! a stri co id containing a 
small proportion of diffusable salts, 

In chemistry the labours of chemists have been of late 
largely toa group of hgtecentonn, whic were first dis- 
covered among the ucts of the destructive distillation of coal 

oil. body round which these researches have chiefi: 
turned is bensol, whose will always be associated wit 


the name of Faraday. With this body naphthalin and anthracene 
form a series whose members differ by C, H,, and their boiling 





aw by about 140 deg. The recent researches of Liebermann 


We are indebted to Crum Brown and Fraser for an important 


we proved, as was before suspected, that chrysene is a fourth | work on a subject of great practical as well as theoretical 


member of the same series. I may add that ethyline, which boils 
at about 70 deg., corresponds in position and boiling point 
to a lower member of the same series. Kekulé c-— some 
time ago with great clearness the question as to whether the six 
atoms of hydrogen in benzol are equivalent, or, on the contrary, 
lay dissimilar parts. According to the first hypothesis there can 
= only one modification of the mono- and penta-derivatives of 
benzols, while three modifications of the bi-,tri-,and tetra-derivatives 
are possible. On the second hypothesis two modifications of the 
mono-derivatives are possible, and in generala much larger number 
of isomeric compounds than in the first hypothesis, Such is the 
problem which has of late occupied the attention of some of the 
ablest chemists of Germany, and has led to a large number of new 
and important investigations. The aromatic hydrocarbons, toluol, 
xylol, &c., which differ from one another by C H,, have been 
shown by Fittig to be methyl derivatives of benzol. According to 
the first of the two hypotheses to which I have referred, only one 
benzol and one methyl benzol {toluol) are possible, and accordingly 
no isomeric modifications of these bodies have been discovered. 
But the three following members of the series ought each to be 
capable of existing in three distinct isomeric forms. The re- 
searches of Fittig had already established the existence of two 
isomeric compounds, having the formula C, H,,—methyl toluol 
obtained synthetically from toluol, and isoxylol prepared by the 
removal of an atom of methyl from the mesytelene of Kane. The 
same chemist has since obtained the third modificati orthoxylol 
—by the decomposition of the paraxylylic acid. These three 
isomeric hydrocarbons may be readily distinguished from one 
another by the marked difference in the properties of their tri- 
nitro compounds, and also by their different behaviour with 
oxidising agents. Other facts have been adduced in support of 
the equality or homogeneity of position of the hydrogen atoms in 
benzol. Thus Hiibner and Alsberg have prepared aniline, a mono- 
derivative from different bi-derivatives, and have obtained the same 
body. The latest researches on this subject are those of Richter. 
Baeyer has prepared artificially, picoline, a base isomeric with 
aniline, and discovered by Anderson in his very able researches on 
the pyridine series. Of the two methods described by Baeyer, 
one is founded on an experiment of Simpson, in which a new base 
was obtained by heating tribromallyl with an alcoholic solution of 
i pushing further the action of the heat, Baeyer 
succeeded in expelling the whole of the bromine from Simpson’s 
base in the form of hydrobromic acid, and in obtaining picoline. 
The same chemist has also prepared artificially collidine, another 
base of the pyridine series. To this list of remarkable synthetical 
discoveries, another of the highest interest has lately been added 
by Schiff—the preparation of artificial ii btained it 
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interest—the relation between chemical constitution and physio- 
logical action. It has long been known that the ferrocyanide of 
potassium does not act as a poison on the animal system ; and 
Bunsen has shown that the kakedylic acid, an arsenical compound, 
is also inert, Crum Brown and Fraser find that the methyl com- 
pounds of strychnia, brucia, and thebaia are much less active 
poisons than the alkaloids themselves, and the character of their 
physiological action is also different. The hypnotic action of the 
sulphate of methyl-morphium is less than that of morphia. But 
a reverse result occurs in the case of atropia, whose methyl and 
Se derivatives are much more poisonous than the salts of atropia 
itself, 

Before proceeding to the subject of fermentation I may refer to 
Apjohn’s chemico-optical method of separating cane sugar, 
inverted sugar, and grape sugar from one another when present in 
the same solution, by observing the relative power of the syrup 
before and after inversion, and combining the indications of the 
saccharometer with the results of an ysis of the same syrup 
after inversion. Heisch’s test for sewage in ordinary water is also 
deserving of notice. It consists in adding a few grains of pure 
sugar to the water, and exposing it freely to light for some hours, 
when the liquid will become turbid from the formation of a well- 
marked fungus if sewage to the smallest amount be —- 
Frankland has made the important observation that the develop- 
ment of this fungus depends upon the presence of a phosphate, 
and that if this condition be secured the fungus will appear even 
in the purest water. 

The nature of fermentation, and in particular of the alcoholic 
fermentation, has been lately discussed by Liebig with consum- 
mate ability, and his elaborate memoir will well repay a careful 
perusal, Dr. Williamson has also given a most instructive account 
of the subject, particularly with reference to the researches of 
Pasteur in his recent Cantor lectures. A brief statement of the 
present position of the question will, therefore, not be out of 
place here. 1t is now thirty-four years since Cagniard de La Tour 
and Schwann proved by independent observation that yeast 
globules are organised bodies capable of reproduction by gemma- 
tion, and also inferred as highly probable that the phenomena of 
fermentation are induced by the development or living action of 
these globules. These views, after having fallen into abeyance, 
were revived and extended a few years ago by Pasteur, whose able 
researches are familiar to every chemist. Pasteur, while acknow- 
ledging that he was ignorant of the nature of the chemical 
act or of the intimate cause of the splitting up of sugar 
in the alcoholic fermentation, maintained that all fermenta- 
tions properly so called are correlative with physiological 

h According to Liebeg the development and multi- 








He i 
by the action of ammonia on butyric aldehyde (C, H, O). The 
artificial base has the same composition as coniine prepared from 
hemlock. It is a liquid of an amber yellow colour, having the 
characteristic odour and nearly all the usual reactions of ordinary 
coniine. Its physiological properties, so far as they have been 
examined, agree with those of coniine from hemlock, but the 
artificial base has not yet been obtained in large quantity, nor 
perfectly a 

Valuable papers on alizarine have been published by Perkin 
and Schunk. The latter has described a new acid—the anthra- 
flavic—which is formed in the artificial preparation of alizarine. 
Madder contains another colouring principle, purpurine, which, 
like alizarine, yields anthracine when acted on by reducing agents, 
and has also been prepared artificially. These colouring princi- 
ples may be distinguished from one another, as Stokes, has shown, 
by their absorption bands, and Perkin has lately confirmed by this 
optical test the interesting observation of Schunk, that finished 
madder prints contain nothing but pure alizarine in combination 
with the mordaunt employed. 

Hofmann has achieved another triumph in a department of 
chemistry which he has made peculiarly his own. In 1857 he 
showed that alcohol bases analagous to those derived from am- 
monia could be obtained by replacement from phosphuretted 
hydrogen; but he failed in his attempts to prepare the two lower 
derivatives. These missing links he has now supplied, and has thus 
established a complete parallelism between the derivatives of am- 
monia and of phosphuretted hydrogen. The same able chemist has 
lately described the aromatic cynates, of which one only—the 

henylic cynate (C O, C, H,, N)—was previously known, having 
es discovered about twenty years ago by Hofmann himself. 
He now prepares this compound by the action of phosphoric 
anhydride on phenylurethane, and bya similar method he has 
obtained the tolylic, xylylic, and naphthylic cyanates. 

Stenhouse had observed many years ago that when aniline is 
added to furfurol the mixture omes rose-red, and communi- 
cates a fugitive red stain to the skin, and also to linen and silk. 
He has lately resumed the investigation of this subject, and has 
obtained two new bases, furfuraniline and furfurtolnidine, which, 
like rosaniline, form beautifully-coloured salts, although the bases 
themselves are en | colourless or of a pale brown colour, The 
furfuraniline hydrochlorate (C,, H,, O, N, C L) is prepared by 
adding furfurol to an alcoholic solution of aniline hydrochlorate 
containing an excess of aniline. We have also from Stenhouse a 
new contribution to the history of orcin, in continuation of his 
former masterly researches on that body. He has prepared the 
trinitro-orcin (C, H, (NO,), O,), a powerful acid, having many 
points of resemblance to picric acid. In connection with another 
research of Stenhouse, made many years ago, it is interesting to 
find his formula for esexanthron, which was also that of Erdmann, 
confirmed by the recent experiments of Baeyer. 

The interesting work of Dewar on the oxidation of picoline 
must not be passed over without notice. By the action of the per- 
m: ate of potassium on that body, he has obtained a new acid. 
which bears the same relation to pyridine me grag acid does 
to benzol. Thorpe and Young have published a preliminary 
notice of some results of great promise which they have obtained 
by exposing paraffin to a high temperature in closed vessels. By 
this treatment it is almost completely resolved into a ee 
carbons, whose boiling points range from 18 deg. Cent. to deg. 
Cent. Those boiling under 100 deg. have been examined, and consist 
chiefly of olefines. In connection with this subject it may be 
interesting to recall the experiments of Pelouze and Caliours on 
the Pennsylvanian oils, which proved to be a mixture of carbo- 
hydrogens belonging to the marsh gas series. 

An elaborate exposition of Berthelot’s method of transforming 
an organic compound into a hydrocarbon containing a maximum 
of hydrogen has appeared in a connected form. The organic body 
is heated in a sealed tube with a large excess of a strong solution 
of hydriodic acid to the temperature of 275 3 The pressure in 
these experiments Berthelot estimates at 100 atmospheres, but 
apparently without having made any direct measurements. He 
has thus prepared ethyl hydride (C, H,) from alcohol, aldehyde, 
&e.: and hexyl hydride (C, H,,) from benzol. rthelot has sub- 
submitted both wood-charcoal and coal 
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researches were indebted to Messrs. Macfarlane for the precious 
material upon which they operated. 





plication of the yeast plant or fungus is dependent upon the 

resence and absorption of nutriment which becomes part of the 

iving organis.», while in the process of fermentation an external 
action takes } ‘ace upon the substance and causes it to split up 
into products wich cannot be made use of by the plant. The 
vital process an ‘the chemical action, he asserts, are two pheno- 
mena which in te explanation must be kept separate from one 
another. The ac.ion of a ferment upon a fermentable body he 
compares to the action of heat upon organic molecules, both of 
which cause a move uentin theinternalarrangement of the atoms. 
The phenomena of fe.mentation Liebig refers now, as formerly, to 
a chemico-physical ca. se, the action, namely, which a substance 
in a state of molecular xovement exercises upon another of highly 
complex constitution wi »se elements are held together by a feeble 
affinity, and are to som extent in a state of tension or strain. 
Baeyer, who considers th. tin the alcoholic and lactic fermenta- 
tions one part of the com} 2und is reduced and another oxidised, 
adopts the view of Liebig that the molecules of sugar which 
undergo fermentation do not serve for the nourishment of the yeast 
plant, but receive an impulse from it. All are, however, agreed 
that fermentation is arrested by the death of the plant, and even a 
tendency to the acetous fermention in wine may be checked, as 
Pasteur has shown, by simply heating the wine to a temperature 
a little below the boiling point, in the vessel in which it is after- 
wards to be left. 

I regret that the limits of an address like the present forbid me 
to pursue further this analysis of chemical work. Had they ad- 
mitted of abridgment I should gladly have described the elaborate 
experiments of Gorejon hydro-fiuoric acidfand the fluoride of silver. 
The important researches of Abel on explosive compounds will be 
explained by himself in a lecture with which he has kindly under- 
taken to favour the Association, Mr. Tomlinson will also com- 
municate to the section some observations on catharism and nuclei, 
a difficult subject, to which he has of late devoted much attention. 
And Iam also informed that we shall have important papers on 
recent improvements in chemical manufacture. 

No one can be more painfully alive than myself to the serious 
omissions in the histurical review I have now read, more par- 
ticularly in —— chemistry, where it was wholly impossible to 
grapple with the large number of valuable works which even a few 
months produce. I cannot, however, refrain from bearing an 
humble tribute to the great ability and indomitable perseverance 
which characterise the labourer in the great field of organic 
chemistry. It would scarcely be possible to conceive any work 
more intelligently undertaken or more conscientiously performed 
than theirs, yet much of it, from its abstruse character, receivin; 
little sympathy or encouragement except from the band of devo’ 
men who have made this subject the chief pursuit of their lives. 
They will, however, find their reward in the consciousness that 
they have not lived in vain, but have been e ed, and success- 
fully engaged, in the noble enterprise of extending, for the benefit 

f the human family, the boundaries of scientific knowledge. Nor 
is there any real ground for discouragement. Faraday, Graham, 
Magnus, and Herschel, who have left their impress on this age, 
were all distinguished chemical as well as physical discoverers; 
and the relations of the sciences are becoming every day so inti- 
mate that the most special research leads often to results of wide 
and general interest. No one felt this truth more clearly, or illus- 
trated it better in his writings, than our lamented and distin- 
guished friend, Dr. Miller, whose presence used to cheer our meet- 
ings and whose loss we all most sincerely deplore, 








Tue AskaAM HematiTre IRONWORKS.—With reference to our 
late description of the works, Mr. William Crossley, the 
managing director, writes, requesting us to state that they 
were originally designed and erected by Mr. C, T, Clark, C.E. 

Proressor C. W. C. Fucrs, in his yearly report, records for 
the year 1870 131 earthquakes, Mexico, Japan, Greece, and 
Italy, seem to have suffered considerably from these unpleasant 
visitations. In the latter country alone, from this cause, ninety- 
nine persons were killed, 222 were wounded, and 2225 houses 
were destroyed. But one phenomenon of this kind is accorded to 
the United States, and this is one, too, of a mild character. It 
occurred on the 20th of October, was most ay in the 
Eastern States, lasting but twenty ds, ani d its per- 
or to dislocating a few houses, 

THE InstrTuTION oF CrviL ENGrNEERS.—During the last three 
months the changes which have taken place in this society include 
the election of four members and eighteen associates, the transfer 
to the class of members of four associates, and the admission of 
five students, In the same period the deaths have been recorded 
of one hon member—Sir John Herschel, Bart.; of two 
members—Mr. Newlands and Mr. Suermoridt; and of six asso- 

i i illi . O. Dadian, Mr. W. Gardner, 
hy, Mr. R. Ritchie, and Mr. C. Wilks. 
There are now on the books fifteen honorary members, 730 mem- 
bers, 1059 associates, and 205 students, makin er 2009, as 
against exactly 1000 on the 30th November, 1862, so that in. less 


than nine years the gross number has heen more tt 
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SOME CONDITIONS TO BE OBSERVED IN 
DESIGNING POINTED ROOFS. 
By Tuomas GILLoTT.* 


THE strains on roof trusses have been comprehensively treated 
by many writers of authority; but on absolute economy in roof 
+ a nema so far as the author is aware, nothing has been pub- 

ed. 

The great variety in the forms and proportions of numerous 
existing pointed roofs where architectural effect has not been 
studied caused the author to investigate the conditions to be 
observed in order that a given span may be roofed over at the 
least possible cost, the result of which investigation is submitted 
to this Association. For a demonstration of what is stated in the 
text of this paper reference must be given to the analytical 
investigation which forms an appendix to it. 

Professor Rankine (‘‘ Civil Engineering,” p. 468), after treatin 
the mechanics of the subject, gives the angles of slopes for roofs 
covered with metallic sheets 4 deg. ; slates, tiles, and boards, from 
224 deg. to 30 deg., as being the flattest generally used, but 
pag without reference to any fixed law (except the mention 
of Mr. Hay’s law of beauty). The diagrams 1 to 6 (on drawing) 
include most of the varieties of trusses which axe usually met 
with in practice ; Figs. 1, 2, and 3, admit of any number of sup- 
ported points being formed by secondary trussing. In Fig. 1 the 
struts are placed at right angles to the rafter; in Fig. 2 the sus- 
pending rods are placed vertically, and the strut braces diagonally ; 
in Fig. 3 the struts are vertical, and the ties placed diagonally; 
Fig. 4 is a particular form of truss with strut braces at right angles 
to and forming four divisions in the rafters; while Figs, 5 and 6 

















each product by the weight (or bulk) of material required to 15cwt. per 100 square feet, then for types 1 and 2 the most eco- 


transmit an unit of strain (say one ton) through an unit of length 
(say one foot) ; let the material be wrought iron, and the strains 
per square inch, four tons for ties, and one and a-quarter tons for 
struts, then the weights of principa's 60ft. span, 12ft. rise, sus- 
taining a distributed load of eight tons, would be 


Typesland2 = (2'203125.33 2403125 1}) x8 x 30=1978'638 Ib. 


Type 3 = (2°315025 5A 4 2515625 14) x8x30=2073:1251b 
Type 4 = (2°3375 shy 25375 i) x8 x 30 = 2091°5 Ib, 


| 
q | 
Type 5 = (2°10625 % 4 228175 ti) x8Xx30=1881'66 Ib. | 
Type 6 = (1-9888 3 + 2°1666 a) x 8x30 = 1784°451b. | 


The weights for 5 and 6 are without stiffening diagonals; if | 
they are included the weights would be respectively increased to | 
2493°66 and 1990°67 lb. It must be observed that these weights 
are the theoretical minima, and could never be reached in practice ; 
and allowances must be made to cover the loss of mate by 
Aen when flat ties are used, for joints and covers, and for | 
excess of material in the divisions of the rafter nearest to the | 
ridge when the section is uniform throughout—an excess almost | 
universal, by the practice of making each principal rafter form a | 
single bar. Without-stiffening diagonals Figs. 5 and 6 claim the 
first place in order of economy, but their ability to resist vibration | 
and change ef form under slight inequalities of loading, depending 









































ure queen post trusses with four and three divisions in the rafters ; 
and the first step will be to show which form, under lik 
ditions as to loading and span, is the most economical one. 
method by which this has been ascertained is similar to that 
frequently adopted to compare the economical merits of various 
forms of girders, the strain on every member being found and 
multiplied by the length through which it is transmitted; a pro- 
duct is then obtained which is some fraction of the cost of that 
member, and the same for all the members subjected to each kind 
of stress (tensile or compressive) in the whole truss will be an 
index as to the ‘cost, weight, or bulk of it, the smaller value of 
which will be for the cheaper form, The strains on the members, 
obtained by Professor Rankine’s method of parallel projection, 
are shown in the diagrams 1, 2, and 3; where 0—A represents 
one-fourth of the vertical distributed load on the principal ; the 
lines c—2, c—3, and c—4 for tie braces, and 0—2, and 0—3, and 
0—4 for strut braces, the strains on the respective members to 
which they are parallel; in the skeleton diagrams of trusses the 
parts in tension and compression are respectively denoted by thin 
and thick lines. In theoretical economy 1 and 2 are equal, and 3 
slightly in excess of these, as will be seen by the following table, 
which shows the relative values of the products when there are 
four divisions in the principal rafter and the rise one-fifth of the 
span (W = weight supported, c == half span). The products for 
TABLE I. 





No. of Fig. 





Bars in tension. | Bars in compression. 
land3.. ..} 2°203125 We 2°403125 We 
aie 2°315625 We 2°515625 We 
f | 23375 We 25375 We 
5 210625 We 2°281875 We 





Fig. 6, compared with 1 and 2 when there are}three divisions in 
their principal rafters, are as 
1°9888 We} ; {s1233 We} 
2°1666 We ; 2°3222 We 
It may be remarked that Figs. 5 and 6 would only be in stable 
equilibrium under an equally distributed passive load; and if 
diagonals were inserted, as shown by dotted limes in 5, equal in 
area to the collar beam! (2—c), and in Fig. 6 equal to the small 
strut (1—26), the products for bars in compression would be 
increased to 3'238125 W c, and 2°4888 W c respectively. 
The weight (or bulk) may be obtained from these products for 
principals of any given span, to carry a given load, by multiplying 
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on the rigidity of the joints, it would {scarcely be gdvisable to 
make them so in iron, but in timber the joints are stiffer, and the 
forms better suited for this material. On account, however, of 
the ridge not being supported by Fig. 6, an additional strain is 
thrown upon the spars, and when this form is used they would 
requive to be made stronger than with the others. : 

The author, in several iron roofs designed by him, has given pre- 
ference to the type shown by Fig. 1, on account of the shortness of 
the strut braces compared with the type represented by Fig. 2; 
and the strength of bars in comparison varying inversely as the 
1'7th power of the length, this form stands first in order of eco- 
nomy, although for small spans the difference is less perceptible 
than with large ones. It will be obvious that the greater the 
rise—or angle of inclination of therafter—the greater will be the 
weight, area, and consequently cost of the covering; but an in- 
spection of the Se goa 4 for the product of the lengths of 
members multiplied by the strain on them, will show that a 
principal can be made lighter, within practical limits, than when 
the rise, or angle, is smaller. There is, however, an angle at 
which the principal rafter may be inclined that will insure the 
roofing of a _— area at the least possible cost. In the same 
description of principal the more sive covering (such as glass, 
zine, &c.) requires a lower pitch than the cheaper descript 
(slates, tiles, &c.). The method of determining the cost of the 
— has been before explained, and, if the cost of the covering 
carried be added to it, the total cost of one bay of roofing will be 
arrived at. By differentiating the ——— or the total cost, in 
order to obtain its minimum value, the following equation to the 
tangent of the angle (4) of least cost is obtained, 2c (a9 7-69) 
tan.4 6 + etan.39+c¢(a9+69) tan.20—c (a + 1 Rep an ge 
c = the half span, ¢ = the cost per uare unit of the covering, a 
and b = the respective cost of ties and struts to transmit an unit 
of strain throngh an unit of length, and p, 9 and 9, factors de- 
pending for their values on the weight per square unit, and the 
loaded points or divisions formed in the rafter by 
secondary trussin bore will be _— that 4 ee tan- 
gent increases wi e span; or, for a longer roof, a l 
of inclination should be given to the rafters. To iffustrate 
let the principal be of wrought iron, the ties madle of flat bars, 
and in their manuf; state be worth 12s. por cwt., w! 





nomical pitches are given in the following table :— 














TaBLeE II, 
Number 
Span. | of divisions in 6 Tang. 6. | Rise. 
rafter. 
feet. | feet. 
20 2 19°.31’ "3545 3°545 
25 3 20°.48’ “38 4°75 
30 2 21°.50’ “4006 6009 
35 3 22°.30° “415 | 7°2625 
40 3 28°.17’ 4304 | 8°608 
45 3 23°.56" “4436 9°948 
50 4 24°.5’ “447 | 11175 
55 4 24°.31 “456 | 12°54 
60 + 24°.57’ “4651 13°953 














Ridge, eaves, and principal shoes being constant are not con- 
sidered in the costs that determine the angle. Again, let the 
principals be as last, but the covering of the value of 9d. per square 
foot, or that of corrugated galvanised iron on angle iron purlins; 
then (assuming the load equal) the following table gives the pitches 


| to fulfil the conditions of maximum economy :— 











TABLE III. 
Number 
Span. | of divisions in t] Tang. 0. Rise. 
rafter. | 
feet. | feet. 
20 2 | 17°.23’ *3181 8°131 
25 2 | 18°.32" *3252 4°19 
30 2 | 19°.33’ °855 5°325 
35 3 | 20°. 20’ "3707 6° 48725 
40 3 | 21°.7’ *3862 7724 
45 3 21°.37’ *3964 8°919 
50 4 j 21°.59° * 4036 10°09 
55 4 | 22°.27’ *4132 11°363 
60 4 22°.53" °4222 12°666 











Up to 30ft. span corrugated iron roofs of the form of a circular 
segment may be constructed without principals; this investigation, 
however, does not extend to circular, or other roofs than plain 
pointed ones. As a third example, let the principal be of wood, 
sustaining gross strains in tension and compression of 2001b. and 
250 lb. per square inch respectively, and the cost, including fasten- 
ings, 3s. per cubic foot, making the values of a and b 2°&d. and 
2°25d: Let the covering be worth 6d., and weigh ‘0075 tons per 
square foot (as in the first example), then the pitches calculated 
from the formula are :— 




















TABLE IV. 
| Description of a 

Span. éruae. | 6 | Tang. 0. Rise 

feet. | feet. 

20 No.1, 2 divisions 19°.18’ "35 ‘ yas 

25 | . a 20°.32’ "374 “68 

i eae oe 98956 5934 

35 \No.6, 3 divisions! 23°.5' *4263 a J 

40 , | 23°.50’ * 4439 “87 

45 | a 25°.5' | 468 10°53 

50 |No.5, 4 divisions, 25°.30’ = oe 922 

55 . 6°.7” “4 3°475 

ee ae | 26°.40 502 15°06 
_ The pitch for small -_ roofs would require to be slightly 
increased, if it were en into consideration that small roof 


trusses are somewhat more expensive, per unit of material, than 
large ones; but this would nearly counterbalanced by the 
necessity of slightly increasing the lap of the slates in order to 
render a flat roof watertight. To prove that the cost is a mini- 
mum, let a roof be 60ft. in span, and the costs as in Table II. (where 
the rise is given nearly 14ft.), then if the rise had been made 2ft. 
more or less the cost would have amounted to 








with an allowance ot 70 per cent. for punching and 50 per cent. 
for joints on the net material strained to four toms per square 
inch, makes the value of a = 2°358d., and the strutst at 12s 6d. per | 
cwt., a @ gross average strain of 14 tons pe r square inch, | 
making b= 34. Let the covering be slates; on timber laths, | 
spars, and purlins, worth 6d, per square foot = ¢; aad the weight 








Cost. lift. rise. léft. rise. 12ft rise. 
ae 1034°146 973°1 1133°02 
Struts .. 1471°74 1421°64 1572°36 
Covering 5958" 6120° 5815°S 

Total 8463" 886 8514°74 | 8521°18 








For a roof of the same span where the costs of material are as 
in TableIV. (where the rise is 15ft.), when made 14ft. and 16ft. 
instead, the costs of the same area are represented by 














Cost. 15ft. rise. 14ft. rise. 16ft. rise. 
Ties .. 1089°52 1142°8816 1043°22 
Struts .. 987° 1020°825 958°78 
Covering 6037°2 5958" 6120° 
Total .. 8113°72 8121°7066 8122 











As an example of what has been carried into practice, the author 
selects one roof designed by him and erected at an ironworks in 
1869. The principals shown on the drawing, Fig. 7, are of wrought 
iron, 37ft. Gin. s and the angle of inclination of the rafters 
22 deg. 30 min. (tang. °4142), they are spaced 7ft. Gin. apart and 
weigh as follows :—Struts and ties, 5501b. ; joint plates and rivets, 
66 1b.; total, each, 6161b. The rafters are of T iron, the strut 
braces of two flat bars, stiffened by having cast iron washers 
riveted between them, and ties of flat bar iron with joint plates. 
The covering is carried on timber purlins, 8in. x 4in., and formed 
of spars 3hin. x 2hin. (half battens), placed 16in. apart, centre to 
centre, anc slates on laths. The cost, exclusivefof columns and 
girders, was as under :—21 principals, and fixing, £69 6s. 6d. ; 
timber, bolts, &c., and fixing, £68 9s. ; slating on laths, £102 15s. ; 
total, £240 10s., or about £3 15s. per 100ft, square of area covered.” 
The main tie of this roof is cambered, which slightly increases the 
stresses, and under a load of 2} tons the bars in the principal are 
subjected to a net strain of 24 tons in tension, and 1°3 tons per 
square inch, maximum, in compression. The theoretical weights 
would have been, with an average compressive strain of 1 ton, 
bars in tension, 116°3lb.; ditto compression, 319°5 lb. ; total, 
445°8lb, With flat tie bars, trusses, as illustrated in Fig. 7, can be 
manufactured at somewhat less cost than when round rods with 
forged ends are used for ties, as shown by Fig. 8, which represents 
a YY a of the same span, and similarly loaded and strained, 
to Fig. 7, the type represented by Fig. 2 being selected, the weights 
of the parts being —ties, 145 1b. ; struts, 425 lb. ; rivets and joints, 
381b.; bolts, 6lb. ; total, 6141b., but with iron at the same rate _ 
ton, the cost of a principal of this kind would have been £3 13s., 
or 7s. more than the other, on account of the increased cost of 
manufacture, and a little more material in the strut braces; but 
in some cases where it would be objectionable, or costly, to rivet 
up trusses on the site of erection, the last described construction, 
with bolt and nut connections, would be a preferable one, On 
account of the great amount of waste at the joints in using timber 
to transmit tensile stresses, and the high factor of safety it is 
necessary to employ to allow for decay, &c., in many cases iron is 
the cheaper pa we for ties, but for struts timber is less costly 
than iron; combinations of are not altogether 
desirable, and seem opposed to the best modern pr _ if no 
difficulty is found, or ¢ expense incurred in rolling sections of 
Bessemer steel of thickness (com with iron), and suit- 
able external dimensions for com ion bars, it is very probable 
that this, or some other steel, may su wrought iron, in 
respect of cost alone, to the extent of 25 per cent. 


* The actual cost of this roof is given, which is slightly different to 
that from which the angle was calculated and estimates made. 
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LESLIE’S SALMON LADDER. 























DESCRIPTION OF A SALMON LADDER MEANT 
TO SUIT THE VARYING LEVELS OF A LAKE 
USED AS A RESERVOIR. 

By Mr. James Lesiig, C.E.* 

ALTHOUGH the appliances for enabling the fish to ascend an 
ordinary and unvarying fall must, to some extent, differ from one 
another, according to the circumstances of each individual case, 
and be more or less difficult in construction, and, therefore, more 





or less expensive ; still none of them have the peculiar and dis- 
tinguishing difficulty to contend with which is met in the case of | 
a lake or loch having its surface liable to great variations in level, 
in consequence of its capacity being made use of for storage, 
thereby requiring the water to be run down very low during long 
droughts, and again to accumulate during subsequent floods. 

So long as the lake is full and overflowing the fish may ascend 
the waste weir, if not too steep, and if otherwise properly con- | 
structed and furnished, when necessary, with a on ladder; | 
but whenever the water ceases to overflow the waste weir the 
means for the ascent of the fish are generally quite cut off. } 

The outlet sluices of a lake used as a reservoir being in general— | 





though there may be exceptions to the rule—placed at or near the | 
lowest level of the outlet, the velocity of the current through | 
them is consequently, in most cases, so great that no fish can | 
swim against it, until the surface of the water be run down so low | 
as to be near the level of the outlet, and the velocity be thereby 
reduced: and in that latter case the power to ascend into the 
lake is of no great value, as the salmon have little or no disposition 
to run during droughts. 

In the accompanying design it is contemplated that on all occa- 
sions the whole outflow required to run down the stream should 
be through only one sluice at a time, and over the top of that sluice, 
which would open by lowering, and shut by being raised, except 
in extreme floods, when for the sake of keeping down the level of 
the lake, so as to avoid flooding the adjoining or when for 
any other exceptional reason, such as an accumulation of ice, it 
may be necessary to provide a lower outlet or the means for a 
more rapid discharge for the water. 

Assuming, as here shown, an instance of the rise and fall on the 
surface of the lake to be 12ft., and that it is full, or just up to the 
level of the waste weir, the uppermost sluice C is opened so that 
the water may flow over it to the depth of, say, from Yin. to 12in., 
and then run down the inclined plane A B of, say, 10ft. in width, 
composed of a series of ls formed by stops reaching quite 
across from wall to wall, the fall from surface to surface of 
po A being 18in., and the depth of each pool being not less 

an 3ft. 

The fish may then easily leap over the successive falls from B to 
A, seven in number, after which they must take the last lea 
over the sluice C into the lake, the last leap os at first like all 
the rest, 18in., but diminishing in height as the level of the lake 
is lowered, till at last it is nothing, when the level of the lake 
comes to be the same as that of the pool A. 

After that, when the surface of the lake gets too low to give the 
statutory or requisite supply of water over the uppermost stop, 
the sluice C is shut, and the next in order of descent, D, opened, 
when the fish would have one leap less than before, entering the 
lake over D; and then in succession, as the level of the lake falls 
over each of the other sluices, having a leap less at every change, 
till at last, when the lake comes to be lowesed to nearly the level 
of its lowest outlet, there would be only one leap, viz., over the 
sluice E. The two sluices F and G on each side of E are under- 
stood to be common outlet sluices to let off floods, to avoid the 
ice, or for any other emergency, and it may be advisable to have 





| A variety of improvements have 





them protected by two wingwalls forming a busin within the lake, 
with a grating across the entrance to keep back the ice, and 
grooves in the masonry there for holding logs or planks to shut 
out the water when required, for — he 

This last-mentioned work, not being an indispensable part 
of the design, is shown by dotted lines. It comes to be 
a question what is the proper or most advisable height for 
each leap. When there are pools of sufficient depth to | 
from, as these are proposed to be here, a strong salmon wi 
leap 7ft. pupentieeiaie, or even more, but it is not enough 
merely to provide such a ladder as fish can ascend by considerable 
exertion. It is, on the contrary, desirable that the ascent should 
be made quite easy, so that a weak or a gravid fish may never have 
to fall back; and Ido not think that it would be advisable to 
make the leaps above 2ft. each, unless there be some necessity 
or special reason to the contrary. 

On the whole, I should prefer making them, as here shown, not 
above 18in. ; but on that point I offer no decided opinion, and I 
would leave it an open question to be settled according to the cir- 
cumstances of individual case, it being, however, alwa: 
understood that, except on the score of economy, and for the 
saving of space, the lower the leaps are made the better. . 

The following is the discussion which took place on Mr. Leslie’s 
paper on ‘‘ Salmon Ladders” 

. Bateman explained that one o 
sluice, and with the addition of stop would meet every 
requirement. For every elevation of the sluice an additional sto 
plank is placed in the race below it,so that, as ‘the water 
rises, the number of salmon pools or on the race is 











increased. Mr. Leslie’s system was vexy complete, and would 


answer perfectly, but the one he described at h Katrine was 
very successf 

Mr. Leslie stated that the sete he descri originated 
solely from the fact that the ladder Mr. Bateman had a'luded to 


had not given perfect satisfaction. 





THE CORLISS ENGINE, PARTICULARLY WITH 
REFERENCE TO ITS ECONOMY OF STEAM, 
AND ITS EXTREME REGULARITY OF SPEED. 

Hy Mr. Dovctas.*, 

THE peculiar mechanical construction of the Corliss engine is 

designed to effect as nearly as possible a perfect use of steam, 

while enteyjng, passing through, and leaving the cylinder of an 
engine. e sagacity of James Watt Jooked forward to the 
attainment of all the objects which are now secured by the use of 

Corliss valves and gear; but increased piston speed, the use of 

higher steam pressure, and the introduction of a superior class of 

workmanship have contributed to the realisation of results which 


| only require to be known in order to be appreciated. This engine 


takes its name from Mr. Corliss, an American engineer, who about 
twenty-five years ago designed the features of construction em- 
bodied in its valves and valve gear, and carried on the manufacture 
of the engine at Providence, Rhode Island, to a large extent, and 
with great success, It is now eight years since the Corliss engine 
was introduced into this country; the appreciation if its merits has 
been rapid, and it has been — by many leading millowners 
and users of steam power in a! = of the United Kingdom. 
m made upon the American 
type of the engine ; these, however, relate more to the method of 
actuating the valves than to the construction and movements of 
the valves themselves. The two main objects proposed to be 
attained by this engine are, first, to perform a certain amount of 
work with the least possibl ption of steam; and, secondly, 
to perform this work with the utmost regularity, deviating to the 
smallest possible extent from the pre-determined stan of 
speed. Toa great extent the attainment of the latter result flows 
from the former. The reason why an engine at any time exceeds 
its speed is, because more steam is admitted to the cylinder and 
consumed than is required to overcome the load at the moment, 
and when the engine falls below speed it is because sufficient 
steam is not admitted to overcome the resistance. Hence the 
necessity for an arrangement to cut off the steam from exerting 
pressure on the piston by a method at once variable and automatic, 
while at the same time the steam pressuse is not reduced by wire- 
drawing. When a throttle valve is used to “ govern” the engine, 
its office is to contract the inlet e and wiredraw the steim, 
reducing its pressure, and seriously impairing its effect. — 

The Corliss engine has no throttle-valve. The cylinder has 
four valves, two being to admit and two to exhaust the steam, 
These act practically in the same way as slide-valves, only that in- 
stead of being flat the faceof each is asegmentof aciscle vibrating 
on a central spindle or axis within a bored cylindrical seat. These 
four valves are all moveg independently of each other by rods 
from a vibrating disc or ™ wrist-plate,” so named from the similar 
action of the human wrist. This wrist-plate has a pin fitted into 
it, which is actuated by an ordinary eccentric and rod. The 
mechanism, which opens each steam valve, is thrown out of gear 
during every stroke of the engine; when this disconnection takes 
place the valve is instantaneously closed by a spring which is 
cushioned by a small piston Closing on compressed air. The 
instant at which the steam valves are thrown out of gear, and the 
steam thus cut off, depends on the position of the balls of 
the governor at the moment. Taking the case of an engine 
such as that represented by the diagram before us, which has a 
4ft. stroke, making fifty revolutions per minute, there is provision 
to adapt the steam supply to one hundred variations of load in 
each minute. This provision is wholly automatic, is effected with- 
out any throttle valve or separate expansion valve, and is altogether 
independent of the regulation or contsol of the engineman. The 
exhaust valves, on the other hand, open invariably to their full 
extent, unaffected by the variations of the steam valves. The 
moment the steam ports open the valves are in equilibrium, they 
are thus extremely easy to work by hand, require very light gear- 
ing to actuate them, and consume scarcely any power. 6 steam 
ports are as short as it is possible fer them to the whole area 
comprised in the steam passages and clearance for piston taken 
together only amounting to about 24 per cent. of the contents of 
the cylinder, There is great facility of access to the valves for 
examination and adjustment. Exception has been taken to the 
details of the Corliss valve gear on accoumt of a supposed 
liability to derangement. The experience of millowners and 
others who have had these engines constantly at work for a series 
of years controverts this supposition. With the use of the best 
materials, and accurate workmanship, to produce the work, and 
with intelligent care in its management, it is easy to maintain 
the Corliss gear in good order. The large 
engines now at work in this country, and the demand 
for them, both for home use and for the colonies, is a sure indica- 


of practical success. 
The indicator diagrams before us are taken from engines working 
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under very different conditions, One pair are from the 
cylinder of a condensing engine 24in. diameter and 4ft. stroke— 
pa boiler pressure, 324 lb; average initial steam pressure in 
cylinder, 28} Ib., cutting off at one-seventh, and expanding 
through six-sevenths of the stwke; average mean pressure 
throughout the stroke, 17 lb. per square inch, This engine is 
driving a rice starch mill, where there is little variation, 
suddenly at least, in the loading, 

A second | mag of d 8 are from a non-condensing engine, 
26in. cylinder and 4ft. stroke; average initial steam pres- 
sure in cylinder, 35 lb. This engine drives a saw mill at Granton 
Harbour, and is severely tested by constantly varying strains. 
The indication to the left was taken when the only machinery 
driven by the engine was a 24in. vertical saw frame, containing 
fifteen saws, cutting a pine log 20in. square into boards. It then 
indicated 18'6-horse power. The indication to the right was taken 
from the same engine when driving the large saw frame with 
thirty saws, cutting up a log 2ft. Yin. square, also the 24in. 
saw frame, with fifteen saws in a 20in. log; and also a large cir- 
cular saw, small ditto, and flooring machine, indicating with these 
124-horse power. The one diagram shows the engine cutting off 
at about one-twentieth of the stroke, and the other at fully five- 
twentieths, this adjustment being entirely carried out by the 
automatic action of the valves. e two diagrams on tle lowest 
line are from a non-condensing cylinder 33in. diameter, 4ft. Gin. 
stroke, working by bell cranks, two sets of léin. pumps, with 
other smaller ones, in a pit 400ft. deep. 
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The pumping shafts are reduced to one-fourth of the speed of 
the engine, that is, the engine makes four revolutions for one of 
the pumping wheel. Taking diagrams from the engine at various 
points in the revolution of the pumping wheel the remarkable 
result is found that, in the course of ten seconds, it varies between 
the extremes .of exerting 11 and 137 indicated horse-power. 
It is found in practice with this engine, which is at the Halheath 
Colliery in Fife, that the breaking of a spear rod, or anything 
suddenly going wrong with a bucket, makes no difference in the 
speed of the engine, and this may often preventa breakdown. <A 
subsidiary advantage of the Corliss cylinder, when used in a 
horizontal engine, is that the long exhaust ports in the lower side 
of the cylinder effectually drain off any water, and almost or en- 
tirely obviate danger of accidents from that cause. 

In reply to Mr. Bramwell, ; 

Mr. Douglas said the consumption was 2} lb. per indicated 
horse-power in a condensing engine. But he pointed out the 
varying circumstances of coal and boiler and so on, and conse- 
| come J such data are not always reliable. The difference of cost 

oes not exceed 25 per cent. increase for the Corliss engine. 

Mr. Richardson pointed out that but little information had 
been given as to the valve movement. He wanted to know at 
what speed the engine could run, and what facilities there were 
for disengaging. 

Mr. Douglas preferred a speed of about 400ft.a minute. He 
had one working at 480ft., and they even worked at O00ft. a 
minute, 

In answer to Professor Rankine, 

Mr. Douglas said the engine was working well at eighty revolu- 
tions a minute, The friction of the valves was of course much 
less than in other engines, but there was no numerical expression 
of the difference. He alluded toan engine that had been working 
four years, and the valves were still perfectly tight. The gearing 
also was very durable, and required but few repairs, It has been 
tried at sea to a limited extent. Messrs. Allan are laying down a 
large ship to be fitted with Corliss engines, which, after two years’ 
investigation, they belive to be suitable. 

In reply to Mr. La’ n Fletcher, 

The author stated that the Corliss engine was introduced by 
Mr. Perry, of Aberdeen. He usually worked 60 lb. pressure, but 
he was laying an engine down at the North British Rubber Works 
to work with 80 Ib. pressure, : 

Mr. A. B, Brown wished to know how the valves were kept tight, 

Mr. Douglas said they were kept tight by the pressure of the 
steam ; practically they are circular slide valves. : 

Professor J. Thomson spoke in favour of the Corliss engine, but 
he thought it required delicate handling. As to the double catch, 
or engine tongs, he had doubted whether the double disengage- 
ment would occur precisely at the same moment; the new disen- 
gaging gear, requiring only one action, would perhaps require less 
careful fitting. f 

Mr. Bramwell doubted whether there was any real gain after all 
in increasing the complication for the sake of some probable 
saving. But he doubted whether there was any saving. He 

inted out in the bottom diagrams the expansion curves going 

ow the atmospheric line. Springs were really better than pis- 
tons connected with the condeuser for returning the valves. If 
the pistons leaked the condenser was aff 

Mr, A. B. moon g ressed ~~ pon ne Be » dog = valves 
being equilibrated, ey were all aggrega wo 
as much to start them as the ordinary valve, 
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Mr. Jeremiah Head, after a few remarks, observed that he 
didn’t see anything special about the engine. 

Mr. Douglas described the results of an engine on the ordinary 
plan which was working at a flax mill, and the same engine after 
a Corliss cylinder had been substituted. In the first place, the 
threads in the mill were constantly broken by the accelerated mo- 
tion of the engine; in the latter the governing power of the engine 
was so great that not a thread was broken, 





THE RHYSIMETER—AN INSTRUMENT FOR 
MEASURING THE SPEED OF FLOWING 
WATER OR OF SHIPS. 

By Mr. FLETCHER.* 


At the meetings of the British Association held in the years 
1867 and 1869 I had the honour of describing an anemometer 
contrived for measuring the velocity of air by estimating its 
impact force and its power of inducing a current parallel in 
direction with itself. The speed was indicated by the height to 
which a column of ether would rise when influenced by the impact 
and the induction force of the current. The height of the ether 
column for any given velocity of air was found by mathematical 
considerations which were confirmed by several series of experi- 
ments, Since that time I have constructed an instrument in 
which the same principles are _— to the measurement of the 
velocity of flowing liquids and the speed of ships. 

The instrument consists, firstly, of two tubes, similar to those 
used with the anemometer. One of them is bent at the end and 
placed to face the current, thus transmitting the impact pressure; 
the other is either plain at the end or bent so as to point in a 
direction opposite to the other, in either case transmitting the 
force of the induced current, as in Fig. 1. 

These are connected by means of flexible tubing with two glass 
tubes provided with scale and vernier. This forms the indicator 
of the instrument. Here the difference between the heights of 
the two columns of water can be read off. This difference isa 
measure of the velocity of the current, 








If the stream whose velocity is to be determined is under pres- 
sure, as ina pipe, the water will rise in the indicator tubes when 
the cock at the top is <a Fig. 2, and allows the air contained 
in the indicator and tubes to escape. When the water has risen 
to a height convenient for observation this cock should be closed, 
There will now remain a cushion of compressed air above the 
water columns, exercising an equal pressure on each; if there is a 
difference. between their heights it will be caused by the flow of 
water across the ends of the tubes in the water channel. 
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When the stream of water whose velocity is to be measured is 
not under pressure and lies below the indicator, as in the case of 
an open brook or river, the water must be assisted to rise to the 
indicator by the action of a small suction pump above the escape 
cock at the top of the indicator, Fig. 3. 

The terminal tubes being held at that point of the stream where 
the velocity is to be measured, the water is made to ascend into 
the indicator by the use of the exhaust pump. In this case, as 
before, any difference of level in the columns of water in the 
indicator tubes must arise from the effect of the flow of water 
past the terminal tubes, since all other forces are acting equally 
on both, If the immersion of the terminal tubes is greater or 
less, or if the pressure on the water in the pipe referred to in the 
first case is greater or less, the difference between the heights of 
the water columns in the indicator remains unaffected. This is 
always a measure of the rate of flow past the terminal tubes, 

It is obvious that the same instrument can be employed to 
measure the rate at which a ship passes through the water. Here, 
if the indicator is below water-line, the water columns will rise 
into it, as in the first case, when the escape cock isopened. Ifthe 
indicator is above water-line the columns can be made to rise into 
it by the use of the exhaust pump, as in the second case. 

If the velocity to be measured is great the water column 
becomes inconveniently long; for instance, when a ship is moving 
at the rate of twelve knots an hour through the water, the differ- 
ence between the two columns of water would be 13ft. To obviate 
the necessity for the indicator being of this length a column of 
mercury is introduced. This shows a height of 12hin. for the 
same speed. 

The introduction of the mercurial column is effected by inter- 
posing a U-shaped tube between the vertical tubes of the indicator, 
thus, Fig. 4. {tis, however, desirable to keep all the motion of the 
mercury to one tube, so that the scale may be fixed. This is 
done by increasing the diameter of one limb of the syphon, as 

Fig. 5, till it becomes a cistern of very much greater capacity 
than the opposing tube. Then the rise or fall of the mercury in 
the cistern may be either neglected altogether or allowed for in 
the scale which is fixed against the lower tube. It remains now 
only to determine the relation which exists between the height of 
the columns of water or mercury and the speed of the stream to be 
measured, 

In my former paper on the anemometer I educed the following 
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general formula, and found by experiment its correctness when 
applied to the measurement of the velocity of a current of air, 


v= gw age iens 

Jf Pp oat or P= ow’ 

Where 0= velocity in feet per second; p=height of column of 
liquid in indicator (inches) ; w= weight in pounds of a cubic foot 
of the liquid whose velocity is to be measured; w= y;th weight 
of a cubic foot of the liquid used in the indicator column (lbs.) 
Putting in the proper values for these quantities for the case of 
the rhysimeter used at sea, where vis the velocity measured in 
knots per hour, and mercury is the liquid used in the indicator, 
the formula becomes p = v? x 0°08736. 

In the case of the in trument being used on land to take the 
speed of a brook, or of water ina pipe, where the water is the 
liquid in the indicator, the formula becomes p =v? x 0°3729, or 
v=V/ p%*1°638. Here v=the velocity of the stream measured 
in feet per second. By the aid of these formulz I have calculated 
tables of velocities corresponding to the heights of the mercury in 
the water columns. 

To test the correctness of this formule a smoothly-flowing 
stream was chosen, and its velocity measured by noting the time 
occupied by a floating body in travelling 100ft. The rate was one 
foot per second, and the column of water in the indication tube 
Zin. Putting in this value for p in the formula v= /p x 1°638, 
it becomes v =4/ § x 1°638, or v=1°008. The observed velocity 
was one foot per second; the velocity measured by the rhysimeter 
was 1°005ft. per second. : 

The use of the instrument on board ship has been equally satis- 
fagtory; it shows at any moment the speed of the vessel, and this 
is found to agree closely with the speed as measured by the common 
logs, and observation of the distance run after allowing for tides 
and currents. It is at present fixed on board one of the mail 
steamers sailing between Liverpool and Montreal, and on the 
Baltic, one of the large steamers of the Oceanic line to sail 
between Liverpool and New York; also on boarda yacht. All 
the tests that have been applied to it on board these vessels show 
that its indications are quite correct, and corroborate the formula 
used in the construction of the scale. 

In the application of the rhysimeter to a ship the terminal tubes 
are made to form one piece, a compound tube called the “‘ speed- 
tube.” To enable this conveniently to project into the water a 
cock with stuffing-box is fixed to the shell of the vessel inside 
(Fig. 6). At this place a hole is made through the shell, it may 
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be either through the bottom or the side of the ship. The speed- 
tube passes through the stufting-box till its point touches the plug 
of the cock. When this is turned the tube may be thrust forward 
into the water, and in a similar way withdrawn, without any 
water entering the ship. The tube is allowed to ve sae about a 
foot beyond the skin of the ship into the water; being made flat 
in section it offers but little resistance to the motion of the vessel. 
The hole which admits the water into the speed-tube is gin. bore, 
The indicator may be placed in any convenient position, preferably 
in the captain’s chart-room, where, swinging in gimbals, the rhy- 
simeter forms a companion mstrument to the barometer, which it 
resembles in size and form. In the case of avery large ship, 
where it may be required to fix the indicator at an excessive 
height above water level, a plan has been arranged of keeping the 
instrument itself in a low position and emp ying an electric 
indicator. This may be placed in any part of the ship, however 


tant. 

Methods of self-registration have also been contrived, On a 
cylinder of paper, made to revolve by clockwork, a pencil, actuated 
by the rise ~y fall of the column of mercury in the indicator, 
may trace a line which will be a me ng register of the speed of 
the ship during the whole twenty-four hours. Or a disc, driven 
ata uniform speed by clockwork, oe ae motion to another 
disc touching it at right angles to its surface. This second disc, 
being raised or lowered by the motion of the mercury in the indi- 
cator of the rhysimeter, will be driven at a greater or less speed as 
it moves away from or approaches the centre of the driving disc, 
thus giving greater or less motion to an index which will show 
consecutive figures on its dials, and so indicate constantly the 
number of knots run since the commencement of the voyage. 











Knots per Height of mer- | Knots per Height of mer- 
hour. cury column, | hour. cury column. 
Inches. Inches, 

1 0°08736 10 8°74 
2 0°35 10} 9°18 
2h 0°55 10 9°63 
3 0-79 104 10°10 
3} 107 ll 10°57 
+ 1°40 1l 11°05 
4 177 ll 11°55 
5 2718 ll 12°06 
5k 2°64 12 12°58 
6 3°15 12} 1311 
64 3°69 12} 13°65 
7 4°28 123 14°20 
74 4°59 3 14°76 
7 4°92 14 17°12 
it 5°25 15 19°66 
8 5°59 16 22°36 
8h 5°95 17 25°25 
8} 6°31 

8} 6°69 

9 7°08 

9 747 

183 } 
93 8°31 | 











Before concluding this description of the instrument I have 
devised, I must acknowledge that the experience of many inventors 
has been mine also. Footmarks are in the sands I have traversed, 
which show that other travellers have been there. They were not 
seen by me, but pointed out by others after my journey had been 
accomplished, I find that Mr. Berthon in 1849, and Mr. J. R. 
Napier in 1850, constructed instruments resembling mine, but they 
were stopped by difficulties which the form of my apparatus has 
enabled me to avoid. The instrument as now described will, I 
hope, be found of practical value—first, tothe mariner: by it he 
may know at any time the speed of his ship without the labour of 
throwing the log, which in rough weather is attended with much 

ty. Various forms of apparatus have been devised for in- 
dicating the speed of ships atsea, but all are rendered more or less 
inaccurate by the friction of their moving parts. In the rhysimeter 
there is no friction, the constant pressure of the water due to the 
speed of the ship is measured in the indicator of the instrument, 





there is no flowing of water through the tubes after the first 


moment. If made self-registering a complete record would be 
kept of the varying seal af the ship during every hour of the 
voyage. Secondly, the instrument will | greatly assist the engineer 
on land, when desiring to ascertain the volume of water passing in 
streams or culverts. It is only necessary to hold the point of the 
speed-tube at different pres by and in various portions of the 
—— to estimate eae a places. To aaa 7 
speed of water in pipes it wi only to provide sma 
cocks screwed in at convenient places. Throngh ane the speed- 
tube of the rhysimeter can at any time be introduced without any 
leakage of water. 

In answer to Prof. Rankine, 

Mr. Fletcher — the cost of his apparatus fitted would 
average £20. It would be preferable to put the apparatus as far 
forward as possible, to avoid any false results due to the drag 
of the water with the ship. He found 2ft. projection into the 
waterbestsuited. Hearrived at this by experiment. Theyare fixed 
about midships on the bilge, not close to the keel. Hehad made 
no’effort to find a neutral point, as in the Berthon log, 

In answer to Mr. Bateman, 

The author stated that the ie had been fully tested, and 
in no one instance had it been found to differ materially from the 
ordinary log. Yes, it was intended to supersede the log. 

In answer to Mr. Siemens, it was immaterial, he thought, in 
which way the standard tube opened, whether vertically or hori- 
zontally, and in reply to a question from Mr. Stevenson, a heavy 
sea did not affect the practical working. The oscillation of the 
mercury had been prevented by the introduction of pieces of sponge. 

Sir E. Belcher stated that he had invented an anemometer on 
the same plan. In 1833 he had been employed by Government to 
try Ericsson’s plan. In 1835 he had used a somewhat similar 
apparatus attached to the stern post. He had also an apparatus 
which showed the rate of progress by the pull of a lead weight 
towed by the ship, acting through a crank on a weight in his 
cabin. He thought that if the apparatus projected a couple of 
inches it would suffice. 

Prof, Rankine thought that it could not be denied that the prin- 
ciple was old, and cited Peto, Napier, Berthon, and others. But 
he thought great credit was due to the inventor for the application 
of the pump at the top of the instrument. This, he thought, was 
the chief improvement, and it got over many practical difficulties. 
The most satisfactory way of testing such instruments was by. 
comparison with the old log. If the indications of this instru- 
ment are found to agree with the old log, that would, in his 
opinion, be the best possible criterion of the former’s efficiency. 
He thought the instrument satisfactory. He thought the autho- 
had given satisfactory reasons for fixing the position of his orifices, 
rather than seeking for a neutral point. In Mr. Froude’s experi- 
ments the speed is determined by the old log. But that instru- 
ment had inconveniences ; for instance, a vessel crossing the wake 
of the ship from which the log was worked broke the line and 
spoiled the experiment. He wished to see this instrument tried. 
He attached importance to the good projection of the tube to 
avoid disturbing influences, There is a point a little aft of the 
stem where theoretically the best point for fixing the apparatus 
would exist. However, the best way to ascertain this point would 
be by experiment. It would be satisfactory to experiment with the 
view of finding what the disturbing power of a ship is. This 
instrument would facilitate these experiments. 

Mr. Bramwell wished to know whether the apparatus could not 
be graduated by running over a measured mile, 

Mr. Merrifield was glad to see that the instrument was likely 
to be of use in experimenting with ships. He suggested that 
three tubes should be used, one cut off, and the others pointing 
different ways. Hethought that it should be tested on still lakes, 
free from varying conditions of tide, &c. He spoke highly of the 
probable use of the instrument to naval architects. 

Mr. Siemens showed the importance of the application of this 
instrument to a cable-laying ship. He hoped in the interest 
of telegraphy it would come into use. 

Sir E. Belcher suggested a guard for the tube as a means of 
repairing in case of injury. 

Mr. Crichton wished to know how it was to be self-registering. 

Mr. Fletcher had not been able to give any time to a self-register- 
ing contrivance, and pointed out that the originalidea, suchas that of 
Sir E. Belcher, was to use one tube ; with two tubes it did not 
matter what the immersion of the ship was. If he had his tube 
more forward he should not have required so great a projection. 

The President remarked on the extreme difficulty of using a 
water column alone. In his experiments probably his tubes had 
been too large. Another objection he had met with was the pro- 
jection of the tubes. He was glad to notice the use of the tap 
through which the tubes could be projected and withdrawn at 
pleasure. He attached more credit to the man who would carry 
out a crude idea than to the originator of the idea itself, 





INDIAN ENGINEER EXAMINATION. 


We have already put before our readers some of the papers 
given at the recent examination for direct appointments to the 
Indian Public Works Department, and passed our comments upon 
them. We have now to record the result of that examina- 
tion, and the names of the successful candidates. The number 
who proved their qualifications for admission to the examination 
was fifty, but seventeen of these were rejected in the first instance 
by the Indian Medical Board, leaving only thirty-three to proceed 
with the further examination. Of these, although several suc- 
ceeded in obtaining over the required minimum number of marks 
in one branch or other of the examination, only four have proved 
their title to appointments by qualifying in each subject, and ob- 
taining in the aggregate over 600 marks, This result is sufficiently 
disastrous to condemn the system under which, at an open exami- 
nation, only four candidates out of thirty-three have been found 
qualified, when twenty appointments were offered for competition. 
Had it not already been determined to discontinue the plan which 
has now existed since 1859, in favour of one calculated to give 
more certain results, it can hardly be doubted that some such 
course must have been decided upon after the failure which we 
have now recorded. If any additional proof had been wanting of 
the deficiency of existing engineering educational establishments 
to supply.a sufficient number of engineers for the Indian Govern- 
ment, or to justify the course which has just been adopted of 
establishing a civil engineering college for India, surely it is now 
furnished in the results of the recent examination, which must 
fall as a crushing blow upon the arguments of the opponents to the 
Government college scheme. The following are the names, ages, 
&c., of the successful candidates at the recent examination :— 








Name. Age. | School or College. Engineer. 
bert McHafii | | "Ss eee 
1, Ro’ cHaffie 1.E., Glasgow. 
Melliss .. .. 21 |Glasgow University. |) Mr. BR. Dunlop, 
| | C.E., Glasgow. 
iT 


Queen’s College, Belfast,| { Dundalk & Green- 


2. Edmond Gibson 20 ore Railway 
8. Alfred G. W. | F. Armstrong, 
Reid .. ..f| % [Sines College, ersce C.E., London. 
‘ * | (J. é. Smith, C.E., 
4, Loudoun ° asgow. 
Maclean.. ..¢| 2% |Glasgow University. Dingwalland Skye 
Railway 








The number of marks obtained by the successful candidates in 
the various subjects was as follows :— 











Mathe- Engi- Sur- 
Name. matics, | neering. | voying. | Total. 
1. R. McH. Melliss.. .. .. 273 275 106 654 
SU eee ee 200 266 147 613 
& 2G WH. eld - 55 s- ae 208 293 107 60S 
4,L.F. Maclean .. .. :. 207 225 14 Gu6 
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RAILWAY MATTERS. 


Tur Camden and Amboy Railway has not yet passed under the 
control of its lessees, the Pennsylvania Railroad Company, and 
the result has been a slight pecuniary loss to the shareholders. 

THE German Government has ordered the prompt completion 
of the railway lines being constructed along the northern coast of 
Germany, which are considered an essential part of the coast 
defences, 

Tue recent féte in aid of the Great Western and Bristol and 
Exeter Railway Widows’ and Orphans’ Fund, held in Englefield 


. ‘Park, near Reading, the seat of Mr. Benyon, M.P., yielded about 


£600 for the funds of the charity. 

AN announcement has been made at Florence that the Mont 
Cenis Railway will be opened from Bussolino to Modane on the 
15th of September. Traffic along the whole line to St. Michel 
will commence at the beginning of October. 

Tue North Metropolitan Tramway Company have extended 
their line as far as Islington-green, and are making active ~— 
in their further extension to Highgate, the rails having been 
laid down for a considerable distance along the Liverpool-road, 
and also in the Holloway-road. 

AN awkward mishap befell a fine locomotive which arrived 
recently from England for the Roumelian Railway Company. 
Through mismanagement in transferring it from the ship to the 
mahone, it was allowed to fall twenty fathoms deep to the bottom 
of the Bosphorus, opposite the Arsenal, where it now lies. 

THE net result of the traffic of the London, Chatham, and Dover 
Railway for the half-year is a balance of £124,945 18s. 2d., earned 
at a percentage of 60°93, as compared with a balance of £112,513 
2s. 4d. for the corresponding period of 1870, earned at 64°13 per 
cent. The company will begin running trains into Moorgate-street 
on the Ist of September. 

A MEETING was held in Baildon Mechanics’ Institute, on Thurs- 
«lay evening, to consider the propriety of a railway being formed 
tto Baildon and beyond. Mr. W. W. Holmes was in the chair, and 
‘the attendance was numerous. After the subject had been fully 
~ventilated by several speakers, it was resolved, on the motion of 
Mr. Midgley, seconded by Mr. Jagger, that Mr. Holmes and Mr. 

. Blackburn wait upon Mr. M. W. Thompson, to ascertain 
whether the Midland Railway Company would be willing to pro- 
vide railway accommodation to Baildon. Some of the speakers 
were in favour of the-Great Northern Company making the 
suggested line. 

AN important link in the communication between London and 
places in the Isle of Wight beyond Ryde has been supplied by the 
completion of the short length of line between the railway station 
and pier at Ryde, which was opened for traffic yesterday. 
Sandown, Shanklin, and Ventnor passengers will, with their 
luggage, be now conveyed to and from the boats at Ryde Pier 
without having to change into the omnibuses for the journey 
through the town between the pier and railway station at Ryde. 
This will be a great convenience, and save time in the through 
service between the Isle of Wight and Victoria, London Bridge, 
Waterloo, Xe. 

In the case of a young woman, named Blamires, who sued the 
Lancashire and Yorkshire Railway company at the Manchester 
assizes for compensation for injuries she sustained while travelling 
in an excursion train on the company’s line, the jury awarded 
£300, expressly on the ground that no provision had been made 
for communicating with the guard, although the train travelled 
more than twenty miles without stopping. The accident was 
caused by the breaking of a wheel tire, and the company main- 
tained that they could not be answerable for that. On this point 
the jury were with them. They found that the company were 
not guilty of negligence, either in the ~ Y » of the material of 
which the tire of the wheel was made, or of the mode adopted, by 
riveting, to fasten it on to the wheel. 


A CASE of some importance to travellers by the Metropolitan 
and District railways has just been before Mr. Mansfield at Mary- 
lebone. Mr. Philip John Moore, of 11, St. Mary’s-road, Notting- 
hill, was charged with not paying the excess fare demanded by 
the Metropolitan Railway Company because he had alighted at an 
intermediate station, instead of travelling to the place to which 
he had booked. Henry Claridge, a ticket collector at the Edge- 
ware-road station on the Metropolitan Kailway, stated that on the 

previous evening the defendant gave him a ticket issued at the 
ansion-house, and entitling the holder to travel to Notting-hill- 
gate. The witness demanded 2d., the excess fare, which the 
defendant refused to pay. He gave his name and address as 
Charles Knox, of 28, Cornwall-road, Notting-hill, which the wit- 
ness has since ascertained to be incorrect. He then refused to 
give up the ticket, and was given into custody. Cross-examined 
the witness said that the defendant did not offer to give up the 
ticket if be gota receipt for it until a mancame, Several 
persons advised him not to give up the cket without a receipt. 
Edgware-road was an intermediate station between Moorgate- 
street and Notting-hill. The defendant might have gone on to 
Notting-hill in the train by which he had travelled. It appeared 
that he had taken -a return ticket from Notting-hill-gate to the 
Mansion-house, and, by an arrangement made between the Metro- 
politan District and the Metropolitan Railway, he might, if he 
preferred, return to Notting-hill from Moorgate-street instead of 
from the Mansion-house. Mr. Mansfield said that the case had 
been decided in a superior court. The company had no right to 
demand the excess fare, and the defendant would accordingly be 
discharged. 

THE extensive works which have now for some months been in 
progress in connection with the enlargement of the Blackfriars 
railway station and approaches involve the closing of Holland- 
street, which under the station from Blackfriars-road to 
the east side of the structure, which it is intended to absorb into 
the railway company’s goods station, which is situated under the 
passenger station on a level with Holland-street, from which it is 
approached. Although, however, the company under their parlia- 
mentary powers are about to stop up this street and add it to their 
existing goods area, thereby closing it entirely to the public so far 
as carriage traffic is concerned, they are at the same time providing 
for the continuance of pedestrian traffic by the construction of a 
tunnel or subway under Holland-street from Blackfriars-road to 
the point on the east side of the station, where Holland-street is 
eontinued in a north-easterly direction. This subway, which is 
about eighty yardsin length, four yards in width, and upwards of six 
yards in depth from the street level to the footway below, will be 
approached from Blackfriars-road and the east side of the rail- 
way respectively by a wide and commodious flight of steps. The 
entire length of the subway itself has, according to the Railway 
News, already been completed, and the —— will shortly be 
finished, when the street will be closed and the subway opened for 
foot passengers only, the railway company having provided for the 
carriage traffic by the construction of a new street diverting 
Holland-street into Southwark-street, a large block of buildings 
in the neighbourhood having been purchased and taken down for 
that purpose, as well as for materially increasing the company’s 
goods station, which forms an important portion of the new 
works in progress. The widening of the present station and 
approaches, by theaddition of another double line of rails, is proceed- 
ingrapidly. Alreadythe main girders and iron floorwork extending 
the bridge over Southwark-street are in their places, and the abut- 
ments for carrying the additional line into the station are in course 
of erection. The area of the intended new goods station is exceed- 
ingly spacious, as upwards of 800 square yards, and 
extending into Southwark-street, which forms its southern 
boundary and principalentrance. Nearly all the houses and other 
buildings which have been pu for the purpose have 
—v been removed, and the remainder are in course of demoli- 
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NOTES AND MEMORANDA. 


A USEFUL device, according to the Vallejo (California) Chronicle, 
has been put in operation in some parts of the Solano where the 
grain and grass are very short. An apron is fitted under the 
sickle of the mower, which catches all the grass, and when full is 
dumped into piles. Grass and grain not over three inches in 
height are thus secured, in some cases at the rate of a ton to an 
acre. This device might probably be found useful in other parts 
of the State where the drought has stunted grain and grass. 

Mr. DraMILLA Mutter published, a short time ago, in the 
Gazetta Offciale del Regno d’ Italia, some observations on the course | 
of the magnetic needle during the eclipse. On the 22nd of December | 
last the needle followed its usual course until the commencement | 
of the eclipse, then it went backwards till 1.58 p.m., when it at- | 


| 


' 


tained its maximum declination at the time when the eclipse became 
total. Afterwards it resumed its movement westw: until it 
exactly took up the position it ocoupied before the commencement 
of the eclipse. 

Tue British Consul-General at Havana, Mr. Graham Dunlop, 
in his report for the year 1870-1, observes that it is thought that 
the papermakers of England should give some attention to the 
enormous quantities of fibrous tropical plants and trees which 
abound in Cuba. Successful experiments have been made by local 
papermakers on the fibre of the bamboo cane and on some of the 
creeping parasitic plants indigenous to Cuba. The Consul hears 
that attention is being given in Jamaica to the preparation of the 
fibre of the bamboo for the papermakers in America, This beau- 
tiful plant, or rather tree, grows abundantly in Cuba, and could 
be purchased and crushed at very cheap rates. It is said to excel 
for paper all the fibrous grasses of late used by our papermakers, 
and to i easily with the linen rag pulp and other more ordinary 
materials. 


In the seven decennial periods which have now just elapsed 
since the taking of the first census, the population of England, 
Scotland, and Wales has rather more than doubled, having in- 
creased by about 12,230,000, The Chamber of Agriculture Jour- 
nal says that the ratio of increase has been tolerably uniform, the 
average increase for the whole period having been at the rate of 
about 175,000 a year, while in the two latest divisions (ten and 
nine years) it has averaged 210,000 and 255,000a year respectively. 
The rapid increase in the importation of corn is surprising. It 
appears that the average number fed by foreign wheat in each 
year for the period of ten years ending 1850 was 3,500,000, and 
the corresponding figures for each year of the nine last in the table 
are 8,600,000. It appears, too, that free trade was the turning 
point in the history of our agricultural production. Since 1850 
the home growth of wheat has steadily diminished ; it maintained 
only 15,400,000, on the average of the past nine years, compared 
with 16,000,000 then. 


AN interesting modification of Wheatstone’s celebrated experi- 
ment of the Telephonic Concert was recently tried at the Central 
High School of Philadelphia. A rod of English deal, about 20ft. 
in length and jin. thick, was let down through a platform into the 
room below. Insulation from the platform and the ceiling of the 
lower room was obtained by enclosing the rod with small sections 
of thick rubber hose, against the lower end of the rod the sounding 
box of a small tuning fork was placed. On speaking or singing 
into the open end of this the sounds were transmitted by the rod 
to the room above, the volume of the sound being increased by 
placing a guitar on the upper end of the rod. The experiment is 
exceedingly interesting and striking. Although the interval be- 
tween the notes is perfectly preserved, their intensity and quality 
are changed very decidedly, the effect being similar to that pro- 
duced by ventriloquism. As the position of the rod is immaterial 
striking effects can be produced as though by ventriloquism. A 
small figure placed on the end of the red or on the sounding box 
adds greatly to the effect. A songis transmitted in a very amusing 
manner. As itis preferable to have the sounding box held so 
that the pulses should impinge in the direction of the length of 
the rod, the experimenter in the room beneath rested for conveni- 
ence on a settee. This mode of transmission of sound does not, 
of course, give as good results as by means of hollow tubes, as the 
transmitted sound cannot be heard at as greata distance. It is 
interesting, however, from its novelty. 

THE readiest method of testing the quality of steel is by sub- 
mitting the fracture tothe microscope. This requires considerable 
experience, and a very powerful instrument. 2 unassisted eye 
may make a tolerable guess, but the result cannot be relied upon. 
Not so, however, where its power is multiplied by the powerful 
lens of the microscope. The crystals are found then to be octahe- 
dral, presenting the form of a double ag oie joined base to base. 
As the carbon decreases the pyramids become flatter, from the 
cubical form in cast iron down to the flattened form in wrought 
iron, which confers upon it greater capacity of being welded, and 
thus producing fibre. Between these extremes may be found a 
graduated series of pyramidal forms, more or less elevated accord- 
ing to the quality of the metal. Ifthe steel shows’ under the 





microscope a regular and parallel crystallisation (which may be 
pretty accurately ascertained if the fractured metal be held against 
the light), flashing back to the eye « uniform lustre-like uniformly 
serried needle points, the steel is of good quality. In proport’ on 
as it departs from this, and shows groups of crystals whose «,yj.) 
direction is not parallel, causing the needle-like fragme gts of 
crystals to reflect a lustre patched here and there with, ghade 
imparting to one portion a bright silvery tone, and to gnother a 
dark grey one, the metal is of inferior quality or mak . Pjponess 
and parallelism of grain can be produced by repeat 29 melting. or 
heating, or hammering it cold, or at a dull 7 o¢ heat, Cold 
hammering has the effect of producing an extrer je}y fine grain. 

M. C. Puscuer, of Nuremberg, proposes a D’ sw method of colour- 
ing metals which can be executed quickly an ;cheaply. He produces 
on these surfaces a coating of metallic sul hides analogous to those 


found in nature, as for example, sulrinide of lead. These vy 
stable sulphur combinations, as is Well known, are not affected 
by ordinary agents. According %o Puscher’s method, in five 
minutes there may be imparted ¢o thousands of brass articles a 
colour varying from a beautiful pold to a copper red, then carmine 
then dark, then light, aniline blue, to a blue white, like 
sulphide of lead, and at last a reddish white, according to the 
length of time they remain in the solution used. The colours 
the most beautiful lustre, and, if the articles to be coloured 
ave been previously thoroughly cleaned by means of acids and 
alkalies, they adhere so firmly that they may be operated upon by 
the polishing steel. To prepare the solution dissolve 1) oz. of 
ey hite of soda in one pound of water, and add 14 oz. acetate 
of lead dissolved in half a pound of water. When this clear solu- 
tion is heated to 190 deg. to 210 deg. Fah. it decomposes slowly 
and precipitates sulphide ef lead in brown flocks. If metal is now 
present, a part of the sulphide of lead is deposited thereon, and 
according to the thickness of the deposited sulphide of lead the 
above-mentioned beautiful lustre colours are produced. To 
produce an even colouring the articles to be coloured must be 
evenly heated. Iron treated with this solution takes a steel-blue 
colour; zinc, a brown colour; in the case of copper objects the 
first gold colour does not appear; lead and zinc are entiz ely indif- 
ferent. _Tf, instead of the acetate of lead, an equal weight of 
sulphuric acid is added to the hyposulphite of soda and the process 

carried on as before, the brass is covered with a very beautiful rec 
— Hy followed by a green, which is not in the first seeusionnl 
¥ < colours, and changes finally to a splendid brown with green 
- red iris-glitter ; this last is a very durable coating, and may 
= special attention in manufactures, Very beautiful marbleiged 
esigns can be produced by using a lead solution ith 


gum- th on brass which has been heated to 910 
oF to heceak Gane ee es } f lead. 


MISCELLANEA, 

THE work of rebuilding the docks and piers of New York city, 
under the comprehensive plan framed by General M‘Clellan, has 
begun near the battery at the southern end of the city on the 
Hudson river side, The plan involves great labour and expense, 
and will take many years to complete. 


WE regret to learn that Dr. Carpenter’s engagements will pre- 
vent his devoting himself to the work of deep-sea sounding, which 


| he has so ably begun. We are glad, however, to hear that the 


Government is prepared to entertain favourably the request for 
the expedition of deep-sea exploration. 

THe Nagasaki Gazette states that Japanese coal is in future to 
be used by English vessels in Japanese seas. It is reported that 
the coal from Takosima is equal to the best English coal. This 
mine at the present time produces about 200 tons per week, and it 
is said to be capable of producing 500 tons. 

GLASS-BLOWING is one of the most flourishing trades in Paris, 
It employs 20,000 workmen, who receive wages to the amount of 
18,000,000f, Free importations from abroad must, however, be 
permitted, as the native industry is not equal to the demand made 
upon it by the damage created during the recent struggle. 

On Monday the foundation-stone of a new lighthouse was laid 
at the Longships, off Land’s End, by the resident engineer, Mr, 
M. Bearley. The stone weighed two tons, and is of French granite. 
It forms part of the lowest course of the tower, and is fitted into 
therock. The lighthouse will be 116ft. above high water, and tho 
light will be seen at the distance of sixteen miles. 

Tue Bonnet Carré crevasse and the overflows at New Orleans 
played sad havoc with the railways in the neighbourhood of that 
city, the principal sufferer being the New Orleans and Jackson 
line, which was washed away for a distance of thirteen miles. 
For several weeks travel has been interrupted by this break, but 
the road has now been entirely rebuilt, and is said to be in better 
condition than before the flood. 

TeN large boilers, at the works of Mr. Botterill, dyer, Kirkstall. 
road, Leeds, have just been fitted up with what is described as a 
new, simple, cheap, and perfect smoke consumer, On the invita- 
tion of Mr. Botterill, the apparatus has been inspected by the 
members of the Sanitary Committee of the Corporation, who are 
unanimously of opinion that it is now most efficacious in prevent- 
ing smoke, and is applicable to all boilers at a very small expense, 
We understand that Mr. Botterill will allow any one interested in 
the consumption of smoke to examine his new apparatus. 

Coronet Hoce, the chairman of the Metropolitan Board of 
Works, laid the foundation-stone on Saturday of the Chelsea 
section of the Thames Embankment, which will extend along the 
river front of Chelsea Hospital to the foot of Battersea Bridge. 
Colonel Hogg, at the close of the ceremony, announced that her 
Majesty, by the advice of the Prime Minister, had been pleased 
to confer upon Mr. Bazalgette the distinction of the Civil C.B. in 
recognition of his services to the metropolis during his connection 
with the Metropolitan Board. Our readers will remember that 
we very fully illustrated and described this work in anticipation, 
in our last volume, at pp. 340, 354, and 365, 

THE preparations for the manufacture of the Martini-Henry 
rifle at ammunition ona large scale are now far advanced at the 
Government factories, and we understand that about 10,000 of 
these rifles, with 2,000,000 rounds of ammunition, will be supplied 
during the present year. It is, perhaps, the knowledge of this 
circumstance which has stimulated into renewed activit the 
opposition of those who are unfavourably disposed tow the 
Government arm. To judge from a question lately asked by Mr. 
Bernal Osborne, and from some paragraphs which have appeared in 
the columns of our contemporaries, one would a that the 
Martini-Henry failed to give satisfaction at Wimbledon, instead 
of having for the third time publicly justified by its quick and 
accurate shooting its selection as the new military weapon. 

In railway matters a feat of quick and comprehensive lab 
has just been performed which deserves mention. The Ob’ yyy 
Mississippi Railway, which runs from Cincinnati to St 9 and 
having passed under new auspices, it became ne ., Louis, 
change the gauge from 6ft. width to 4ft. 9in. The  gessary te 
300 miles long, and, in order not to interfere v _, fine is about 
Sunday was selected as the day to make the Ath the traffic, 
available force of the line was set to work change. ll the 
break; the railson the entire length were’ ., beginning at day- 
on the narrower gauge, and at 11 o’clo aaken up and replaced 
parties had completed their labour, ak am, alt the working 
running order, Next day trains b and the new line was in 
gauge. This remarkable work, er’ gan running on the narrow 
was performed in about seven hy -cending over 300 miles of line, 

THE value of the steam vars. 

Kingdom in June was £2 engines exported from the United 
June, 1870, and £159,1?’ 4,051, a8 compared with £213,698 in 
ending June 30, thisy -4 in June, 1869, and in the six monthe 
in*;he correspondin’ ~¢8r, £939,025, as compared with £1,031,545 
ponding period of es of 1870, and £804,897 in the corre- 
exported to 7 f 1869. In these latter totals the steam engines 
respective! _ “ussia figured for £112,235, £112,478, and £36,292 
ao Th J+ those sent to Egypt for £137,674, £190,795 ; 
£53,754 : syP 7,674, £190,795, and 
C71. 1°.» Tspectively; and those sent to British India for £114,603 

7 dy and £167,697 respectively. The steam engi td 
Australia to June 30, this ye “ ngines sent to 
£65, 954 and £38 143° year, were valued at £45,575, against 

Soe nd £98,145 respectively ; and those forwarded to Brazil 
at £27,978, against £30,805 and £16,899 respectively. The export 
to other countrics were comparatively unim ~ 9 This b _ h 
of British exports would seem to be pretty well maintained, xt 
e seth time . Pay be seen that it exhibits little progress, ‘ 

HE value of the steam engi Tn? 
Kingdom in June was £209,051, as —_ = Go Uetied 
June, 1870, and £159,126 in June, 1869; and in the six months 
ending June 30th of the present year £939,025, as compared with 
£1,031,545 in the corresponding period of 1870, and £804,897 j 
the corresponding period of 1869, In these latter totals the steam 
engines exported to Russia figured for £112,233, £112,478, and 
£36,292 respectively ; those sent to Egypt for £137,674, £190,795 
and £53,754 respectively ; and those sent to British India for 
£114,603, £71,133, and £167,697 respectively. The steam engine 

: pas - . gines 
sent to Australia to June 30th this year were valued at £45,575 
against £65,954 and £38,143 respectively; and those forwarded to 
Brazil at £27,978, against £30,805 and £16,899 respectively 
The exports to other countries were comparatively pam aa, 
This branch of British exports would seem to be seetty well 
ie ae Sag the same time it will be seen that it exhibits 


THE report presented at the last meeting of the London Tram 
ways Company stated that in two or ‘eens weeks the Greenwich, 
line would be completed to Westminster and Blackfriars bridze: 
and the Clapham and Brixton line, which mow ran only to West. 
minster Bridge, would be, brought inte eennection with Black- 
friars. The line to Walworth-road and, Camberwell was nearly 
ready for opening to both bridges. Quithelines to Brixton ani 
Clapham, which were alone completea, the net profits for the 
hali-year had been equal to 12 per cent. per annum on the capital 
expended on them, without allowance for renewals. The directors 
proposed to pay out of the earnings of the past half-year an in- 
terim dividend at the rate of 6 per cent. per annum ‘on the capital 
called up, The chairman (Mr, A. W. Young, M.P.) said they hal 
carried .609, 669 passengers, which showed that the Lendon public 
would patronise tramways. The bills for the proposed extensions 
wonld stand over till next session, when they would be taken up 
e point at which they had left off in the present session. 
hey wanted to complete their line from Battersea Park to Black- 
friars. They found that an addition of one mile to four miles and 
a half already opened had produced an increase of 50 per cent. in 
the gross receipts, so that it was impossible to say what the traffic 





The solution may be * o ; 
i “y used several times, and is not liablé to spon- 


would be when their system of lines was completed. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—MM. Xavier and Boyrveav, Rue de la Banque. 
BERLIN. —Messrs. A. Asuer and Co., 11, Untre den Linden. 
VIENNA.—Messrs. Grrotp and Co., ‘Booksellers. 
LEIPSIC.—A.Ppuons Diirzr, Bookseller. 
RID.—D. Jose Atcover, Bditor and Proprietor of the ‘* Gaceta 
Industrial,” Preciados 49 y 51. 
NEW YORK.—Wi.tmer and Rocers, 47, Nassau-street. 


. TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

Pd pee anne ens < gehen tt Pew ipa 3 or Sonal 
ing questions, must be accompani name and address 0, 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 


communications. i ‘ 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order 
that answers received by us may be forwarded to their destination, 
No notice will be taken of communications which do not comply 
with these instructions, 

C. E.—Yea, as the account has reached us it is rather vague, but we have no 
doubt that after a few experiments you will arrive at a satisfactory result, 

8. F. (Lyle-street).— We are in possession of no particulars concerning the 
engines of the ship you name, and are therefore unable to answer your 
question. ° 

A ‘SUpeciBer.—It depends on circumstances. If you will in 
state what the nature of the invention is we shall be able to answer your 
question. 

H C.— There is no difference whatever between a square mile and an area a 
mile square. The difference between two square miles and an area two 
miles square, is two square miles. 

R. B. F. anv Co. (Clifford Mills).—As you have not sent your address in 
full we cannot write to you by post. You were clearly in the wrong about 
the fagman. About the smoke nuisance it is quitea different question. 
No amount of opposition can affect you 30 long as you do not break the 
law. We shall have improved legislation on the whole subject before long, 
no doubt. 

J. B. anp Sons.{1) We hardly understand your question. If the water is 
so far below the condenser that it will not flow in of its own accord, to begin 
with, you must start by blowing well through to expel all the air, then shut 
off the steam, and as the condenser cools down, the pressure will soon fall in 
it suficiently to raise the water two or three feet ; after you once get the 
water to the jet there can be no further trouble. (2) Water cannot be 
heated downwards, except very slowly indeed, if it is kept at rest. The 
upper stratum might boil violently, while it was quite cold below. 


GRAINING POWDER. 
(To the Bditor of The Engineer.) 
Srr,—Can you inform us the name of a firm who are makers of hand 
machines for graining mining powder ? J. H. W. anv Co. 


T ae Enorvger can be had, by order, from any newsagent in town or country 
at the various railway stations; or it ¥ preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 

Hal- ly (including doublemumber) .. .. «. £0 lds. 6d. 

Yearly (including two double numbers)... .. «» £1 9s. Od. 
f credit occur, an extra charge of two shillings and sixpence per annum 
will be made, Tue ENGINEER is registered for transmission abroad, 

Advertisements cannot be inserted unless delivered before siz o’clock on Thur 
day evening in each week. The charge for four lines and wnder is three 
shillings ; each line afterwards, ninepence. line averages eight words ; 
blocks are charged the same rate for the space they All. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and the publishing department of the paper 
are to be addressed to the Publisher, Mr. George Riche; all other 
letters to be addressed to the Editor of Taz ENGINEER, 163, Strand. 
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SIR WILLIAM THOMSON ON THE ORIGIN OF LIFE, 

Wuertuer the address of the President of the British 
Association will or will not be made the subject of general 
criticism by thoughtful men we are unable tosay. It is 
none the less certain that it contains the enunciation of a 
theory which will not be jmermengy even partially ac- 
cepted without close examination. e earlier portion of 
Sir William Thomson’s address was devoted to a succinct, 
and, on the whole, able résumé of the labours of many 
men of science: — Sir John Herschel, Stokes, Fourier, 
Gauss, Airy, Faraday, Joule, Weber, Maxwell, Pasteur, 
Bastien, and a host of others received notice at Sir Wil- 
liam’s hands. If this part of his work was not done 
with consummate ability, it was at least done in a 
way with which little fault can be found. In the 
latter part of his address the President shook off all 
historical trammels, and gave expression to a theory which, 
if not absolutely novel, is still, in the form which he im- 
parted it, one of the newest speculations in the world of 
science, It is understood that the President of the British 
Association aueey fulfils his duties if he fails to lead 
the thoughts of his hearers yet further into the regions of 
speculative science than they have ever been led before. 
People go to hear the opening address delivered each year, 
in the full expectation that they will not only have the 
entire history of some branch of scientific inquiry laid be- 
fore them in a compendious form, but that the curtain 
hiding that which is from that which is to be, will be 
raised sufficiently to give them a glimpse at the future of 
that branch of scientific inquiry with which the President 
has thought proper to deal. In this expectation the 
public are seldom disappointed. This year they have re- 
ceived more than they could even have hoped. Sir Wil- 
liam Thomson has grappled with the greatest problem 
that ever engaged the mind of man, and, rejecting 
all the theories as to the origin of life on this earth, 
whether in plant or animal, which have gone before, 
he has, in the heart of one of the most orthodox cities 
to be found in the most orthodox of nations, enunciated 
views as to the source from which came all the plants and 
avimals which inhabit this world, more startling, more 
original, and more opposed, we venture to think, to the 
opinions of the great majority of his hearers than ever 
were heard before. Sir William Thomson absolutely . 
the theory of spontaneous generation with which Pro- 
fessor Huxley dealt last year at Liverpool. He also rejects 
the proximate efforts of Creative Will, and plainly states 
his belief that life was first supplied to this earth by 
meteoric action. Here are his words:— 

“When a volcanic island springs up from the sea, and after 
few is found clothed with v 
rt wpe a peo 

on no 

that the beginning of vegetable life on the earth is to be similarly 
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explained? . . . It is often assumed that all, and it is certain 
that some, meteoric stones are fragments which had been broken 
off from masses and launched free into space. Itisas sure 
that collisions must occur between masses moving through 
space as it is that ships, steered without intelli directed to 
ent collision, could not cross and recross the Atlantic for 
ousands of years with immunity from collisions. When two 
great masses come into collision in space it is certain that a large 
part of each is melted ; but it seems also quite certain that in many 
cases a large quantity of débris must be shot forth in all directions, 
much of which may have experienced no greater violence than in- 
dividual pieces of rock experience in a landslip or in blasting by 
gunpowder. Should the time when this earth comes into collision 
with another body comparable in dimensions to itself be when it 
is still clothed as at present with vegetation, many great and small 
fragments carrying and living plants and caests would un- 
doubtedly be scattered through space. Hence, and because we all 
confidently believe that there are at present, and have been from 
time immemorial, many worlds of life besides our own, we must 
regar«l it as probable in the highest that there are countless 
seed-bearing meteoric stones moving about through space. If at 
the present instant no life existed 2 this earth, one such stone 
falling upon it might, by what we blindly call natural causes, lead 
to its becoming covered with vegetation. Iam fully conscious of 
the many scientific objections which may be urged against this 
hypothesis, bat I believe them to be all answerable. I have already 
taxed your patience too severely to allow me to think of discussing 
any of them on the present occasion. The hypothesis that life 
originated on this earth through moss-grown fragments from the 
ruins of another world may seem wild and visionary, All I main- 
tain is that it is not unscientific.” 

It is extremely improbable that any one knowing who 
Sir William Thomson is, and understanding the nature of 
his attainments, will be disposed to regard any expression 
of his opinions as being wild. or visionary without ver 
sufficient cause. It is, perhaps, the misfortune of suc 
men as he that all that they say is weighed and exa- 
mined with the utmost care. He need not fear that his 
notions will be laughed at, or put on one side as unworthy 
of sober attention, We shall not dispute the point that 
his theory is wild and visionary, but we only admit that it 
is so because, whatever Sir William Thomson may think 
to the contrary, it is not scientific. In the first place, 
he has approached his subject in a spirit totally opposed 
to pure science; he assumes everything, he proves nothing. 
That is possible which cannot be disproved ; that is possible 
under certain conditions, the possibility of which admits 
of proof; but that is to the last degree improbable, the 
impossibility of which admits of being proved, if not 
directly, yet by analogy. Sir William Thomson’s ideas 
come under the last ayo At one leap he over- 
comes a host of obstacles and lays down a theory of the 
universe—because we cannot stop with the fracture of 
the first little planet whose f ents fecundated this 
globe ; we must go still further back, and grapple with 
phenomena extending over countless millions of ages, and 
endless . But on what is the theory based? Is it on 
the sound deductions of scientific men? Is there any solid 
stratum of fact on which to support it? Nothing of the 
kind, It is from heginningto end a'pure speculation, which 
from the nature of things, even if true,is almost incapable 
of demonstration; while all that we know goes, on the 
other hand, to show that the things which gir William 
Thomson tells us may have come to pass, could not have 
come tv pass. Let usexamine his theory a little more in 
detail. 

To begin, we are as far off as ever from the origin of 
life. Sir William Thomson may attribute the birth in 
this world of a given species of cryptogam to the immi- 
gration of an aérolite, a fragment of another planet 
covered with the moss in question. ence came the 
moss on the aérolite? It would be puerile to argue out 
this point, or trace to its limits the theory of the dissemi- 
nation of life through hosts of remains of planets or 
masses of cosmical matter mangled out of all shapeliness 
by incessant collisions. The real points at issue are these : 
—lIs it probable that any other mass of cosmical matter 
bears seeds which would germinate and flourish or our 
earth? Is it probable that such seeds, assuming them to 
exist, would survive the effects produced by a collision 
sufficiently forcible to break up and disintegrate a mass 
clothed with verdure, or supporting animal life? Is it 
probable that the life borne by such a fragment would sur- 
vive the effects of collisions with this planet and its atmo- 
sphere? The answers must be in the negative. There is 
not a region on earth which has not plants and animals 
which cannot live elsewhere. Remove them but a thou- 
sand miles from their home, and the change in conditions 
wrought by the transfer suffices to kill them. What, then, 
must that meteoric life be which can sustain a transfer 
through millions of miles of space? Is it probable that Mer- 
cury or Neptune, if teeming with life, could communicate to 
this earth a single plant or animal which would survive 
for a moment? Shall we then assume that this earth when 
first created, and before life existed on its surface, rolling 
as it now does round the sun, was supplied with life by 
one or by thousands of cosmical bodies, the débris of pre- 
existent planets, moving under conditions of heat and light 
without the remotest parallel in any region of the earth? 
We do not say that the idea is absurd; we only say that 
it is opposed to all knowledge concerning the conditions 
under which life exists on this earth. The difficulties with 
which Sir William Thomson will have to contend before 
he can prove that the lowest organised existence which the 
microscope reveals, could live equally well on this earth 
and on the surface of some cosmical Lely wandering else- 
where in space, are simply insuperable. On this ground 
alone his theory must for ever remain incapable of demon- 
stration. And out of these negations grows another argu- 
ment which assumes a positive shape. Not only is it im- 
possible to prove that things may live as well on this earth 
. a} one = star te to yee A conditions = 

ight, and atmosphere, but it is possible to prove by 
direct ae that adrolites do not, and could not at any 
time since the earth was provided with an atmosphere, 
carry a germ of life in any form to its surface. Nothing 
is more certain than that high temperatures are inimical to 
life. But it is at least equally certain that aérolites are 


| invariably raised to very high temperatures indeed in tra- 
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| 
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versing our atmosphere. say no of the evidence 
afforded by our sense of vision, which ws the atrolite 
as a “shooting star,” we may cite the investigations of 





Joule, who has shown conclusively that the heat resulting 
from the arrest of these meteors hurrying through our 
atmosphere is such as would melt te lee number of 
them, while the remainder, moving at a smaller velocity 
would be made white hot. Under these circumstances, it 
is utterly unscientific—to use no harsher expression—to 
suggest that life could be carried to us from afar by any 
meteoric fragment. Again, the closest examination of 
meteoric stones has failed to detect the presence of any sub- 
stance indicating the pre-existence of life. Nothing, for 
example, like a calcareous mass built up of microscopic 
shells, like a lump of chalk, has ever been detected. 
We have, on the contrary, invariably metallic masses 
which have appareutly undergone fusion. Only a single 
instance to the contrary cau be adduced — the case, 
vamely, of an aérolite which fell at Kaba-Debrec- 
zin in April, 1857, in which M. Wohler states that 
he found a trace of organic matter resembling paraffin in 
in some respects. It would be waste of time to carry the 
point further; all that is known in connection with aéro- 
lites, star showers, or meteors, is opposed to Sir William 
Thomson’s theory; and, on the other hand, there is not, so 
far as we are aware, a single fact which can be adduced 
to support it. We have been content to deal with Sir 
William Thomson’s theory on the lowest possible basis. 
We have not touched on the host of difficulties which pre- 
sent themselves if we extend the theory to the transfer of 
the higher organisms from other spheres to our own. We 
have satisfied ourselves with considering its merits, as 
though its author contemplated the communication from 
planet to planet of nothing more noble in the range of life 
than a bit of protoplasm; and even within these limits it 
is, we repeat, utterly unscientific in the highest and purest 
sense of the word science. 

In obedience to a ular cry, it seems to be necessary 
that the President of the British Association should pro- 
pound something to startle his hearers. But as there is quite 
enough to befound within the limits of true science tosupply 
all the demands which can be made by a general audience, 
it is, we think, injudicious, to say the least, to enter a region 
of speculation to which thereareno bounds, The theory of 
the universe forms a subject on which it is legitimate to 
suspend our judgment. It is not one that can be dis- 
cussed with advantage before mixed masses. The best 
that can happen for the theory we have considered is that 
it should vanish as quickly from the world of science and 
thought as one of those shooting stars with which it pro- 
fesses to deal glances down the vault of heaven to ever- 
lasting obscurity. 


THE MEGERA, 


Tue loss of the Captain, the running aground of the 
Agincourt, and the calamity which has befallen the 
Megvera, place the Admiralty in a very unpleasant position. 
The last has not yet been heard about the Captain. Those 
in command of the Agincourt have escaped with repri- 
mands and an admonishment; and the Admiralty as repre- 
sented by Mr. Goschen, have been submitted to something 
not unlike a court-martial in the House of Parliament. 
Mr. Goschen’s defence is not a little amusing. It simply 
amounts to this :—“ We did not know that the ship was unfit 
to go to Australia. No one to whom we —_ for infor- 
mation did; so we sent her. Nobody is to blame. If you 
insist on blaming somebody, then blame Mr. Reed.” That 
is the sum and substance of all that the First Lord of the 
Admiralty has said on the subject. 

As to the war now raging between Mr. Reed and the 
Admiralty we shall at present say ——. It is of far 
too personal a character to be interesting. But it may not 
be out of place to say a few words about other aspects of 
the controversy. In the first place, as no one seems to 
know why the Megera has been run ashore on a vol- 
canic island, it is perhaps a little premature to attack the 
Admiralty at all. For anything that is known to the con- 
trary, the strength or weakness of the ship at the time she 
sailed may have nothing to do with the matter. We do 
not say that her loss is not a direct consequence of her 
decrepitude ; but it might be as well to have this point 
definitely settled before eny one is attacked. Mr. Goschen 
would have done better to have maintained a strict official 
silence until he had full information, rather than commit 
himself as he has done by his explanations. It is just on 
the cards that the ship has been lost from causes which 
would have operated just in the same way if she had been 
launched last year instead of being launched twenty-seven 
years since, 

If such news were to arrive to-day, or to-morrow, how 
much Mr. Goschen would enjoy himself when he went down 
to the House to make his explanations! But nothing 
can save him now. If it were announced to-morrow, that 
the ship had been got off, and was vo aging pleasantly to 
her destination, carrying a crew who held er to be the very 

ueen of all craft, it would not help the First Lord a bit. 

is defence is the very head and front of the accusation 
brought against him and his colleagues. He did not know 
whether the ship was or was not fit for the intended 
service, nor did anyone else at the Admiralty. The 
admission is ruinous. Such things as these are just what 
the Admiralty Board are expected to know. If they cannot 
tell whether a ship belonging to the nation is or is not fit 
for service, people will in to ask, what is the use of the 
Board of Admiralty? and they may insist on replies, and 
——. and reforms,which will prove very unpleasant 
at Whitehall. 

We have reason to think that in proper hands the 
Megzera might have been rendered quite fit for the voyage. 
She was built in 1844, but the Great Britain was built in 
1840, and yet she is still ranning backwards and forwards 
to Australia with the regularity of a mail boat. If the 
Megezra had been properly surveyed, and her plates 
doubled where they were thin, she would still be sound and 
serviceable, She was very strongly built by Fairbairn. 
The Vulcan was built as a sister ship at the same time by 
Mare, of Blackwall. They were both intended for use as 
broadside frigates, and it is worth notice that the Vulcan 


was sold out of the service a year or two since. She had 
her engines taken out, was repaired thoroughly, and con- 
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verted into a sailing ship; and she is at this moment on 
her voyage to Australia with a full cargo. No apprehen- 
sions are entertained as to her safety. 


THE CIVIL ENGINEERING COLLEGE, COOPER’S HILL. 

Havine spoken of the rise and progress of this institu- 
tion, which been established in the face of considerable 
opposition from intereste*l parties, we have now the plea- 
sure of recording its formal inauguration. The ceremony, 
if it can be properly so termed, took place on Saturday 
last, in the presence of his Grace the Duke of Argyle and 
a select company, comprising several members of the 
Indian Council, their lady friends, and visitors. Our 
readers are already aware of the causes which led to the 
establishment of this Indian Civil Engineering College, 
and the purposes which it is intended to fulfil, They 
were briefly recapitulated in a very able and business-like 
manner in the opening speech of the Duke, to which we 
shall presently more particularly refer, but for the moment 
the College itself and its accessories deservedly claim our 
attention. Cooper's Hill, the site of the present structure, 
commands an almost unrivalled view of the neighbouring 
county, embracing within the range of the landsca 
visible from its elevation the towers of Windsor, the 
winding Thames, and the wooded slopes which line the 
adjoining valley. Several years ago an old building stood 
on the spot now occupied by the College. This ancient 
edifice, together with some hundred and twenty-five acres 
of land, were purchased by a gentleman, whose name is of 
no consequence. The house was pulled down and a 
handsome modern mansion erected on its site. There isa 
rumour prevalent in the neighbourhood that the pro- 

rietor never intended to inhabit his new house himself, 

ut confidently anticipated that the numerous natural 
attractions and magnificent scenery with which it was sur- 
rounded, would induce the Prince of Wales to select it asa 
permanent residence. It was, in fact, a royal speculation, 
and has not, perhaps, turned out after all very unprofit- 
able. The Indian Government, having finally determined 
upon their course of action with respect to the mode of 
recruiting the ranks of their Public Works Department, 
and having resolved to have a college of their own for the 
purpose, began to look about for suitable premises. Ulti- 
mately they cameto the conclusion that, with the necessary 
alterations and extensions, the mansion alluded to would 
satisfy their requirements, and they, therefore, for the sum 
of seventy-five thousand pounds, became the proprietors 
of it and the demesne attached to it. Having purchased 
the property, the next step was to adapt it to their use, in 
other words, to convert the building into a college. Under 
the management of their architect, Sir M. D. Wyatt, this 
has been effected at as little expense as possible. Every 
part of the original structure has been retained and 
utilised in some manner or another, and only such new 
buildings erected as were indispensable to the proper 
carrying out of the objectin view. Without entering into 
architectural particulars, or the details of the internal 
arrangements, it will be sufficient to remark that they are 
fully adequate to insure the instruction, the recreation, the 
comfort and the health of the inmates, 

We have on so many previous occasions expressed our 
concurrence with the soundness and justifiable character 
of the views which have induced the Indian authorities to 
seek through a new channel for that which they were un- 
able to obtain by the old, that it is unnecessary for us to 
recapitulate. It is acknowledged, even by those who from 
purely interested motives are disinclined to make the 
avowal, that the Government did not and could not 
procure from the old source a sufficient number of 
civil engineers, duly qualified to fill the vacancies oc- 
curring in the staff of the Public Works Department of 
India. After a fair and pes gang trial the attempt 
proved a complete failure ; and, as it was essential to the 
prosecution of public works in that country that engineers 
should be had, there was no other recourse open to the 
authorities but, if we may use the term, to invent a 
method by which engineers could be obtained both 
in quantity and quality. So much the Duke of Argyle pre- 
mised at thecommencementof his speech, andin just so much 
do we concur with him, although there is no doubt that he 
stretched a point or two in his own favour, with all the 
ability and adroitness of a practised politician. But 
we do not agree with him when he endeavours to prove 
that the educational inefficiency of civil engineers is 
general, because numerous particular examples of in- 
competence have come prominently under his own obser- 
vation. It was impossible for any one to listen to the 
Duke’s speech without feeling that it reflected gravely 
upon the educational status of the profession; and it was 
equally impossible to prevent a sense of shame that, how- 
ever unpalatable his words might be, there was a con- 
siderable degree of truth in them. That the Indian 
Government could not, under the conditions annexed to 
their service, obtain the men they wanted is notorious ; 
that they could not have obtained them had the conditions 
been different is quite another question, and one into 
which we shall not enter. The impression left on the 
mind by a portion of the speech, was that the usual course 
pursued by engineers in their professional and technical 
training, was utterly inadequate to turn out competent men. 
In support of this opinion the Duke quoted one or two 
extracts from a phlet published recently by the In- 
stitution of Civil Engineers, in which the educational short- 
comings of the young members of the profession are set 
forth in the most glaring colours, Bearing in mind that 
The Institution is the very authority which ought to be 
responsible for the general educational standing of the 
profession, the clever manner in which its own published 
confessions were used to prove the deplorable ignorance 
and want of education of civil engineers cannot be very 
gratifying to the society, or, in fact, to any member of the 
profession, But the truth is, that in the whole question of 
the professional, educational, technical training, and social 
status of engineers, The Institution has hitherto cut a 
very sorry figure. Instead of publishing a pamphlet, dis- 
playing the skeleton in its own cupboard, it would have 
acted far more judiciously if it had set itself to work to 





remove it and to cure the evil, instead of exposing it. We 
venture to remind the Institution—for which as a body 
we have the highest esteem and respect—that there is a 
task before it from which it ought not to shrink, and one 
which it is well able to discharge if it will take it in hand. 
It is the placing of the profession on a recognised basis, 
and elevating it to the position occupied by others of a 
similar learned and scientific character. 

Whatever may be the particular branch or branches of 
engineering to which the professional student may in his 
future career devote himself, it is evident that the theore- 
tical foundation, the scientific basis, must be in every case 
identical. In the same manner that a child learns the 
alphabet in order to be able to read, without any reference 
to the books that may be subsequently read, so must a 
student learn mathematics, without any reference to the 

roblems that he may be ultimately required to solve. 

he abstract knowledge must be first acquired, and then 
the application. It is for this reason that the curriculum of 
every school or college must to a great extent be unvaried. 
Certain branches of study may be taught in one more 
fully than in another, and the student may be expected to 
ne higher in some subjects at one establishment than 
at another, but the principle must always remain unalter- 
able. The president of the college, Colonel Chesney, R.E., 
in his remarks on Saturday last, briefly laid down the 
course of instruction to be pursued by the students, which 
consists, as has already been observed in our columns, of a 
combined system of theory and practice. Some may 
consider that a term of three years is but a short 
period, in which to become reasonably proficient in 
the duties and responsibilities which are connected with 
subordinate engineering appointments, It must, however, 
be borne in mind that a certain amount of knowledge is 
demanded of the students before they can gain admission 
to the establishment ; and if the time they have passed in 
acquiring this information be added to that which they will 
subsequently spend in the college, the whole term will be 
found fully equal to that required in the old days of 
regular apprenticeships. The theoretical curriculum at 
Cooper’s Hill will be divided into four principal branches 
or courses of study—engineering, mathematics—pure and 
applied—physical science, and languages. Under the first 
of these will be included surveying, levelling, plan-draw- 
ing, plotting, and as much of the ordinary routine of an 
engineer’s office as can be introduced into an institution of 
the kind. The study of Hindustani will be compulsory, 
as, of course, it ought to be; but it is difficult to per- 
ceive of what use other languages—such as French and 
German—will be to an engineer whose future career lies 
altogether in India. As part of a gentleman’s education 
they ought, no doubt, to be acquired with some degree of 
proficiency, but the student at the Engineering College 
will have quite enough to do if he can master the profes- 
sional part of his course, without troubling himself about 
subjects which are not strictly indispensable to the success 
of his future prospects. There is no necessity for concealing 
the fact that the college course will be a severe fone, and 
will thoroughly test the abilities of the competitors at the 
final examination for appointments, While due provision 
will be made for stiudieg the students opportunities for 
obtaining an actual knowledge of engineering works in 
progress of construction, the theoretical part of their 
course will assimilate as much as possible to that pursued 
at Woolwich, making allowance for the different conditions 
of the two cases. The scientific training of our officers of 
engineers and artillery at Woolwich has always deservedly 
held a high rank, and that the education of their civil 
confréres should partake of the same character is a matter 
which every member é@f the profession would rejoice 
to witness. Those who graduate at Cooper’s Hill will 
have the great advantage of being trained in this desirable 
manner, and will consequently add to the practical infor- 
mation of the engineer—wherever it may be obtained— 
that scientific knowledge which is gradually becoming 
indispensable. 

It must not be imagined that because our opinions of 
the Indian Engineering College are of a favourable cha- 
racter, we consider there are no other means open for the 
adequate education of engineers, It is true that whether 
a young man intends going to India or not, a valuable 
scientific and technical training can be acquired at the col- 
lege; but if that country is not the goal to which he de- 
sires to attain, there are other channels open to him which, 
in many instances, would be less expensive and better cal- 
culated to afford more practical knowledge, so valuable to 
the engineer, than he would obtain under the Indian 
régime. The immediate object of the establishment of the 
new institution is to provide civil engineers for India, and 
for India alone, and, therefore, however generally useful 
portions of the educational course migkt be, there must 
inevitably be some parts which are exclusively adapted to 
benefit those intending to cast their lot in that country. 
Similarly to all colleges, there will be at Cooper’s Hill an 
obligatory and voluntary course of studies. The former 
will be imperative on all students, while the latter may be 
regarded in the light of an honour course, in which candi- 
dates may compete for prizes and distinction in the higher 
branches of the various subjects. In the four chief divi- 
sions already enumerated, namely, engineering, mathe- 
matics, physical science, and languages, it will be necessary 
that a candidate obtain not merely a minimum of marks 
in each division, but also not less than a minimum in the 
whole, To render this more clear, let us suppose that the 
minimum number of marks in any one of the four separate 
subjects be five hundred, then the minimum demanded 


inthe wholefour together will not betwo thousand, butsome | 


highernumber, perhaps two thousand five hundredor three 
thousand, as the examinersmay appoint. Consequently, if 





integrity, is well known to all those who attended its 
inauguration last Saturday. The authorities took every 
care of their visitors and guests, provided special trains 
from and to Waterloo for their accommodation, and car- 
—_ from the Egham station to Cooper’s Hill, We 
wish all success to the new institution, and trust that after 
years may prove the truth of the motto, “Floreat Cooper- 
nia, 





FOREIGN PERIODICAL LITERATURE. 


Amoncst the papers communicated to the Paris Academy of 
Sciences at the meeting of July 10th, we find a most interesting 
memoir by M. Becquerel (“Comptes Rendus,” p. 65) on the 
effect of electricity on the colours of plants, in continuation of a 
paper “On the Transport of Certain Salts by the Electric 
Spark,” which was read on the 26th of July. M. Boussingault 
(p. 77) communicates the results of some experiments on the 
freezing of water in confined spaces. A steel cylinder, 1°3 cent. 
diameter and 46 cent. thick, having a capacity of 55 cubic centi- 
metres, was filled with water and closed by means of a plug. In 
this condition it was exposed to a temperature of 24 deg. below 
zero, Cent., but the water still remained in fluid condition, 
as was shown by the rattling of a piece of steel placed inside. 
On commencing to unscrew the plug a slight effiorescence of ice 
was formed round the mouth of the cylinder, and when the plug 
was entirely removed the water was frozen into a solid mass, in 
the axis of which a column of very small air bubbles was noticed. 
M. Chevreul (p. 84) exhibited to the Academy a mass of cinder 
formed from the ash of papers burnt at the Ministry of Finance 
during the reign of the Commune. He accounted for the pecu- 
liar mineral characters of the cinder by the substances used 
in sizeing modern paper, and described the difference 
between the old and-the new methods of sizeing paper. 
M. De Saint-Venant (p. 86) brought up the report of a commis- 
sion appointed to examine a paper by M. Levy on the mathe. 
matical theory of what M. Tresca has called the “ Flow of Solids;’’ 
that is the internal motion of ductile solids when acted upon by 
an external force. M. Levy’s memoir gives the equations for 
the general case where three dimensions have to be considered, 
regard being especially had to the case in which the matter is 
arranged symmetrically round a vertical axis. The memoir will 
be printed in full in the “ Recueil des Savants Etrangers.” M. 
Partiot (p 91) investigates the action of tides in rivers, and the 
influence of deepening the channel on the velocity of propagation 
of the tidal wave. The velocity appears to be increased by such 
means nearly in proportion to the square root of the depth. The 
paper also treats of the regulation of the course of rivers, and the 
progress of sudden floods. B. Corenwinder (p. 95) contributes 
the fifth portion of his chemical researches on the beet plant, in 
which he investigates the distribution of the mineral constituents 
in the root of the beet. J. Boussinesq (p. 101) continues his 
paper on the motion of water in mains and open canals. J. A. 
Broun (p. 103) contributes a note on the lunar-diurnal and secular 
variation of the magnetic declination. He also proposes a formula 
for calculating the variation at any given period, which appears 
to possess considerable accuracy within certain limits of time. 
A. Ditte (p. 108) gives a résumé of his researches published in 
former numbers of the “ Comptes Rendus” on the heat of com- 
bustion of magnesium, indium, cadmium, and zinc. The various 
physical properties of these metals are clearly exhibited in a 
table at the end of the memoir. The same author (p. 111) con- 
tributes a paper on the influence exerted by the calcination of 
certain metallic oxides on the heat disengaged during their com- 
bination, as illustrated by the variations in the properties of 
magnesia when calcined at various temperatures. MM. Derennes 
and Lartigue (p. 118)) describe a curious case of carbonisation of 
wheat in a granary which was struck by lightning. M. Chapelas 
(p. 119), in a memoir on shooting stars, shows that there are 
two kind of meteoric currents, one of which has a constant 
direction in the upper regions of the atmosphere, and the other 
haa a direction varying with the time of year, and is confined to 
a region much nearer the earth’s surface. C. Grad (p. 133) has 
a paper on the extension of the Gulf Stream towards the North, 
and on the temperature of the seas in those parts. M. Lartigue 
(p. 137) studies the origin of the principal atmospheric currents. 

Amongst the papers contained in Nos, 1, 2, and 3, vol. xxviii. 
of the “ Revue Universelle des Mines,” the arrears of which have 
only recently come to hand, we have to call attention to one by 
H. D. Lemmonnier, of the Heming Ironworks, Department of 
La Meurthe, on the French iron trade. The paper is in the 
form of answers to the twenty-seven questions proposed by the 
parliamentary commission appointed by the late French Go- 
vernment to inquire into the subject. E. de Cuyper (p. 33) de 
scribes the stratigraphical arrangement of a portion of the 
Hainaut coal-field, which is of purely local interest. L. Valant 
(p. 79) gives a description of the methods of setting out the 
grooves of rolls for railway bars of various sections. Mr. I. Low- 
thian Bell’s paper on thechemistry of the blast furnace, and the dis- 
cussion thereon, is given in full at p. 87. A. Noblet contributes a 
memoir on Martin’s process for the manufacture of steel (p. 181). 
At p. 197 we have the full text of Von Dechen’s report on the 
sinkings of the ground which have taken place at Essen during the 
last few years in consequence of the coal mining operations under- 
neath the town. Attention was first drawn to the subject by 
Herr Krupp nearly fifteen years ago, since which time matters 
have become so serious as to engage the attention of the Prus- 
sian Government, by whose authority the present report was 
drawn up. It is of far more than local interest, and is illustrated 
with a plan of the town and sections of the strata below. These 
sections, we may remark, present the unusual, to English eyes, 
at all events, spectacle of horizontal deposits belonging to the 
cretaceous system covering the highly inclined and contorted 
carboniferous beds. A. Philippart follows at p. 261 with an ex- 
haustive memoir, which received a premium from the Associa- 
tion of Engineers of Liege, on the various methods of obtaining 
coke free from sulphur for metallurgical purposes. A. Massange 
(p. 389) describes some improvements in the metallurgy of lead 
which have been introduced in the Hartz during the last two or 
three years. H. Glépin (p. 559) gives an account of an inclined 
plane in use at the Grand-Hornu Colliery, Belgium, in which a 
single line of rails only is necessary, thus effecting a great saving 
in the cost of excavation. The counterbalance weight consists 


| of a mass of cast iron fixed on a low truck, the rails for which 


a candidate obtain less than five hundred marks in any one | 


of the four divisions he will lose his examination; and if 
he obtain a less number of marks in the whole four than 


that represented by the higher minimum he will also incur | 


the same penalty. That the whole style in which the 
college has been arranged is exceedingly well calculated 
to foster a gentlemanly, liberal tone among its na ae 
and encourage feelings of self-respect, manliness, an 


are of a narrower gauge than those upon which the wagons 
run, and are placed within the space included by those rails, 
Some provision must obviously be made for the loaded trucks 
and the counterbalance weight passing each other on the road, 
and this is done by raising the outer line of rails which carrie 
the trucks for a short distance at a certain portion of the line, 
so as to permit the counterbalance weight to pass underneath. 
M. Dwelshauvers-Dery (p. 373) contributes an elaborate math - 
matical article on the calculation of the weight of fly-whecls 
with especial reference to combined high and low-pressu)+: 
engines. ‘The author was led to investigate the question in con- 
sequence of a dispute between an engine builder at Liege and a 
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cotton spinner, who complained of the lightness of the fly-wheel 
of an engine supplied by the former. L. de Koninck (p. 402) 
treats of the determination of sulphur in cast iron. After a 
review of the processes hitherto proposed, the author proceeds 
to describe a new volumetric method which possesses a suffi- 
* cient amount of accuracy, and does not occupy more than three 
and a-half or four hours. Following this (p. 413) we have an 
article on Thomson's road locomotive, and on various systems of 
mountain and narrow gauge railways which, beyond forming a 
convenient réswmé of the subject, call for no special mention. 

In the “Revue des deux Mondes” for August 1st, Admiral 
Jurien de la Graviére continues (p. 509) his article on the French 
fleet of the present day. F. Papillon (p. 594) has an article on 
scientific laboratories, under which term he includes physical 
laboratories and institutions for the study of experimental physio- 
logy or vivisection, a branch of science which has not found 
much favour in this country. The English and American labo- 
ratories are not mentioned, and the article generally is gossipy and 
of no practical importance. Louis Reybaud, of the Institute, 
gives an account, at p. 610,of Krupp’s steel works at Essen. The 
first part is descriptive, and calls for no special notice, as the 
establishment has frequently been described already. The con- 
cluding portion is the most interesting, and the author—evi- 
dently stung to the quick by the Prussian successes—writes 
bitterly what he calls “another chapter of our administrative 
deceits,” in allusion to the cause of the non-adoption of the 
Krupp gun by the French. The secret papers and reports ob- 
tained from the Tuileries appear to show that the circumlocution 
office flourished vigorously under the Imperial régime. He con- 
trasts the Prussian system of private enterprise with the Govern- 
ment factories in France, much to the disadvantage of the latter. 
C. Buloz (p. 680) communicates a short note on the effect of 
water supply on public health, in the course of which he alludes 
to a singular phenomenon which occurs in the landes of the 
south of France. We allude to the formation of an impervious 
stratum of “alios” by the agglutination of the sand at a few 
feet below the surface. A similar rock is said to-be found in the 
sandy flats of the northern shores of Germany. The author also 
mentions the experiments of Professor Pettenkofer at Munich on 
the connection between the level of the subterranean waters in 
wells and the prevalence of certain epidemics. 





IMPROVED SHIPS OF WAR. 
By Micuaet Scort, M.1.C.E., M.L.N.A.* 


Tuts paper is in continuation of those read at the meeting of 
the British Association at Liverpool in September last. 

A distinguished naval ofticer, in referring to the proceedings of 
the French fleet during the late war, drew the author's attention 
to the very great importance of fire in line of the ship's keel. 
The advantages of sail power were also dwelt upon, and it was 
concluded that so long as the rigging did not interfere with the 
efficiency of the guns even fn = 5 sail power would he very 
desirable. But the difficulties to be overcome before the com- 
bined advantages of ri and unrigged ships of war could be 
obtained were formidable. It was only very recently that the 
following paragraph appeared in the Times journal :—“ The 
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surmise of the First Lord that it may be found impossible to 
reconcile fighting with cruising qualities in the same vessel is sup- 
by all our experience up to the present hour. It follows 
that we must have some vessels for cruising and some for fighting, 
and that at once gives us a double fleet and a double demand.” 
This is a serious conclusion, and yet the following considerations 
would seem to justify it. The ship should be heavily armoured, 
so as to be invulnerable to the fire of the largest guns. But if 
so, according to existing types, she would have a very low free- 
board, and with a very low toast and weights disposed as in 
ordinary ships of war she could not carry sail and be safe at sea. 
Then let it be assumed that she must have a high freeboard. In 
this case it will be impossible to plate her thick enough to with- 
stand the fire even of third-rate ape Again, the ship should 
have an all-round fire; but how is this possible with rig; ? No 
doubt a couple of guns could be brought to bear fore and aft in 
the line of keel, or nearly so, but (in rigged ships) this has 
involved having recessed ports directly open to the fire of an 
enemy, and a battery liable to be raked. Moreover, if armed with 
the largest and protected against the heaviest fire, such 
weights sent yond to be carried that, with provision for an 
a 5 supply of fuel, a displacement and draught of water 
would be pee which would prove too great. 
The author has previously described his plan whereby a con- 


siderable proportion of the side armour ordinarily employed might 
be rendered unnece The vessel being constructed on this 
system having a central fort, an armour-plated deck under water, 
and water-tight compartments, or tanks, fore and aft, it is pro- 
posed to place the turrets athwart and abreast, as shown in the 
accompanying sketch. 

The ship is intended to be rigged and to carry sail, the lower 
masts being iron. When pre for action the sails would be 
stowed, all struck and stowed in the central fort. The 
standing rigging would then be lashed to the lower masts, leaving 
only the few stays shown in the drawing, and in ordinary weather 
even these might be cast off, or if cut, the masts would still stand. 
The lower masts being of iron, if shot away and falling overboard 
they would go to the bottom, and there being no loose cordage 
there would 


instead of being placed as usual in the centre line of the ship, are 
placed one at each side and abreast. It will be observed that the 
fire of all four guns could be directed right ahead and astern in 
line of keel, concentrated, and crossed. Should it be objected 
that all the four guns could not be brought to bear simul- 
taneously on one broadside, but only two on each side, the 
reply is, that the ship is intended to fight end on, when she 
would present a —_ target to the enemy, whereas with 
double-turreted vessels, which could bring four guns at the 
same time to bear on each broadside, (1) at suh time 


there would be no fire from the other side; (2) the whole broad- | 


side of the ship would be exposed to an enemy’s fire; (3) even 
assuming they were not rigged, such vessels could only train two 
guns in line of keel fore and aft, or if three guns in line of keel, as 
would be the case with turrets en échelon, then on one bow, and 
on one quarter only two guns. In point of fact, having half of her 
guns firing from each side, the proposed vessel in this respect 
would be similar to a broadside ship, only her fire would | be 
superior in some parts of the circle where she could bring two- 
thirds of her guns to bear, and vastly so in the crowning advan- 
tage of having all her guns firing in line of keel. In fighting end 
on there is another consideration which should not be lost sight 
of. Even having regard to the fact that when in action the ship 
would be immersed 3ft. below her load draught, which would 
augment her steadiness, a ship with great beam would have cor- 
responding stability (or stiffness), and this would be accompanied 
by unsteadiness of gun platform laterally, but rolling would not 

ect the aim as in a broadside ship, and even the comparatively 
minor influence of pitching would be diminished, from the ends 
having been so much lightened by the removal of side armour 
fore and aft. A few words on this point. The difficulty of 
fully protecting the bows of a ship by side armour is obvious. 
Suppose the vessel pitching in a sea way, and her bows 
exposed above water to a depth of only 10ft. below the 
smooth water line at the stern, diminished to 0 at a distance 
of, say, 70ft. aft; then the surface to be protected would be about 
700 square feet ; and assuming the additional weight per square 
foot to be, say, 4 cwt., to plate the exposed surface would involve 


hanging a weight of 140 tons upon the ship’s bows. On the other | 


hand, by the author’s plan such protection would be obtained 


without adding to the weight of armour, for it would only be | 


necessary to lower the fore end of the submerged armoured deck 
to a depth of 10ft. forward, from which it would rise to and 
join the horizontal deck at a distance of 70ft. aft, and the 
bows would be protected. Nor would the plating of this 
portion of the deck require to be increased in thickness, 
because it will be observed that when the ship’s bow was de- 
pressed, at which time shot or shell might strike at a high angle, 
the depth to which this deck would then be submerged would con- 
stitute a protection of itself, and when the bow rose the angle at 
which projectiles could strike would be so acute that they would 
glance off. An additional advantage of the proposed arrangement 
would be the strengthening of the ram beak. It is not pretended 
that the ship would be a full-rigged cruiser, or that in 


adverse circumstances she could work off a lee shore or | 


stay under sail alone. The author is not aware whether 
any ironclads could do so; probably none, but there would 
sail pewer sufficient to be of very great value on many 
occasions in the event of the steam machinery becoming 
disabled, and to effect a most important economy in fuel, and 
these advantages could be obtained without corresponding sacri- 
fices of any valuable quality, the only difference against the pro- 
posed ship being the minor one of requiring a few more hands than 
a vessel without sail would do. Arranged as proposed, another 
disadvantage attaching to ships fully rigged in the ordinary 
manner would disappear, viz., the resistance opposed by heavy 
spars in a heavy wind. If the wind was adverse the whole of the 
spars could be struck, and, with the sails stowed, leaving nothing 
but the lower masts, which would not sensibly retard the ship's 
progress; whilst, on the other hand, with a fair wind htr sail- 
power would be very advantageous. It is assumed that such a 
ship would have ample stability and be perfectly safe with all sail 
set, and having a high freeboard, with lofty cabins and quarter, 
she would have excellent accommodation for officers and crew. 
The ship being of moderate length, and having powerful engines, 
she would be swift and handy in manceuvring. Of considerable, 
yet she would not be of excessive breadth under water, as a part 
of the breadth necessary to embrace the turrets would be obtained 
by swelling the sides horizontally and vertically. The draught 
of water would be exceptionally light for such a formidable vessel, 
and this is such a matter of great importance. In cost, also, there 
would be a difference in favour of the proposed ship as compared 
with vessels of the ordinary type carrying the same thickness of 
armour and nature of guns. But, as before remarked, the crowning 
advantage would be the weight of fire abead and astern. 

Reverting to the requirements stated at the commencement of 
this paper, let us now see how far the proposed design would fulfil 
them. It was desired to combine the advantages of a sea-going 
cruiser with those of a low-sided unrigged Monitor. It is sub- 
mitted that the proposed ship would possess the following advan- 
tages severally possessed by these two classes of vessels: (1) She 
could carry the largest guns and have an all-round fire; (2) all 
her guns could be trained to fire in line of keel, ahead, and astern, 
their fire concentrated and crossed; (3) she could be heavily ar- 
moured, and invulnerable to the largest guns; (4) she could have 
high freeboard, and carry a large spread of canvas with perfect 
safety; (5) she could have comparatively light draught; (6) she 
could have excellent accommodation for officers and crew—ad- 
vantages which it is believed are not possessed by any existing 
type of vessel. 

Mr. Merrifield thought the plan both ingenious and promising. 
By Mr. Scott’s design the centre of gravity may be placed very 
high, which he thought in the present case was necessary to pre- 
vent rolling. There was sufficient beam to insure stability. He 
thought Mr. Scott had reduced this principle to a good state of 
practice, He was familiar with Mr. Scott’s design. 

Admiral Sir E. Belcher thought there were not sufficient data 
before the meeting whereupon to form a good opinion. A mid- 
ship section was wanted. He believed the Government had re- 
solved to have no masts in turret ships. They might have jury 
masts or shears, but nothing in the way of regular masts. He 
objected to immersion, because it entailed a sacrifice of speed. 
For harbour defence it was unimportant. 
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no risk of fouling the screws. As long as they | 
stood these masts would form ventilating shafts. The turrets, | 
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PROPOSED THERMOMETER OF TRANSLATION 
FOR RECORDING THE DAILY CHANGES OF 
TEMPERATURE, 

By Tomas STevEnson, F.R.S.E., M.LC.E.* 


INTERESTING experiments, with the view of corroborating his 
theory of glacier movements, were made by Professor Mosely on a 
sheet of lead placed on a sloping board, and freely exposed to the 
sun’s rays on the roof of Bristol Cathedral. Delicate observa- 
tions showed that the lead crept downwards—that the motions 
were greater during day than during night, and on — days 
with cold winds than on days of continuous rain, when the 
movement was a minimum, 





The object of the present communication is = | to suggest 
the idea of applying these ph asa of changes of 
temperature by employing a bar of metal or other material as 
what may be termed a thermometer of translation. In order to 
explain the simplest, though it may not be a very practicable form 
of such an instrument, let A B be supposed a sheet of glass, steel, 
or some other material of very small expansibility, and sheltered 
from the sun’s rays, having fine teeth or ridges cut soas to present 
the serrated outline of a saw with extremely fine teeth. Let 
C DE represent a bar of some very expansible metal, laid upon 
the surface of A B, and provided with a needle catch at the upper 

end E. If we now suppose the whole to be exposed to the sun’s 
| rays, the bar C DE wil expand in both directions to ¢' c', When 
the sun is again obscured the needle point at E will prevent that 
end from contracting downwards, and consequently all the shrink- 
age must take place upward by the end C contracting toc'. In 
other words, each rise of temperature is chronicled by the advance 
| of the extremity E, and each fall by the advance of the centre of 
gravity D. In this way the daily creep or march of the bar gives 
us a complete measure of the change or changes of temperature. 
This information must not be confused with the record of bare 
daily extremes which is given us by the ordinary maximum and 
minimum thermometers, but forms a perfect record, not, indeed, of 
the amount of solar heat, but simply of the variability of tem- 
perature. ' 

The coefficients of linear expansion for solid bodies, so far as 
experiments have gone, indicate, unfortunately, but very small 
changes due to ordinary variations of temperature. The daily 
expansion and contraction of the Britannia Bridge, for example, 
which is 1510ft. long, varies from }in. to 3in., according to Edwin 
Clark, who found that the maximum and minimum lengths were 
about three o’clock in the afternoon and morning. The two metals 
| which possess the greatest expansibility are lead and zinc, the 
coefiicients of linear expansion of which for 1 deg. Cent., between 
0 deg. and 100 deg., are respectively *000028575 and *000029417. It 
appears, however, that Rose’s fusible metalt which is an alloy of 
| different metals combined in certain proportions, is ‘0001050 for 
| each degree between 0 deg. and 110 deg. A bar of this compound, 
| of say 5ft.in length, would therefore be lengthened ‘000525ft. 

for each degree of heat, and if we suppose the total range for one 
| day to amount to 25 deg., the expansion would be *013125ft. = 
| *1575in., or a little more than jin. : 5 

Other materials may, however, be found having a still greater 
expansibility, and yet not so fusible as to become fluid when ex- 
posed to ordinary solar radiation. 

My friend, Professor Tait, has suggested to me the employment 
| of some such arrangement of levers as that known by the name 
of “ lazy-tongs,” for increasing the amount of the motion due to 
| expansion of the metal, and for that same purpose, my friend, 
| Professor Swan, has suggested that two metals of different ex- 

pansibility might be combined and arranged in an arched form. 
The object of the present communication, however, is not so 
much to propose any particular form of instrument, as simply to 
suggest the idea of constructing a thermometer of translatiun for 
the registration of the daily changes of temperature. 











ON AN AUTOMATIC DISCHARGE GAUGE. 
By THoMAS STEVENSON, F.R.S.E., M.1.C.E.* “_- 

Next in importance toa knowledge of the rainfall of any district 
of country is the determination of the constant for absorption and 
evaporation. While the actual amount of rainfall is doubtless of 
value in meteorology, it is the available rainfall, orthat which passes 
off the land, which is required to be known in all cases of water 
supply; and it has also an important bearing on the subject of 
agriculture. This quantity varies with different localities, depend - 
ing on the geological formation, the nature of the vegetation, aud 
steepness of the slopes of the hills and mountains. 





If a reservoir were of sufficient capacity to store up the whole of 
the available annual rainfall due to a given catchment area, we 
should then be able to obtain the required constant with perfect 


accuracy. This, however, poe ome nowhere, for in all 
reservoirs for the supply of towns a large quantity of water passes 
off by the waste weir or edgeboard, which is placed near the top 
of the embankment. The usual mode of ascertaining the quantity 
thus going to waste is by measuring once or twice a day during 
floods the level of the water above the top of the edge- 
board, from which, by means of well-known fermulz, the quantity 
ing off is easily computed. It must be obvious that from such 
imited observations the quantity going to waste can only be very 
approximately ascertained, for the level of the water in the reser- 
voir during fioods is liable to great fluctuation. : 
Self-registering apparatus for indicating the variations in level, 
with the periods corresponding to such variations, might be formed 
by a float connected with a marker acting on a cylinder moved by 
clockwork. Another, and probably a simpler apparatus, was 
referred to by me at the last meeting of the Scottish Meteorological 
Society. Since then the details of the proposal have been drawn 
out, and will now be described. A B represents a cross section of 
a reservoir taken through the waste weir. C D isapipe perforated 
with small holes like a rose, the lowest hole in which is placed on 
the same level as the top of the edgeboard, E is a tube connected 
with the tank F, which has a float with graduated rod, and from 
this tank a pipe, G H, with waste valve, is led through the waste 
weir, 
Whenever the water in the reservoir rises to the level of the top 
of the edgeboard it begins to flow into the tank through the lowest 
perforation, and as the water rises it will pass through more of 
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these holes, and thus the water which flows into the tank will 
remain a constant submultiple of what flows over the weir, and 
can be read by the sluice-keeper on the graduated rodE, After 
the height of the float is read off the tank is emptied by opening 
the waste valve, when the water will escape over the down-stream 
side of the embankment, and the float will sink to zero on the gradu- 
ated stem. The values of the readings on the graduated stem 
must be found experimentally before the instrument is used by 
the immersion in water of the perforated tube at different levels, 
so as to ascertain the quantity passing through the holes at 
different levels of immersion. In order to prevent dust from 
choking up the small orifice, a protecting tube should by placed 
over the rose tube. In & properly constructed reservoir the Jength 
of the waste weir should be so designed as never to have a greater 
height of water than 1ft. or 18in. passing over it in heavy floods, 
so that the perforated tube need not be longer than about 18in. 
The capacity of the tank must be proportioned to the size of the 
perforations in the tube (which should be arranged spirally) and 
the number of hours when the sluice-keeper is absent, which at 
vie maximum will probably be from 9 p.m. to 6 or 7 a.m., which 
would require about nine or ten hours’ storage. 





STEAM BOILER LEGISLATION.* 
By Mr. Lavineton E. FiercHer, C.E. 

ALTHOUGH the committee of the British Association appointed to 
consider and report on the various plans proposed for latieties 
on the subject of steam boiler explosions, with a view to their pre- 
vention are compelled, from the reasons stated in their ad interin 
report, to postpone the consideration of the measures recently re- 
commended by the parliamentary committee, yet it is thought 
that it would be well to take advantage of the present opportunity 
to discuss those measures, and therefore this paper is presented to 
the mechanical section. 

, The report of the parliamentary committee is briefly as fol- 
ows :— 

The parliamentary committee had it laid before them in evi- 
dence that there were not less than 100,000 steam boilers in the 
country, and that from these there sprung on an average fifty ex- 
explosions per annum, killing seventy-five persons and injuring 
many others, from which it appeared that one boiler in every 2000 
explodes annually. It was further stated that steam boilers were 
in many instances situated in much frequented — of towns and 
cities, under pavements in thronged thoroughfares, in the lower 
stories of houses, and in the midst of crowded dwellings. That 
such boilers, notwithstanding their dangerous position, were often 
faulty in construction, and frequently so set that inspection was 
impossible without removing the brickwork setting, while they 
lacked proper gauges and necessary fittings. 

The parliamentary committee arrived at the conclusion thatthe 
majority of explosions arise from negligence, either as regards 
original construction, inattention of users or their servants, ne- 
glect of proper repairs, and absence of proper and necessary 
fittings, while they further considered that the several voluntary 
associations, formed with a view of securing the periodical inspec- 
tion of boilers, had been useful in preventing explosions. 

The parliamentary committee recommend not that inspection 
should be enforced by law inorder to render its adoption universal, 
but that it be enacted that every steam user should be held re- 
sponsible for the efficiency of his boiler, the onus of proof of effi- 
ciency in the event of explosion being thrown upon him, and 
further that in the case of a servant being injured by the explosion 
of his master’s boiler, that it should be no defence to plead that 
the damage arose from the neglect of a fellow-servant. The com- 
mittee further recommend that coroners in conducting their in- 
quiries on steam boiler explosions should be assisted by a compe- 
tent engineer appointed by the Board of Trade, and that these in- 
quiries should not as at present be limited to fatal explosions, but 
be extended to all others, while reports on the result of each in- 
vestigation should be forwarded to the Secretary of State 
od —— Department, and also be annually presented to Par- 

iament. 

The effect of these recommendations, if carried into practice, 
would be to render the steam user readily amenable to an action 
for damages, so that those who suffered from the consequences of 
an explosion would become the prosecutors. Thusthe parliamentary 
committee do not r direct pr ion by the enforce- 
ment of inspection, but indirect prevention by penalty. 

It will be seen from the foregoing that the evidence laid before 
the parliamentary committee endorses the statements made in the 
reports to the British Association on the number and fatality of 
explosions, + while that committee speaks favourably of the effect 
of periodical inspection for the prevention of explosions. 

Also, the opinion ef the parliamentary committee with regard 
to the cause of explosions corroborates the views already ex- 
pressed in the reports to the British Association on this subject, 
viz.: That explosions are not mysterious, inexplicable, or unavoid- 
able ; that they do not happen by caprice alike to the careful and 
the careless; that, as a rule, boilers burst simply because they are 
bad—bad either from original malconstruction, or from the con- 
dition into which they have been allowed to fall; and that explo- 
sions might be prevented by the exercise of common knowledge 
and common care.t It is satisfactory to have this principle en- 
dorsed by the parliamentary committee. Explosions have too 
long been considered accidental, and to be shrouded in mystery, 
and this view has seriously arrested progress, Where mystery 
begins prevention ends. It isnow trusted that it will be thoroughly 
recognised that explosions are not the results of the freaks of fate, 
but of commercial greed, and this fundamental principle being 
firmly established, it cannot be doubted that these catastrophes 

will ultimately, in one way or another, be prevented. Thus it is 
thought that a most important step has been taken which isa con- 
siderable matter for congratulation. 

It is also satisfactory that the parliamentary committee has 





neer to report to him officially, is found very much to impede 
other investigations, and engineers who have gone all the way 
from England to visit the scene of explosions in Scotland with a 
view of giving the facts to the public have been forbidden access 
to the scene of the catastrophe, so that the Procurator-Fiscal 
receives information which he does not circulate, while he with- 
holds the opportunity of gaining information from those who would 
circulate it, and thus he stands in the way of the public good. It 
is most important that care should be taken that investigations by 
Board of Trade officers do not have the same obstructive effect in 
England, and to this end there should be a special provision that 
the coroner be invested with a discretionary power to admit any 
suitable parties to make an investigation. 

Passing over the consideration of details, it is certainly con- 
sidered that the three following conclusions arrived at in the 
parliamentary report, firstly, that as a rule explosions are not 
accidental but preventible ; secondly, that on the occurrence of 
explosions a complete investigation of the cause of the catastrophe 


he brought forward last , and pointed out the great discre- 
between the number killed Cites and those killed in 

London streets alone, the proportion being 75 to about 300. He 
thought it was a serious matter to trammel steam users by compul- 
sory inspection, even if to save a proportion of seventy-five lives. 
I ion meant, in large works, an exciseman on the premises, 
and in small works even greater drawbacks. He also jedeoeh that 
an Angee would prevent the introduction of any improvement in 
boiler construction. The standard types would be adhered to. 
An inspector would do his utmost to secure a good report. It 
would be nothing to him that he had reduced a man’s pressure and 
made him burn more coal. He would take extreme measures for 
safety, and the board would certainly stand by their officers. High- 
pressure steam was more than valuable to manufacturers in various 
processes, and he thought that any measure of this kind would 
simply throw it back in all these cases. He then went on to show 
that by the adoption of a system of inspection the quantity of coal 
required would be greater, and he then showed from statistics that 
thing like forty lives would be lost in raising this quantity of coal. 





should be promoted by the appointment of a scientific to 
assist the coroner ; and thirdly, that reports of each investigation 
should be presented to Parliament ; these three conclusions, it is 
considered, form a foundation from which a superstructure will 
spring in course of time which must eradicate steam boiler explo- 
sions, 

What the precise character of that superstructure should be is 
a question on which opinions may differ. Some—among whom are 
the parliamentary committee as already explained— prefer a system 
of pains and penalties to be inflicted on the steam user in the event 
of his allowing his boiler to give rise to an explosion. Others prefera 
system of direct prevention by the enforcement of inspection on the 
following general basis:—They would recommend a national 
system of periodical inspection enforced, but not administered by 
the Government, that administration being committed to the 
steam users themselves, with a due infusion of ex officio repre- 
sentatives of the public. For this purpose they propose 
that steam users should be aggregated into as many district 
corporations as might be found desirable, boards of con- 
trol, empowe to carry out the inspections, and levy such 
rates upon the steam users as might be necessary for the con- 
duct of the service, being appointed by the popular election of 
the steam users in each district, the different boards being affiliated 
by means of an annual conference in order to promote the har- 
monious working of the whole system. Its advocates consider 
that in this way a system of national oe jg might be mildly, 
but at the same time firmly, administered, and that it would then 
not only prevent the majority of steam boiler explosions, but 
prove of great assistance to steam users in the management of 
their boilers. Thatit would be the means of disseminating much 
valuable information ; that it would promote improvements; that 
it would raise the standard of boiler engineering, and prove a 
national gain. 

The question of the relative merits of the two systems, the one 
that of direct prevention by enforced inspection, the other that 
of indirect prevention by the infliction of penalty, is one of a ve 
complex character, and the more it is discussed the better, and, 
therefore, the fullest expression of opinion is requested at this time. 

A further topic for discussion on the present occasion is suggested, 
viz., whether it might not be well to fx a minimum sum to be 
exacted absolutely in the event of every explosion, that fixed sum, 
however, when inadequate to cover the damage done, not to limit 
the claim for compensation, 

Several advantages, it is thought, would spring from the adop- 
tion of this course, both as regards compensation to those injured 
and the prevention of explosions. 

It frequently happens on the occurrence of disastrous explosions 
that boiler owners are quite unable to compensate those who have 
been injured. Such was the case last year at Liverpool, where an 
explosion occurred at a small ironfoundry, in October, killing four 
persons, laying the foundry in ruins, smashing in some of the sur- 
rounding dwelling-houses, and spreading a vast amount of devasta- 
tion all round. The owners of the boiler, which had been picked 
up second-hand, and was a little worn-out thing, were two working 
men, who but a short time before the explosion had been acting 
as journeymen. They were possessed of little or no capital, and 
were’rendered penniless'by the disaster. Another very similar case, 
though much more serious, occurred at Bingley, in June, 1869, 
were as many as fifteen persons were killed, and thirty-one others 
severely injured by the explosion of a boilerat a bobbin turnery. 
In this case the user of the boiler was only a tenant, and, judging 
from the ruined appearance of the premises after the explosion, 
any attempt to gain compensation for the loss of fifteen lives and 
thirty-one cases of serious personal injury would be absolutely 
futile. The plan of imposing a fixed mivimum penalty would tend 
somewhat to meet this difficulty, as the surplus of one would cor- 
rect the deficit of another, and in this way a compensation fund 
might be established for the benefit of the sufferers, 

Further, this measure would have a good effect upon steam 
users, inasmuch as they would then incur a positive liability, 
which would act as a more definite stimulus than the vague 
apprehension of an action for damages, in which they might hope 
to get off. Also if this penalty were rendered absolute it would 
save a vast amount of litigation, and boiler owners would then see 
that it was as much to their interest to believe that explosions 
were preventible as that they were accidental, and such being the 
case they would soon find out the way to — them.* 

This defininite minimum penalty would also tend to meet the 
present tendency of boiler owners to seek to purchase indemnities 
from insurance companies in the event of explosions, rather than 
competent inspection to prevent these catastrophes, since if the 
penalty were made sufficiently high it would pay an insurance 
company as well to make inspections and prevent explosions 
as to adopt comparatively little inspection, permit occasional 
if not frequent explosions, and compensation. As pointed 
out last year at Liverpool, the principle of steam boiler insur- 
ance by joint stock companies does not, under the influence 





recommended that coroners, when conducting inquiries quent 
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on steam ‘boiler explosions, should be assisted by scientific 
assessors, a practice which was strongly urged in the report laid 
hefore the British Association at the Exeter Meeting.§ It may, 
however, be open to question whether it would be better that the 
engineer, as the parliamentary committee recommend, should be 
appointed by the Board of Trade, or that the coroner should be 
empowered to appoint two competent independent engineers to in- 
vestigate the cavse of the explosion and report thereon, as sug- 
gested in the report referred to. But which ever course be 
ado’ na a competent report be insured, a public service will be 
rendered, 

Not only, however, should the result of each investigation be 
reported to Parliament, but also all the evidence of an engineering 
character, accompanied with suitable drawings to illustrate the 
cause of the explosion, so that all the information to be derived 
from ~— sad catastrophes might be disseminated as widely as 
possible, 

Further, it is presumed that the reports on explosions which 
occur in Scotland, where co s’ inquests are not held, will 
nevertheless be presented to Parliament. 

It is most important that the bill embodying the recommenda- 
tions of the parliamentary committee should provide for other 
engineers having an opportunity of making an examination of the 
fragments of the exploded boiler, as well as those appointed by 
the Board of Trade, otherwise the intervention of the Board of 
Trade will have a seriously harassing effect. The system prac- 
tised in Scotland, where the Procurator-Fiscal appoints an engi- 





number of explosions being one in 2000 boilers per annum, it 
follows that the net cost of insurance is only one shilling for every 
£100, which must evidently be inadequate for any description of 
inspection by way of prevention. Insurance, therefore, as pre- 
viously pointed out, is cheap, while adequate inspection is costly; 
so that inspection is opposed to dividend, for which joint stock 
companies are clearly established. Some corrective, therefore, is 
lainly necessary, and this, it is thought, would in some measure 
found by the establishment of a fixed substantial penalty in the 
event of every explosion, irrespective of the amount of damage 
done. Also, the imposition of a penalty on every inspection asso- 
ciation or insurance company failing to prevent the explosion of a 
boiler under their care might have a most wholesome tendency, 
this penalty being equal and in addition to the one imposed on the 
owner, and, in like manner, devoted to the support of the com- 
pensation fund.+ 
In conclusion, although entire assent cannot be accorded to the 
Parliamentary Report, yet it is most cordially wished that every 
success may attend the adoptioe of the measures recommended 
therein, and that they may result in preventing many explosions, 
and in diminishing the lamentable loss of life at present resulting 
— _ 4 ecient eg Rg ae ae 
rofessor J. Thomson s' t the report of inspectors 
should be merely negative—that is to say, ae or should 
not certify that a boiler was safe, but that it was not unsafe, thus 
responsibility would not be so much removed from the owner. 
Mr. Bramwell ted in form most of the opinions 
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* Steam users, however, should be exempted from penalty in those 
cases of explosion resulting from the direct intention of some evil- 
rs pa person, for which the user could not be held responsible, and 
which might be regarded as an act of conspiracy, intrigue, or plot. 
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in, clothing and food would become dearer or worse in quality 
and people would suffer again. All thesepoints ought to be con- 
sidered. He concurred with Mr. Hick’s report, which reconmmended 
scientific evidence at coroner’s inquests, and thought there should 
be an inquest on every explosion, whether attended by loss of life 
or not. This, he believed, was the law in case of fire, but it had 
fallen into disuse. Certificated boilermakers should be allowed to 
mark their boilers, and they only. Thus a man buying a boiler 
from an uncertificated maker, and the boiler being bad and 
exploding, serious blame would attach to the buyer. Then the 
race of uncertificated makers would die out. 

Mr. Merrifield was not prepared to agree with Mr. Fletcher's 
scheme of inspection; still he thought there ought to be some 
protection. He did not think sufficient attention was paid to the 
safety of the public. The inhabitants, he suggested, of a given 
locality should have the power of ordering an inspection of a 
boiler which they believed to be dangerous. He pointed to the 
danger of the travelling portable engine, which often constituted 
the sole property of its owners; thus no damage could be got from 
them in case of accident. : 

Mr. A. B. Brown gave an account of some restrictions of the 
Prussian law regulating the construction of boilers, and stated 
that he had been the means of obtaining an alteration by showing 
that the efficiency of the boiler in dispute depended on the viola- 
tion of the regulation. 

One or two members having spoken shortly, 

Mr. Fletcher observed that it was a mistake to suppose the 
paper advocated a system of Governmentinspection. On the con- 
trary, the inspection was not to be governmental, but that it was 
only to be enforceable by Government. He thought the objections 
brought against inspection were theoretical and not practical, 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinicns of our 
correspondents.) 





THE DEVASTATION AND CYCLOPS IRONCLADS, 

Srr,—Perhaps you will permit me, through the medium of your 
paper, to address the following remarks to the First Lord of the 
Admiralty. It may be by some thought out of my province to 
criticise the report on the vessels by the Scientific Sub-committee 
on Naval Construction, copies of which have been laid on the 
tables of the Houses of Parliament, that committee being com- 
posed of men of scientific attainments, willing to take the respon- 
sibility of their own recommendations. : 

To this I beg to demur. The loss of the Captain arose from the 
unscientific recommendations, and still more unscientific action of 
men claiming to be par excellence scientific; and as some of the 
recommendations in the report, if acted on, will probably lead to 
further loss of life, I feel it to be a duty even, to object to their 
being carried out. If any apology were needed it would be found 
in the admissions of the sub-committee as to the inconclusiveness 
of their own reasoning. Page 6, they say, ‘‘ It is not to Le expected 
that the result of such theoretical calculations as these will be exactly 
verified in practice.” : 

It is true, they add, ‘‘ But the errors are on the safe side, for 
they consist mainly in neglecting such circumstances as the steady- 
ing effect of bilge keels and of the friction of water, and the want 
of isochronism in the waves;” but these are not the only or the 
most influential elements in the a which they have 
omitted, and which vitiate their calculations on the unsafe side. 

It is proper to draw attention to a statement of this scientific 
sub-committee which condemns the error that proved fatal to the 
Captain. Page 5, they state that “‘As the angle of roll increases, 
the periodic time increases.” I pointed out in a lecture on the loss 
of the Captain that the designing of our vessels of war had of late 
been conducted on the opposite hypothesis, and that ships were 
being more and more deprived of their most vital quality—sta- 
bility—in order, as it was said, to reduce the angle of roll, and 
tables of angles were constructed to prove that this course was 
producing this effect. The sub-committee now tell us that this 
was all wrong, for that the periodic time and angle of roll increase 
together ; yet at the court-martial the wrong hypothesis was as- 
se to the true one, and the same erroneous view was set 
forth in Mr. Reed’s work on “‘ Our Ironclads.” As this is a text- 
book, surely the Lords Commissioners of the Admiralty should 
have been warned that no other ships should be issued, and that 
such erroneous views should not continue to be inculcated in the 
School of Naval Architecture at Kensington. : 

This erroneous notion led in part to the raising higher and 
higher of the centre of gravity in each new design, as was alleged 
to ‘check rolling,” and also to the adoption of those enormously 
large cellular spaces in the ships’ bottom to effect the same object 
—a course that cannot be too emphatically condemned. 

I find that an important member of the sub-committee stated in 
the Transactions of the Institution of Naval Architects, vol. i., 
page 26, 1860, that the ‘‘ Mathematical expression for the time of 
rolling affords very little clue to the behaviour of a vessel. Ships 
in which this is nearly, if not quite the same according to 
calculation, are as wide as the poles asunder in their actual per- 
formance at sea.” I find the same gentleman subsequently 
saying—I.N.A., 1871—that “ Mr, Froude proved that a ship, in 
order to behave well and to be safe at sea, and to have what naval 
officers require more than anything else—a steady platform—must 
be aship whose natural time of oscillation exceeds that of any 
waves to which she is at all likely to be subjected. In the Atlantic 
and other oceans ships must meet with waves of very considerable 
period, and therfore every ship, to be safe, ~_— to have a very 
considerable period, and in order to do that she must have very 
little “‘ initial stability.” s 

The italics are mine. The “naval officer” who could’recom- 
mend ease rather than safety, ought to be immortalised as a rara 


avis. 

Little initial stability! Practical men did not require the upset- 
ting of the Captain to teach them that little stability nteams little 
power to resist being upset by winds or by waves. The theory 
above inculcated, putting the most favourable construction on it, 
means that a ship, to be safe under certain contingent circum- 
stances, must be made unsafe under ordinary circumstances. We 
may ask, had mathematics changed in order to produce this con- 
version, or was it only uncertain in the heads of men when dealing 
with subjects they did not understand ? 

The logic of melancholy facts, to wit, the loss of the Captain and 
the trembling of the Invincible on the verge of a capsize, cap- 
sized this fine-spun theory, and now we are told that the only way 
ee Soe sail is to give an infinite amount 
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We may ask again have mathematics fot, is it, as in this 
case, that some mathematicians catch up form devised for far 
different purposes than theirs, and apply them to solve questions 

-all the elements in which they do not embrace? The plea being 
~- _ errors are on the safe side,” we ask “‘ Can such ignorance 

safe! 


The committee have drawn attention to the weakness of the | 


bottoms of some of the ships so constructed, and have recom- 
mended that they should be “‘ considerably strengthened.” Now 
there can be no doubt that these bottoms were scamped, to the 
peril of the ship and the lives of her crew, for the purpose of 
ry Any centre of gravity on the erroneous theory above stated ; 
yet is mentioned only by the way, and drawn out by the sepa- 
rate gene the dissentient colleagues of the general committee. 
The co tions contained in the report of the sub-committee 
proceed on hypotheses that are far from correct; the conclusions, 
therefore, are erroneous and dangerous in proportion to the in- 
fluence of the authority by which they are enunciated. 

First, that the motions of a — like those of a pendulum, 
and that they are isochronous. is cannot be, as the point of 
suspension of a pendulum is fixed; that of a ship in motion never 


is so. 

Secondly, that the curves of stability are correct. They cannot 
be even relatively correct unless the hypothesis of a fixed and 
truly determined centre of buoyancy is correct, which demon- 
strably it is not, 

Thirdly, that the waves are like the section given in the sub- 
committee’s which represents the slope of the greatest 
sea wave by a straight line at an angle of only 6 deg. to the 
horizon. Such a wave never did exist, except in the mind of a 
philosopher speculating’ ) his closet. I submit that the danger to 
a ship 1s not, as the sul ' »mmittee states, greatest when a ship 

ies in the trough of the. sea, for there she is not subject to any 
upsetting force, the water on either side of her being, then, of the 
same height, and she is nearly upright ; a sbip’s danger is when 
she is on the wave-slope with the wave crest striking her, and as 
the interval between wave crests is long, and comparatively 
horizontal, it is obviously fundamentally erroneous to strike a 
mean of the inclinations of this interveni and those of the 
actual and dangerous wave slope, and to with this mean as 
that only which influences the motions of a ship, and from which 
her greater or less safety is to be determined. 

Fourthly, that ‘‘The ef roll of a ship, as the sub-com- 
mittee state, page 6, de only on the angle of wave-slope,” 
ey ee as the angle of roll will vary with the 
disposition of the weights and the form of the ship. It is true 
that the wave may set the ship in motion, but it alone does not 
determine the amount of inclination; and the effect of the position 
of weights, of form, and of the waves are all included in the ob- 
served natural period of roll of each ship. But the sub-committee 
in these calculations determine the natural period from the wave- 
slope alone, independently of weight and form, and take this as 
the basis of further tions and conclusions, which are thence 
largely vitiated. The form and motions of a ship are more 
— to those of a rocking-horse, in which there is a rise and 
fall of the body, and the motions depend as much upon the form 
of what is termed the “‘ rocker,” as upon the force that first starts 
it or tends to continue it in motion. 

Fifthly, their calculations proceed on the hypothesis that the 
centre of buoyancy is a known and fixed point at a constant dis- 
tance in each — é from the centre of gravity, while, obviously, it 
is continuously changing its position and distance while a ship is 
in the midst of waves; indeed, then the ship’s motion round any 
horizontal axis is the result of this change of position in the centre 
of buoyancy. Nor is it true, as stated (page 6), that the effective 
wave surface, on which the motions impressed on the ship depend, 
passes nearly through “‘her centre of buoyancy ”—not true, not 
only because of the very great diff in the position of the 
centre of buoyancy, from time to time, as the large waves accu- 
mulate at one or other side in passing, but also because of the 
very great differences in the velocities of different portions of the 
water composing the passing wave. 

Lastly, these calculations proceed on the hypothesis that they 
have a crystallised water ship to deal with, and not the varying 
quantities and positions of wood, iron, and space ; they assume that 
because the water which before occupied the space filled by the ship 
is homogeneous, that therefore the ship ma: thus treated with- 
out regard to whether the weight be gathered near the bottom of the 
vessel, and all the space near the water line is light, or the reverse. 
In the Devastation class the void near the bottom amounts 
to the enormous dimensions of about 4ft. in depth the whole 
width and length of the vessel, subject, of course—and happily so 
—to the reduction for the curves of the bottom ; but the action of 
this will be necessarily to float the keel up in proportion as the 
vessel inclines, her danger increasing with the angle of heel. 

The scientific sub-committee having to their own satisfaction 
determined the question of the safety of the Devastation class 
without an increase of breastwork, and as if there were no other 
waves than those they have represented, with a straight line wave 
surface at an angle of 6 deg., or 13 deg. at most, of inclination to 
the horizon, say (page 9). ‘* With respect to the action of short 
and steep storm waves, rollers, and the bore or steep solitary tidal 
wave, the sub-committee conceive that such waves would sweep 
over the ship without materially affecting her inclination, so that, 
if properly secured against being swamped, she would be safe 
when exposed to these waves also.” 

Amazing! Security must be taken against the swamping of a 
ship of 4000 tons! Have we come to this? On what service 
would the sub-committee employ such a ship? When would they 
trust this monster freighted with humar life, whose normal con- 
dition in a seaway—for seas of only 6 deg. slope are the excep- 
tion—is that of waves sweeping over and threatening to aan 
her? Easiness—supposing it to be thus obtained—is too costly 
at such a price; the seaman would gladly dispense with it. I 
would ask if any intelligent sailor can accept this view—anyone 
who has given a thoughtful consideration to the facts and argu- 
ments of the subject ? 

Let us examine them. Suppose a ship in heeling to have 
arrived by a process of accumulation (such as the sub-committee 
have imagined—and ships without masts would certainly reach it 
sooner than with masts) at 21 deg. of inclination or less, and then 
one of those wall seas, which it supposed would breat over her, 
to come up. Thus inclining, she would immerse one side 9ft. or 
10ft. additional, &and emerge the weather side to an equal amount, 
making that side 14ft. or 15ft. high out of the water. This, then, 
will be the height the water will have to rise before any can break 
over her deck. 

The sub-committee admit that consecutive waves of small slope 
may roll her to 15 deg., and the wind incline her still further; how 
then can they consistently say that steep waves shall strike her 
and not materially incline her? How can a body of water of that 
volume accumulate at one side and not lift it, and incline her 
more and more in that process, ly upset her when 





so probab 
she is already ym the limit of her maximum stability? 
What are the itions of such undulations that they are to 
possess power than those less steep congeners they are moving 
along under the continuous impulses of the wind—the upper part 
first and fastest—so that they are continually coming up towards 
a perpendicular face and tumbling over? This body of water 
coming in contact with the weather side would strike not at the 
‘centre of buoyancy,” as stated by the sub-commi' nor even at 
an centre much 
higher, but at the centre of ich would be still er, 
owing to the greater velocity of the papmigesal Go wave and of its 
crest, which would be so high that ip would be in extreme 
r, and the greater from her being without the reserve of 
ity that the superstructure they object to give her, would 
given, and from which nothing but a low centre of 
could save her. Ina what is the immediate cause 
not the alternate accumula- 


have 


gra’ : 
of a ship rolling in a seaway if it 


| tion of water in excess at one side over the other, by which the | of our present seamen. The whole arises from a misapprehension; 


| line of flotation is and the ship forced more or less, 
| according to circumstances, to accommodate herself to the change? 
| The centre of buoyancy is moved about from side to side or 
forward or abaft the centre of gravity, and according to the 
distance and direction this is moved will be the angle of roll, 
pitch, or cant; but this distance will depend as well on the form 
and disposition of weights, therefore on these also will depend 
the direction and amount of inclination. How, then, can any 
water break over without an accumulation, and how can an accu- 
mulation take place and the centre of buoyancy not be moved; 
and how can the centre of buoyancy be further moved and the 
ship not be further inclined ? 

art of the wave, no doubt, broke over the Captain, but it was 
in the act of capsizing her; yet her weather side was not as high 
as that which will be presented by the side of the Devastation 
without the superstructure. 

Under the circumstances of the loss of the Captain and her 
crew before them, surely the sub-committee were bound to show 
how it was possible for such a body of water as is necessary before 
any could break over could accumulate and not materially incline 
her, and how this could take place, and she inclining—by their 
estimate, nearly to her angle of maximum stability, but, truly 
estimated, beyond it—yet be safe. 

True it has been said—and this view has been supported by a 
clever letter of Admiral Rous in the Times—that the Captain was 
lost for want of seamanship, that too much sail was carried on 
her. The argument of Admiral Rous went further, to the effect 
that the tendency of the use of steam is to prevent our officers 
from becoming good sailors, and in fact that the sailors of the 
present day are inferior to their predecessors. Without going into 
that vexed question, which was discussed before the days of steam, 
although other unproved reasons were then assigned in explana- 
tion, I may say that the obvious course to pursue, to avoid the 
alleged danger, is to design ships which it would be impossible by 
any amount of mismanagement to capsize—ships of which either 
the masts or sails, or both, should give way before she herself 
could succumb. 

But the officers who contend that she capsized from an undue 
press of sail, as though she was a safe ship, not wanting in that 
measure of stability that would have resisted the pressure of sail 
or the upsetting action of the deep slope wave, appear to the public 
to speak from an experimental stand point; therefore we sailors, 
who think differently, must freely ask to have the question put on 
an experimental basis—not so much to determine a question of the 

t; as with reference toships now under consideration, an error 
in designing which may lead to another, and perhaps still greater 
catastrophe. Therefore, we ask those officers who maintain the 
Captain was a safe ship, but not in safe hands, to name one ap of 
2000 tons measurement that was capsized carrying only a like 
press of sail with that carried by the yt to mention 
the name of one ship of 1000 tons—nay, even one of 500 tons—to 
name one ship of 500 tons capsized and turned bottom up by car- 

ing sail, even when her water and provisions were expended, and 
she, as sailors would say, ~ fying light.” On the other hand, I 
will give a fact that will go far to establish that the Captain was 
an unsafe ship. 

The Ariadne of 500 tons measurement, and of twenty-eight 
guns, built after the Bonne Citoyenne, but ‘‘doubled ” because 
she was too crank, was, when out of provisions and water, running 
before a gale under foresail and reefed topsails ; breakers were 
reported close ahead, thehelm was put over, and she was brought to 
thewindimmediately. The impression on board was that she was 
within avery little of being capsized by thesuddenness of the action. 
Her lee gunwale was quiteimmersed ; the rocks were close underher 
lee, and drawing astern as she passed along, she was drifting on to 
them, and must inevitably have been lost if something had not 
been done to save her. The first lieutenant—the captain being 
left behind—consulted with the officers on the subject as to the 
possibility of her carrying, in addition, the mainsail. They came 
to the conclusion that she must be lost without it, but that if set 
she might capsize. They accepted the latter chance and made 
sail, a she bore it. When she had cleared the last point she 
had drifted into the offset from it; the sea gave her a weather 
roll, and in the lee return roll she was safe; every stitch of 
canvass then blew out of the bolt ropes. 

No one will be bl igh to deny that every ship 
should possess sufficient stability to stand up under a press of 
canvass in all such circumstances of danger, weather, and light- 
ness, 

Now, in contrast with the above, what was the condition of the 
Captain—was she unfavourably light? She had very nearly all 
her weights. Was she as small a ship? She was about eight 
times as large. Was she carrying as much sail? She was not 
carrying her mainsail! Was she a full ri ship? She was 
jury rigged. She was a 4000 ton ship, with a 2000 ton ship’s 
mastsand sails! The idea that the Captain was lost through an 
undue amount of sail is alike contrary to evidence and to reason, 
and the plain fact is that at the time she was said to be at her 
angle of maximum stability, she had no stability at all, and would 
even, if the effort of wind and sea had been removed, have rolled 
over in obedience to the law of gravity. This will be more 
evident from the further consideration that the bottom of the 
Ariadne was the heaviest part in her construction, and that imme- 
diately on it was her iron ballast, iron tanks for water, chain 
cables, spare shots and powder, and magazines, while all these 








or inner lining being equal to 700 tons displacement. 

The large unoccupied s between the bottoms of the Captain 
was designed on a r= le opposed to that applied to lifeboats; 
light bottoms and heavy tops are calculated to destroy life 
instead of saving it; so, when inclined to a certain angle, these 
sought respectively their natural positions—the light came to the 
top, and the heavy side went to the bottom. 

There is a separate report by Admirals Elliot and Ryder on, I 
have no doubt, the objections raised by them. It is foreign to my 
purpose to go into details of the kind, but so far as I have ex- 

ined their arg ts they appear conclusive, and will carry 
weight quite apart from that due to officers of more than ordinary 
ability who have given much attention to the subject. But it 
must appear extraordinary to all that they should be obliged to say, 
** We are not aware that the theory involved in calculating causes 
of stability has been confirmed by any practical experiments on a 
sufficient scale,” and that thus ships should be sent to sea, to the 
peril of the lives of the crew, without reasonable proof being given 
of their possessing stability enough to prevent their capsizing 
under any circumstances of weather or sail, when such proofs 
could be obtained by experiments that would entail little expense 
and no danger. 

There is some little comfort in the recommendation of the com- 
mittee that the bottoms of these ships should be greatly strength- 
ened. This, most fortunately, involves a considerable increase of 
low weight, which, if in sufficient quantity, will be a guarantee 
against gtin, as it will prevent the empty bottom, which is 
spacious, from floating their keels bottom up. What a comfort 
it will be to those who think our sailors are of the simple tea- 
kettle kind to know that these things are to be without masts, 
and that our officers will not be able to capsize themselves, as they, 
or some of them, are only to go from port to port when foveunetts 
weather will permit them to do so with safety! If fine weather 
could Roguesensent or the waves would confine themselves to the 

er’s kind, it might make up for our deficiency in seamen, 

‘or smen would do for such mastless vessels intended only for 
fine weather. It appears that from the first it has been intended 
that these vessels should be without masts —even those intended 
for cruisers. I do not know upon what ground it has arisen in 
some minds that masts, except in vessels propelled by sails only, 
are an unmixed evil, and a source of danger to be avoided, unless, 
indeed, they may be oppressed with the notion of the helplessness 

















no weight could be so well applied as that of the masts for in- 
creasing the periodic time and limiting the arcs of roll, and so 
ary oe | any possible accumulation of angle of roll, for their 

at height involves great moments of inertia. It may constantly 

seen when a ship has turned to roll back, that the masts 
have, so to speak, not finished their roll; they have been lagging 
behind the ship, taking up living force from the hull, but also 
retarding the extent and rate of motion. Now the living force 
stored up in them has to be given out before the direction of their 
motion can be changed to that of the ship; in doing this they 
—acting as a drag—help to stop the ship from going too rapidly 
down the back of the wave, and if sail is on them so much the 
easier for the ship; and though it might be thought that the sta- 
bility should be increased when masts and sails are used, yet, 
granting this, their moments would prevent an undue velocity of 
motion. But the fact is the amount of stability that will be neces- 
sary to guarantee, not being rolled over will prove ample for the 
masts alone also, and they are an element of safety, and not the 
reverse, 

How such ships are to compete with foreign cruisers with masts 
should be shown by the advocates of mastless ships. To give these 
ships masts also is to give them another motive power when their 
coals or engines fail, as the latter certainly will if these ships with 
low bow bulwarks are driven against a head sea, for this will cer- 
tainly put the engine fires out, as has been preved over and over 
again in the Channel packets; they dare not now, at times, push 
them directly against the sea, they are obliged to put first one 
bow and then the other to sea, though their bow bulwarks have 
been raised; the masts then would be still further an element of 
safety. Much value is attached to “‘ bilge keels” for the purpose 
of limiting the arcs, and for roe iy | the times of roll. Now 
while this value is much overrated, their danger to the ship in 
shoal water, and in taking the ground, and the hindrance the 
will be to quick and certain handiness in working, are very muc 
extenuated; but whatever their value, in all cases it must be less 
than that which might be derived from the use of sails, from 
which the effect would be similar, but greater from their greater 
area and leverage while with a side wind, but always t in pro- 
portion to their power of propelling, as such motion limits the aro 
of roll without reducing the periodic time. 

Moreover, mastless ships, when cruising, will be under great 
disadvantage if they fall in with an enemy with masts; they will 
be led away in chase, the latter burning very little fuel, while 
ours, without sails, and having used up their coals, will be at the 
mercy of the enemy, or be without a sufficient store to take them 
into port. And if anything happen to screw or engines they would 
be helpless logs—a ready prey to the manageable foe, or exposed 
to the dangers of winds, calms, rocks, or famine. I think it must 
appear to most people that to build such mastless vessels is to 
waste the — money, and that to continue them as designed, 
and send them to a foreign station, will be to jeopardise fabrics of 
enormous value, to imperil numerous lives, and, in time of war, to 
court national disaster. 

I hear it is thought that the escape of the Agincourt from wreck 
is a conclusive proof of the value of the double bottoms as they are, 
and it is even affirmed that it has proved me wrong for having 
objected to such arrangement. The fact is that I did not 
object to double bottoms when constructed as they ought to be. 
What are the facts? A wooden ship’s timbers are quite close and 
caulked in, solid; and had one been in the place of the Agin- 
court she would not have made any water, and would have been 
easily got off with little more than a rub of thecopper. The 
Agincourt’s frames are placed some distance apart; so the bottom 
easily yielded between them and some of the compartments filled, 
the effect of which is, to that extent she lost buoyancy, and the 
further apart the bottoms the more buoyancy she must have lost. 
The bottom yielding to the pressure, the rock was imbedded, and 
she could not be dragged off without ripping up the bottom, and, 
therefore, could only be got off by being lifted, and yet the pro- 
bability is that the bottom is stronger than later built ironclads, 
as, no doubt, the distance between the bottoms is less. I ask 
what is there in her case to justify the breaking the outer bottom 
and reducing the stability by raising all the weights with the 
inner bottom? For the purpose of such questionable protection 
as she has been shown to possess, when she gets into a position 
she never ought to be in, it is deemed wise permanently to reduce 
the most important of all a ship’s qualities, viz., stability. 
Is it that she may be unsafe when in her normal condition? 
Acting on this principle, no doubt, also for other equally un- 
justifiable reasons, the inner bottoms of the Invincible and her 
five sisters were raised so high, together with the weights, leaving 
hundreds’ of tons of unoccupied space below them, and so re sages | 
them of all stability; so that if in an emergency these ships ha 
been ordered, say, to the coast of France with troops, all six would 
most certainly have capsized, and drowned their crews and the 
soldiers. The Devastation has a space of this kind in her bottom 
4ft. deep, and if its evil effect is not provided against she also 
will capsize. 360 tons of ballast and a reduction of their masts 
have been found necessary in the Invincible class, as till this was 
done they were reported officially to be ** unseaworthy.” Yet this 
isr led for Devastation or Cyclops. And why? Because 
mathematicians will persist in applying a formula to calculate 
their statistics which strictly applies only to homogeneous bodies, 
while these empty cells have Sesteap all approach to homo- 
geneity, establishing extreme heterogeneity. Porson proposed dis- 





weights were lifted from 3ft. to 6ft. off the bottom of the Captain, | cussing this condition in a book which he did not live to write, 
the empty space between her bottom and the bottom of her hold | and the writer of the able article in the ‘ Cyclopedia Metropo- 


litana,” pages 191, 192, says :—‘‘ It wouldcarry too far to enter into 
the question of the equilibrium of a body of any form and of hetro- 
g composition;” and yet it is the formula proposed and 
suitable only for symmetrical bodies; thatis, applied to calculations 
relative to the qualities of heterogeneous bodies. I have pointed 
out where the defect lies and its remedy; and, that it might not 
rest on mere opinion, I have suggested easy experiments which 
would make all clear and certain. On those, then, who refuse en- 
quiry, and will not have the experiments made, be the blame for 
any loss of life which may occur. 





E, GARDENER FISHBOURNE, 





GENERAL HUTCHINSON’S ROLLING STOCK. 


Srr,—The leading members of the engineering profession have 
lately had an opportunity of considering General Hutcbinson’s in- 
vention for improvements in locomotive and railway carriages, for 
that gentleman has sent round to each of them descriptive state- 
ments and diagrams, with a view to obtaining their individual 
opinion on the subject. The answers he has received have been 
so far satisfactory that there seems little doubt as to its scientifio 
advantages ; but finding’that its adoption must eventually cause an 
entire revolution in the present system, it is easy to understand 
that responsible parties are reluctant to d improv t 
which will involve such a considerable outlay. However, General 
Hutchinson courts every inquiry and discussion, and as I know of 
no medium so good for this purpose as your valuable paper, on 

t of its extensive circulation amongst scientific men, I sh 
be obliged if you will, with this view, insert a concise description 
of the matter in your columns. General Hutchinson's system is 
simply that of wheels, having cylindrical tires, but no flanges, placed 
in proximity, and broad enough to give proper support to the 
superincumbent weight, however sharp the curve of the permanent 
way may be, and the application of diagonal guide wheels, to 
keep the locomotive or carriage on the track. A very simple 
calculation will show that in rolling stock manuf on 
principle the true chord of an extended wheel base of 45ft., for 
example, will give a versed sine of only 1°32in. when the radius 
is fifteen chains, so that for such a curve the centre wheels of the 
yn my only be little more than 1jin. broader than they 
are 0} ily made, The advan’ which General Hutchinson 
claims in this invention are as follows :—First, lightness{and 








oa 


——————— 
ar ar 


ee 


a 


Sa 


ETS 
PO PPL 


re 


ee ee es 
+ 


ie ee 














98 


Ave. 11, 1871._ 





SHE ERCIRSSE 








cheapness of permanent ,;way ; secondly, locomotives which will 
allow of the rails being laid nearly as a surface line, ess of 
sharp curves and steep gradients; thirdly, greater durability in 
the rolling stock and permanent way than is now attainable by 
any existing system. General Hutchinson states that he is 
anxious to have the invention thoroughly ventilated, and is 
willing to send copies of his memoranda on this subject to any 
engineer or scientific man who is interested in the subject. 

1l, Victoria-street, Westminster, J. W. Witson, C.E. 

August 5th, 1871, 

[We are at a loss to understand how the advantages which 
General Hutchinson claims for his system are to be had. There 
are numbers of engines running now without flanges on the central 
wheels, by which means they traverse sharp curves in spite of 
their long wheei base. The systemadvocated by our correspondent 
is useless when applied to four-wheeled vehicles, and it in no case 
provides for the radiation of the axles to suit the curve, nor for 
the relative angular velocity proper to wheels on the outside and 
iuside of a curve. The rolling resistance under these circum- 
stances would not be diminished in any way, nor could the track 
be made lighter. —Ep, E.] 





NILLUS’ IMPROVEMENTS IN 3REECH-LOADING ORDNANCE, 

Sir,—Referring to the notice of :M. Nillus’ “‘ Improvements in 
Breech-loading Ordnance,” published in THz ENGINEER of the 
28th ult., we, as the agents of M. Nillus, beg to call your atten- 
tion to a slight error in the woodcut illustrating the notice, viz., 
the omission of a line across the bottom of the vertical hole c, from 
which it would be inferred that this hole extends from side to 
side of the piece, whereas in reality it is only of sufficient width 
to admit the breech block. 

We would also observe that M. Nillus now makes his guns of 
steel, and with a vertical, instead of an oblique vent hole, thus 
allowing of the employment of an ordinary cartridge with a metal 
bottom, and also of the breech block being screwed up as tight as 
possible to prevent escape of gas. These modifications are very 
important, and if you can find space for the insertion in your 
valuable journal of a description of M. Nillus’s last model, we 
shall be happy to send you the necessary tracings and description. 

L. DE FoNnTAINE MorREAU AND Co, 

4, South-street, Finsbury, London. 


THE BRITISH ASSOCIATION, 

Sir--Allow me to call your attention to an inaccuracy in your 
last impression at page 69, where you say that the President of 
the British Association next year will be Sir William Thomson ; 
and let me ask, at the same time, who is to be president next 
year? ° 
' London, August 10th, 

[We thank our correspondent for calling out attention to the 
ambiguity of the sentence in question. It should run, ‘‘ The 
President of the British Association for the next year—that is to 
say, the next official year—will be Sir William Thomson.” The 
president for 1872-3 will be Dr. Carpenter, F.R.S., Registrar of the 
University of London. ]—Eb., E, 





EXAMINATION FOR ADMISSION TO THE EN- 
GINEER ESTABLISHMENT (INDIA). 
(Continued from page 72.) 

Pan? I.—APPLICATIONS OF THE SCIENCES TO ENGINEERING. 
Dynamics. 

21. What does the quantity mean which is usually denoted by 
/ What is its value, and how does this value depend on the 
locality. 

22. Define “‘ work” and “‘ vis viva.” What is meant by work 
being ‘‘ accumulated” or “‘stored up” in a body? Describe any 
special variations in the terms applied to these elements (‘‘energy” 
among the number) by any modern writers on Engineering 
Dynamics. 

23. State the principal laws relating to the friction of solid 
bodies on each other, and its variation under different circum- 
stances. What is meant by the coefficient of friction ? Give its 
value in any cases you know, f 

24. What is meant by a “‘horse-power” as used in mechanical 
calculations? 

25, A timber pile is driven down 6in. by the blow of a ram 
weighing 10 owt. and falling 20ft. What is the resistance offered 
by the pile, making no allowance for elasticity or giving way of the 
material ? 

26. A 1001b, shot leaves the muzzle of a gun with a velocity of 
1600ft. per second. The barrel of the gun being assumed 8ft. 
long and 7in. diameter, what must have been the mean pressure 
per square inch exerted by the pgwder? 

27. A railway train, weighing 100 tons, starts down an incline 
of 1 in 100; and, after running half a mile, has attained a speed of 
35 miles an hour, Assume the mean resistance from friction, 
&e., at 15 1b. per ton. What is the tractive force of the engine, 
supposed uniform, and to what horse-power is it working, at the 
speed given, 

28. Suppose the steam then shut off and brakes applied, so as to 
skid the wheels of the tender and two brake vans, weighing 25 
tons (take the coefficient of friction between the tires and the 
rails at }), in what distance will the train stop, the friction of the 
train and the gradient remaining as before? 

29, Suppose the same train to be running by its own gravity, at 
a uniform speed, down an incline of 1 in 40, Assume a con- 
stant friction = 51b. per ton and other resistances = 51b, per 
ton at ten miles an hour, but increasing with the square of the 
velocity; what will the speed be? 

30. Suppose the same train to start down the same incline; after 
what distances will it have acquired the speed of ten and twenty 
miles per hour respectively; ‘and how far must it run before the 
speed Tacomas perfectly uniform, as in the last question? 

31. A pam 5ft. diameter and 1ft. broad (the specific 
gravity of the stone being 2), revolves 100 times per minute on an 
axis having two journals each 4in. diameter and Gin. long. Take 
the coefficient of friction = »;. How many horse-power are con- 
sumed in the friction of the bearings ?—and supposing the moving- 
power suddenly withdrawn, how many revolutions will the stone 
continue to run before stopping? 

32. In what way does a man work to most advantage, and how 
much work can he perform in a day by that or any other less 
favourable mode of working? The same for a horse: what is the 
most advantageous speed at which he should travel ? 

33. If it were desired to build a pyramid like that of Cheops, 
480ft. high to the apex, and containing six millions of tons of 
stone, how many tons of coal would be necessary for steam-engines 
to raise the material, allowing 5 1b. per horse-power per hour? 

34. In question 55 assume the cylinder to be 30in, diameter, and 
the piston to make twenty double strokes per minute : pressure in 
the condenser 2in. of mercury. What would be the indicated 
horse-power of the engine ? 

Hydrostatics and Hydraulics. 

35. What is the weight of a cubic foot of water and of a cubic 
foot of air? 

36, State briefly the general principles affecting the stability 
of aship, What is the metacentre? how is it found? and what 
is its use? 

37. A long cylinder, 15in, internal diameter, made of iron plate 
jin, thick, is filled with water under a pressure of 100 lb. to the 
square inch, What is the tensile stress per square inch on the 
me 

38. What is meant by the quantity often called the ‘“‘ hydrau- 
ic mean depth?” 

39, State the laws determining the delivery of water and other 
fluids through pipes of different dimensions, and under different 
pressures, Give practical examples. 





40. What is the mode usually adopted for gauging the quantit 
of water flowing down a natural stream? State the formula use 
and give an example. 

41. Ina circular barrel sewer, 5ft. internal diameter, 1000ft. 
long, and having a fall of 2ft. per mile, the water is 29in. deep at 
= upper end and 3lin. deep at the lower end. What will be the 

charge ? 

42. The Falls of Niagara are said to discharge on an average 
33,000,000 tons of water per hour, and the total height of the 
Great Fall may be taken at 165ft. How many horse-power would 
be yielded by this fall, if it could be made available? 

43. The water flows in the rectangular trough of an undershot 
water-wheel with a mean velocity of 12ft. per second, and with a 
section 5ft. wide by 2ft. deep. What horse-power would this 
produce, assuming the modulus of the wheel to be 0°5? 

44, State what you know of the resistance of water to bodies 
moving through it, the laws of variation of this resistance under 
different circumstances, and any positive values in definite cases. 


The same for air, 
Heat, Fuel, Steam, &c. 

45. What degrees of Fahrenheit’s thermometer correspond to 
60 deg. Centigrade and 60 deg. Reaumur ? 

46. What is the point which is assumed to be the absolute zero 
of temperature? How is it found, and what connection has it 
with the expansion of gases? 

47, What proportion of its length will wrought iron expand by 
being heated from 30 deg. Fah. to 130 deg. Fah.? 

48. What is meant by a “‘ quantity” of heat, and by what unit 
is it usually measured? What quantity of heat would be required 
to heat 500 Ib. of oil, contained in an iron boiler weighing 500 Ib., 
from 60 deg. Fah. to 300 deg. Fah., the specific heats of oil and 
iron being taken as 0°31 and 0°11 respectively ? 

49. Describe and illustrate briefly the relation which, according 
to the modern thermo-dynamical doctrine, is presumed to exist 
between heat and mechanical work. 

50. How much should the River St. Lawrence be affected in 
temperature by the Falls of Niagara, supposing no dispersion of 
heat by conduction or radiation ? 

51. A copper plate (specific heat = 0°095) weighing 4 Ib. is 
planished by blows of a 7 lb, hammer falling 8in., and it is found 
to be raised in temperature 20 deg. Fah. by the operation. How 
many blows has it received? 

52. Name some of the chief varieties of coal, and state their 
more important characteristics. What is their ordinary calorific 
power (expressed in units of heat), and to what chemical elements 
in their composition is this power due ? 

53. What are the chief conditions necessary for the perfect 
—— of coal in a furnace, and the consequent prevention of 
smoke? 

54, State what you know of the relations between the pressure, 
temperature, and density of saturated steam. 

55, Steam showing by the steam-gauge 20 lb. pressure is ad- 
mitted freely to a cylinder during 13in. of the stroke, and ex- 
panded during the remainder, which is 52in. What should be 
the pressure at the end of the stroke, supposing the temperature 
maintained uniform ? 

56. In a chimney 50ft. high, assume that the current is com- 
ae of one-third carbonic acid gas (specific gravity = 1°5, air 

ing 1) and two-thirds atmospheric air, and is heated 400 deg. 
Fah, above the surrounding atmosphere. What will be the 
power of the draught at the bottom of the chimney, and how 
much air per minute will it draw in through a circular hole lft. 
diameter? 

Metallurgy, &c. 

57. State the chief points of difference, chemical and mechanical, 
between cast and wrought iron. 

58. What are the principal varieties of pig iron, and their re- 
spective applications ? 

59. What is the effect of remelting on the quality of cast iron ? 

60. Describe the ordinary — of maxing a wrought iron bar 
lin. square, beginning with the ore. 

61. What are the chief iron-producing districts of Great 
Britain? In which of them is the highest class of wrought iron 
manufactured? If you know any special names or marks indica- 
ting different qualities of iron, state and explainthem. Also add 
anything you know as to prices, 

62. What are the chief characteristics of steel, chemically and 
mechanically, as distinguished from iron ? 

63. What are blister, shear, spring, and cast ateel respectively ? 
How are they made (under the old process), and what are their 
most common applications ? } 

64, Describe briefly the Bessemer process for making steel. 

65, Explain all or any of the following terms, having reference 
to the manufacture of iron :—Puddle ball, puddle bar, slag, helve, 
bloom, refining or finery furnace, pile, scrap iron, charcoal iron, 
tuyeres. 

66. Mention any important applications that may occur to you 
of other metals than iron and steel to engineering or constructive 
works, and remark on the qualities of the metals which determine 
or influence such applications. 

Geology, Mineralogy, cc. 

67. Name any districts in England or France furnishing the 
following stones :—Granite, slate, sandsones, limestones for build- 
ing, ditto for making lime, any varieties of trap. Distinguish 
different varieties. Describe the geological formations and the 
practical characters of the stones. 

68, Add anything you know as to the more particular minera- 
logical features of the various stones, and the influence of these 
features on their practical uses, 

69. What are the geological conditions which admit the forma- 
tion of an artesian well? 

70. If you have been practically engaged in any quarrying or 
mining operations, name them, and add such descriptions as shall 
exhibit the extent of the knowledge you have thus acquired. 

SURVEYING. 
Time—Four hours. 

1. Plot the — 2s extract from a field book of a chain 
Survey. Scale, 100ft, = lin. 

2. Reduce this figure to an equivalent triangle, and thence 
determine the area in acres, 

3. Copy off that portion of the above bounded by the stations 
BCcdaB, and assuming it to be a piece of ground to be sur- 
veyed with prismactic compass and chain, explain how you would 
os. Give a form of field book for the survey of the road 

rom B to b, and thence towards c, the bearings and distance to 
be taken from the plan.* 

4. Ais a point in the bed of a finished portion of canal excava- 
tion, B, C, and D are points on the ground surface, distant 400ft., 
800ft., and 1200ft. respectively from A, in the central line of the 
canal and towards the outfall. 

A level having been set up the following readings were taken to 
staves placed at A, B, C, and D—viz.: 


at A... 13°41. 
o- 4°62, 

CO w. 6°13. 

D ... 2°49. 


The canal has a fail of Yin. a mile, and is 30ft. wide at bed, 
with side slopes one and a-half to one, and the ground through, 
which it is made has a lateral or sidelong slope of one in fifteen. 
Plot longitudinal and cross sections—on the former show the line 
of canal and mark the depth of excavation at points B, C, and 
aM Also give the contents of the portion excavated betwepn B 


and D. 
Scales for longitudinal section :—Horizontal, 100ft. to an inch ; 
vertical, 10ft. to an inch ; scale for cross sections, 10ft. to an 


(Zo be contenued.) 


* We cannot find space to reproduce the extract referred to. It will 
suffice to say that it presented no remarkable difficulties. 
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Grants and Dates of Provisional Protection for Six Months. 


1806. Issam Bacos, High Holborn, London, “Improvements in refrige- 
rating ice safes for containing and preserving pro ms and other 
perishable substances.” 

1808. Freperick James Rowan, Victoria-chambers, Westminster, “ Im- 
provements in the construction of carriages for tramways, and in the 
application of power thereto.” 

1810. Apotex Strauss, -Basingball-street, London, “ Improvements in 
jars or apparatus for keeping tobacco and other materials or substances 
in a moist or a cool state.” ‘ 

1811. Francois JuLes Manceavx, Paris, ‘Improvements in cartridges 
for breech-loading small arms.”—11th July, 1871. 

1812. Wit.1aM Forp Smiru and ARTHUR CovENTRY, Gresley Ironworks, 
Salford, Lancashire, ‘Improvements in tools or machines for turning 
and planing metals.” 

1816. Eveene O’Brien, Liverpool, “Improvements in apparatus for 
turning over sheets or leaves of music.” 

1818. WiLt1aM WALKER, Colner Farm, Bosham, near Chichester, Sussex, 
“Improvements in coverings for ricks or stacks of hay, corn, straw, 
and other agricultural produce, also applicable for bark ricks.” 

1822. Lorrus Perkins, Seaford-street, Gray’s-inn-road, London, ‘‘Im- 
provements in locomotive and portable steam engines.” 

1824. Jonn WALL, Birmingham, “ Improvements in fastenings for shirt 
studs, sleeve links, solitaires, and other articles of jewellery and dress, 
whick improvements are also applicable to knobs and handles, und 
other parts of articles which require to be removable.” 

1826. Georce Suaw and Tuomas Suaw, Dukinfield, Cheshire, ‘‘ Improve- 
ments in the treatment of vegetable fibres used as substitutes for 
horsehair or bristles, and in machinery or apparatus connected there- 
with,” 

1828. James EpMonpson, WILLIAM Epmonpson, and FrepERick WILLIAM 
Epmonpson, Manchester, “Improvements in machinery for etchin; 
and engraving cylinders and cylindrical dies used in printing an 
embossing.” a : 

1830. Witu1aM Rosert Lake, Southampton-buildings, London, “Im- 
provements in knitting machines.” —A communication from George W. 
Howe and David M. Sommerville, Cleveland, Ohio, U.S.—12th July, 
1871. . 

1836. WiLt1aM Bay .iss, Monmore-green, Wolverhampton, Staffordshire, 
«Improvements in the construction of fencing.” 

1838. James Brown, Aldgate, London, ** Improvements in protecting the 
bottoms and sides of ships, and other entirely or partially submerged 
surfaces.”—13th July, 1871. 

1942. JosepH Ropney Cxoskey, Blomfield-street, Upper _Westbourne- 
terrace, Paddington, London, ‘‘An improved composition for pave- 
ments, roofing, and other useful purposes.”—A communication from 
Andrew McKinley, Liberty-street, New York, U.S. 

1844. Henry Sutciirre and Wricut Surciirre, Halifax, Yorkshire, ‘* A 
new or improved ae for forming or moulding syphon and other 
bent pipes or stench traps.” 

1846. ALEXANDER MELVILLE CLark, Chancery-lane, London, ‘‘ Improved 
medicinal compounds for the treatment of cancer and other diseases.” 
—A communication from Francis Baker, New York, U.S. 

1850. Witt1am Epwarp Newton, Chancery-lane, London, ‘“ Improve- 
ments in condensers for steam engines and other purposes,”—A com- 
munication from William Wright, New York, U.S. 

1852. Joun Henry Jonnson, Lincoln’s-inn-fields, London, “Improve- 
ments in spectacles, eye-glasses, and other similar articles.”—A com- 
munication from Eloi Eugene Narcisse Derogny, Paris.—l7th July, 





1871. 

1854. James HarGreaves, Appleton-within-Widnes, Lancashire, an 
Tuomas Ropinson, Widnes, Lancashire, “ Improvements in means and 
apparatus employed in the absorption of gases by solids, or where gase 
are made to react upon solids.” 

1856. Gzorce Moxp, Nethercott, near Banbury, Oxfordshire, and 
Wixtu1aM Georce Mop, Chadcombe, near Banbury, Oxfordshire, “A 

w or improved hand hoe.”—15th July, 1871. 

1864. WituiAmM Epwarp Gepce, Wellington-street, Strand, London, ‘‘ Im- 
provements in the formation and joining of bricks for constructing 
pipes or tubes and other circular or curved brickwork.”—A communi- 
cation from Ambroise Creissard, Bonne-Nouvelle, Paris. 

1866. James Aston, Hythe, Kent, ‘‘ Improvements in breech-loading fire- 
arms.”—17th July, 1871. 

845. ALEXANDER ANGUS CROLL, Coleman-street, London, ‘‘ Improvements 
in the treatment of ammoniacal liquor to obtain salts of ammonia,”— 
29th March, 1871. 

1287. Joseph Wetcu and Cuartes Laicut, Redditch, Worcestershire, 
“‘ Improvements in cases for holding needles, pins, and other articles,” 
—12th May, 1871. 

1522. Tuomas Grirritus, Oxton, Cheshire, ‘‘ An improved composition 
for enamelling and protecting metal and other surfaces, and an im- 
proved mode of applying the same.”—8¢th June, 1871. 

1526. Berry ARTHUR Norris, Harrow, Middlesex, ‘‘ An improved casket 
or receptacle for preserving and exhibiting photographs, cards, and 
cartes de visite, and which may be used for advertising purposes.” —A 
communication from Samuel 8. Barnaby, Cortland-street, New York, 
U.S.—9th June, 1871. 

1573. CHartes Parkinson, Accrington, Lancashire, ‘‘ Improvements in 
beaming or warping machines, which improvements relate to a novel 
method of utilising friction, for reversing or aiding to reverse the beam 
in these machines, and a novel mode of regulating the pressure upon 
the said frictions.”—14th June, 1871. 

1628. GeorGe Bett GaLLoway, George-street, London, ‘‘ Improvements 
in the manufacture of homogeneous metal and appliances in connec- 
tion therewith.” 

1630. Henry Seprimus CoLeMaN and ALFRED Georce Epwin Morton, 
Chelmsford, Essex, ‘‘ Improvements in the cultivation of land, and in 
apparatus for the same, partly applicable to traction engines.”—2lst 
June, 1871. 

1685. Josepu Joun Perry, Red Lion-square, London. ‘ Improvements 
in the manufacture of letters, figures, and other signs for window 
tickets, show cards, and for other purposes.”—A communication from 
Arnoldus Johannes George Verster, Amsterdam, Holland.—27th June, 


1871. 

1713. Witt1aM Rozsert Lake, Southampton-buildings, London, “Im- 
pr ts in hanism for operating the valves of water meters.”— 
A communication from Charles Wilberforce Kinne, Cortland, New 
York, U.S.—1st July, 1871. 

1757. Georce Bett GALLoway, George-street, London, *‘ Improved con- 
structions of roads and paths for streets and other a 

1759. Josepn TAYLOR, jun., and James Priest, Sheflield, ‘‘ Improvements 
in machinery or apparatus for glazing and polishing saw blades and 
other fiat surfaces, parts of which improvements are applicable to the 
bearings of shafts and spindles generally.” —5th July, 1871. 

1767. WiLL1aM BLacksurn, Manchester ‘‘ Improved adjustable brackets 
for supporting the shelves of bookcases, wardrobes, and other similar 
articles.”—6th July, 1871. 

1777. Joan Brovau, Litchurch, Derbyshire, and Grorce Fiercuer, jun., 

Derby, ‘‘ Improvements in vacuum pans.” 

1784. Hiuny Epwarp Brown, Redmond’s-hill, Dublin, ‘‘ Improvements 
in carriages.”—7th July, 1871. 

1789. Tuomas Bartey, Birmingham, “Improvements in breech-loading 
fire-arms of the kind called small arms.” 

1795. Rosert Skinner, San Francisco, California, U.S., “‘ Improvements 
in the manufacture of artificial stone for pavements, roadways, sub- 
marine walls, sewers, pipes, and other similar constructious.”—8th 
July, 1871. 

1807. “brzzas Spence, Quality-court, Chancery-lane, London, ‘Im- 
provements in roasting pyrites, and in apparatus for the same, appli- 
cable also to the treatment of other sulphurets of metal.”—A com- 
munication from Messrs. Perret Brothers and Olivier, Paris. 

1809. Gzorce Henry Bacauorrner, Marylebone-road, London, “ Im- 
provements in lamps.”—11th July, 1871. 

1817. Joun CARRINGTON SELLARS, Birkenhead, Cheshire, ‘‘ Improvements 
in metal founders’ blacking.” 
1819. THomas Dutron TemPpLer Sparrow, Piccadilly, London, ‘‘ Improve- 
ments in darning or mending socks, stockings, or other articles, and in 

apparatus to be employed therein.” 

1821. Samue. Cunurre Lister, Bradford, Yorkshire, “‘ Improvements in 
looms for weaving.” 

1823. Jonn WaLkER, Birmingham, “ Improvements in attaching door 
and other knobs to spindles,”—12/h July, 1871. 

1837. Wittiam GrorGe VALENTIN, Oxford-street, London, ‘“ Improve- 
ments in the peroxidation of oxide of manganese recovered from 
chlorine residues.”—13th July, 1871. 

1839. Wittiam Rippett, Crosby Hall-chambers, Bishopsgate-street 
London, ‘An improved process for manufacturing paper pulp from 
wood and other vegetable fibres, and apparat ployed th - 

1841. Henri Eaton, Russell-street, Swansea, Glamorganshire, ‘* Improve- 
ments in the construction of coke ovens.” 

1843. JosepH TownsEND, Glasgow, Lanarkshire, N.B., “Improvements 
in produ lubricating oils from mineral and earth oils.” 

1847. Freperick Paiuip Preston, JoHN THEODORE Presticz, Epwin 
James Preston, and WILLIAM ALFRED PrestiGz, High-street, 

Kent, “‘ vements in waste-water preventer taps, so that they 
shall act without the use of plug cocks.” 

1845. Ferrx Napotzon Tarcet, Westminster-chambers, W: 

“ Improvements in dry closets and commodes.”—14th July, 1871. 
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1855, Witt1aM Burstem, Cheadle, Cheshire, «Improvements in the 
construction of pickers to be employed in looms for weaving.” 

1857. FREDERICK , ee Evans, Clayponds, Brentford, Middlesex, ‘‘ Im- 
provements in the purification of uminat ing gas gas.”——15th July, 1871. 
1862. Watiace Capmax, Holloway, London, “ Improvements in window 

blinds, screens, and similar articles.” ”"—17th July, 1871. 

s70. Roper? Eastman, Islington, London, “Improvements in castors 
and anti-friction rollers.” 

1872. Tuomas Cartwricut, Westbromwich, Staffordshire, ‘‘New or 
improved apparatus or mechanism for preventing or diminishing injury 
to steam engines on the breaking of the crank pin, or other like 
accident.” 

1878. Ropert TuRNBULL, Knapp-road, Bromley-by-Bow, Middlesex, 
‘‘ Improvements in the construction of floating docks, and in pontoons 
to be used in connection therewith.”—18th Juiy, 1871. 

1880. Josianh MonTaGue GoopaLt, Great Cea, Camden — 
London, “I for —“ = 
arrangin, or aber ante communication from rotor 
Eugene Mauger, Tourlaville, France. 

1882. BENJAMIN JOSEPH BARNARD MILLs, Southampton-buildings, London, 
‘Improvements in the modes of constructing and applying wheels for 
railway ny locomotives, and other vehicles, and journals and 
bearings there: ih -Y in appliances for lubricating the said journals 
und bearings.” A communication from William Arnold Lewis, 
Chicago, Lllinois, U. 8. 

1884. Joun Wray, Leeming- lane, near Bedale, Yorkshire, “ Improve- 
ments in reaping machines. 

1886. RvssELL AITKEN, Great George-strect, etneten, “ Improve- 
ments in the construction of breakwaters and piers.” 

1888. JoserH Parktns, Brewer-street, Golden-square, London, “ Im- 
wroved apparatus for regulating the width of black and coloured 
an on cards, paper, and envelo 

1892. Joun Dove as, jun., Coupar, Fifeshire, N.B., “‘ Improvements in 
heating buildings, and in the apparatus or means employed therefor.” 
—19th July, 1871 

1894. CHarRLEs Denton ABEL, Souieegten nein, Chancery-lane, 
London, “ An improved ventilating hat or covering ‘or the head, more 
particularly for tropical countries and at sea.”—A communication from 
Achille Chevrille, Rue de la Victoire, Paris. 

1896. ARCHIBALD KENNEDY IRVINE, Glasgow, Lanarkshire, N.B., ‘* Im- 
provements in apparatus for the safe combustion of inflammable gas, 
and applicable or mine lamps for indicating danger, and for 


woot Some Mites Rarsrorti, Dishforth, Thirsk, Yorkshire, ‘‘ Improve- 
ments in the construction of steam ploughs.” 

1904. CuarLes Prircuarp, Southampton-buildings, Chancery-lane, 
London, *“‘Improvements in the construction of land scarifiers or 
gultiv: ators, parts of which improvements are applicable to other agri- 
cultural implements.” — A communication from David Edwards, 
Melbourne, Victoria. —20th July, 1871. 

1908. Henry Deacon, Appleton House, near Warrington, Lancashire, 
**Improvements in the manufacture of sulphate of soda, and of sul- 
phate of potash, and of chlorine, and of bleaching powder.” 

1912. CHRISTOPHER WILSON, Accrington, Lancashire, ** An improved stop 
motion for warping machines.”—A communication from Paul Wilson 
and James Hunter, Manchester, Hillsborough, New Hampshire, U.S. 

1914. Avucustus DE BERGUE, Strand, Westminster, and RicHaRD DE 
Bercve, Manchester, “ Improvements i in veneer cutting machines.” 

1916. Ricuarp Herrine, 8t. Mary’s- -road, Canonbury, London, “Tm- 
provements licable to r ing or printing telegraphs. 

1918, WituiaM “Hunt, Castleford, near Normanton, Yorkshire, ‘ Im- 
provements in the manufacture of chlorate of potash, and in apparatus 
to be employed for that purpose.” 

1920. James Harcreaves, Appleton-within-Widnes, Lancashire, and 
Tuomas Rostnson, Widnes, Lancashire, *‘ Improvements in the manu- 
facture of sulphuric acid and sulphates, and in apparatus employed 
therein.” 

1022, Ropert Dempster, Liverpool, ‘An improved hasp or latch.”—. 
communication from William H. Tison, Savannah, Georgia, U.S. 

ly24. Stas Rocers, Chancery-lane, London, “ Improved self- -acting 
couplings for railway carriages, wagons, and ‘other rolling stock.”—21st 
July, 1871. 

1928. James Haroreaves, Appleton-within-Widnes, Lancashire, and 
Tuomas Ropryson, Widnes, cashire, ‘‘ Improvements in the manu- 
facture of sulphates and in preparing materials, and in apparatus to be 
employed therein.” 

1930. Ggorce Sinciair, Leith, Lye N.B., ‘‘A new or improved 
construction and arrangement of ers or heating vessels, and an 
improved arrangement of the currents of heat and liquids within 
them for heating, boiling, reducing, distilling, or cooking substances.” 

1936. James Werr, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in and 
connected with steam engines.”—Partly a communication from George 
Weir, Marseilles. 

1938. James Lee Norton, Belle Sauvage-yard, Ludgate-hill, London, 
“  . ot: pana in paving or flooring for the stalls of stables and other 
surfaces. 

1040, Isaac Browy, Elm Croft eg Edinburgh, Midlothian, N.B., 

‘* Improvements in the irrigation of the watering of streets and 

——- and in the apparatus to be used for such purposes.” —22nd 
‘uly, 1871. 

1944, "Winsaone Sumner and Erte Huco WALpENsTROM, Manchester, “‘ Im- 
provements in machinery and apparatus for boring.” —24th July, 1871. 
1952. Epwarp MircHin, Leadenhall-street, London, ‘‘ Improvements in 

steam boilers. 

1954. ARNOLD BuDENBERG, Manchester, ‘‘ Improvements in the reversing 
gear or link motion of locomotive and other engines.”—A communi- 
cation from Edward Buss, Magdebur; 

1956. Ropert Stewart CraiG, South- -terrace, Richmond, Suey. “Tm- 
provements in the preparation of fari r making 
soup.” —25th July, 1871. 

1962. Davip Davipson, Glasgow, Lanarkshire, N.B., ‘ Improvements in 
or connected with steam boilers.”—26th July, 1871. 























Inventions Protected for Six Bante = the Deposits of 
Complete Specifica’ 

1961. Joun MerepiTu ay Wrexham, Denbighshire, “Improvements 
in machinery or apparatus employed in various processes for the 
dressing of hides, skins, and leather.”—26th July, 1871. 

1963. RoBERT Hvoues, Worcester, “‘ Improved apparatus for sweeping 
and —_——— streets, and other places.”—28¢h July, 1871. 

2010. Josern Duranp, Rue de Maubeuge, Paris, “ Improvements in 
buttons or fastenings dispensing with button-holes.”—31st July, 1871. 
2022. Ropert Corntawaitte, Skipton-in-Craven, Yorkshire, ‘‘ Improve- 
=a in = mode of balling warps of cotton and other yarns,”—lst 

August, 1871 

2028. Jonn THomas Way, » Russell-road, tay ge London, “ Im 
ments in the ure of x f soda and potash.” ist 
August, 1871. 


Patents on which the Stamp Duty of £50 has been Paid. 


2428. Jonn oe Sheffield, ‘‘ Preparing food for horses, cattle, &c.”— 
lst August, 1871. 

2406. PavL Narcisse Joseru Macastes, Rue de Flandres, Paris, ‘‘ Water- 
feeding apparatus for boilers.”—31st July, 1868. 

2420. JosrpH Eptyn Ov1rincr, Hearn-street, Newport, Isle of Wight, 

uilibrium slide valves.”—lst August, 1868. 

2426. CuaRLes GeoGHEGAN, Dublin, “ Self-acting regulators, &c.”—Ist 
August, 1868. 

= OWitian Spence, Quality-court, London, “‘ Ores.”—4th August, 

48s. Joux Krrx, py * wed and Joun Batstone, Westminster, 
“ Shields.”—8th August, 1868 

2480. Saykey GARDNER, lesbush fonie, 5 Neath, Glamorganshire, 

*‘ Annealing pots and stands.”—8th August, 1 

2449. FREDERICK WILLIAM Kitson and PIERRE icin Leeds, “‘ Friction 
clutches for the driving shafts of various kinds of machinery.”—4th 
August, 1868. 

= Wittiam Epwarp Newton, Chancery-lane, London, “ Regulating 


ag ened er of machinery.”—7th August, 1868. 
2478.  ewaen Howser, Chaneny-ine, London, “ Fire-arms.” 
—Tth August, 1868. 
2472. Joun Nap me Manchester, ‘‘ Dandy rollers for manufacturing 
paper.”—7th August, 1 
245 7. Epmunp Epwakrps, Buckingham- street, Adelphi, Westminster, 
“ Pumps.”—6th August, 1868. 
2463. — MELVILLE Cuark, Chancery-lane, London, “ Scissors.” 
—6th August, 1 
2404, WILLIAM ed and Epmunp MILLS Hann, Hetton Colliery, near 
Fence Houses, Durham, “Safety lam: th August, 1868. 
= Cartes JOHN Curtis and AUGUSTINE Fiwpes, Bristol, ‘ Safes and 
ig rooms,” —7th August, 1868. 








Patents on which the Stamp Duty of £100 has been Paid, 


1882, James Livesey, Cannon-street West, London, and Joun Epwarbs, 
oa -street, London, “ Permanent way of railways and carriages.” 


in 
1926, ‘ovens Braster, New Cross, Kent, ‘ aes Brn my Tee 


ya a , discharging, and separating fibrous 


1882. James Livesey, Cannon-street West, London, and Jonny Epwarbs, 
ig London, “ Permanent way of railways and 
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1941. Francis CruicksHank, ‘Edinburgh, Midlothian, 
the fouling of the bottoms of ships.” —4th August, 1 

1931. CHantes Garton, Bristol, and Tuomas Hut, meade, 
“* Mashing apparatus. "3rd August, 1864. 

1998. Aucust Bryant Cuitps, New Oxford-street, London, “Clipper 
mowing machines.”—11th August, 1864. 

2041. Brxpoy BLoop Stoney, Dublin «Constructing submarine works, &c.” 2 
16th August, 1864. 


Notices of Intention to Proceed with Patents. 

815. Jonny Bricuam and Ratpn BricuamM, Berwick-upon-Tweed, ‘‘ Reap- 
ing and mowing machines.” 

817. ALEXANDER Innes, Kincardine, N.B, “Optical instrument or 
practice register.” 

822. DonaLp Munro, Johnstone, N.B., “Furnaces and boilers.”—27th 
March, 1871. 

$24. Hesny James Hoe Kina, Glasgow, N.B., ‘‘ Motive power engines.” 

—28th March, 1871. 

839. AncHIBALD McFartane, Glasgow, N.B., “‘ Wringing machines.” 

845. ALEXANDER ANGUS CRoLL, Coleman-street, London, ‘Treating 
ammoniacal liquor.” —29th March, 1871. 

850. Matruew Avucustus Sout, Cross-street, Finsbury-square, London, 

“Independent escapement for clocks, chronometers, and watches,”—A 

communication from C. Otto Gehrckens.—30th March, 1871. 

863. Henry Wittiam Dez, Sherwood-street, _ “square, London, 
“ Securing the spring catches of boxes, bags, & 

864. SamueL Wess Tuomas, Rectory, Southsea, ™ Bicyles. a 

865. Georcr Nursz, Pen-y-van House, Pontymister, “ Treating iron and 
other plates, &c.”—3lst March, 1871. 


872. Francis Monracue Sims and Samvet Hansarp YockKNey, Quecn- | 


square, Westminster, ‘‘ Signals.’ 

873. CHARL ES Denton ABEL, Southampton- a. ponien,tratiying 
glycerine.”—A communication from Dr. Karl Kraut. 

874. Isaac Wart Bouton, Ashton-under-Lyne, “‘ Boilers for generating 
steam.”—lst April, 1871. 

886. WILLIAM THOMSON, Normanton, Yorkshire, and AnpRrew MacreDiz, 
Sheffield, ‘‘ Casting ingots for cranked axles, &c.” 

887. Robert Frewer, Stratford New Town, “ Boring and drilling wood, 
&c.”—3rd April, 1871. 

= — Ley and James Humrurey, Leeds, ‘‘ Measuring fluids or 
iquids.,” 

896. Ropert TitLey, Birmingham, ‘“‘ Actuating, adjusting, and fixing 
louvre blinds, &c. *_ath April, 1871. 

901. RaLpa Moore, Glasgow, N.B., “‘ Lubricators.”—A communication 
from Joseph Moore.—5th April, 1871. 

913. Joun Norman, Glasgow, N.B., “ Sugar-cane mills.”—A communi- 
cation from Thomas Hutchinson. 


918. JoserH SANGER Davies, Haverfordwest, South Wales, ‘‘ Type-writing 


machines.” 

919. Joun Hucnes, Liverpool, ‘Ferules for umbrellas, parasols, and 
mt alking-sticks.”—6th April, 1871. 

938. Wittiam Henry Baltey, Keighley, ‘‘ Preparing and combing wool, 


945. Henry Watitace Doveton Destor, Dublin, “ Arranging or dis- 
posing words, inscriptions, &c.”—10th April, 1871. 

979. WILLIAM Samvet Laycock, Portobello-place, Sheffield, ‘‘ Weaving.” 
13th April, 1871. 

1010. Austin Goopyrar Day, , Southampton- buildings, London, “ Elastic 
compounds.”—15th April, 1871. 

1023. Joun Henry JouNsoN, “Lineoln’s-inn- fields, London, ‘* Composing 
and translating secret correspondence.”—A communication from Paolo 
Caleagno.—18th April, 1871. 

1057. THOMAS SHAKBSPEAR and GeorGE Itiston, Birmingham, “‘ Sewing 
machines.”—2lst April, 1871. 

1092. ALFRED Boronet, Swansea, ‘‘ Retorts, mufiies and pots.”—25th 
April, 1871. 

1123. Tuomas IsuErwoop, Connecticut, U.S.. ‘Shuttles for looms.”—27th 
April, 1871. 

1180. Jony Garrett Toncue, Southampton-buildings, London, “Cart 

ridges.”—A communication from Pierre Marie Fouque,—2nd Ma y, 1871. 

1225, WittiaM Francs, Pinner’s Hall, Great Winchester-street, London, 
os Joun Bayiey and Tuomas Bay ey, jun., Lenton, “ Tanning.”—5th 
May, 1871. 

1815. Davip OLtver Macomber, Arundel-street, Strand, London, “ Roads, 
pavements, &c.”—16th May, 1871. 

1346. CAMILLO Amprocio Sperati, Mitre-court, London, “Signalling on 
— ship.”—A communication from Augusto Guattari.—19th May, 
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1364. Austiy Goopyear Day, Southampton-buildmgs, London, ‘“ Pro- 
tective and insulating coverings for telegraphic conducting wires, &c.” 
-—20th May, 1871. 

1574. ANous Hamitton Bedford-place, Russell-square, London, and 
Jutius Sax, Great Rusyell-street, London, “ Signalling apparatus.”— 
14th June, 1871. 

1592. Joun Frewinc Wuire Tempceton, Glasgow, N.B., “ Devices to 
stoppers, &c.”—16th June, 1871. 

1624. Avousto GuATTARI, Euston- road, London, “ Atmospheric telegraph 
apparatus,” —20th June, 1871. 

1705. James Murpocu Napier, York-road, Lambeth, Surrey, “ Weighing 
machines,” —30th June, 1871. 

1713. WriiiaM Ropert Lake, Southampton-buil dings, London, “‘ Operating 
the valves of water meters.”—A communication from Charles Wilber- 
force Kinne.—1st July, 1871. 

1733. JAMES HARGREAVES, Settee ethte Wiine, and Tuomas Ronin- 
son, Widnes, “‘ Sulphates.”—4th July, 1871 

1757. GEorce Bett GALLoway, George- street, Loydon, ‘‘ Constructing 
roads and paths, &c.”—5th July, 1871 

— Ay my RowLanp MARSDEN, Leeds, “Breaking stones, crushing 

Cc 
774. Wi1tu1am Hovcarton, Great Grimsby, ‘‘ Cleaning grain. "6th. July, 
“187 

1779. Henry Puitrot, Great Knightrider-strect, Doctors’-commons, 
London, “ Utilising the centrifugal force produced by the rotation of a 
steamship’s screw or propeller.” -- A communication from John 
Lucovich.—7th July, 1871. 

1795. Ropert Skuner, San Francisco, California, U.S., *‘ Artificial stone 
for pavements, &c.”—8th July, 1871. 

1809. Georce Henry Bacnnorryer, Marylebone-road, London,“ Lamps.” 
—llth July, 1871. 

1817. Jonw Carrinoton Seiiars, Birkenhead, ‘‘ Metal founders’ black- 
ing.” —12th July, 1871. 

1854. James Hancreaves, Appleton-within-Widnes, and Tuomas Rosin- 
son, Widnes, “‘ Absorbing gases by solids, &c.”—15th July, 1871. 

1880. Josian MonTAGUE Goopa.t, Great College-street, Camden Town, 
London, “‘ Cutting and arranging cards, &c.”—A communication from 
Victor Eugene Mauger. 

1882. BensamMin JoserH Barnarp Mitis, Southampton-buildings, 
London, “‘ Wheels, &c.”—A communication from William Arnold Lewis.” 
—19th July, 1871. 

1908. "J Deacon, Appleton House, near Warrington, ‘Sulphate of 





soda, 

1920. James Harcreaves, Appleton-within-Widnes, and Tuomas Rosrn- 
son, Widnes, “ Sulphuric acid, &c,”—21st July, 1871. 

1928. James HARGREAVES, — es, and THomas Rosin- 
son, Widnes, “Sulphates 

1938. JAMES Lex Norton, Beile Sauvage-yard, Ludgate-hill, London, 
* Paving or flooring for stalls of stables, &c. 

1940. Isaac Brown, Elm Croft Grange, Edinburgh, N.B., “ Irrigation of 
land, &c.”—22ad "July, 1871. 

1961. Jonn Merepita Jones, Wrexham, “ Dressing hides, skins, and 

leather.” —26th July, 1871. 





ena having an interest in opposing any one ae — applications 
should leave particulars in writing of their objecti 
= the office of the Commissioners of Patents, within Ant days of its 








List of Specifications published during the Week ending 
Sth August, 1871. 

2908, 4d.; 3044, 4d.; 3ui7, 2s. Ad. ; 5 oe, 10d.; 3210, 1s. 10d.; 3232, 10d. 
3241, 6s. 4d.; 3242, 1s. 245, Us; 2246, 4d.; 3249, Sdz 8251, 1s. 10d. 
3265, 10d.; 2266, 8d.; 8277, 8d.; 32 7s, Sd.; 3230, 8d.; 3282, 8d.; 3283, Sd. ; 
8286, 10d.; 3289, 1s. 10d.; 3292, 1s. 4d.; 3293, 2s. 4d.; 3303, 8d.; 3304, Sd.; 
3316, 1s. 2d.; 8317, 10d.; 3325, 10d.; 3371, 10d; 3330, 4d.; 3382, 4d.; 3387, 
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ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 





Class 1.—PRIME MOVERS. 


Inciuding Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
75. F. Tommasi, Fleet-street, London, “ Generating force.”—Dated 23rd 
January, 187 1 

This invention relates chiefly to the employment of a force obtained by 
the expansion of oil through heat, the oil being allowed to flow into 
suitable cylinders or receptacles in which pistons are free to rise and 
exert a power upon the rams of hydraulic presses or other similar ma- 
chines, the cylinders of which are furnished with oil in lieu of water or 
other liquid, and then to be suddenly cooled by the action of water, so 
that the pistons should make their return stroke in order to keep up a 
constant working if such is required. 

212. A. V. Newron, Chancery-lane, London, * Steam boilers.” —A communi- 

cation. —Dated 26th January, 1871 

This invention consists, First, in a diaphragm above the fire-box, of 
any desired form or construction. Secendity, in the combustion chamber 
above the diaphragm. Thirdly, in the arran, ‘gement of vertical flues, so as 
to secure a down and an updraught to and from the combustion chamber; 
and, Fourthly, in the arrangement of the chimney flue with regard to 
the steam and water spaces of the boiler. 


| 300. 8. Cornett, Wellington, “ Pulping turnips, &c.”—Dated 3rd February, 
187 


This invention refers to pulping machines in which the pulping 
knives are carried by a disc or wheel. One part of the invention con- 
sists in making the row or rows of pulping knives and the holes through 
which the pulped food passes in the form of a plate, and placing the said 
ae a in apertures in the pulping disc and fixing them thereto by screw 

its and nuts or other fastenings. Another part consistsin making the 
pulping knife plates reversible. In this case the said plates are provided 
with a single row or a double or treble row of knives on each side, or one 
side may « contain a single row of knives and the other side a double or 
treble row. By these means the machine can be made to cut a small or 
large quantity of food at pleasure, and when the knives on one side of the 
plate are worn or injured its reversal makes the machine again ready for 
use, 


Class 2.- TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

179 J. Cocksnoor, jun., T. Wrictey, and H. Weatnerit., Manchester, 
* Railway carr tages designed for the purpose Saat tmaaaies the violence of 
railway collisions.”—Dated 24th January, 1871 

The novelty of the invention consists in mounting the bodies of railway 
carriages upon the frames or carriage proper independently, in contra- 
distinction to rigidly securing the same as hitherto, the object of which 


| is to allow the body of the carriage, in case of collision, to have a sliding 





or yielding motion in the direction of its movement after the buffer 
springs are fully compressed, strong springs being provided that will 
prevent the too ready sliding of the body upon the carriage, catches being 
provided that prevent the rebound of the bodies, the said cate bes, when 
released, allowing the bodies to assume their ori ginal position upon their 
bearings or carriage. Secondly, the novelty of this invention consists in 
attaching the sliding body through the medium of a connecting rod to 
the cross bar actuating the brake blocks, so that in the ewent of con- 
cussion of the carriages the forward sliding movement of the bodies ac- 
tuate the cross bars so as to apply the brakes, preventing thereby the 
rebound of the carriage, 

183. J. and J. Tuomurmson, Carlisle, “ Railway signals."—Dated 24th 

January, 1871. 

This provisional specification describes an arrangement of a continuous 
series of rods or wires by means of which a man, wherever situated on a 
line of railway, can place fog signals upon the rails at a distance of several 
hundred yards from the place where he operates. This arrangement is 
also applicable to signals other than fog signals. 

192. J. E. Witson, Spring-gardens, London, “‘ Working railway switches.” 
— Dated 25th January, 1871. 

The inventor dispenses with rods in compression and uses only rods, 
wires, or chains in extension for producing the required movement. He 
mounts loosely on the axis of each lever two pulleys having ratchet 
wheels attached thereto, the teeth of which respectively face in opposite 
directions. Two pawls take into the ratchet wheels, so that when one 
pulley is in gear the other is necessarily out of gear. Round each of the 
pulleys is passed a chain, to one end of which is attached a weight, while 
the other end is connected to the rods or wires for working the points, 
signals, or crossings. The chains are so fastened to the pulleys as to allow 
the necessary travel to the pulley when free for any variation of tempera- 
ture. The levers are arranged within the reach of the attendant, so that 
he can operate them all without leaving his seat. Speci: al means are 
provided for locking the necessary levers when any ticular lever is 
worked, such means consisting essentially of bolts which are shot by the 
aid of cranks. To signal intelligence to the next up and down signal 
boxes or stations the telegraph wires from these boxes or stations are led 
into such positions that the levers in their movement make and brea 
contact, and the intelligence is thus signalled. The invention also com 
prises a mode of operating switches, points, crossings, or signals, wi 
the aid of electricity or electro-magnetism. This is effected by having 
catch in connection with the switch point, crossing, or signal, and im 
moving this catch when required by means of an electro-magnet into 
such position that it is struck by the passing train, whereby the 
switch, crossing, or signal is shifted into the proper position. A return 
wire at all times gives the attendant knowledge of the position of thu 
switch, crossing, or signal. The invention further comprises an improved 
crossing in which the tip of the tongue extends so far into the throat that 
when the crossing is, moved to one side or the other it leaves no opening 
or gap at that side. An under prolongation of the tip extends a short 
distance under the rail, and the crossing is made of the necessary angle 
to —s itself to the two lines of rail. 

193. C. F. De Krerzxowsk1, Great George-street, London, ** Coupling gear.” 
—Dated 2 25th Junuary, 1871. 

This invention consists First, in so constructing apparatus that when a 
train of vehicles is fitted therewith, and coupled up (not necessarily on 
the improved system forming the second part of the invention) the 
buffing and drawing strains of or from the individual vehicles shall be 
separately and directly received by and collectively transmitted through 
a continuously connected system of bars, tubes, or rods, which them- 
selves form a continuous extensible through connecting from end to end 
of the train and which absorb all buffing and drawing strains, but which, 
in virtue of their peculiar construction, may admit of a certain umount 
of slip in the vehicles under certain conditions. When the double side 
buffers system is desired, cross pieces or beams may be used to convey 
the strains trom and to central bars, and several joints or connections 

may be made between the said cross pieces and the beams. Secondly, in 
so constructing the coupling or counecting gear, that when the buffers of 
two vehicles come in contact with one another, the said vehicles will 
couple or connect themselves, and further; in a contrivance by means of 

ch the said connection may be rendered rigid. 
104, V. Penprep, Milton-road, Dulwich, “ Construction of wheels.” —Dated 
25th January, 1871. 

According to one construction, the inventor takes, say, a box for the 
reception ofthe axle, and on the exterior thereot he laces a ring or nave 
of rubber. The side plates may have other plates, bars, or ribs secured 
to them, which extend to near the other end of the wheel, to hold firmly 
the two blocks between them. These outer plates are slotted, and bolts 
or pins projecting from the blocks into the slots, and serve both as 
guides and supports to the carriage. The periphery may be covered by a 
ring of rubber or other material, or the wheel may be without an outer 
ring, in which case the covered blocks or plain blocks would form the 
outer surface, According to another construction, the inventor dis- 
penses with the rubber nave, and then bolts the plates directly to the 
axle-box. According to another construction, the inventor arranges 
solid or hollow blocks between plates and causes their inner ends to bear 
against the rubber nave, or partial rubber nave, cach block coming intu 
action as the wheel rotates. These blocks may be wholly or partially 
shod with rubber, or a combination thereof, and may have strips or filling 
in pieces between them. 

214. J, G. Boruninocer and C. Kraut, Regent-strect, London, “ Facilitating 
locomotion.” —Dated 27th January, 1871. 
These improved mechanical arrangements consist of combinations s 


levers and springs whereby when the horse or draught animal is in 
motion the brakes are freed from the wheels; but causes tha 
brakes to act. The driver can, however, detach the dra animal, and 


uuts on the brakes. Similar arrangements y 
Cie but in this case the action — from the guard or attendant 
utting on ius brake, and thereby all the brakes are put in action. 

Velocipedes are braked by the rider putting them on. By suitable ada 
tion locomotion and mution generally is facilitated, whether as vogue 
the use of steam engines, velocipedes, or 
218. 8S. W. Norman, Oakley-street, rad Surrey, “ Tramway cars.” 
Dated 27th January, 1871. aria on 
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and caused to enter upon and traverse any desired line of tramplates or 
rails connected by a curve or angle with the main line, This object is 
effected by re' the motion of the leading wheel on that side of the 
car which corresponds with the inner side of the curve or angle by means 
of a brake, or by guiding the car by means of shoes or pins capable of 
entering the grooves in the tramplates or rails, or by levers which are 
pressed against the sides of the grooves. 

1950. C. Witson, Edinburgh, “ Trucks.”—Dated 25th July, 1871. 

The features of novelty which constitute this invention are as follows : 
First, the construction or lie of the flooring of the or wagon, 
a = 80 ad ape the animals a ing and facili - cleaning. 

ondly, the application and arrangement for supplying and regula’ 

ben gd the athmals by means of cisterns and con 
an cock, so as to prevent wasting and dunging. Thirdly, the 
application of angled iron instead of wood or other material hitherto 
used for the door standards and framing of the side, ends, and partitions 
of the carriages or wagons, thereby aoe Oe much less 
liable to injury or damage in the event of collisions or other accidents. 
Fourthly, the peculiar arrangement of the framing of the body of the 
carriage or wagon. Fifthly, the general arrangement of the or 
wagon and combination of parts, whereby the safety and comfort of the 
pee and ease in feeding and watering them and ventilating are 
secur tA 





Clase 3,—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, d&c. 

178. J. Contona, Blackburn, Lancashire,“ Looms for weaving.” —Dated 24th 

January, 1871. 

In the first portion of this invention one or each of the fingers on the 
stop rod, which fingers act on the “frogs,” is caused to rest on a béwl or 
roller, the action of which bow] relieves the pressure of the swell when 
the shuttle enters and leaves the shuttle box. A further portion rélates 
to loose reeds, and consists in — fingers on the stop rod, the said 
fingers being actuated by the swell in such a manner as that on the 
shuttle failing to enter a box the reed will be 1 d independently of 
the pressure of the shuttle against the said reed. Two other fingers ac- 
tuate the shuttle tongues or — in lieu of the ordinary springs, the 
said tongues being quite free when the shuttle is not in the box. A 
further portion relates to pneumatic looms. The shuttle boxes of the 
said looms are each made of cast iron, and are bored out to a smooth 
interior surface, and the shuttles are made of sheet steel or other metal 
and are clcsed on one side and open on the other side. The said shuttles 

fre turned a little larger than the bore of the boxes, and are made elastic 
so as to act as metallic pistons when within the boxes. A flat side or flat 
sides may be formed cn each shuttle if preferred. 

195. T. WutrenEaD, Holbeck, “* Machinery ig wool, cotton, flax, 
silk, and other fibrous substances.” —Dated 25th January, 1871. 

_The invention relates, First, to improvements in dispensing with the 
lifter pins to the feeding boxes of Noble’s combing. machines, and 
Secondly, to an improved mode of operating on the fibres by means of 
the large and small circular combs. 

196. T. WuiTeneaD, Holbeck, “‘ Machinery for treating China grass and 
other similar ibrous substances.”— Dated 25th January, 1871. 

The improvements consist in cleaning the fibre of China grass or similar 
fibrous substances from superfluous matters, by feeding it on to a feed 
board, which is carried forward betwixt coarsely fluted pressing rollers, 
at a low speed, and having a reverse motion, and then betwixt a series of 
peg revolving intersecting beaters, water or steam being allowed to 
tlow freely on to the material operated on. 

203. M. Morris, Swinton, “ Looms.”—Dated 25th January, 1871. 

The object of this invention is to vary the number of picks or shoots of 
weft in a given length of fabric. The usual taking up catch is connected 
by a cord to the Jacquard engine or other shedding motion. By this 
means the catch is lifted out of the ratchet wheel or allowed to faltin 
gear with it as may be required. 

213. H. W. Wnireneap, Holbeck, and R. AcKRoyD, Ovenden, Yorkshire, 
“* Machinery for combing wool, &c.”—Dated 26th January, 1871. 

The invention relates to improvements on the Noble’s combing ma- 
chine, and consists in, First, the application thereto of covered drawing 
rollers. Secondly, the mode of mounting drawing off rollers. Thirdly, 
the application of « bladed fan for bringing fibre to centre before enter- 
ing the bite of drawing rollers. Fourthly, making the baek row of pinsin 
the large and small combs of equal fineness, 

215. J. Nutra, Bolton, Lancashire, ‘* Looms.” —Dated 27th January, 1871. 

These improvements apply to what are known as “‘fancy looms,” and 
consist of a certain novel and uliar arrangement of mechanism for 
effecting the shedding of the warps, which mechanism is intended to be 
used in place of the ordinary ‘‘ dobby” or “index-machine,” or instead 
of what are known as the “‘ Woodcroft tappets.” The improvements 
consist principally of the following arrangement :—Instead of mounting 
the ‘‘ top jacks” all on one spindle or shaft as heretofore, so that they 
can merely vibrate always upon the same centre, the inventor mounts 
each one es and in such a manner that it cannot only vibrate on 
its centre, but can also be moved bodily either forwards or backwards, 
and each “jack” becomes a ‘* riser” or “ faller,” according to the direc- 
tion in which it is moved. 


219. A. and H. Tatuam, Ilkeston, Derby, “ Warp machines.”—Da ted 27th 
January, 1871. 

This invention relates to the construction and application of points for 
taking up the threads in warp machines. Two points are v to each 
needle, and are employed for the — of taking up the bobbin threads 
to the needles after these threads have been selected by any suitable 
Jacquard apparatus. The point bar is ed up to and between the 
needles by the mechanism, and whilst this ‘ition there are two 
— between every needle. These points may be made of any suitable 
shape. 

222. J. C. Ramspen, Halifax, “ Looms.”—Dated 27th January, 1871. 

This invention relates, First, to improvements upon an invention for 
which letters patent were granted on the 18th day of March, 1869, No. 823. 
Vor this pur the racks and wheels for giving motion to the weft 
insertors, as described with respect to the first part of the invention 
ubove referred to, are dispensed with, and the weft insertors are so 
mounted and worked that all the advantages of a rotary motion are ob- 
tained in a much simpler and leas expensive manner. The invention re- 
lates, Secondly, to improvements upon an invention for which letters 
patent were granted on the 7th day of October, 1869, No. 2914. For this 
purpose the holes in each weft insertor shown in the above named spe- 
cification are dispensed with, and instead thereof a hole is formed through 
the breadth of the said weft insertors, by means whereof the weft is 
shielded in its passage through the warp. 

228. W. Know es, Bolton, andJ.M. Hetuerincton, Manchester, “ Covered 
rollers.” —Dated 28th January, 1871. 

This invention refers to rendering the surfaces of covered rollers and 
other nipping surfaces true. 

231. W. C. Strrr, Birmingham, “ Bale ties.".—A communication.—Dated 
em 28th January, 1871. 

The novelty of this invention consists in forming in an iron plate, 
preference of a rectan shape (and which forms the tie or fastening), 
a slot for the fixed end of the iron strip to be attached to, and also pro- 
viding a bar in a rectangular slot, which is divided near one end and bent 
slightly outwards, over which the other end of the strip is bent, so that 
when the pressure is brought on the tie by the expansion of the goods, 
the strip is placed in its proper position, by which a simple and economic 
connection ected. 

239. S. Ricuarps, Nottingh ing and doubling.”— Dated 30th 
January, 1871. 

The object of this invention is to prevent the waste occasioned by the 
lapping of the yarn round the top roller, and it consists in an improved 
mode of lifting the top roller out of contact with the bottom roller when 
the yarn breaks. This is effected by a plate between the rollers which is 
held back by the yarn, and is brought Lowed when the yarn breaks. 
243. J, B. Wairerey and G. Harwine, Lockicood, “ Looms.”—Dated 30th 

January, 1871. 

This invention relates to looms wherein rising boxes are used, and con- 
sists of a mechanical appli ‘or retarding the drop or to effect a 
gradual lowering of the said boxes. This is effected by means of another 
cam of suitable form and properly fixed on the same shaft as the cam 
which lifts the boxes is fixed, also of another roller suitably attached to 
and operated by the ordinaty friction roller, or so as to be placed in or out 
of position at proper times. 

246. W. R. Lake, Southampton-b 98, London, “‘ Combs for worsted 
nachinery.”—A communication.—Dated 80th January, 1871. 

This invention consists in a new method of securing the pins in the 
combs. The inventor uses a metal bed plate with a ve init. The 
yas are constructed with a small hook at the end, and are laid with the 

ook projecting into the groove; after they are laid in their places he 
screws plates down on them. These plates are provided with a small 
strip of elastic material over the pins. 

1945. E. G. Brewer, Chancery-lane, London, “ Knitting machinery.”— 
A communication.—Dated 24th July, 1871. 
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This invention relates to the combination of a bed 
needles with ere by a sliding ca which 
motion, and co: of the gram ge of machine, viz., of a cam 
holder and cam to operate the needles; a rack and pinion to give 


motion to the carriage by means of a crank ; a ‘bobbin for holding the 
yarn ; a yarn carrier for guiding the yarn into the hooks of the needles ; 








an adjustable set of selvage stops to regulate the width of the 


work; a sel holder and finger for the purpose of holding the 
yarn at any di point; a stitch adjusting screw to te the 
stitch ; an automatic yarn carrier to drop the yarn into selvage 
needle at the proper moment, 


Class 4.—AGRICULTURBH. 





Including Agricultural ee + pce Implements, Flour 
8, 
1931. W. Hccues, Manchester, ‘‘ Sugar mills.” —A icati Dated 
22nd July, 


This invention relates to sugar mills used for c:ushing sugar canes, and 
consists, First, in the employment of a mid-feather or centre board at or 
about the middle of the conductor or creeper which conducts the canes 

e rollers, the mid-feather being for the purpose of prevent- 
ing the crossing or entanglement of the canesin their e to the rollers, 
and also in the employment of screws and nuts for tightening the chains of 
the conductor when required. Secondly, in the peculiar form or construc- 
tion of the knife holder and knife used in connection with the crushing 
rollers, with its part for arranging the curve to be regulated to the rollers 
at any angle required, acco! ig to the work to be performed, to keep or 
guide the cane properly through to the back or roller, and also 
to be capable o' ig moved vertically as well as horizontally for the pur- 
pose of enabling the knife and holder to be set to the proper position or 
angle er to guide the cane to the back ruller, and also for enabling 
them to be lowered or removed when the passage for the crushed canes 
is choked or clogged >. Thirdly, in the er at each end of the 
top roller of a flange or rim working in a brass shoe or guide 
fixed to the knife and knife holder for the purpose of preventing the cane 
from getting between the side frames and the roller ends, and for prevent- 
— ow lateral movements of the rollers, and thereby avoid the excessive 
noise and wear and tear and breakages that occur in the, old method. 
Sega in the employment of an improved friction clutch for enablin 
the conductor or creeper to be more quickly stopped aud set on; an 
Fifthly, in making the jaws for the Dearie in the frame sides much 
wider than at present, so that when a wheel breaks it can be taken out 
of gear with the other wheels and taken uff and a new one put on with- 
out taking out the roller, thus sa much time and labour, whichis of 
great importance when busy grinding or . By means of the 
mid-feather, the flanges on the roller, and the proper position of the 
knife, the cane passes straight between the rollers, not doubled up and 
crossed as in the old method, and thus it is so much better crushed that 
from ten to fifteen per cent. more juice is extracted, and the baggasse or 
refuse is much drier and better adapted for fuel. 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 
174. J. P. Waterson, Forest Hill, “Hot water apparatus.”— Dated 23rd 
January, 1871. 

To carry out the invention a vertical iron vessel is employed, from the 
upper part of which a pipe s to connect it with the up pipe of the 
het water apparatus or cold water cistera, the lower part of the said 
vessel being connected to the same pipe of the hot water ae pag or 
cistern in asimilar manner. In the centre of the vessel is p a pipe 
open at its ends, and at the bottom of this pipe is placed a gas burner or a 
small lamp. 

185. C. Ritcnie, Brixton, “‘ Utilising heat, &c.”—Dated 24th January, 1871. 

A stove has air passages through it, and the heated products are con- 
veyed ina zigzag or serpentine manner through passages surrounding the 
air b ues for discharge ——— may be dispensed with, a 
fresh-air pipe for support of combustion being used. Or a chamber for 
treating injurious products of combustion may be added toa short flue 
belonging to the stove. A syphon eo go for drawing the flame and 
products of a burner downwards and b: the heat, through a 
stove and up the syphon shaft is described. Various details applicable 
to stoves, ventilating, and lighting are described in this provisional speci- 
fication, which refers to patents No. 2674, 1867, and No. 265, 1868. 

188. J. Buackmore, Manchester, “ Cisterns.”—Dated 25th January, 1871. 

It hash fore been cust: to make cisterns of lead, iron, or slate; 
now this invention consists in making them of glazed earthenware, which 
reduces the cost, and is more durable and cleanly than those now in use, 
211. E. W. Butter, Hanley, Stoffordshire, ‘Handles and spindles.”—Dated 

26th January, 1871. 
This invention consists in making the spindles tubular, the fixing screw 
in by which the knob or handle is attached to the tubular spindle 
oe A through an axial hole in the knob, and ie to take into a 
hollow screw in the end of the tubular spindle. The knobis adjusted 








ot ficati, 








on the spindle by means of a screw nut or collar screwed on the end of 
the spindle, and made to abut against the door, the outer face of the said 
nut or collar having a square recess in it. When the knob is passed on 
to the protruding end of the spindle a P nsgeer square tube in its 
neck takes into the recess in the nut or collar, and prevents its rotation 
on the spingle. 

216. G. H. Havwoop and F, Parker, Dyer’s Hall Wharf, London, “ Stove- 

tes.” — Dated 27th January, 1871. 

This invention relates to that description of open fire-grate or stove 
known as a “‘ register stove,” and has for its object the regulation of the 
draught of such stoves in a more simple and effectual manner than here- 
tofore. The improvements consist informing a sliding or rotating hit- 
and-miss valve in the hia lid or back of the stove, in combination 
with which there may be formed a second sliding hit-and-miss valve in 
the arch of the stove itself; or the door may be formed in the arch itself, 
the said valves being formed of two perforated plates maintained con- 
stantly face to face or in contact with each other, and one of which is slid 
or turned slightly on a pivot, so as to cause its perforati to coincid 
or not, as required, with the perforations in the fellow plate. 

221. R. Boyie, Glasgow, N. B., “ Ventilators and smoke extractors.”— 
Dated 27th January, 1871. 

One modification of ventilator consists of a vertical duct or shaft having 
its upper external divided by radiating vertical plates forming se- 
parate ae which areformed with expanding mouths facing horizon- 
tally. e shaft may be fitted with one or more branch Jy me to lead 
portions of the air to different parts ; but it is also continu ownwards 
and finally led outwards, its bottom end being fitted with a light valve, 
which on gusts of wind passing down will open, and thus prevent the 
gusts passing along the branch pipes. Inasecond modification of ven- 
tilator, which acts by extracting heated or foul air, and which is also 
applicable as an efficacious smoke extractor for chimneys, there is a ver- 

cal shaft, having at its upper end an annular conical rim surmounted 
by anumbe of ting vertical division plates (by preference eight or 
six), and covered byacap. Ina third m cation, suitable as a smoke 
extractor or as an extractor ventilator, a series of inverted conical rims 
are fixed at the top of the shaft, and the smoke or foul air is free to pass 
out between them, as well as at a central opening at the apex. The cones 
are surrounded at a little distance by an external shell, open at the top 
and formed with curved inlet mouths at the bottom divided by radia’ 
vertical plates. Ina fourth modification a vertical shaft has form 
round its upper end a series of four or more helical or spiral passages 
with enlarged mouths at their lower ends for the entrance of external 
air — and with nozzles at their upper ends entering the sides of 
the shaft. 

229. J. G. Jennines, Palace-road, Lambeth, “ Supplying water.”—Dated 28th 
January, 1871. 

This provi 1 describes combining a slop sink with an 
ordinary siuk, and constructing sinks, cisterns, and such like with 

lvanised iron bott and sides and ends of slate or suitable material. 
‘fo prevent waste in the supply of water to sinks, water-closets, urinals, 
pene omer like, a measu ~ hr Hh is employed and is put in connection 
with the supply cistern. e inlet and outlet of the measuring chamber 
are fitted with valves connected by loose joints to the Ripe y end of a 
lever, so that one shall be closed when the other is opened, and there is a 
syphon arran, ent in connection with the outlet valve, by which, when 
the ve has once been opened and water allowed to pass to the 


chamber is emptied, even though the outlet 
ent for controlling the supply of water 

to e of a water-closet is formed of a pear 
shape in plan, with the ends higher than the sides, and curved over in- 
with broad surfaces at the two a for the feet or to 


orifi 
ay 8 in connection with drains and such like with a valve seat 
below the outfall, and a ball valve to work with such seat; where the 
traps are subject to tidal influences or storm waters they are formed 
with two seats with a ball or balls between them. 


Class 6,—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War for Coast Defence, Gun Carriages, ée. 
187. W. T. Manx, Liverpool, “ Breech-loading ordnance.”—A communication. 
—Dated 25th January, 1871. 





Breech-l ; ding invention, are constructed 
as follows :~—The cannon or is bored right threugh from muzzle to 
breech. The breech end is thickened in a suitable manner to allow for 


hole, which runs across the h transversely to the bore. 


a rectangular 
Into this rectangular hole is fitted a steel or other suitable metal key or 
wedge, forming a breech piece. 


. This key or wedge is so made that it 





Will cide in the sostenquler hale, At one end the key or wedge has a 
hole through it, which is bored to the same diameter as the bore of the 
or cannon. The other end of the key or wedge is fitted with a 
to draw and return the wi which le is screwed into the 
w This handle is fitted with a 


flange, which works or 
part of 


of the » Wi is by means of a steel or other 4 
pant Se ees. Sa the wedge in ting 
its travel. In the bore of the piece and just in front of the wedge is fi 

@ copper or washer, which is used to effect a tighter joint. 


204. L. Mercxiesacn, Liege, ‘‘ Breech-loading jire-arms.”—Dated 26th 


January, 1871. 
The inventor makes in the barrel of the rifle an aperture in which is 
ure is a shoulder, 








At the rear of the said apert' 
and on the bolt there isa jo ; by turning the bolt the said pro- 
ection is brought in front of the shoulder, and the bolt is thereby locked. 

e br 0} is extended slightly beyond the aforesaid shoulder. 
The bolt is join toa short piece which slides and turns in the said 
rear extension. A firing pin extends through the bolt. The rear end of 
the said pin lies in contact with a small lever pivoted in the aforesaid 
short sli piece. This short lever also lies in contact with a plunger 
that proj down th h a tube which occupies the place of the 
o nipple of a muzzle-loading arm. When the trigger is pulled the 
hammer strikes the plunger, which, thruugh the lever, drives forward the 

pin and — the cartridge. The inventor uses an extractor, 
which is a flat with the usual hook for acting on the rim of the 
cartridge. The said bar is made rather longer than the bolt, its ends 
having shoulders between which the bolt lies and upon which it acts. 
223. H. Bessemer, Queen-street-place, Cannon-street, London, “ Marine 
artillery.” —Dated 27th January, 1871. 

This provisional specification describes apparatus for disch ig guns 
in a heavy seaway. An inverted pendulum is employed ; as passes 
the vertical it falls over from one support tv the other and makes an 
electric contact which, by an Abel’s or otherwise, fires}the gun. 
The inclination of the axis of the piece to the inverted pendulum is ad- 
justed ding to the elevation it is desired the gun should have at the 
instant of firing. In order to measure the roll or pitch of the vessel, a 
spirit level, the tube of which is curved sv as to form a large arc of a 
circle, is employed, and it is uated either on the tubes or otherwise 
to de; of angle. In order to ascertain the distance of an object 
aimed at, an instrument is employed consisting of a age y with 
an arm at right angles to its axis; in front of the lower half of the 
object glass is a mirror inclined at an angle of forty-five degrees to 
the an, at the other end of the arm is another similar mirror, the 
inclination of which is adjustable and capable of accurate measure- 
ment. The instrument is directed at the object the distance of which is 
required, the upper part of which will then be seen directly and the 
lower part after two reflections. The movable mirror is then adjusted 
so that the two parts of the image of the object piece up accurately the 
one with the other. The scale in connection with the mirror will then 
indicate the distance in yards or other units. 

233. R. Nicnoias, Birmingham, “Cylindrical boxes or cases for guns.”— 
Dated 28th January, 1871. 

The features of novelty which constitute this invention consist in 

drawing the boxes or cases used for the purposes specified in the — 


instead of drilling or boring them from a piece of solid metal. In 
manner much time and expense is sav 





Class 7.—IURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

186. J. H. Fixcn, Whetstone, Leicestershire, *‘ School desks.” —Dated 25th 

Janvary, 1871. 
desk is provided with an ar t of slits or openings, so that 
only the line of a copybook or slate which is being written can be seen, 
whereby the copying of his own writing by the scholar is avoided. 
190. B. J. B. Miixs, Southampton-buildings, “ Boots and shoes.” — 
A communication.—Dated 25th January, 1871. 








The invention relates to means whereby a is afforded for placing 
the upper leather, the elastics, the lining, and the front loop in correct 
position with relation to each other, and re’ them in such position 


until the glue with which the parts are united has set, when the upper is 
removed and another placed in position. 
202. S. WitKEs, Cockspur-street, ‘‘ Spindles.”—Dated 26th January, 1871. 

These improvements. refer to a spring arrangement applied to the 
spindle, whereby the knob or handle is secured thereto without screws 
or other means of connection heretofore adopted ie spindles are 
adjustable to the varying thicknesses of doors, drawers, and locks, owing 
to the spring arrangement being capable of being shifted in position. 

226. J. CLecG, jun, and G. A. CLecG, Bolton, “ Boots and shoes.” —Dated 
28th January, 1871. 

This invention consists principally in dispensing with the elastic side 
springs, and also with the buttons, , hooks and eyes, or other fasten- 
ings hitherto employed, and in substituting therefor a kind of spring 
fastening somewhat similar to what is sometimes employed for fastening 
leather leggings. 

234. W. R. Lake, & /p 9 » * Covering surfaces with 
an oleaginovs coating.”"— A communication.—Dated 28th January, 


1871. 

The inventor dips ordinary strong sheeting in a light solution of soap 
and water, and when dry sizes it over with a glutinous moss dissolved in 
water. When this is dry a good coat of oil t is laid on; im the said 
paint there may be india-rubber dissolved in benzine. When the coating 
of paint is dry itis ready to receive any design. This last or finishing 
coat of paint is made of rubbing varnish, boiled oil, yellow beeswax, and 
turpentine, wii itable pig ts. When the design on this last coat 
is finished and dry he takes a light solution of glutinous moss dissolved 
in water. While the |size is wet the inventor puts on it open woven 
sheeting; this fabric adheres to the printed surf: 





th 4, huildi: 








lace by the moss size. 
The painting or design is now between two pieces of cloth, and is made 
wet. This moistening with water will dissolve the coating, so that the 
sheeting may be removed and put upon the wall. In case the surface be 
an interior wall it is best to size the plastering. Such substances as 
be pee hemp, wool, or wood ground fine can be mixed in the first coating 
of paint. 

235. G. Hase.tine, Southampton.buildings, London, “ Pillows and 

bolsters.” —A communication.—Dated 28th January, 1871. 

The said invention consists in combining with a padded cover, oval 
spiral springs, to form a yielding shell, and a system of internal springs 
within the shell, to form a yielding support therefor; also in connecting 
the outer skeleton and inner supporting — together by means of 
=. stays; also in constructing an veer og hee inner springs 
so that one will constitute a longitudinal brace tu 
form a horizontal counter brace to each coil. 

295. T. TurNER, Stafford, “‘ Boots and shoes.”—Dated 3rd February, 1871. 

The essential features of novelty which titute this i jon con- 
sist in sewing or otherwise causing to be round the edge of the 
welt or middle sole a row or aanting of sti or imitation of stitching 
before the said welt or middle sole is placed and secured between the 
upper or top of the machine sewn and riveted boot or shoe and the 
outer sole of the same. 


e other, and thus 








Class 8,-CHEMICAL. 


Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

176. E. Manor, Swansea, G nshire, g and Wg @ Cire 
culation of liquids in chemical manufactures.”—A communication.— 
Dated 23rd January, 1871. 

The object of this invention is to create and maintain a circulation of 
liquids in chemical manufactures in a more simple and efficient manner 
than hertofore. When, for ple, it is intended to lixiviatea muss of ore 
the ere is placed in a suitable vessel provided with a shield, and water is 
applied thereto. Access to the space below the shield is provided for the 
flow thereto of the liquor. Communi ig with the enclosed ame 
formed by the shield is a pipe leading from a steam boiler ; and rising 
it and somewhat above the mass of ore to be 
are tubes, in bent over ends. If now steam be 
forced under the shield it will expel the liquor contained in the space 
below and cause it to rise through the tubes and discharge in streams 


above the mass of ore. 
205. R. F. Surra, Glasgow, N.B., “ Obtaining metallic antimony.”—Dated 
26th January, 1871. 
The feature of novelty which constitutes this invention is the pul- 
hydrochloric 
resulting in the ——— 


antimony, which is 
pad is driven off, and 


6 Peenté. Stated 











upon 
cing chloride of 
lected from the er substances, as 
the insoluble impurities remain as sediment. 
207. W. W. Pitxrinaton, St. Helens, Lancashire, “ Manufacture of glass.’” 
—Dated 26th January, 1871. 

The object here is to facilitate the operations of the blower by: pro- 
viding apparatus which (1) supports the blower’s tube and adhering 
glass, (2) enables the glass blower to impart the necessary swinging 
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motion with comparative ease, (3) imparts the required rotary motion to 
the tube and glass by agency, and (4) effects, when desired, 
the blowing by mechanically comp air. The framework and opera- 
ting parts are supported on three or more wheels and made portable. 
Three rails form the way, two on the floor and one above the inner wheel 
or, wheels, to prevent canting. A horizontal or nearly horizontal shaft, 
free to be rocked in its bearings rests in the framework, and has all the 
perating parts cted therewith. The blower’s tube is placed in 
bearings with catches and sockets. My is effected by rocking the 
said shaft. Rotary motion of the tube is effected by a sleeve on the 
horizontal shaft, toothed wheels, an intermediate t, and further 
— on the socket. When mechanically compressed air is used a 
uct supported by the horizontal shaft, and fitted with a valve, is con- 
nected to the glass blower’s tube. 
225. J. Broap, Dulwich, Surrey, “ Fibrous paper pulp.”—Dated 28th 
January, 1871. 

The chief feature of novelty in this invention is the rendering of tan 
or the spent bark from tanneries fit to and capable of being used with 
great advantage as a material for the manufacture of paper by means of 
the conversion of the tan into a fibrouspulp. This is effected by treating 
the same under steam pressure in a rotating steam boiler, with a solution 
of caustic soda, wood ash, and blue lias lime, concentrated with spirits 
of salts ; and, further, by its mechanical treatmentjin opening the fibres 
by means of an opening bi isting chiefly of a main cylindrical 
roll, with two supplementary rolls, furnished with steel or other points. 
By its passage between these three rollers the fibres of tan are com- 
pletely opened up. 

227. E. W. ALLEN, Glossop, Derbyshire, *‘ Covering paper.”—Dated 28th 
January, 1871. 

This improved composition consists principally of a mixture of lead and 
antimony dissolved in spirits of salts or muriatic acid, either with or 
without the admixture of a portion of tin. 


. Class 9.—ELECTRICITY. _ 
Including Electric, Magnetic, Electro-Magnetic Apparatus 
lectrical Apparatus, and Galvani Batteries. 
198. C. E. SpaGno.erti, Paddington, “ Electric signalling and telegraphic 
apparatus.”—Dated 25th January, 1871. 

This provisional specification describes apparatus which is poy 
intended for train signalling on railways, but is also applicable to other 
telegraphic uses. Receiving apparatus are described in which electro- 
magnets and needles magnetised by induction are employed. In one 
instrument an armature magnetised by means of a coil is employed. In 
train signalling the arrangements are such that the signal shown cannot 
se altered without the concurrence of the signalmen at the two ends of the 
ine. 











Class 10,—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
1863. G. Demattiy, Lille, France, “ Textile plants and woods.”—Dated 
17th July, 1871. 

The principal features of novelty in this invention are the employment 
of either hot air or an alloy of fusible metals as vehicles of heat for sepa- 
rating the fibrous matter. The hot air apparatus consists of a sheet iron 
or steel boiler capable of bearing a pressure of twenty atmospheres ; the 
top is closed and the bottom pierced with holes for the reception of tubes 
for the circulation of the air. The apparatus is furnished with a safety 
valve, manometer, and mud cock for evacuating the water and steam 
after each operation. Combustion is induced by a slight jet of steam 
thrown from the apparatus on the stove by a conduit pipe. The plants 
being placed in the double bottom of the apparatus, a sufficient quantity 
of alkaline liquor is poured on them to immerse them; the lid is then 
fixed and the temperature is raised to frdm 200 to 210 degrees Cent. 
in two and a-half hours, at the end of which time the operation is com- 
pleted and the liquid and steam emptied by the mud cock; the double 
bottom is removed, and the produce obtained is washed and bleached and 
is fit for use for the manufacture of paper or for spinning. When fusible 
metals are employed as a calorific an additional set of tubes communicat- 
ing with the others is used ; these plunging into the stove, the particles of 
the alloy becoming heated, they carry with them all over the apparatus 
the amount of heat they have absorbed. 

87. A. W. Pocock, Pimlico, “ Mortice locks and catches."—Dated 12th 
January, 1871. 

The outer case is made of a cylindrical form and contains the usual 
mechanism. One end has a screw pin projecting fromit. In use the 
door is not so much cut away as is usual, and no screws or other fasten- 
ings are visible on the outside. 

173. W. Cocurane, Newcastle-on-Tume, “‘ Indicating the velocity of air.”— 
A communication— Dated 23rd January, 1871. 

This apparatus is based upon the principle that a liquid contained in a 
vessel which is caused to rotate on a vertical axis experiences a depression 
at the centre and an elevation at the circumference, the extent of such 
depression and elevation depending upon the speed at which the said 
vessel rotates ; and the invention essentially ts in the application 
or adaptation of this — for jog ny meg of indicating on a gauge 
or analogous device the variations in the level of a liquid contained in a 
vessel which receives its rotary motion from the current or from the 
machine (as the case may be) the speed of which is to be measured, 
whereby a perfect indication or measure of such speed can be maintained. 
177. W. E. Newton, Chancery-lane, London, “‘ Manufacture of cheese.”—A 

communication.—Dated 23rd January, 1871. 

This invention consists in curing cheese by cutting the flat cakes into 
blocks of rectan; form, and covering the blocks with some fabric, and 
placing them ina mould, either one or more deep, with flat plates between 
them, then subjecting them to pressure, the blocks being afterward 
turned on shelves to ipate the whey. 


180. T. M. Hovenron, Crondall, Humpshire, “Plumbing and levelling.” — 
Dated 24th January, 1871. 

This invention consists of a train of toothed wheels enclosed in a metal 
case. The first or lowest wheel of the train is loaded on one side, so that 
in whatever position the instrument is placed the loaded wheel preserves 
the same position. This loaded wheel, as well as two of the other wheels 
of the train, are provided with graduated dials, a portion of each dial 
being exhibited through openings in the metal case, a fixed pointer being 
engraved at the middle of each of the said openings. When the instru- 
ment is in an exactly vertical position the zero sign on each dial is 
immediately opposite the fixed pointers respectively, but when the 
instrument is inclined to the perpendicular those fingers on the dials are 
brought opposite to the pointers which indicate the exact angle which 
the instrument makes with the a the bottom dial indicating 
the di , the middle dial also indicating degrees, and the third or 
upper dial the minutes of a degree. The instrument may be used in 
place of the ordinary plumb rule, battering rule, spirit level, and dumpy 
level, and for plumbing, levelling, and indicating angles for various 
purposes. 

181. J. Moore, Clifton, *‘ Construction of boats.” —Dated 24th January, 1871. 

Boats are made of a circular or nearly circular form with high inward 
curved gunwales, the top edges of them provided with rowlocks and 
sockets and eyes for the reception of the thasts, haulyards, lanyards, and 
rudder, and also cleats for securing the lines in place. The lower portion 
of the boats are divided inte compartments and rendered air-tight to in- 
crease their buoyancy. 

182. A. Smee, Finsbury-circus, London, “Supplying towns with water.”— 
Dated 24th January, 1871. 

This provisional specification describes supplying villages and towns 
by means of iron pipes (closed except by taps or valves) with water 
charged with carbonic acid under pressure. 

184, W. E. Newton, Chancery-lane, London, “‘ Measuring liquids.”—A com- 
munication.— Dated 24th January, 1871. 

This invention consists, First, in a valve of peculiar construction for 
controlling the t of the diapl or piston, and also in means 
for actuating the same. 

191, M. CuapMan, Charterhouse-buildings, London, ‘Cases for bottles.”— 
Dated 25th January, 1871. 

This invention has special reference to those cases or cabinets which 
have wings. The false front of the case is provided with shelves or 
holders, in which some of the glasses are scape the other glasses being 
carried by the wings. The shelves or holders on the false front and those 
on the wings are of serpentine form, so as to fit into each other ; the glasses 
cannot therefore fall out. Each recess for a glass is provided with a ring 
or pad of yielding material, on which the foot of the glass partly rests, 
whereby the glass is less liable to slip out. 

139. J. Jones, Liverpool, “ Cutting cigars. &c.”—Dated 25th January, 1871. 

This invention relates to that class of cutting apparatus for the pur- 
pose named in which a lever knife, fitted on or to a joint or hinge at one 
end, and provided with a handle at its other or free end, is ca to move 
by hand over or in contact with the face of a plate or piece having an 
aperture th: which the end of the cigar, cheroot, cigarette, or a 
portion of the manufactured tobacco to be cut is to project ; and 
consists in for the outer edge of the said plate or piece or a groove 
therein uf a curved form, and in fitting to or on the knife or constructing 
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197. & Burney, Poplar, “Iron tanks and cisterns.”—Dated 25th January, 
The corners of iron tanks are finished or completed so as to be rendered 








stamped or formed 
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199. F. > iy Staines, “‘ Block printing apparatus.”—Dated 25th Janu- 
ary, 1871. 

This provisional specification describes a block nting apparatus in 
which tbe cloth or material to be printed is carried in succession under 
several blocks ranged in a row, and a distance from one another equal to 
the width of a block. Colour is supplied to the blocks by pads run in and 
out so as alternately to come below the blocks and afterwards to run 
out to be supplied with colour, a step-by-step motion is given to the 
-_ and at each movement it travels a distance equal to the width of a 

lock. 

200. C. E. Wenner, Kensington, ‘* Forcing air or gas through tubes.” —Dated 
25th January, 1871. 

This relates to the employment of a jet or jets of steam or air within a 
tube or pipe as a mover of the air therein for pneumatic purposes. 

201. R. Porrer and T. Lane, Fenchurch-street, “Gas for illumination.”— 
Dated 25th January, 1871. 

For ucing gas from liquid hydrocarbons by means of a tapered 
verti retort in which are suspended at intervals several discs slightly 
less in diameter than the inside of the retort, to force the vapours against 
the heated surface of the retort and make them into fixed gas. Water or 
steam is introduced into the retort to prevent carbonaceous deposit. The 
flow of the liquid to the inside of the retort is regulated by the admis- 
sion of air into an hermetically closed vessel except at the outlet, whereby 
the uncertainty of taps is avoided. Also for producing gas from coal or 
other solid materials by means of a tapered vertical retort, with a worm 
running from top to bottom slightly less in diameter than the inside of 
the retort, with a closed hopper on the top to hold the charge anda 
closed receptacle to receive the exhausted charge, A horizontal pipe or 
trough condenser is used in which the gas is made to pass along over 
water, and in some instances water is placed in the top of the trough as 
well as inside to assist condensation. A purifier for the ordinary pro- 
cesses is used in which the luting joint for the cover is formed by an 
angular or slightly OG form of bent plate iron, by which means costly 
work is avoided in manufacturing it. A furnace is used in which a space 
of brick dead surface on a level with the bars runs round the grate be- 
tween the bars and the furnace walls, to prevent air from passing up the 
walls and giving undue oxidation to the retort and to prevent clinkers on 
the furnace walls. Also a combustion chamber is formed in the crown 
of the furnace by building the top of the flues leading out of the furnace 
below the springing of the arch. 

206. E. H. Smiru, New York, U.S., “ Printing presses.”—Dated 26th Janu- 
ary, 1871. 

The impression mechanism consists of a stationary type bed and a 
laten combined with toggle levers. The inventor arranges the levers in 
ront of the platen. The inking rollers are attached to levers pendant 

from vibrating arms fixed upon a rock shaft under an ink distributing 

plate. Rods are carried from the rock shaft and impression mechanism 

toa foot pedal. In some cases the inventor may employ additional 

gearing. 

208. A. A. Downes, Stonnall, Staffordshire, “‘ Earrings.” —Dated 26th Janu- 
ary, 1871. 

The earring is provided with a book or catch into which the wire is 
engaged after having been passed through the ear; the earring is thus 
prevented from falling out. 

209. J. G. Toncve, Southampton-buildings, London, “ Sewing machines.” — 
A communication.—Dated 26th January, 1871. 

This invention relates to improvements in the means and apparatus 
employed for actuating the mechanism of sewing machines by the 
power obtained from certain arrangements of electro-magnets applied 
thereto or arranged in combination therewith. 

210. C. LunGiey, Greenwich, ** Dredging docks, d-c.”—Dated 26th January, 
1871. 

Derricks or cranes are provided with two jibs to work separately or 
combined from the same or either side of the barge. If worked sepa- 
rately, one of them is to be used for dredging and the other for receiving 
the contents of the scoop, to deposit it into other vessels or into other 
receptacles or trolleys. Several modified modes of action are described. 
217. R. A. Gooprne, Manchester, “ Cork drawer.”—Dated 27th January, 

1871. 

The novelty consists in constructing an instrument for drawing corks 
from bottles when opening the same, of a taper pointed spindle provided 
with a swivel lever, which, when the spindle is forced into so as to pierce 
the cork, the said lever remains flush and in a line with the spindle; but, 
upon a reverse motion being given to the spindle at the time of drawing 
the cork, the lever is caused to swivel into a position at right angles to 
its spi dle, thereby forming an abutment that lifts the cork out of the 
bottle. 

220. W. SuHanks, Johnstone, Renfrewshire, “‘ Machine for cutting metal bars.” 
—Dated 27th January, 1871. 

This improved machine comprises a massive cast iron standard formed 
with a slightly projecting head of acircular shape. Openings areformed 
through the back of the standard and face of the projecting head for in- 
serting the bar to be cut or divided, and stationary cutters are fixed to 
the face. The moving cutters are carried by the central parts of a wheel 
fitted to revolve upon the projecting head, and having spur teeth to be 
actuated by a pinion on a revolving shaft ; or, in the case of small ma- 
chines, the wheel carrying the moving cutters may be turned by a simple 
lever, or by means of a screw avting on worm teeth formed onit. The 
cutters are shaped and fixed to the wheel and to the fixed face so as to 
correspond to the contour or section of the bar to be cut, and they act to- 
gether like shears on the several webs of the bar when the wheel is turned 
upon the fixed head. 

230. W. H. Ortu, White Hall, Wickham, “‘ Sweeping machines.” —Dated 28th 
January, 1871. 

These improvements consist in working the machine by means of cog 
wheels placed on the axle of the wheels carrying the box, such cog wheels 
gearing into pinions at the ends of the axle of the brush ; or the machine 
may be worked by a crank handle on an axle in a frame applied to the 
box, such axle carrying g d pulleys ted by bands to grooved 
pulle . on the brush axle. The aor gs of the axles of the brush are ad- 
justable. 

232. J. W. Butier, Savile-row, London, “ Stoppers.” —Dated 28th January, 
1871. 





This invention consists in oulins an india-rubber ring or rings with 
a wooden or other plug, of a cylindrical or tapered form, and having 
annular or spiral grooves therein, or left smooth ; in the former case the 
ring is adjusted to any groove according to the size of the orifice to be 
stopped, in the latter case the ring rolls along the plug when being in- 
serted and adjusts itself. Wires or metal loops for the purpose of securing 
the stopper are also hinged to the head of the stopper, as that their 
action shall be mutual, the disengaging or engaging dam loop from or 
with the lip of the neck acting simultaneously on the other loop. 
Another form of stopper consists of a plug having lateral orifices, and 
provided with a rolling ring, which ring prevents the exit of the contents 
of the bottle when in its normal condition, but when the stopper is 
pushed further in the ring rolls up the plug above the orifices, and allows 
the liquid to run out on reversing the vessel. 


THE IRON, COAL, AND GENERAL TRADES 











OF BIRMINGHAM, WOLVERHAMPTON, AND | 


OTHER DISTRICTS. 
(From our own Correspondent.) 

GREAT DEMAND FOR SHIPBUILDING PLATES: Remarks upon that 
branch of the iron trade—RKESUMED TRADE WITH INDIA: Con- 
siderable inquiry for sheets for roofing there—-THE GALVANISED 
SHEET TRADE: Abundant orders: Severe competition in prices— 
THE CONTINENTAL TRADE IN FINISHED IRON: Orders from 
France, Germany, Austria, Italy, Holland, and Russia—THE 
TRANSATLANTIC TRADE : Revived inquiries —MERCHANTS’ ORDERS 
—THE PRICES OF FINISHED IRON—THE PIG IRON TRADE: 
Remarks: Prices—THE ORE TRADE: Prices and descriptions 
specified—THE LANESFIELD IRONWORKS—THE COAL TRADE: 
Colliers leaving for South Wales: What is thought of the move- 
ment—THE MACHINE AND ENGINEERING TRADES—THE BANK 
HOLIDAY IN BIRMINGHAM—LOCAL JOINT-STOCK COMPANIES : 
The Staffordshire Wheel and Axle Company: Meeting of the 
Midland Wagon Company : Metropolitan Wagon Company. 

Ir has been a long time since there was so great a demand here 

as now for the more expensive and heavier denominations used in 

great part by the shipbuilders. At one time this district was 
strong in what was then known as boat plates; but the demand fell 
off simultaneously with the orders by consumers running upon 
qualities that ought never to have been in request for such a use, 
and with the starting of rolling mills in the newer districts. Some- 
what more care is now displayed by builders in the quality of the 

— Leg oem sap the same time _ — are rapidly 

ming busy in ship iron, owing to the prevailing very great 
activity in the shipbuildi 8. e the feguistes for this ph of 
product that are still in market are considerable, and the 
specifications will have to be placed at prices some shillings a ton 
in advance of those that would have been accepted a few weeks ago. 
Simultaneously with this better trade in chip iron we have re- 


sumed inquiries on East Indian account. For a long time our 
Eastern Empire has been productive of comparatively few orders 
for iron. Now, however, there is a greatdemand from that depen- 
dency for sheets in particular. They are mostly required in the 
galvanised condition, and will be applied to roofing pur 

This is almost altogether a new feature in our trade with Todia. 
At present the goods are destined for Ceylon and Demerara. In 
iron generally, however, the East Indian inquiry is improving. 
We are likewise doing a larger business in iron with the West 
Indies than for a long time back. Here again, too, we see the 
growing application of sheet iron ina galvanised state to construc- 
tive uses. Galvanised sheets likewise are in demand for Australia 
and California, and the Cape of Good Hope, as well as for South 
America. In all these places the product will be adapted to the 
roofing of habitations for the miners and other colonists, whilst in 
India it will be mainly used for warehousing purposes. It is to 
be regretted that, notwithstanding this considerable trade, prices 
of galvanised sheets should be so low as they now are. I hear of 
cases in which specifications have been accepted at no more than 
£4 per ton over the price of the iron as it leaves the rolling mills. 
Nearly one-half of the £4 will be consumed in packing-cases, and 
in the carriage of the iron to the shipping port. Whilst this is 
going on, it should be no cause for surprise that, as we stated last 
week, four houses had failed within twelve months. It is some 
satisfaction to the firms in this district that all the establishments 
referred to were beyond this part of the kingdom. 

The continental trade is better than it has been for a long while, 
and we are receiving orders not alone ‘from Northern Europe but 
likewise from Austria, from Italy, from Holland, from Germany, 
and from France, whence in almost every case the specifications 
relate to larger lots than had before been observed. 

The week’s advices from the States are favourable in respect 
alike of iron and of steel. The orders did not relate to so valu- 
able lots as could be desired, and indeed might be fairly antici- 
pated ; but they are numerous, and indicate a diversity of want 
that agents’ letters assert will become increasingly developed. 
Canadian orders are still being worked out. 

At the same time the valuable specifications are received direct 
from most of the export markets, decidedly jhealthy inquiries 
coming in by almost every post from tne merchants in Liverpool 
and London. The finished iron prices are as follows :—Bars, 
£7 10s, to £8; strips, £7 5s. and £7 7s. 6d, to £10 10s.; rods, £7 5s.; 
hoops, £8 to £8 15s.; plates, £8 17s, 6d. to £9; sheet singles, £9; 
rooting sheets, £9 10s. to £9 15s.; singles, from £12 10s, to £12 15s, 
lattens., 

Agents who sell for pig iron firms at a distance are unable to re- 
port current sales of magnitude. Large arrivals continue to be 
reported both by rail and canal from Lancashire, Derbyshire, 
North Staffordshire, Northamptonshire, and Wiltshire. The 
prices are quoted as here: Best natives, £3 17s. 6d. to £4 per 
ton; seconds, £3 7s. 6d. to £3 12s. 6d.; cinders, £2 15s. to £3 5s.; 
hematites, £4 12s, 6d. to £5 for best brands; North Welsh, £3 15s 
to £4 5s.; Derbys, £3 5s.; Wiltshire and Northampton oolites- 

23 2s. 6d. to £3 5s. ’ 

The selling of iron ore goes on briskly, and agencies are much 
sought after by Jocal salesmen. Of good stone the quotations are 
very firm. Theselling price may be set down at 15s. 6d. to 16s. 6d. 
for balls, gubbin, flats, &c. ; hematites 24s, 9d., and 25s, best ; 
18s. 6d. to 22s, 6d. Irish and Cornish ; 24s. Devon; and 18s. 6d. 
to 19s. 6d. Gloucesters; hydrates, 19s. Gd. to 22s, 6d. ; Oxford- 
shires, 8s,; Northamptons, 6s. 4d to 8s.; limestones, 4s,; native, 
6s. 3d. ; Welsh broken ready for use. 

The exports show a continued steady improvement in the iron 
trade. The shipments of pig and puddled iron were nearly double 
in value those of July in last year, the increase being £168 202. 
About £40,000 of this goes to Germany, £60,000 to Holland, and 
£63,126 to *‘ other countries.” The total increase upon the seven 
months’ trading is £349,371, of which sum America is accountable 
for over £131,000. The increase in the exports of bar and angle 
iron is evenly distributed over various countries. The only branch 
of the iron trade which is less prosperous than last year is railroad 
iron, mainly due to the falling off of Russian orders, from which 
country last year railway enterprise received such an impetus. A 
great decline is also observable in India, but in British North 
America there is an increase of over £94,000 in the seven months. 
Hoops and sheets show an increase of 246,402 in the month, and 
£64,217 in the seven months. The increase is with Russia, Ger- 
many, and North America. 

The collieries keep in fair occupation, and there is no great 
amount of unemployed labour at the pits. 

The authorities of the Birmingham Exchange, following the 
example set by the nation in respect of the banks, closed that insti- 
tution on Monday last, and it seems likely that the leading com- 
mercial houses in this district will follow the example set b 
certain of the same order in the city of London, and make the 7t 
of August a holiday every year. 

The Staffordshire Wheel and Axle Company have succeeded in 
the past year in making a net profit of £1326; of which when 
£245, the balance standing to the debit of profit and loss last year 
has been deducted, £1117 are available for dividend, which will 
be divided in the proportion of 2s. per share. The works are at 
present fairly supplied with orders. 

The annual meeting of the shareholders of the Midland Wagon 
Company was held in Birmingham last Tuesday. The report, 
which was adopted, stated that the manufacturing business for 
the past year had improved, and continued to improve. 

The report of the Metropolitan Railway Carriage and Wagon 
Co. (Limited), poe geanes. showed that during the past year 
the wagon stock had been well employed, and the works kept in 
full operation, although the manufacturing profits had not 
improved, owing to the competition which santa’ in the trade. 
The profits during the year amounted to £12,596 18s. 11d. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE SCOTCH PIG IRON TRADE -THE MALLEABLE IRON AND COAL 
TRADES— SHIPBUILDING ON THE CLYDE—NEW conTRacTs—A 
NEW DREDGER FOR THE RIVER TEES—THE FORMATION OF THE 
TRAMWAYS IN EDINBURGH— RUPTURE OF NEGOTIATIONS BETWEEN 
THE RIVAL RAILWAY COMPANIES— OPENING OF THE NEW HIGH 
LEVEL LINE ON THE NorTH BritisH Raltway. 

DuRInG the past few days the Glasgow pig iron market has been 

steady, with a tendency upwards. A fair business continues to 

be done at the high prices, and the accounts from the iron dis- 
tricts are still very satisfactory. At the beginning of the week 
the market showed great firmness, but quotations are now nearly 
the same as last week :—60s. 104d. cash, and 61s. 14d. one month. 

No. 1, g.m.b., 61s. 3d. ; No. 3, 60s, 3d. 

The stock of iron in store is now showing a marked diminution 
as compared with last year. At the end of July it was 588,20z 
tons, while last year at same time it was 435,966 tons, showing « 
| decrease in stocks to the extent of 47.764 tons. Stocksin makers’ 

hands have also considerably diminished. 

The number of furnaces in blast in Scotland ai present is 12s, 
| against 133 at the same time last year. This is to be accouuted 
| for by the fact that certain districts are now exhausted of iron- 
| stone. 

In the malleable iron trade there is as yet no change to report 
in prices, but as there isa very brisk business doing in all branches 
| of the finished iron trade, we may expect before long to experience 
| a rise in prices. There is still an extraordinary d i for plates 
and angle iron, so much so that the Clyde shipbuilders cannot get 
all their wants supplied in the district. Boiler plates, too, are in 
great demand, and early delivery of orders is not to be looked for 
under any conditions. f 

There is still great activity in the coal trade of Lanarkshire. 
The quantity of coal shipped from the various Scotch ports during 
the past week was about 44,000 tons, against 35,000 tons for cor- 
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responding period last year. It is reported that the Caledonian 
Rullway Company, in the course of purchasing the wagons be- 
longing to the coalmasters on their lines, have also taken over the 
wagon works belonging to Mr. John Watson, coalmaster. : 

A number of shipbuilding contracts have just been closed with 
Clyde builders. Messrs, Caird and Co., of Greenock, have con- 
tracted with the Peninsula and Oriental Steam Navigation Com- 

any for the construction of two large screw steamships, each to 
an a gross tonnage of 3000 tons, and to be 360ft. long, 39ft. broad, 
and 31ft. deep. They «re to be fitted with compound engines ot 
450 vominal horse-power, made by the builders, and will have a 
cargo cxpacity for 2000 tons, besides having accommodation for 120 
first-class und fifty second-class passengers. 3 

Mexsrs Scott and Compsny also have been instructed to pro- 
ceed with the building of eight screw-steamers, of 1000 tons each, 
for a French firm, for the African, Algerian, and Mediterranean 
trade. These vessels were ordered prior to the late Franco-German 
war, but the contract was cancelled when the war broke out. 

A large new iron dredger was, on Saturday, launched from the 
works of Messrs. Simons and Co., Renfrew. It is the property of 
the River Tees Conservancy, Stockton; and bas been constructed 
to the order of Mr. Fowler, their engiveer. It is 140ft. long over 
all, 25ft. broad, and 20ft. high, and is designed with double-bucket 
ladders, so as to have the property of two dredgers in one hull. 
Allits movements, whether hoisting, lowering, dredging, going 
ahead, astern, or sideways, are executed or controlled by steam 
power, : . 

A vigorous commencement has been made in the formation of 
the Edinburgh tramways. The denizens of the West-eud were 
rather surprised on Monday morning to find the whole of the main 
thoroughfare between Athole-crescent and Coates-crescent barri- 
caded and in possession of the navvies, The contract with Mr. 
Gowan for the construction of the first section of the tramways 
was signed only last week. ‘The rails, 4000 tons of which are being 
supplied by Messrs. Whitwell and Co., Stockton, are laid down, 
and also the granite blocks, and the expedition shown at the be- 
ginning of the operations is a fair indication that the work will be 
completed within the specified time. The contract provides for a 
penulty of £200 for every week after the 30th November that the 
work may be incomplete, and a premium of £200 for every week it 
may be finished before that time. The contractor is evidently 
aiming to obtain the premium. 

The negotiations which were being conducted between the 
boards of the Caledonian and North British Railways, with the 
object of terminating the ruinous competition in which they are 
at present engaged, have been broken off without any result. A 
short time ago it was reported that the general priuciples of some 
agreement had been settled, and that after the arrangement of 
some details of minor importance, the terms of an azreement 
would ere long be formally ratified. But, contrary to the hopes 
of the shareholders of both companies, the only result is a detinite 
breaking off of the negotiations without any present prospects of 
their renewal. This is the more to be regretted as the existing 
competition between the companies is attended with but little if 
any advantage to the public, and yet it entails disastrous expendi- 
ture to both parties engaged in it. ; 

The new high-level line on the North British Railway at Coat- 
bridge has now been opened for goods and mineral traffic. This 
line has been formed in order to avoid a dangerous level crossing 
at Coatbridge, over which upwards of a hundred trains passed in 
aday. It has been necessary to make a considerable deviation of 
the line in order to effect this ol-ject, and the engineering difficul 
ties in the wey have been very great. The work all along has 
been of a nature to render the undertaking very costly. A massive 
iron girder bridge of 125ft. span carries the line over the main 
street and the canal, and one great difficulty here lay in the con- 
struction of the pier at the crossing. To get the foundation of the 
pier laid, a depth of 20ft. below the cans] had to be attained, and 
the culvert of Gartsherrie Burn under the canal coming in con- 
tact with the pier and west abutment, caused a great deal of extra 
mason work, The cost of the works when completed will be 
about £50,000, the large bridge at the level crossing containing 
about 3U0 tons of iron, having itself cost about £8060, 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—THE MASTERS’ RETURNS—MR. 
HuGnu'sS AND THE WAGES OF THE IhONWORKERS—LHE NINE 
HOURS’ MOVEMENT—ENGINEERING AND SHIPBUILDING—THE 
MINES - THE COAL AND COKE TRADE: Prices, 

THE Cleveland iron trade continues in a most satisfactory condi- 

tion. At the Middlesbrough market on Tuesday there was a 

numerous attendance, and a fair amount of business was trans- 

acted. The market was firm at last week’s quotations. Ship- 
ments in the Tees are very active and consequently there are still 
exceptiona! cases where 6d. per ton extra is obtained for vessels 
wai ing for c -rgoes of pig iron. There is little new to report in the 
state of the finished iron trade. Throughout the North of Eng- 
land the rail mlis are fully occupied, «nd there are contracts on 
the books which will keep them busy for some time yet. Ship- 
building iron is in grest request, and there is a good demand for 
rods, sheets. hoops, pipes, and bars. The founders have a fair 
share of work on hand. ; ; ; 
The Cleveland [ronmasters’ Association have just issued their 
returus for the month of July, from which it appears that there 
are 121 blast furnaces bluwing. The make has been as fullows:— 
Tons. 
Month ending 31st July, I871.. «2 «+ cf of of os 158,126 
Month ending 3ist July, 1879... «2 «6 «8 of oF oe 145,221 
Month ending 30th June, 1871... os 2 oe oe 155,912 





sase upon July, 1870 2. ee ee ee oe 12,905 


Incr 5 
Increase upon June, 1871.6 22 ee oe oe 2,214 

Shipments of Pig Iron Foreign from Port of Middlesbrough. 
Month ending 3ist July, 1871... 2. 06 os 8 of eo 382,737 
. 6 19,388 


Corresponding month last year «2 os ++ oe oe 





Increase 2. os oc ce o6 8 oe 13,349 

Shipments Coastwise of Pig Iron from Port of Middlesbrough. 
Month ending 3lst July, 1871... «2 os «+ os of of 20 : 
Corresponding month last year .. .. +. os «+ «+ 18,450 


431 





Increase os ++ oe of ce 1,981 


Makers’ Stocks. 
30th June, 1871 «2 we oe oe 08 oF oF oe 
Slst July, I871 oe ee oe oe oe te oe oe 


en | 
«+ Cae 





Decrease upon June, I§71.. «2 «2 + os 7,770 
Warrant Stores. 





27th Jume, 1871 oe ce oe ce oe oe 08 oe eo oe 7,389 
25th July, 1871 .. 0c so. 6 of c+ ef oo ce oo 7,089 
500 


Decrease .. «+ «8 «+ «+ 08 «8 e+ es 

Rapid extensions are still being made in the pig iron trade on 
Teesside. Bolckow, Vaughan, and Co. are building two new fur- 
naces at Eston ; Cochrane and Co. are building one at Middles- 
brough ; the Norton Iron Company are building one at Norton ; 
the Consett Iron Company are building one at Consett; B. 
Samuelson and Co. are building one at Middlesbrough ; Gjers, 
Mills, and Co, are building two at Middlesbrough ; the Rose- 
dale and Ferryhill Company are building two at Ferryhill ; and 
the Lackenby Iron Company have nearly completed two at 
Lackenby, Middlesbrough. The Tees Bridge Company will soon 
begin to coustruct two at Stockton, and the Marton Iron Company, 
which has just been formed, will shortly commence to build two 
in the neighbourhood of Middlesbrough. 

Last week I alluded to the objection which bad been made by 
the iro»workers to the decision ot Mr. Hughes, M.P., the arbiter 
on the wages question. Since then Mr Hugbes has replied to the 
letter which was sent to him, He says he will be glad to enter 


into any explanations when beisinthe North. Inthe meantime, the 
protest will have his carefulconsideration. He basinstructed a Lon- 
don accountant (Mr. Waterhouse) to verify the figures which were 
submitted to him by the masters, and also te inquire as to the pay- 
ments in respect of extras. He concludes his letter by sa ing, ‘‘I 
am sorry, but not surprised, at the dissatisfaction which my 
award has given, but I believe when I am able to meet the men I 
shall be able to show them that it is a fair one upon the materials 
before me. If they would prefer another arbitrator pray let them 


Fawcett would beinclined to act if the board were to ask him todo 
so. I musthave some weeks’ rest, and I cannot make any positive 
appointment at present. When the returns have been veritied I 
will name a time.” The system of arbitration has been attended 
with excellent results in the North of England up to the present 
time. It is the opinion of many, however, that unless the men 
get all they ask for they will not be willing to work under the 
decision of any arbitrator. In the present case it is generally 
feared that there will be a very great deal of trouble to induce the 
men to continue at work, as they are dissatisfied with the decision. 
Arbitration is, of course, no use if the decisions are always tu be 
in favour of the men, whether the facts connected with the trade 
will warrant it or not. 


tinued at Newcuastle-on-Tyne for the nine hours’ system, The 
number of men on strike in Newcastle is being rapidly reduced. 
There are now remaining upwards of 2000, all the others having 
gone to situations in other parts of the country. Great loss has 
been sustained by the district, and much misery has been caused 
by the strike. It is very much to be regretted that a conference 
was not held between the masters and men the week before 
Whitsuntide. Had this been done it is only reasonable 
to suppose that the suicidal struggle could have been avoided The 
masters, unfortunately, refused to meet the men, and would offer 
nothing. Since that time they have offered to open their works 
on the same terms as the engineering establishments on the Clyde. 
Last week the various factories were open, but none of the men 
availed themselves of the opp »rtunity of resuming work on those 
terms. The mea, in fact, although they have suffered so much. 
are more sanguine than they were at the beginning that they will 
ultimately triumph. Meetings are being held in the large towns 
throughout the kingdom, and delegates are soliciting subscriptions 
iu aid of the Newcastle men. It is rumoured that the masters 
intend to try and obtain workmen from Belgium and Germany. 
They may try to obtain men, and will probably succeed in getting 
a few hundreds to start work, but how they can fill the places of 
upwards of 8000 skilled north-country mecbanics it is difficult to 
imagine. 

The engineering and shipbuilding trades are in a flourishing con- 
dition. During the past week the Gran Duke Constantine has 
visited the shipbuilding yard of Mr. Charles Mitchell, of Low 
Walker, on the Tyne, where some steamers are being built for the 
Russian Government. 

The ironstone mines in Cleveland are working very satisfactorily. 
Every week, as the extensions in the Guisburough district are pro- 
ceeded with, the yield is being increased. 

In Northumberland and Durham the coal and coke trades are as 
brisk as they well can be. 

The prices of iron are as follows: — Pig iron, No. 1, 53s.; 
No, 2, 52s.; No. 3, 49+. Gd.; No. 4, 48s. The prices of manufac- 
tured iron are as follows:—Common bars, £7 to £7 2s. 6.; cable 
iron, £7 123, 61 to £8 2s. Gd.; ship plates, £8 17s. 6d. to £9; boiler 
plates £9 5s. to £9 10s. ; rails, £6 15s, to £7; co!liery rails, £6 17s. 6d, 
to £7 10s.; puddied bars, £4 17s. 6d. to £5. 





WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 

MAKERS DFSIROUS OF MORE ACTIVITY IN THE BAK TRADE—THE 
HOME MARKET: Quotations — THE TIN-PLATE TRADE — THE 
COLLIERS’ STRIKE THE TAFF VALE RatLway Company: Divi- 
dend for ‘ast half year. 

Bors for foreign and home purposes bar iron is in pretty exten- 
sive use, but there are sowe wakers in this district who would like 
to be more extensively employed than they are in this branch. 
Still, it must be admitted that there has been very considerable 
improvement within the last two or three months. Prices may be 
said to be hardening, but are still held to be toolow. The busi- 
neas doingin home account is not so extensive as might be expected, 
and it may be said the market is chiefly sustained by foreign 
orders, as well for bars as for the other finished descriptions of 
iron, 

Reports continue encouraging in regard to the pig market. The 

production becomes larger and larger each week, and yet manu- 

facturers have a good deal of difficulty in keepiug pace with the 
demand, 

Rails are quoted the same as last reported, viz., £6 10s, to £7 
per ton free on board at the local ports. In other qualities there 
is no change. . F } 

The tin-plate trade is attended with prosperity, makers having 
fully as much as they can do to turn out the quantities required. 

The colliers and their employers in the Rhoudda and Aberdare 
valleys have entirely failed to arrive at any mutual arrangement 
of the dispute, and the latter are carrying out their plan of 
bringing fresh hands into the district. A considerable number of 
men have already been brought from Statfordshire and other 
places, and set to workin some of the pits which had been idle. 
More are expected to arrive from Cornwall, and, in all probability, 
most of the pits will again be at work in the course of a week or 
two. The turn-outs are everywhere leaving their respective 
homes and emigrating to other localities, where they find employ- 
ment, Large numbers of them have been sent to work in the pits 
belonging to the ironmasters. No disturbances have yet taken 
place between the old and new hands, but considerable hatred is 
evinced by the former towards the latter. Great regret is felt on 
all sides that the dispute has come to such an issue, as it is only 
too clear that it will be many months, if not years, before the usual 
prosperity will be witnessed in the district. 

Notwithstanding the great diminution which has taken place in 
the traffic on the Taff Vale Railway since the commencement of 
the strike, it is understood that there will be no difference made 
in the dividend usually paid hy that company. At a recent meet- 
ing of the directors of the company, it was determined to recom- 
mend the proprietors to declare a dividend for the last half- 
year at the rate of 10 per cent. per annum. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 

STATE OF TRADE: Sheffield : Leeds—RYHOPE COLLIERY—STATE OF 
TRADE IN WEST YORKSHIRE—THE IRON TRADE IN NorTH Lan- 
CASHIRE AND CUMBERLAND—STATE OF TRADE IN SouTH YORK- 
SHIRE—LONDON AND NORTH-WESTERN RAILWAY—THE SPAIN 
(s.8.}—TRADE AT THE HaBTLEPOOLS—THE EMPEROR OF BRAZIL 
IN THE NogtH, &c. 

Tue heavy branches of Sheffield ye f are still well employed. 

The demand for all descriptions of steel appears to increase, and 

the furnaces are generally kept in full blast. The home demand 

is active, and large quantities are also exported to the United 

States. The European demand is reviving, but is still not quite 

equal to what it was before the war. Large orders continue to be 

received for axles, tires, and other railway matériel. The ship 
end boiler-plate mills are runuing full time. The boiler works ure 

aleo active. i 
The Leeds Chamber of Commerce, in reporting upon the iron, 

| hinery, and engi tool trades of that town and district, ob- 








have no scruple in superseding me, and I believe that Professor | 


Another week has passed away and the strike is still heing con- | 





serves:—“‘The iron manufacturers are very busy, and are likely to 
continue so for some time. The machive makers also continue 
busy. The engineer tool makers are very well employed, aud are 
well supplied with orders. The locomotive makers are full of 
orders. The steam plough makers are busy, and the Leeds makers 
have been very successtul in the late trials by the Royal Agricul- 
| tural Society. There is a good demand for cut nails,” 

In consequence of the strike in the steam coal trade of South 
Wales the owners of Rybope Colliery have commenced workiug a 
seam of steam coal which they call Ryhope Hartley. Considerable 
deliveries have already been made. 

Suk machinery for the Continent is in request in West York- 
, Shire. Messrs, Greenwood and Batley have received an important 
| German order. 

The Barrow Steel Company has now eleven out of its twelve steel 
| furnaces in blast, A furnace which has been built to a height of 
| 75ft., and which has been fitted with Cowper's stoves, has recently 
| been blown out, and it is to be lowered to a height of 60ft. 

The Cumberland ¢oal trade is fairly active. 

The state of business in South Yorkshire continues encouraging. 
| There is considerable activity at Mexbro’ and Thorncliffe in wheels, 
| general foundry material, &c. The steam coal trade is brisk for 
| Hall, Grimsby, and other places. A siding to the Oaks Colliery 
from the Midland Ruai)way has been completed. 

A considerable quantity of coal is being sent into North Lin- 
colushire to b2 used in that increasingly important iron-making 
district. 

It is stated that the Londoa and North-Western Railway Com 
pany proposes to erect engine-sheds in a field near the railway 
station at Workington for the purpose of accommodating engines 
now stationed at Whitehaven, 

The screw steamer Spain, just completed by Messrs, Lair 
Brotbers, of the Birkenhead Ironworks, for the National Steamship 
Company’s service between Liverpool and New York, has made 4 
successiul trial trip to the Clyde and back. The greatest -peed 


| attained during the run was fourteen and a-quarter knots per hour, 


the iudicated power of the engines being upwards of 3000 horses. 
The engines worked well throughout. [oe Spain is the larges: 
merchant ship afloat, except the Great Eastern. 

The screw steamer La France, of Marsei!les, has been loading 
a cargo of coal in Shields harbour. The La France is the longest 
steamer afloat with the exception of tne Great Exstern. She is 
4351t. in length, and took out to Marseilles 190 keels of coal. She 
can steam at the rate of sixteen knots per hour. 

The iron shipbuilding trade of the Hartlepools continues to be 
well maintained. The exports of railway iron to the United 
States are also very considerable. 

The Emperor of Brazil visited the Elswick Ordnance Works on 
Friday. Tue imperia! visitor and his suite were shown the eleva 
tion of some of the very heaviest guns on the carriages of Captain 
Moncrieff. Captain Nuble’s invention for recording the velocity 
of projectiles attracted attention, as did also mitrailleuses, Gatling 
guns, &c. Messrs, Palwer’s works at Jarrow and some of th: 
other industrial wonders of the Tyne were also visited. 








PRICES CURRENT OF MELFALS AND OILS. 


1871. 1871. 
Z2ea 28d. Z2ed £58 
Copper — British — cake Steel, Swedih faggot .. 0 0 0..0 0 @ 
per ton... 75 0 0.75 0 0 ROS cocccccccveccces i410 0..15 0 © 


ex 
Best selected 7’ © 0.78 © 0) Tin, Banca, per ton. 
Be 


Sheet..... 
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e 
* 



















































Bottoms ... + /|8 4 0..83 0 0 For airival . ..--0. 130 0..1340 ¢ 
Australian, perton .. 76 0 0..59 0 0 English blocks .. ... i386 6... 00 6 
Spanish Cake ........ |68 0 J. 6 0 0 BASS cocccece 1300 60 6 
Chili Bars ...... 67 6 0.8 0 0 Refined, in bi 100 0.. 00 ¢ 
Do, refined ingot .. |76 0 9.. 0 0 0 | Tinplates, prbx 
Yellow Metal, per Ib. .. | 0 0 6/.. 0 07) © -|24 0 @..27 @ ¢ 
Iron, pig in Scotland,ton | 3 4 0 cash. 1X. ditto ...... -/ 000.00 
Bar, Welch, in Londo 75 0..710 0 1C, charcoal ........ 29 © 0..35 6 © 
fales.| 612 6.. 615 0 TX. ditto ...... ooo © 08 
Staffordshire; 7 15 0.. 8 3 ©. Coals, best. per ton .... OS O.. GIS ¢ 
Rail, in Wales ...... 615 0..7 00 Other Sorts.. with Sa 6s. 
Sheets, single in Lond 9 5 0..10 & O° Oils per tun, Seal, pale 300.8000 
Hoops, first quality .. | 166.9 5 O WB cc cvecces ve Bl oo ¢ 000 
Nailrods . wee | 710 0. 715 0 Sperm. body ’ 0 
Swedish . 10 6 0 Whale,south o 
Lead, Pix, Foreig 1715 0 ( 
English, W .D, 2010 0 rn 
Ovber brands .. - SL. & EZ. 1. Fi 0 
Sheet, milled .. 19 0 0 Olive, Gallipoli v 
Shot, patent .. 21 00 $pa 0 
Red or minium ~000 Palm 0 
White, dry .... - 6 00 Linseed 0 
ground in oil . ~000 6 
Litherge, W.B. ... 000.000 Brow: ° 0 
Quicksilver, per bot . 90 0..910 0 Foreign pale 0 
Spelter, Silesian pe: Ix 2 6..15 7 © 0 
English V &5 soo. | 18 O 0..138 & @| Lard... ‘ 
Zinc, ditto sheet........ 2410 @..0 0 0 Tallow . 0 
PRICES CURRENT OF TIMBER. 
1871. | 1870, 1871 1370. 
P-rlosd 2eé£et és £ 8 Per load— #ee€8 £242% 
Teak ...ccesseseeeeld 5 '31°/13 01310 Yel. pine, per reduced ©. 
Quebec redpine .. 315 415) 315 415 Canada, Istquality 18 0 91° 1H i018 6 
yellow pine. 45 5 5 4 0 415 QInddo. .. 12 513 0 12 9 210 
St John’s N.B.. yell 0 0 0 0, © 0 O 9 | Archangel, yellow.. 32 © 21 ky Li Did vu 
Quebec, oak, white.. 6 0 6 5) 6 6 10 | St. Petersburg, yel 13 913 0 L' 1 13 0 
birch ......5 310 410] 815 5 O| Pinland.......... 710 8 6» 7 OO 6 
+ B10 410| 4 5 5 5| Memel....... onvod7e { 
+ 0 0 © 0] © O O 4 | Gothenburg, y 01010 9 10 0 
- 410 6 | 5 Oo 610) 81°90 » 4 
«- 27 40) 8 0 4 O| Gefle, yellow ...... 1010 12 10 W 5 lek 
«+ 215 3 0] 3 0 4 O| Soderhamn........ 81912 4) Slum i 
- 8 56 $10) 8 © 4 © | Christiana, per C. ) 
Swedish ..........23 0 210) 210 3 0 120ft. by 3 by > 10 0121010 C12 lw 
Masts, Queb. rd pine 4 0 610 | 315 5 5| im. gellow ....) 
yl pine 4 0 610| 315 5 5 | Deck plank, “ut \ re rrr oe 
pnedQ 0% 0; 0000 per 40ft. Zin. . 
Lathwood, Danta fm 3 0 410) 315 5& 10 Staves, per standart 
St Peter's 415 515/) 510 610 Quebecpipe ...... 8 °83 9079 0 oO « 
Deals, per C., 12ft. by 31. 9in. | punchen. v2 024 »v 18 26 4 
nehec, wht, spruce 121018 /12 1018 0 Baltic, crowm .. Vics o 175 0170 0 180 © 
St John.whtspruce 1219 1419 121914 0 PP *.cances 5 








WEEKLY CHEMICAL, MINERAL, AND METAL 
REPORT. 
(From J. Berger Spence and Co.’s Circular.) 
Mancuester, August 7th, 1871. 

Metals.--The metal market retains its healthy aspect, and in all its 
branches a very good business has been transacted. Scotch pig irun re- 
mains pretty nearly the sume, and Middlesbrongh iron is very firm at 
present prices. The pig iron trade is very brisk, and it appears tu go 
into consumption as rapidly asitis made No. 3 is stil in great demand. 
The demand for rails is on the i , and facturers may have as 
many orders as they can execute before the sipping season cluxes. The 
American demand for steel is better than usual for the sea-on of the year. 
France has renewed its orders for the finer qualities. The Scotch ship 
ments of iron stiil continue very large, owing to continental and 
American demand. é } 

The recent activity in copper has been succeeded by a slight reaction, 
without, however, any real change in value. There has heen a rather 
large import this week. Tin is still favoured with attention. Tin-plate 
makers are full of orders. Lead ia very quiet. Spelter, with a larger im- 
port, has not been active. F 

Soda.—Cream caustic, in request, at £12 15s. to £13 5s.; white, 60 per 
cent., active, £13 10s. to £14. Soda ash, steady, at 2jd. to 2gd. per de- 
gree. Soda crystals, at £5 5s. Bi-carbonate, firm, at £12. Salt cake, 
£3 5s. Glauber salts, £3 2s. 6d. 

Nitrate of Soda.—Steady, at 14s. to 14s. 3d. 

Potosh. .Muriates: 50 per cent. in moderate demand, at £9f.0.b. Prus- 
siate: Red, lively, at 2s, 6d. to 2s. 7d.; yellow, 1s. 5d. to ls. 5}d. Chlo- 
rate, 1s. 7d. Potashes, 34s. 6d. to 35s. Pearl es, «5s. to 47s. 6d. 

Ammonia.—White and grey, £19 to £19 10s. Brown, £14 to £14 5s, 
Carbonate, 64d. 

Copperas.—Green and rusty, 52s. 6d. to 55s. Dry, 52s. 

Copper Salts.—Sulphate of copper, tirm, at £24 10s. 

Gils —Olive, in good inquiry, at £48 to £50. Spindle, loom, and dense 
oils, 4s, to 5s. 6d. Pure white Norwegian Cod Liver Oil, 4s. 6d. to és. per 





ion. 

Pyrites.—Very active for Spanish. 

Manganese.—79s. to 90s. for 70 per cent. 

Iron Ore.— Hematite, 19s. to 20s. Oolitic, 6s. 9d. to 7s. 6d. 

Iron, —‘* Ayresome” Yorkshire pig iron firm. No. 1, 54s.; No. 2, 
51s. 6d. ; No. 3, 50s.; No. 4 (foundry), 49s.; No. 4 (forge), 49s. net cash, 
or is. extra four months. Scotch pig, 61s. to 61s. 3d. Welsh bars, £6 15s. 
to £7. Staffordshire bars, £7 1us. to £8. Hoop iron, £8 10s. . Gas tubes, 
6v per cent. to 70 per cent, off list. Boiler tubes, 40 per cent. to 42} per 
cent. 
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ON THE CONSTRUCTION OF TRACTION 
ENGINES. 


No. Il. 

One great point in favour of chain gear is the facility 
which it affords the designer for placing his engine on 
springs. The crank, or -countershaft, or both when both 
are used, must be fixed in position with relation to the 
boiler and the framing or saddles. They cannot be fixed in 
relation to the driving wheels unless resort is had to very 
complex expedients, such as those adopted years ago by 
James, and more recently by Barrans. Te it were possible 
for the crank shaft or countershaft, with its or their bearings 
to move upand down through the range of the spring in arcs 
concentric with the toothed wheels fixed on the driving 
shaft, all would be well, but this, from the nature of things, 
is impossible consistently with simplicity. Even if it could 
he done, the action of the springs would be so far tramelled 
that they would be deprived of some of their utility. If 
the crank or countershaft move up and down in vertical 
lines it is obvious that the depth to which the teeth of the 
gearing interlocks must vary continually; and this is not 
all, the presence of springs implies a certain liberty for 
longitudinal motion in the shaft in the direction of the 
axis of the boiler—if that be horizontal—which would be 
fatal to the permanence of the gear. If we adopt a chain 
the whole difficulty is got rid of. If the axis of the chain 
pinion and that of the chain wheel are nearly on the same 
horizontal line, the latter may play up and down through 
some inches without affecting the action of the chain, and 
the slight amount of slack invariably present in the latter 
permits a liberty of longitudinal motion in the driving axle, 
otherwise unattainable. When the chain pinion is carried 
high over the driving axle, as in Aveling and Porter’s 
engine, nearly all this advantage is lost. It may be laid 
down as a rule that springs cannot be combined with chain 
gear if the angle oe by the line of centres of the chain 
pinion and the chain wheel exceeds 45 deg. Ata less angle 
than this Burrell used india-rubber sprivgs over his driving 
axle with considerable effect. The action of the spring is, 
however, not at right angles to the road, but at right angles 
to the line of centres. To derive full benefit from a chain 
it should be put to work with the line of centres as nearly 
as possible horizontal. It will be urged, perhaps, that 
springs are not needed in traction engines; this is a complete 
mistake. In the earlier days of the railway locomotive 
springs were not used. A locomotive without them in the 
present day would be looked upon as a mechanical absur- 
dity. It is quite true that traction engines for slow speeds 
get on without them, but they are absolutely essential at 
speeds above four miles an hour. They not only assist in 
saving the machinery from many rudestrains and shocks, but 
they increaseadhesion, and reduce the resistance of the engine 
itself regarded as a vehicle. Strange as it may seem, their 
presence is directly conducive .to economy of fuel. On 
rough roads, the fires in engines without springs get 
wonderfully knocked about, and the small coal is sifted 
through the bars in a way which must be seen to be 
believed. A case came under our own knowledge in 
which the consumption of fuel was increased over 15 per 
cent. by slightly increasing the width between bars pre- 
viously placed so closely together that some trouble was 
experienced in maintaining a draught. Any one who will 
examine the contents of the ashpan of a traction engine 
with springs, and of one without, after running a couple 
of miles on a hard road at a fair pace, will be able to form 
an opinion on this subject for himself. Of course, if 
Thomson’s, or some other elastic wheel be used, the 
necessity for springs is nearly removed; but no one who 
has experienced the beautifully easy floating motion ex- 
perienced when the Thomson tire is combined with even 
stiff axle springs, will like to discard the latter without 
very good cause, 

The second fact in favour of chain gear is that when it 
is properly made it is much less likely to break down 
ce a heavy strain than spur gear. In the best con- 
structed spur “not more than two teeth in each wheel 
can be at work at the same time, and to all intents and 
purposes the whole force of the engine must be transmitted 
as a rule through a single tooth at a time. When a chain 
is used the case is different, as it is in wrapping contact with 
the wheels, The strain to which it is subjected is diffused 
over a number of teeth, just as in a belt the strain is diffused 
over most of the surface of each pulley instead of being 
concentrated on — or two A arog Of se ae much of — 
advan especially as regards the chain pinion, may 
lost if the pitch of the chain is unequal and the teeth with 
which it gears are badly shaped; but if the entire gear is 
well made to begin with, a natural adjustment takes place 
as the parts wear, and the breaking out of a tooth is under 
these circumstances almost unheard of. The chains may 
break, or the chain pinion or chain wheel may be split, but 
the will not strip. 


< aahe ris § 
egreatobjection tothe ==. 3h 


use of the chain is its ten- ‘———— 

dency to lengthen when in Li ja 
use, There are three differ- _ . m1 j 
ent varieties of chain em- 
ployed by builders of tra- © @) @ @) @ °) 
tion engines, which we 


illustrate in the accom- Fic 2 
pavying diagrams, but the 

general principle of con- 

struction is the same in all 


—in every case the chain 
resembles that of a watch. 2) & Q) @ 
The first kind of chain ili i 


(Fig. 1) consists of side © 
lates and cross pins only. 
‘© worse form -s chain can 
be used, because the bearing Ss ae 


surface of each pin is so 
small that it is certain to 

wear out rapidly. It is obvious that this must be the case, 
because the wearing surface of the pin—that is to say, 
that portion of it which comes into contact with the teeth 
of the chain wheels—can be! no longer than the space be- 




















tween the inner links. Increased surface could only be 
got under the conditions either by making the pins incon- 
veniently thick or inconveniently long. For various | 
reasons on which we have not space to dwell, the chains | 
should always be made as narrow as possible. A far better | 
form of chain is that shown in Fig. 2. Here every second | 
link is a solid block, to begin with, near each end of which 
a hole is drilled for the pin. This is the form of chain used 
by Messrs. Aveling and Porter. The pins do not come in 
contact with the teeth, the ends of the blocks taking their 
place. With the same total width of chain, the length of | 
bearing surface becomes the same as that of the pin in | 
Fig. 1, increased by the thickness of the two inner links. | 
It has hardly yet. been settled whether the pins should be | 
fast in the blocks and loose in the links, or vice versd. We. 
prefer to fix them in the side links by riveting them up 
tightly against the shoulder. A third form of chain, | 
lighter and cheaper than the last, is shown in Fig. 3. Here 
straps welded up take the place of the blocks. Such chains 
work very well indeed after they have stretched and come | 
toa bearing, but they are hardly so good as the Aveling 
chain. Within the limits of such a series of papers as 
these it would be impossible to treat properly of the 
correct form of tooth to be used with chains. Our readers 
wil] find the subject dealt with in Rankiue’s “ Machiuery 
and Millwork,” p. 190. Under no circumstances should 
less than five teeth be used in the chain pinion. 

In all cases the chain should be made as light as is con- 
sistent, not with strength, but with sufficient bearing sur- 
face. That being present, the chain is certain to be strong 
enough for any strain that can be thrown on it. There are 
three ways of using a chain. It may be applied to drive a 
countershaft from the crank shaft, which countershaft then 
drives the road wheel by spur gear, or it may be employed 
to drive the road wheels direct from the crank shaft, or 
direct from the countershaft, which is then driven by gear- 
ing. The first arrangement is extremely defective; in it we 
have a light chain running at a high speed, which is wrong, 
and we sacrifice besides all the benefits to be had from the 
use of chains as enabling us to use springs, unless, in- 
deed, some such ment as that exhibited by Tuxford 
at Wolverhampton this year is used. In all cases, how- 
ever, it appears to be best to use a good strong chain run- 
ning at a slow speed to drive 
the road wheels direct from ——— ~ 
the countershaft. It may | 











also be laid down that when 
a chain is used it must be 
accompanied by a counter- 
shaft if the velocity ratio of 
the gearing is to much ex- | 
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ceed six to one. The pitch 


of the chain cannot be kept all 
as fine as the pitch of spur 
gear. A five-toothed pinion 


cannot, in an engine in- 


tended to do hard work, be 1 
much less than 8in. in dia- J 
meter, which, with a 5ft. 

chain wheel, would give a | 


velocity ratio of 75 to lonly. | <7 
The following is a very good | | ‘“\f ( 
combination :— With 6ft. |! = 
drivers the chain wheel is | -- TMM 
4ft. in diameter, the chain ' 
pinion on the countershaft is 























makes four revolutions for ON A B 
one of the road wheels, In fast gear, the crank shaft 
makes two revolutions for one of the countershaft ; in | 
slow gear it makes three and a-quarter. The ratio of gear- | 
ing is, in the first instance, 8 to 1; in the second, it is | 
13 to 1. 

We have stated that one of the principal objections to 
the use of chain gear is that the chain gear becomes slack, 
and requires to be tightened up ; the slackness results from 
wear in the pins and links, and if it were not compensated 
for by wear in the teeth of the pinion and chain wheel the 

itches of the two would not coincide; as it is, the pinion, 
Lohonats lesssurface, wearsout a good deal fasterthan the 
chain wheel, and it is not a bad practice to suppress every 
second tooth in the chain wheel to insure more equable wear. 
A good chain, laterally stiff, will run very well, even if it is 
very slack; but when the pins have worn so much that its 
lateral stiffness is much diminished, it is liable to come off 
when run pretty fast, therefore some expedient for taking 
up wear is essential There are numbers of these in 
existence; the best plan consists in moving the axles of the 
chain wheel—that is, the driving axle—and that of the 
chain pinion—the countershaft—further apart. The usual 

lan is to move the countershaft as in the Aveling engine. 
This is effected by taking liners from above the brasses | 
and putting them below. When a single stud is used 
instead of a countershaft on which the chain pinion turns, 
a nearly similararrangementis adopted. Theplan works very 
well, but we have reason to think that it would be better 
to move the road wheel axle a little further back. The | 

of motion required is zt small, shifting one of the 

shafts through half an inch will take up the whole chain 
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one inch, because both sides of the chain are tightened at 
the same time, A total range of one inch in the distance 
between the axles will generally suffice. By the time that 
is used up, the chain will have augmented sufficiently 








in pitch to permit the chain pinion to be chan 
for one a little larger in the body; or the range of motion 


12in., so that the countershaft acreLevaTiON HALF CROSS SECTION < 
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may be increased so far, that when it is all used up a Jink 
may be taken out of the chain and the bearings shifted 
back to their original position. There are several ways in 
which the shifting of the axle may be effected. We illus- 
trate one in the accompanying diagram. Here it will be 
seen that the main axle runs in brasses —or, more 
strictly, cast iron blocks lined with brass—which play 
up and down in angle iron horn-plates on the side 
frames. These cast iron biocks have more metal at 
one side than the other. To begin with, the thin 
side is put to the front. After the chain has worn sufli- 
ciently the engine is jacked-up and the blocks are 
taken out and turned the other way round, by which 
means the wheels are shifted back half an inch. When 
the wheels have to be shifted again, new cast iron blocks 
are used, with the brasses dis still more to one side. 
As the spring always finds a bearing over the axle centre 
the change does not affect its action in any way. The 
arrangement is cheap and simple, and very eflicient. There 
are many other devices for securing the same end, on 
which we need not stop to dwell. e have now briefly 
discussed the principal features of the traction engine, con- 
sidered as an engine only. We pro in our next article 
to consider the question of supplying the engine with 
steam; in other words, to write about boilers for traction 
engines. Q 











A GREAT EXPLOSION. 


Wirz all the disastrous details of the gun-cotton explo- 
sion at Stowmarket our daily contemporaries have made 
the public familiar. We could not at the present moment 
add a single fact which would possess the smalfest scientific 
interest, and it is not of the Stowmarket explosion we are 
about to write. We have taken steps which will enable 
us to treat of that calamity with fullness and accuracy at 
the +s time, which has not come yet, and cannot come 
until the now pending inquiry has made some progress. 
The great explosion to which the heading of this article 
refers is one which far exceeds in the magnitude of its effects 
anything which has ever taken place out ofa mine. All 
that is ever likely to be known about the matter we kno w 
and we are therefore able to speak of it with confidence, 
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LCONCITUDINAL, SECTION 


On Sunday, the 30th July, a ferry steamer, The West- 
field, exploded her boiler just as she left the wharf of the 
Staten Island ferry, New York. She had on board at the 
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time from 200 to 250 passengers, most of whom had gone 
forward for the sake of the breeze and stood nearly over 
the boiler-room. The explosion was sufficiently violent to 
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blow up the deck and hurl the smoke stack into the air. We 


need not dwell on the harrowing details of the scene that 
followed. It will suffice to state that not only was Belle- 
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vue Hospital crowded with the injured, but that many 
were killed on the spot, either by scalding or drowning. 
Up to the present no fewer than 93 individuals are 
reported dead. In the face of such a disaster the Stow- 
market explosion takes a second place. Such destruction 
of life by a boiler explosion alone is without el. 
More people have been {tilled by the blowing up of boilers 
on the Ohio ; but the result has been due to the sinking or 
burning of the steamer which ensued, as well as to the 
bursting of the boiler. The Westfield did not sink, nor 
was she burned. To the failure of the boiler, and to that 
alone, is the loss of life directly due. 

The United States have long enjoyed an unenviable 
notoriety for the constant recurrence of boiler explosions, 
and it is the practice to set all these down to one cause— 
excessive pressure carried with non-condensing engines. 
The catastrophe with which we are dealing possesses no 
small scientific interest, because all the evidence goes to 
show that the pressure carried was very moderate, 27 lb., 
or thereabouts, at the most. It seems, also, that there was 
plenty of water in the boiler at the time. In the United 
States, engineers adhere to the barbarous practice of using 
nothing but gauge cocks, the glass water gauge being 
almost unknown. ‘The engineer in charge proved con- 
clusively enough that he had four cocks of “solid” water 
in the boiler, out of six, just before the disaster. To what, 
then, was the explosion due? The answer is very simple; 
it is just the old story over again. The boiler burst 
because it was corroded and cracked; but this is not all— 
it was examined by the Government inspector, Mr. John 
K. Matthews, on the 12th of June, and submitted by him 
to a water-pressure test of 34 Ib, to the square inch, and by 
him pronounced to be safe to work at 25 lb. to the square 
inch—the load on the valve. In spite of the inspection it 
exploded, and we have no reason to doubt that the in- 
spection was imperfect—unworthy of the name, in fact. 

The New York Times has published some sketches of 
the boiler, but they are so rude and imperfect that they 
have only enabled us to identify the type to which it be- 
longed. We annex a diagram showing this type, and three 
others reduced from the New York Times, which show 
clearly enough the effects of the explosion. The boiler was 
made in 1861, and had, as far as we can learn, a single fur- 
nace fed through two fire-doors. The shell was 10ft. in 
diameter, and the entire length of the boiler was 20ft. As 
originally made the fire-box end was larger than the rest, 
but circular, a water bottom running under the furnaces, 
but some time ago this bottom was removed and replaced 
by water legs, as in our diagram, Fig. 1. The boiler was 
of the return flue type, the smoke stack standing over the 
furnace and surrounded by a steam chimney. The plates 
seem to have been only tin. thick, and of very good iron ; 
but, however good, it is obvious that the strain due to 
25 lb. pressure must have scverely taxed their strength. 
According to the ordinary formula T= ed the plates 
should have been at least ‘3in. thick, or say ,‘in,, 
and no English engineer would use plates for such 
work less than ~;in. The Americans, however, believe 
in light plates, and they make a mistake now and 
then. The boiler failed at the point marked F in 
Fig. 2. The central plate ripped off all round, as shown 
by the ragged lines in Fig. 3, and was found subsequently 
blown into the position shown by P BH. The furnace end 
of the boiler was thrown into the position shown in Fig. 4, 
while the opposite end was driven into the bows of the 
boat as at There was a longitudinal seam at F, and 
the iron *just there was deeply channelled, and, according 
to one witness, cracked nearly through for a length of 18in. 
It appears, further, that the crack could not be detected 
because a tube came exactly opposite the seam. We may 
add that the boiler was ee worked with fresh water 
carried in tanks, 

It is unnecessary to say much more. Those who run 
may read the lesson conveyed. Had the boiler been of 
such a construction that it could have been properly in- 
spected there would have been no explosion. If the plates 
had been thicker to begin with, the disaster would not have 
occurred. The lesson to be drawn is, that as boilers with 
thin plates allow no margin for corrosion or channelling, 
they ought te be inspected much more frequently than 
those with thick plates. If the design is such that a proper 
examination cannot be made with the tubes in, then these 
ought to be taken out. Such thorough inspection coats 
money ; but it is the duty of a Government to see that no 
questions of economy are allowed to interfere with the 
examination of boilers which are under Government in- 
spection. The hydraulic test has long been known to be 
very inefficient, and in the case of old boilers it is, in our 
opinion, worse than useless, The explosion, which has 
caused ruin and sorrow to so many across the Atlantic, 
affords direct confirmation of the propriety of this 
opinion. 


———— 





South KEnsinaToN Muskum. — Visitors during the week 
ending August 12th, 1871 :—On Monday, Tuesday, and Saturda; 
(free), from 10 a.m. to 10 p.m., Museum, 13,605 ; National 
Portrait and other galleries, 1816 ; on Wednesday, Thursday, and 
Friday (admission 6d.), from 10 a.m. till 6 p.m., Museum, 1669; 
National Portrait and other galleries, 39 ; total, 17,129; average 
of corresponding week in former years, 13,569. Total from the 
opening of the Museum, 10,668,071, 

GARRISON Pornt Fort.—The new casemated fort at Garrison 
Point, Sheerness, fully illustrated in our impression for April 3rd, 
1868, which is being built for the defence of the river Sheen 
is rapidly approaching completion, The whole of the — 
work was finished some time since, and is now sufficiently firm to 
allow the arming operations to be proceeded with. About half of 
the immense iron plates which are to protect the embrasures have 
already been fixed, and fourteen of the thirty-eight heavy rifled 
guns with which the fort is to be armed and mounted. These are 
9in. weighing 12 tons each, and throwing projectiles of 
2501b, weight, with a force considered capable of etrating an’ 

y ironclad ship at ranges of about-1000 yards, The fort 
what sailors term a “‘two-decker,” there being a double tier of 
guns, nineteen in each tier. It is in shape like the letter D, the 
round side being armed, and fronting the mouths of the Thames 
and Medway, and a considerable extent of the seaboard, while the 
— forms the gorge or entrance on the land side, and is 
unarm 





EXPERIMENTS ON THE STRENGTH OF CAST 
IRON GIRDERS. 


Tue New York Legislature passed a law, at its last session, 
requiring that every column, girder, and beam, having a span of 
8ft, and upwards, and intended to support a wall of stone or brick, 
or any floor, or part thereof, shall be tested previous to its use in 
any building hereafter to be erected in the city of New York. 
The in of safe weight for large beams has hitherto been 
onmgunal from standard results obtained from tests of smaller 
ones. To test the reliability]of this method an interesting series 
of experiments was recently made at the foundry of J. L. Jackson 
and Broth Twenty-eighth-street and Second Avenue. The 
tests were ie by means of a h tic press. A number of 
prominent officials, architects, and engineers were present. The 
experiments were conducted by Mr. P. H. Jackson, a member of 
the above-named firm. The following is a synopsis of the results, 
as communicated by Mr. Jackson :— 

Finst SERIES OF EXPERIMENTS, JUNE 23, 1871. 

This was a Hodgkinson form of beam, whose areas of bottom 
and top flanges were in the ratio of 64 tol. It was made of such 
iron as is in common use for building purposes, Area of bottom 
flange, 12} x 2 = 24°; top flange, 33 X 14 = 3°8; vertical rib, 
16g x 1; = 18°4; 4 fillets, 1; sectio area in middle, 47‘7in. 

Breaking weight in middle, computed by the Hodgkinson for- 


mula : 12°25 x 2 x 19°75 = 483°875 + 208 = 2°326, 2°326 x 514 
= 1195°564 owt, = 59 44 gross tons. 
Ex t. Tons. Deflecti Pressure taken off, 
‘perimen’ j e on. permanent sot. 
1 co co a WW co oo 7°16 inches. 
Z oe co ce 20 ve op 9°16 »» oe ee 2°32 inches. 
Sn tee oe. Be 20.0 Se yee 
Sch ae 46 ae ors 84 3 
D ine ab ee ae ws oe. owe: 
eee ae 1 a ee ae 
ieee ae ee 
8 oo oo 44 we of 11132 
@ co co cf @ cc o 1 18 » 
10 we oe o- 50 (broke) 1 58 ee 


In accordance with Hodgkinson’s formula, the safe weight 
should not exceed one-third of breaking weight, or 20 tons. 

The test shows that the safe weight should not exceed 164% tons, 
being 20 per cent. excess of formula over test. 

I do not believe, if the pressure had been taken off at 16% tons, 
and allowed to remain off twenty minutes, before noting deflec- 
tion, that there would have been any set whatever indicated, 
which would have shown that the elasticity was not impaired in 
the least at that weight. 
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ELEVATION OF ACOMMON FORM OF CIRDER 


You will observe that, at 20 tons, when tho} weight was | 
taken off, the gauges showed ; in permanent set. But even 
this is questionable to my mind, as a permanent set, since the 
beam would have conformed more to its original form, provided 
it had been left ‘at a state of rest after the 20 ton test. I can 
only attribute the deficiency of in this beam to the fol- 
lowing :—In all foundries engaged in the manufacture of iron 
work for building it is usual to melt soft iron, principally ‘‘ Scotch 
pig,” either at the first or last of the heat, usually at the first, for 
cornices, capitals, and all other light castings, which require to be 
soft in order to be filed, but do not require any extra strength. It 
may have been that some of this iron was in the Hodgkinson 
beam. Besides, when metals of various densities and formations 
of grain are mixed, the different particles in cooling havea ten- 
dency to adopt their former structure, and therefore if the metals 
are not properly mixed the strength of the casting will be con- 
siderably impaired by unequal contraction, 

SECOND SERIES OF EXPERIMENTS, JUNE 23, 1871. 

Same section as beam used in first experiment, but without 
compression flange (G). 

This isa beam of the Fairbairn form of 1825, but somewhat 
Prag wa in its ratio of resistance to extension and compression. In 

beam the area of the bottom rp al subject to extension, is 
to the area of the top of the vertical rib—lin. in depth, subject to 
compression—in the ratio of 21 to 1; while in Fairbairn’ 
the ratio did not exceed 16 to1. Bottom flange, 12}x2 = 24°5; 
— = 173 X 1,5 = 211; two fillets, °6; sectional area in 
in. 
the breaking weight as per section of Hodgkinson beam 
made with compression —-, it would be (see first experiment) 
592 tons. Then taking Hodgkinson’s section of the greatest 
strength as unity, the ratio for Hodgkinson and Fairbairn will be 
as to 754, or : F::1:°754. F = 44 tons. 


's beams 


Experiment. Tons. Deflection. W oh een oe 
Bee we oo HH os 716 inches... .. 1°32 inches. 
Oi 0k) ies oat Sivas as? RREOEF wie es 
Se so om os Ee ime 8°4 oh Lon! ee. nee » full. 
‘.—~. Von ss ae S 
© cern. ow ee ee 
6 co co oo BS oe I 782 9 eo es. Cae 9 
e iec Dae Le oO ae 
ee oh sis 7 ae ° 
eR Tote Bs 
ot de ee-ch- Eos 

Broke at 49 tons. 


Excess of breaking weight, by test, over that of formula, pro- 
viding the ratio of extension to compression did not exceed 16 to 
1 (this was 21 to 1), equals 5 tons, or 12 per cent.| 

At the place of fracture the bottom Sol» hetght erate 
line appearance, showing that the crystals been subjected toa 
great tension; while at or near the top of the vertical web, sub- 
ject to compression, the iron was of a dull blueish colour, similar 
to the appearance of the outside of a pig of lead. Midway between 
these points the metal had Gane sees me a 
wa which had not been sub- 

On the day following the experiment I found the ends of beam 
at fracture rusted over, as it had rained during the night, or I 





would have sent pieces from each of the three places, for your 
inspection, ris 


This beam had the advantage over tho Holgkineen bean of ying 
undisturbed in the sand twenty hours longer. Consequently, 
cooled slowly, and contraction was more equalised, ieoeeeing Be 


capability to resist strain. Besides it was cast downwards. 
top of the web G, if exposed to the atmosphere equally with the 
rest of the beam, would cool and contract the quickest, by reason 


of its being the thinnest part of the casting; but, being cast in this 
caitlin, oes the farthest point from where the atmosphere 
came in contact with the surface. 

Lastly, being cast with the web downwards, all impurities 
would rise upward to the bottom flange subject to tension, while 
in the Hodgkinson beam, being cast on its side, the impurities 
would rise to the flanges uppermost. 

THIRD SERIES OF EXPERIMENTS. 

This is the usual section of almost all arch girders in common 
bey in New York city, made to sustain four stories of 12in. brick 
Wi 

Area of middle section: Top flange, 12 xX 1 = 12; bottom 
flange, 3 X 14 = 4°5; web, 8g * 1} = 11:1; fillet, 1°0. Total, 28°6. 
28°6in, sectional area in middle = 90 pounds per foot in length. 

Breaking weight of this beam, if made straight, without tie 
rod, agreeably to the formula of Hodgkinson : 3 X 14 X 113 = 
51°188 -—- 237°5 = 215 X 510 = 110 ecwt., or 54 tons. 

Area of rod, 7°562in. It was in $ of an inch less in 
length than recess made for it in the casting. 





























Experi- | Blonga- Permanent set 
Meat. | Tons. Deflection. | tion, of | weight taken off. 
A. B Cc. D & & @& BR 
in. in. in. in, 
1 10 3°8 14 | 14 18 
2 15 58 11°32} 7°16 3°16 
3 18 3°4 11°82; 12 5°32 0 0 O 132 
4 21 15°16] 19°32] 5°8 7°32 
5 24 |}1 532 8°4 | 25°32 14 
64 | 27 |1 5°16 78 | 78full} 932 |18 116 18 132 
7 30 | 1 13°32 15°16,}31 82 932 |1°8 116 .18 1°32 
8 | 32 |11982/1 1321116 | 1132 
9 84 1/1 3441 532 332 13°32 
Broke at 34 tons. 
The bottom e cracked through, and about half-way up 
through the web. ongation of rod, $3.—Scientific American. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


THE RHYSIMETER. aaa 
Srr,—I haveperused Mr. Fletcher’s paper on what heisp to 
call ‘‘ The Rhysimeter,” published in your last impression, with 
considerable astonishment. It has been my fate to encounter a 
good many instances of mechanical p) but I have not 
hitherto come across anything equal to the presentcase. In every 
respect that Mr. Fletcher’s Rhysimeter is good it is not novel ; its 
clumsy and defective features are all his own. I shall not ask Mr. 
Fletcher to turn to THE ENGrNgER for the 17th December, 1867, 
where he will find a full iption of the Rev. Mr. Berthon’s 
log, because he has,in mentioning Mr. Berthon’sname,acknowledged 
that he is not unacquainted with + Mr. Berthon has done; but 
I will ask your readers to turn to their numbers, and having read 
there the description given of Mr. Berthon’s log, one of the most 
exquisite conceptions of genius in existence,to compare 
it with Mr. Fletcher’s orude arrangement—one which, I believe, 
Mr. Berthon rejected years ago as unmechanical and imperfect. 
There is not a single feature in Mr. Fletcher’s invention (?) which 
possesses the smallest value that is not copied from some other 
source. The stop-cock and stuffing-box for sae wd the external 
tube through the keel were invented by Mr. Berthon and used by 
him in many thousand experiments, The glass indicator in the 
captain’s cabin, the mercury column, all are Mr. Berthon’s. Mr. 
Fletcher’s mention of Mv, Berthon’s name is little short of an 
insult. ‘‘Foot-marks in the sand he has traversed!” Say rather 
guide-posts on a well-beaten road. The statement that Mr. Ber- 
thon was stopped by difficulties which Mr. Fletcher has been able 
to avoid by the new form he has given the instrument have no 
foundation in fact. The difficulties Mr. Berthon encountered 
arose from the fact that he, as a cle n, could not push the 
invention. I shall be much obliged if Mr. Fletcher will tell me in 
what way the Berthon log is inferior to the Rhysimeter. 
I have only to add that I have no interest in the matter what- 
ever, except that I wish to see justice done to every sae. 





S1r,— Will you kindly permit me to make a few remarks in the 
interest of justice upon a paper on the ‘* Rhysimeter,” which 
appears in your impression of the 11th inst., and which appears to 
have been read by Mr. Fletcher before the British Association ? 

My object is to call the attention of your readers to the ‘foot- 
mi. 6 in the sand” (an expression hardly complimentary to your 
paper), left by Mr. Berthon, on es 395 and 396, in your im- 
pression of 17th December, 1869, from which it appears to me 
that Mr. Berthon’s instrument, wherever it is not identical with 
Mr. Fletcher's, is far superior.. The finding of the neutral point 
alone seems to me to entitle Mr. Berthon to apply to himself the 
concluding remarks of the President, that more credit is to be 
attached to the man who carries out a crude idea than to the 
originator of the idea. If, however, Mr. Fletcher had directed 
his efforts to a more particular description of the self-registering 
apparatus darkly alluded to by him he would in reality have 
deserved thanks. A LovER OF JUSTICE. 

27, Leadenhall-street, August 12th, 1871. 

[We would refer our correspondents to the discussion on Mr. 
Fletcher’s paper, published in our last impression,—Ep, E,] 





EXAMINATIONS FOR THE PUBLIC WORKS DEPARTMENT OF 
INDIA, 

Srr, --In your leader on this subject last week you mention the 
somewhat sin; circumstance that no less than 25 per cent. of 
the candidates at the recent final examinations were rejected at 
the medical examination, and you animadvert, with apparent rea- 
son, upon the carelessness of those who thus so needlessly 
troubled the Medical Board, as they might have easily ascertained 
their physical incompetence by consulting a medical man before 
presenting themselves at the India-office. Permit me, in refer- 
ence to this point, to call your attention to the still more ar 
circumstance that it is currently reported that not one of the 
fifty candidates for admission to the Cooper’s-hill College, who 
succeeded at the recent examination, was rejected at the medical 
examination which all had to undergo in the same way those had 
who presented themselves at the final examinations. How 
the enormous disparity in physical qualifications exhibited 
A EE EG RT 

ill not ven t it is one ose 

i **which no fellow can understand”—out of the sacred 
P cts of the India-office. Let me, whilst on this subject, men- 

similar kind. A 


peg Tonigs Service of passed the Medical 
can or the 

Board, but failed at the com Three months 
after, to try his | ata second examination, he again 


presented himself wrod | one ee OS, we ~ do 
treme now rejected him, on ground o being 


months without my ha 
os 
didate who was so blind that he could scarcely distinguish a face 
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at the ite side of a room without an 
an im t in his hearing! I may add that to my 
certain ee same board has accepted and rejected can- 
examination on the ground of the same defect 

in such an inexplicable manner that it is myer | impossible to 
tell beforehand what the result of their decision willbe. It seems, 
tlierefore, abundantly clear that the ridiculously large Lege 
of physically incompetent candidates at the examination to whi 
you refer is due to some cause the nature of which does not appear 
on the surface, ICUS. 

[With respect to the college candida our co ent 
should bear in mind that the medical examination is not for the 
same p as in the case of the candidates for direct appoint- 
scegte, Sar Soh ged A aeaK aan Dually GION tant ales 
ments, they m' a ibly m more atric 
medical examination.—Ep. E.] . 





THE LOSS OF THE CAPTALN, 

S1r,—As the loss of the Captain and the cause of that loss are 
occupying so large an amount of public attention, and the questions 
involved being of national importance, I would hope that the 
following information on the subject may be d 1 acceptable. 

Circumstances having led me to take a great interest in the loss 
of the vessel, and in the p i at the court-martial, I was 
surprised to find that with such an extremely good curve of 
stability as produced in evidence by the Constructive Department, 
that the vessel, according to the finding of the court, could be sai 
to have been lost for want of proper stability; and yet I perceived 
that there was other evidence which did show that she was actually 
lost from that cause. 

Here was a striking discrepancy. The vessel was evidently lost 
for want of stability, while the official curve of stability was such 
that, if the ship had — possessed it, no pressure of wind upon 
any extent of sail she could possibly have carried could have forced 
her over. Pondering over conflict of evidence, I was led to 
question the correctness of the curve of stability as laid before the 
court-martial, To my surprise I found it to be grossly incorrect, 
and not even agreeing with the inclining experiment which had 
been made at Portsmouth in order to ascertain the position of the 
centre of gravity. The inclining experiment, as stated in evidence 
by Mr. Barnes, proved that 80 tons placed on the deck at 20ft. 
from the centre line heeled the ship 6 deg. ; this, of course, was 
the measure of her stability at 6 deg. This 80 tons multiplied by 
the 20ft. gives 1600 foot-tons as her stability at 6 deg. ; while the 
curve produced in court showed a stability at 6 deg. of no less than 
2600 foot tons. The rest of the curve was in still greater error. 
It showed about three times the value of the real stability 
wipe by the ship as deduced from the inclining experiment. 

he official curve gave 7100 foot-tons as the maximum stability at 
214 deg., with a stability of 5700 foot-tons at 14 deg., which was 
retained up to an angle of 31 deg., while, in point of fact, the 
highest real stability of the Captain was only about 3400 foot-tons 
¢ > deg. ; 3260 at 14 deg., and which she carried only up to 

eg. 
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It seems never to have occurred to anyone that the inclining 
experiment which was undertaken to enable the position of the 
centre of gravity to be ascertained, that the said experiment at the 
same time ascertains the stability of the ship at the angle taken. 
Yet nothing can be more certain. Indeed, the whole curve could 
easily and ‘quickly be worked out by inclining experiments alone, 
taken at different angles, without any reference to the centre of 
gravity whatever, and without any elaborate calculations with 
their’ attendant risks of error. The grievous error in estimating 
the stabilityfof the Captain which I have pointed out will explain 
everything. The authorities thought that she had the stability as 
gg ye | the official curve, and consequently sent her to 
sea. She had it not, and consequently was lost. 

I forward a diagram showing the official curve, and also the 
curve agreeing with the inclining experiment. 

M. W. RuTaven, C.E. 
48, St. Paul’s-road, Burdett-road, August 15th, 1871. 


PORTSMOUTH DOCKYARD, 


Simr,—On reading the account of the new docks building at 
Portsmouth in your issue of 4th August, it occurred to me, as I 
have no doubt it did to. nearly all who saw the sketch annexed to 
it, that the docks seem to have been designed by one who knows 
nothing of the requirements of docks for building and repairing 


ships. 

The basins are named respectively the steam, fitting, rigging, 

and iring basins. Well, if there is any meaning in these names, 
one is intended for getting up steam in, the next for fitting the 
machinery, the next for ing the ships, and one for repairing 
the ships. But ry who knows anything about repairing ships 
must know that these processes go on together—at the same 
time and place. We hear some strange stories about dockyard 
m mt, so that perhaps in these establishments the first 
take the ship to be repaired in one place, then set up the rigging 
in another place, the machinery in another, and so on, 
+ But what appears still more extraordinary is, that by the sketch 
it seems to be all basins, and little or no breadth of wharf space. 
No doubt as basins they will be well built, but what is the use 
of basins without space alongside for workshops and storehouses 
for convenience and saving time and labour? 

The space shown between rig ing and fitting basins is about 
200ft., and between rigging and repairing basins 100ft., and the 
space around by the river side about 70ft. There is evidently 
no room here for smithies, fitting and erecting shops, mast houses, 
joiners’ houses, armouries, gun wharf, or shears for lifting ma- 

i and heavy guns or armour plates, and the many other 
appliances requi for building and repairing ships. these 
must consequently be at some distance off, and we all know the 
time and money wasted in consequence. 

It will be a strange sight, to one accustomed to a well-arranged 
modern manufactory, to witness a fleet fitting out in hot haste to 
meet the a moving from dock to dock and the men 
and materials after them. That is if dockyard men ever do run! 
It seems a pity when all this is being expended the country 
can’t get a complete dockyard, so that a fleet after an engagement 
ay qamotpene be repaired and take the Channel again before 

enemy. 

Would it not have been better to have utilised oe see by 

i ships, with all the shops neces- 
und; ene = repairing, with 


&e., around, so as to save time in getting things on board? 
But would have i ractical 
to factories. me * 4: - 7 
August 15th, 1871, 





STEAM GAUGES, 
Siz,—In your impression of 21st July you give a report of the 


besides ha: | 
wien list of the res 


| the 





trial of steam gauges at Wolverham an ig | it with a 
ts. As I am directly interested in 
oe Se proprietor of a power loom factory, I have examined 
ist with care, and for the sake of comparison, have tabulated 

the results, as under, to which table I crave your attention. 

There are ninety-three gauges in your list, but as one is exhibited 
without the maker’s name I leave it out. There are then thirteen 
makers represented by from one to three gauges each, giving the 
following result, viz.:— 




















Makers. # 523 Extent of error. 
ag 835 , 
a yA wz 
Sehifer (Ashby, Jeffrey, and Oo) “3! 1| 2 | 5b over. 
salt (Davey, Paxman, and Co. . . 2 | 41b. and 3Ib. over. 
Sos oh ot 60 86 46 .u8 | 
ph ge 2 , oe ef col 8 : $m. 3Ib., 2 lb. over. 
Schiiffer’s Bourdon),. .. .. «- 1 2b. over. 
Davies (Schiifler and Budenberg)| 1 1 | 21». over. 
ieatineaee 3 2 | fb over and4ib unde’ 
n acom oe oe y 2 |, OVET an a r. 
Doubois (Bourdon).. .. .. 2 2 | SI, and 2 1b. over, 
Baines and Tait (Bourdon) .. 3) 3 ay" — A Ib. over, and 
. under. 
Wright.. os ae Se a 1 1 | 41d. over, 
Sep ee aoe 1 1 | 2Ib. over. 
Woods, Cocksedge, and Warner.. | 2 2 | 4lb. and 3]b, over. 
22 


In all 13 makers 





2 | 20 | 2 under, 18 over. 





Then follow five makers represented by five gauges and “upwards, 

















giving the following result, viz.:— 
Ph - 
32 3 
Makers. g= Extent of error. 
ABA™| 
S25 oe ; —— 
Schiiffer and Budenberg 41 | $ | 33 | 1by11b,, 3by2Ib., 10 by 
| 3ib., 5 by 4lb., 12 by 
5lb., 2 by 6lb. over. 
} None under. 
Smith... .. .. .. .. .. « |10] 83] 7/|1by1lb., 1by2Ib., 2by 
3 Ib., 2 by 5b. over, and 
1 by 2Ib. under. 
Salter’s Schiffer .. .. .. ..| 5] 4] 1/1 by 2b. over. 
Dewit (Ruston, Proctor, and Co.) | 5 5/1 by 5ib., 8 by 6 Ib., 1 by 
7 Ib. over. 
Bourdon 9| 3] 6/1 by 2lb,,2by4lb.,1 by 
bib. 1 by8lb. over, and 
1 by 2b. under. 
In all 5 makers.. .. .. .. «. | 70 | 18 | 52 | 2 under, 50 over. 











The first list shows 90 per cent. wrong, and the second list 
74 per cent. wrong. It is, however, satisfactory to observe that 
out of the ninety-two gauges referred to only four gauges registered 
= than the actual pressure, so that the errors are on the safe 
side, ' 

But what I want especially to ask you is, how are we to take 
advantage of the above information? There is no maker stands 
the test of the table, for every one has at least one incorrect 
gauge, and those who show to most advan have so few gauges 
tried that we are obliged to consider whether if they been 
more freely represented, it would have been to their advantage in 
comparison with the others. Is it not necessary that Government 
should make inspection of gauges, as they do of weights and 
measures? Such inspection is surely as needful as the inspection 
of anchors and cables. As I believe, a discussion of this matter 
would be for the advantage of those who use gauges, and the 
safety of all concerned. I trust you will be able to give this 
letter a place in your columns, Y. 


ON CARR’S PATENT DISINTEGRATING FLOUR 
MILL.* 
By Mr. T. Carr. 

In what manner grain could be best prepared for the manufac- 
ture of that all important requisite bread, has from the earliest 
ages excited the interest and ingenuity of successive generations. 

To the early pestle and mortar, or rude quern, succeeded the 
millstone, but to the latter for thousands of years man’s inven- 
tive genius seems to have been chained, as no change till now of a 
radical or fundamental character has been introduced in mills for 
the reduction of wheat into flour, the identically same description 
of mills (differing scarce in anything but in their increased size, 
and the substitution of wind, water, or steam, to drive them in 
place of manual labour) being still in as universal use throughout 
the world as they were in those days of remote antiquity. It is 
true modifications from time to time have been suggested, but 
only very partially adopted, and in most cases the reason for their 
non-adoption has arisen from the fact that, while the principles 
involved, directly and indirectly, in the action of the millstones 
are not merely multitudinous and complex, and yet singularly 
harmonious in action, the mill itself in which they are embodied 
is characterised by a most admirable simplicity in material con- 
struction, such as the schemes intended to supersede them do not 
possess, since the chief of the alleged improvements are made at 
the sacrifice of this last all-important requisite, viz., simplicity in 
material and construction. Thus there is the Hungarian system, 
invented some sixty years since, in which with the object of 
avoiding any intermixture of powdered bran with the flour, the 
wheat pickles or berries are first decorticated, or “‘ hulled” clean, 
and then rasped into flour between a complicated series of different 
speeded fluted rolls ; a tedious system, involving some seventeen 
pr to plete the operation and great cost in repairs, 
Ae gem of which plan was not long since patented in 

gland. 

Agafh, there is the directly opposite plan patented by Chapman 
and Co, for their entire wheat flour, in which the bran is ground 
by « second operation into an impalpable powder, and then mixed 
with the ordi flour, the result Soler a flour much resembling 
very fine oatmeal in colour, taste, and smell, but claiming to be 
highly nutritious and wholesome, Again, there is the plan of 
French origin, in which it was proposed to dispense with 
entirely, the wheat after decortication being softened by macera- 
tion in water, and crushed by rollers into dough for 
nba Aes ous Brown and in the 
manufacture of their patent corn flour maize, 

Now it will be observed that all these modes of reduction, both 
ancient and modern, are based on one system, which, wi! 
exception of the machine I am now going to describe, y 
characterise every mill and pulveri machine in the world, no 
matter to what purpose they are applied, and that is, that at the 

recise moment the material is being operated on it invariably 
tervenes between, and is simultaneously in contact with, two 








working s one or both of which support or hold it, 
To illustrate this, such familiar exam as these may be adduced 
—the upper and nether stones of the before-named old — mill, 

and mortar, 


the pair of parallel rolls of a crushing mill, the pestle 
ast, ee te, ET 
In s patent disintegrating a, wale it is the object 
of this paper to introduce to your noti reverse of all this is 
ee = es ates Seas ee aoe, wee 
open between m, arranged cylindrically on ates 
casunll end Quaid Wilh bemtel aol. Into these dise plates 
one end of each bar is riveted, so that the bars stand at right 
angles to the faces of the discs, while their other ends are riveted 
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into rings, which so tie them that each bar is supported by the 
aggregate strength of the whole. These cylindrivally arranged 
beaters, forming what I call cages, from the slight resemblance 
they have to squirrel cages, are of different diameters, so that 
when placed, as they are, concentrically one within the other, 
sufficient spaces may intervene between to isolate each and give 
them the requisite clearance, and thus prevent any serubbing or 
grinding action on the material which might ensue between them 
if thus rotating in too close proximity. 

These sets of beaters, of which for flour fourteen are used, are 
driven by meansof an open and a crossed strap with extreme rapidity 
in contrary directions to one another right and left alternately. The 
en ee at say Fae orifice, and is thrown out by centri- 
fugal force from the cage ata it to its circle, and at a 
speed equivalent to that at which ele of the said cage are 
rotating, _ ~~ the'beaters of the om mo in an 
opposite direction, its direction is reversed, and it i own 
outwards to meet the beaters of the third cage, also moving ina 
contrary direction, and so on with the other cages until (and that 
in less than a second from its first introduction) the fragments, 
reduced to fine flour, semolina, and bran, are delivered in a 
radiating shower alike every part of the periphery into a 
surrounding casing, all the beaters, of which there are about 1000, 
being thus simultaneously effective and the balance of the machine 
maintained. Thus, though with these different sets of beaters 
each acts ind tly, they are so arranged relatively to one 
another, that not only isa repetition of the blows on the same 
material thereby obtained, as many times repeated as there are 
different sets of beaters, but the centrifugal force generated by 
the rotation of each set is caused to throw the material forward 
to the next set; the first set of beaters throw it off and dash it 
with great violence against the second, and in like manner against 
the third, and so on in directions the reverse of that in which the 
successive sets of beaters it strikes are moving, by which means 
the blows are enabled to act with redoubled energy on the separate 
particles of matter as they are against them, pre- 
cisely in the same way that stones are hurled from a sling. 

An artificial momentum is thus given to the material as well as 
to the beaters, and that;in direct opposition to each other, such as 
is the case with a cricket ball and bat, but of course to an immea- 
surably greater extent; for when the material and the beaters meet 
it is the sum of the two speeds added together which produces 
the shock, in which collision the motion of the material is totally 
annihilated, and a fresh projectile force at the same instant given 
it in an opposite direction. Thus, when the speed of the machine 
is inc as in doing so the momentum of the material increases 
with it (and that in a contrary direction), it follows that to double 
the number of revolutions per minute becomes equivalent to 
quadrupling the speed, and, as the shock is as the square, the 
disintegrating effect of each blow becomes sixteen times greater 
than before, and this is repeated, and with augmenting force, in 
each succeeding set of beaters. 

Annexed are three diagrams to illustrate the action of the 
machine. One is a front view of the machine, another is 
a sectional side elevation of rather more than half the 
machine, showing only (to avoid confusion) the particular 
bar on each cage that occurs at the line of section, The other is 
a diagram of a portion of the front view, the curved arrows 
showing the direction in which the cages are moving, * and the 
straight ones the zigzag course such an unbreakable material as a 
steel bullet would take in passing through the machine, Nowa 
little consideration will show that with the system of free blows no 
friction ensues between the machine and the material, which exists 
to so great an extentin other mills; neither do the beaters waste their 
impetus onany unyielding medium like an anvil, by which the power 
might be needlessly absorbed, but, on the contrary, meet with no 
resistance except that which is strictly due to the act of over- 
coming the cohesive strength of the material operated on. Thus 
the rare desideratum is attained of having no expenditure’of power 
beyond what is strictly equivalent to the effect produced, 

Not the least noteworthy fact is the important one that the 
efficacy of this machine can in no way be affected or impaired by 
work, what trivial amount of wear it may sustain having not the 
slightest deteriorating influence on its operative efficiency; and 
thus, in place of the tedious weekly dressings of the millstones, it 
may be worked night and day without stoppage for a twelvemonth, 
and be not merely in as good working order, and in every respect 
as efficient as in the first hour it was started, but in some respects 
even better, as the hrasses and bearings will then be worn smooth 
and bedded more evenly in unison with each other. All the 
attention the machine requires in working it is simply to keep the 
four bearings of its shafts well oiled, for there are no other rubbing 
surfaces whatever. As regards the repairs it will require they are 
limited to two, and these only necessary at wide intervals of time. 
The first of these is that of the brasses of the four bearings above 
spoken of; like all other brasses they will of course require adjust- 
ing and renewing occasionally. The other is the ee he the 
crucible steel beaters, which may be safely estimated to be good 
for some ten or twelve years at least, when they could be replaced 
at an engineer’s works in a week, 

Now it is a literal and absolute fact that there is nothing what- 
ever else about the machine at all liable to wear out, and nothing 
otherwise liable to get out of rfect working order. Carr's 
patent disintegrating flour mill is found capable of pulverising 
with ease 20 qr. of wheat per hour, and dispensing with twenty- 
five pairs of millstones. The percentage of flour obtained by it, as 
shown by a careful comparison of the totul products from it from 
the same wheat reduced by millstones, ae nearly the same; 
but the quality of flour from the new mill is greatly superior, it 
being shattered into afine granular state, not ‘*felled,” or ‘‘killed,” 
as bakers call it, or, in other words, not rendered densely close 
and impervious by too fine grinding under frictional pressure. 
The disintegrated flour absorbs more water, forms a raw paste of 
greater tenacity, and, when baked, a white, lighter, and much 
better keeping bread, with the sweet, nutty flavour of the wheat 
most agreeably preserved. : 

It is the only mill which has ever yet been invented that is not 
duplex, but single acting, in which disintegration is effected while 
the material is falling freely or being projected through the air 
unsupported, and in which no individual particle thereof, at the 
moment of disintegration, is ever simultaneously in contact with 
more than one portion of the mill, viz., the ticular beater 
striking, and so shattering it by percussion in mid-air, as a cricket 
ball is struck in mid-air by the bat, 

It is also the only mill the mode of action of which comprises 
a combination of the continuous power in the mill, everflowing to 
it from the prime mover, with projectile impetus in the material 
contributing to the attainment of the end in view. 

Yet widely different as these two uate are, they are yoked 





together in disintegrator, and for the first time work harmoni- 
ously, By this novel alliance the material itself, instead of being 


inertly impassive, asin all other mills, is made for the first time to 
play an active part in its own disintegration, and to virtually 
constitute for the time being a vital portion of the machine itself ; 
the projectile momentum, — and vis inertie of the former, 
comprising the sole abutment or fulcrum of the machine, whereby 
it is enabled to apply the power expended in driving it to the 

ractical purposes bal There is a perpetual succession of 
= unarrested blows eee, el oes with a 
rapidity against the flying material, which is hurled against them 
with projectile impetus from an o ite direction by centrifugal 
force, and as each individual struck may be regarded as 
representing a te and blow, in: t of the other 
particles so the total number of such blows amounts to 
many millions per minute. Thus the principles, mode of action, 
and system of tegrating matter in the Staaten, not only 
bear no resemblance whatever to those of the mills both of ancient 





* It will be observed that the three inner cages move in the same wey 
for the parnase of : . 
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Some of Messrs, John Fowler and Co.’s engines at the Wolver- 
hampton exhibition were provided with a new reversing gear of a 
remarkably simple description, of which, as applied to double- 
eylinder engines, we give some detailed drawings. 

Fig. 1 represents a part = of an ee placed in the ordinary 
manner on the top of a boiler; Fig. 2 is a cross section through 
the crank shaft ; Te. 3 a longitudinal section through the same, 
as also Fig. 4, which shows part of the reversing gear at right 
angles to the position fllustrated in Fig. 3. 

As will be seen, a single tumbler 6 and pair of eccentric straps a 
move, by means of a valve rod and eccentric rod, the valve A of 
the cylinderI. The tumbler, instead of being keyed to the crank 
shaft in the ordinary manner, is perforated by alarge —- 
through which passes a cast iron slanting cylindrical body, the re- 
versing cylinder ¢. This again is bored out to the diameter of the 
crank shaft, and, being movable in a longitudinal direction along 
the shaft, is held in its ar 5 wee by means of a ring d bolted to its 
side, a strap ¢, and a forked handle f. 

Now the reversing cylinder is split in two pieces, which are held 
together by two bolts s, leaving a space of about din. between the 
two halves parallel with the axis of the crank shaft. A keyr 
passes through this space and the middle of the crank shaft, its 
two ends being firmly held by the eccentric tumbler 6. This key, 
following the movement of the tumbler during the process of re- 
versing, slides readily through the hole in the crank shaft. Still it 
prevents the tumbler from sliding sideways, and gives to the whole 
system its turning motion when the crank t revolves, 

The eocentric rod of valve A is connected to the eccentric strap 
by a joint. A prolongation or short arm cast to the strap at right 
angles to the first eccentric rod acts on the rocking lever g, whose 
vertical arm works the valve B of the second cylinder. 


EYTH’S PATENT VALVE GEAR. 
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The outside surface of the reversing cylinder is turned on the 
lathe, m, n (Figs. 2 and 4), being the centre line of the block line, m 
and n being the two extreme positions of the centre of the forward 
= ——— be ogee mueetng two —— being a. 
e axis of the hole #hroug! e reversing cylinder correspon 
with the centre line of the crank shaft, By alk ing, therefore, the 
reversing cylinder along the crank shaft it moves the centre of the 
tumbler in a straight line from m to n (Fig. 2). Thus a constant 
lead of the valve is maintained, its movement, during reversing, 
being similar to that which takes place in case of the ordinary 
link motion. 

It is further evident that, thetwo cranks being at right angles, a 
point of the eccentric straps at bw angles to the point which 
works the valve of one cylinder will give a correct movement to 
the valve of the second cylinder. Thus, by a simple bell-crank as 
above described, the movement of the second valve is obtained. 

In principle it will be seen this valve gear is identical with the 
old arrangement known as Dodd’s wedge motion. The novelty 
consists in the substitution in a simple cylindrical body for the 
wedges and inclined planes, This simplifies the manufacture of 
the parts greatly, inasmuch as everything can be done on the lathe 
and boring i The 1 t of a bell-crank for the pur- 
pose described is, we believe, also new in connection with this 
class of valve motion. 

In comparison with the link motion the described arrangement 
offers the advantages of fewer parts, greater simplicity and cheap- 
ness, but especially a considerable reduction in the number of 
wearing parts and rocking centres, one eccentric and six rocking 
centres doing duty for four eccentric and fourteen wearing sur- 
faces in the ordinary link motion. 











and modern times, but this machine is distinguished by the total | diametrical antagonisms to all previous processes. In further ex- 
absence in it of everything appertaining to them {of a fundamental | planation of the result aimed at in the construction of this machine, 
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character; so much so indeed, that when we attempt to compare | it may be necessary to describe the structure of the berry of the 
it in those respects with other mills we discover nothing but | wheat on which it is to act. 





It is composed of an outer covering called bran, and an inner 
kernel which yields flour, but when these are subjected to the 
the microscope this outer skin or is found 


f 
to be com: of a different envelo h with a 
pit ete oy 


mb struc- 
a regular order wi' the outer coatings as 

it is possible for even nature to place them. 
a Se ae a packing of 
called cerealine. The great object aimed at 
tegrate the wheat pickle in such a 
manner as to reduce it to fine flour without destroying its granular 
_——— to the degree in which this is accom- 

ve are retained or diminished. 
Now it will be admitted by all that wheat cannot be ground in 
one operation into fine flour by millstones without destroying a 
considerable portion of its granular structure. The knowledge of 
this has created the Austrian and Hungarian method already 
described ; though successful in the production of a fine quality of 
flour, it is expensive and tediour. 





By the machine under review, however, the desired result is 
most effectually and economically obtained. Two of these 
machines are now, and have been for many months, in successful 
daily operation at Messrs. Gibson and Walker’s flour mills at Bon- 
nington, adjoining this city, where, by the kind courtesy of that 
firm, they may be inspected in operation by any of the members or 





associates, and I am confident will amply repay those who may 
feel an interest in the subject for the time they spend in its 
i tion. 


per sack more, but a given quantity of wheat did not give quite 
so much flour. ’ 
Mr. Bramwell had investigated the work of the machitié 
thoroughly. From his iments he found that when grinding 
20 qr. per hour the m consumed 145-horse power. When 
grinding 15 qr. it consumed 123-horse power ; and when running 
empty, 63-horse power. discs were then lashed together so 
that they should run in the same direction, they then required 
19-horse power. He believed the — was quite new. He 
did not think there would be much wear, and if there were it 
would not matter, for so long as the beaters can strike a blow they 


act perfectly. 

Mr. Siemens th ¢ it advisable to have some data concerning 
the relative expenditure of power in the two systems. He also 
ee ek aaeea Be 

in i as by the grin . He 
thought there would not be. From his e: with zinc ore 
in this machine there was less dust. He also testified to the little 
wear of the machine, and to the rapidity of its action. 

Mr. Watson said there was much less dust created. 

Mr. King said there was 12°4 cent. of gluten in the new flour, 
and but 10°6 in the flour seat he the coinay wale. he starch 
in the flour by the former machine was 72 per cent, ; in that pro- 
duced by the old machine there was 74 per cent, 

Mr. 2 confirmed Mr. a 's 


range of the working discs or cages as many times as was actually 
done on the machine, the power required would be 62-horse power. 
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36. Whatare the most im t characteristics of best 
Yorkshire iron, and for what purpose is it chiefly used? Name 
some of the principal firms making it. Add anything you know 
as to the prices of different kinds of wrought iron cmeelie. 


37. What is the weight of a cubic foot of cast iron? Give 
a rules for calculating the weights of wrought iron plate and 


ar. 

38. What is welding? What kind of iron is it applicable to, 
how is it performed, and what conditions are requisite for its per- 
feot success ? 

39. Give sketches,-to a tolerably large size, of some simple 
modes of uniting plates, le, and T iron, by riveting ; add di- 
mensions. Describe any kind of riveting machine you are ac- 
quainted with. 

40. Name and describe the process a which the riveted joints 
of an iron boat or tank are made water-tight. 

41. What is the best and what is the cheapest mode of forming 
the holes for riveting? Which would be most appropriate for 
forming a hole jin. diameter in a plate lin. thick, and why? 

42. Name any peculiar advantages and disadvantages respec- 
tively possessed by the cast iron arch bridge, the wrought iron 
arch bridge, the suspension bridge, and the iron girder bridge. 

43. Sketch the form of section which — has shown to 
be the best for a cast iron beam, and state why. 

44. What are the peculiar merits of wire as a material for sus- 
pension chains? Mention any bridges constructed with it. 

45. Describe the principal features of any mode you are ac- 
quainted with of constructing the superstructure of a suspension 
bridge fit for railway traffic. Explain what you conceive to be 
its advantages or defects, 

46. Sketch and figure the proportionate dimensions of the 
end of a link suitable for the main chains of a suspension bridge. 
For what other purposes would you consider such relative propor- 
tions suitable ? 

47. What is the heaviest kind of load that can ordinarily come 
on a public road bridge, and about what does it amount to per 
square foot of surface ? 


Construction in Tron, 


48, Assuming that the best construction for a wrought iron girder 
is that in which the metal is chiefly collected in the top and 
bottom rhembers, what longitudinal stress per square inch of section 
is usually considered the maximum to which the metal in each 
should be exposed ? 

49, In what respects do the top and bottom members of such a 
girder require different practical treatment ? 

50. Sketch the practical construction of such a girder on all or 
any of the following plans :—A simple plate girder, a box or tubular 
girder, a triangular framed or Warren girder, a lattice girder, a 
bow-and-string girder, or any other form you are practically ac- 
quainted with. Show also how girders of any of the above forms 
are applied to form a bridge for carrying a railway over a stream. 
[N.B. Dimensions may be given, and the degree of completeness 
and perfection of the sketches will have weight in the marks 
awarded. ] 

51. Mention any well-known examples of bridges on any of the 
above plans. : 

52. What precautions, besides mere strength, are necessary in 
the construction of wrought iron bridges, to aid in insuring their 
durability ? 

53, Give any information you possess as to the cost of iron bridges. 

54. Sketch some ordinary forms of iron roofs, with their cover- 
ing complete ; add dimensions and details of the chief parts, indi- 
cate the nature of the various stresses, and the reasons for the 
dimensions given. 

55. Explain all or any of the following terms having reference to 
construction in iron :—Cupola, moulding box, core, cold shut, dry 
sand and loam castings, malleable cast iron, case hardening, bar 
iron, plate iron, sheet iron, rod iron, channel iron, merchant bar, 
best iron, best best iron, cold shortness, red shortness, galvanised 
iron, lap joint, butt joint, single, double, and chain riveting, iron 
cement, 

Railway. 

56. Name any remarkable railway inclines in existence, and 
add any particulars as to their peculiarities, and the modes of 
working them. 

57. State the evils of sharp curves, and describe any palliative 
expedients applied. What is the minimum radius generally 
adopted on the older main lines, and what on more modern and 
less important lines? 

58. What are the gauges useil in England, Ireland, France, 
Russia, Prussia, Spain, the United States, Canada, and India? 

59, What are the scales required by the Standing Orders of 
Parliament for deposited plans and sections? 

60. In railway bridges over roads, what height and width are 
usually allowed for a turnpike road, an ordinary carriage road. 
and a private occupation road respectively? In road bridges over 
a railway, what gradients should be given to the approaches when 

‘the roads are raised ? 

61. It is required to raise and carry a turnpike road overa 
fdouble line railway cutting 10ft. deep to rail level ; slopes of cut- 
-ting 14 to 1; the road crosses the raifway on the square. Sketch 

to scale, as well as you can, the following views of a segmental- 
«arched bridge in brickwork, suited to these circumstances :—Half 
‘section through arch and abutment ; half section through crown 
of arch and parapet ; half elevation of face of bridge, and } plan 
showing one wingwall; section of wingwall. Figure the principal 
dimensions. 

62. Sketch as well as you can to scale all the necessary views 
and proportions of a 6ft. culvert under a single line railway em- 
bankment 20ft. high to formation level, figuring the dimensions. 

63. Give asketch showing how sidings are connected to each 
road of a double main line, Add some details of the switches and 
crossings. 

64, Describe generally the arrang ¢ now p at impor- 
tant junctions in regard to the signals and points, to prevent colli- 
sions of trains passing in different directions. 

65, What are the usual slopes of cuttings and embankments in 
different materials? What isa “tip?” Describe the usual opera- 
tions in forming a railway embankment. What are the best 
materials for such an embankment, and what are the worst? 
What are the best precautions against slips? What peculiar 
precautions are necessary in embanking on sidelong ground? And 
what in embanking over or near masonry? 

66. Sketch a section of a railway cutting, double line, 30ft. 
deep, slopes 14 to 1 in its finished state, including permanent 
pe fencing, drainage provisions, &c. The same for an embank- 
ment, 

67. Describe and sketch, with dimensions, the usual arrange- 
ments of permanent way with double-headed rails, bridge rails 
and longitudinal sleepers, Vignoles’ rails and transverse sleepers. 
State names of well-known lines on which the various plans are 
used, and add, if you can, the weight of the rails. Give an 
estimate for the permanent way of a mile of double line on any of 
the systems, 

68. Describe how an ordinary iron rail is made, and state what 
are the most important points to insist on in a specification for 
good rails. State anything you know of process of manufac- 
ture of steel rails; name some of the principal firms at present 
supplying them. 

69, What is the object of ballast, and what properties should 
it have? What materials are generally used, and what is the 
usual thickness laid on? 

Railways. 


70. What was the name of the locomotive that won the prize at 
the competition on the Liverpool and Manchester Railway in 1829? 
State and explain the two novel features in this engine which 
sg been so mainly instrumental in the suceess of the locomo« 

ive. 


a oe 








71, What is about the weight of locomotives in present use on 
important lines? What their ordinary value? what the pressure 
of steam? what the diameter and stroke of the cylinders? what 
the diameter of the wheels in different..classes? Name the chief 
locomotive manufacturing firms in Great Britain. 

72. What kind of materials are generally used in the best loco- 
motives for the boiler shell, the fire-box, the tubes, the wheel 
tires, and the axles? (In the case of iron, state the particular 
kind and — 

73. What is the usual diameter of the tubes, and how are they 
made tight into the plates at each end? 

74. Describe a bogie and its objects. 

75. State any relations you know between the dimensions of a 
locomotive and its power. 

76. Why do the driving-wheels of a locomotive slip more at 
starting up hill than on a level? 

77. Show by a sketch how the internal fire-box is stayed to the 
e she. 
78. Describe as briefly as you can the link-motion and its uses. 
79. What are the chief elements of the resistance to trains in 
motion? State anything you know of their values, and how they 
vary under varying conditions. 

80. On about what gradient will an ordinary train just begin to 
run down by its own gravity? 

81. Sketch the most usual arrangements of the bearing, buffing 
and draw springs, and the coupling apparatus, for railway car- 
—— and wagons. Give the general scantlings of timber in the 
under-frames. 

82. What is about the cost of a first, a second, and a third-class 
carriage, and an open goods truck of an ordinary kind? 

83. Explain all or any of the following railway terms : forma- 
tion level, spoil bank, side cutting, 6ft. space, 4ft. space, cess, 
limit of deviation, book of reference, travaux dart, conirepente, 
to liad lead, facing points, turntable, traverser, three-throw 
switch. 


Steam Engine and Machinery. 


84. Describe briefly the part taken in the invention or improve- 
ment of the steam engine by the Marquis of Worcester, Papin, 
Savory, Newcomen, Smeaton, Watt, Hornblower, Woolf, and Tre- 
vithick respectively. 

85. Give sketches of Watt’s wagon boiler and the Cornish 
boiler, with the arrangements of flues, &c. State who introduced 
the latter, and what are its special advantages. Sketch also the 
kind of boiler mostly used at present on board steam vessels. 

86. State the proportions of heating surface and of surface of 
fire-grate to the power of the engine, or to the rate of evapora- 
tion, in any boilers you are acquainted with. 

87. Sketch an indicator diagram, explain the meaning of the 
different parts, and show how it is made use of in calculation. 

88. Sketch in detail any varieties you know of piston packing. 

89. State anything you know as to the modern adaptation to 
steam vessels of surface condensation and of superheated steam. 

90. Explain all or any of the terms : nominal, real, and indicated 
horse-power, priming, donkey, Kingston valves, injector, lead and 
lap, blowing through, cataract, cushion (of steam), foot valve, 
gland, gasket, pet cock, vacuum valve, throttle valve, trunk 
engine, uptake, weigh shaft. 


Steam Engine and Machinery. 

91. Describe briefly the different kinds of water-wheels ; state 
under what circumstances each is best applicable, and what is 
about their average efficiency. ; 

92. State anything you know about Armstrong’s hydraulic 
machinery, its construction and applications. : . 

93. Sketch a crane, of any form you know, and give general in- 
dications as to the nature and amount of the forces acting on the 
more important parts, their strength and construction, Give an 
enlarged sketch of the book. 

94, What are gun-metal and Babbit’s white metal? 
their most usual applications and uses in machinery. ; 

95. Sketch an ordinary stuffing-box, and also the one used ina 
hydraulic press. Sketch a plummer block with its appurtenances. 

96. Sketch a few teeth of a pair of spur-wheels required to work 
smoothly and without noise. 

97. Sketch a reversing motion for a rolling mill or other analo- 
gous case, 

98. Sketch a system of pulleys ; state the ratio between power 
and weight, and the tensions on the cord. 

99, Explain the object of the fusee of a watch. 

100. Also the nature and advantages of the slide rest. 

101. Describe any process you know for making bolts and nuts, 
or for forging other small articles, by machinery. 

102. Explain all or any of the terms: callipers, back-lash, gib 
and cotter, drift, drum, flange, fox-key, gudgeon, journal, spanner, 
taps and dies, washer, cam, template, jenny, jacquard, damsel, 
chuck, rose engine, rimer, mandrel. 

Waterworks. 

103. Give an idea of the average rainfall per annum in London, 
and in any other parts of the British islands. 

104. What proportion of the rainfall is generally considered 
available for impounding in reservoirs ? What are the sources of 
the loss, and how are they affected by local peculiarities ? 

105. What general characters may be expected to be possessed 
by waters derived from bare slate or granite rocks, from moor- 
lands, from chalk springs, from rivers passing through populous 
districts, from shallow wells in towns? 

106. What is meant by the hardness of water? What is it 
caused by? How estimated? What is its general amount in any 
water you can name? and by what modes and to what extent can 
it be reduced ? 

107. What is the process usually adopted in waterworks for 
purifying water which is turbid, but otherwise good in quality ? 
Illustrate by sketches of the apparatus used. 

108. What quantity of water per diem should suflice for the 
supply of a town of 50,000 inhabitants, supposing the distributory 
arrangements properly adapted to prevent waste? 

109. Give a sketch section of a reservoir dam. 

110. Sketch any good forms of pumps or pump valves you are 
acquainted with. 

111. Name any simple and effective contrivances for lifting large 
quantities of water to a small height. 

112. What sort of pipes are generally used for street water- 
mains? What are the usual lengths? Describe and sketch the 
mode of making the joints, and state the advan of this mode. 
Sketch the junction of a main with a larger one, from which it re- 
ceives its supply. 

113. What particular kind of draw-off tap is most applicable 
when the water is constantly laid on at high pressure, and why? 

114. What isa hydraulic ram, and to what circumstances is it 
applicable ? 


Explain 


Miscellaneous Questions. 

115. What are the English values of a metre, a kilometre, a 
millimetre, a gramme, a kilogramme, a litre, a cubic metre, and a 
hectare ? 

116,. What is the length of a sea knot? How many cubic inches 
are there in an imperial gallon? How many grains in a pound 
avoirdupois ? 

117. Explain the prineiple and use of the sliding rule. 

118. Describe a hydrometer and a hygrometer, 

119. Describe the process of making and purifying coal Aye 

120. In iron shipbuilding define clincher built, carvel-built, 
frame, beam, stern-post, keelson, stringer, bulkhead. Illustrate 
by sketches. 

121. What is the chemical composition of red iron rust, black- 
smiths’ scales, white lead, sal-ammoniac, muriatic acid, borax, 
Prussian blue, sugar, glass, Epsom salts, gypsum, quick-lime, 
slaked lime,Jmarble, oil of vitriol, iron pyrites, rock crystal, plum- 
bago, alum, diamond ? 





DRawina, 
Saturday morning (time 3 hours.) 

1, The distance from Hyde Park Corner to Cooper’s Hill is 
20 miles, and measures on a map 2°75in. Draw the scale of the 
map showing 40 miles on right of zero, and 10 miles (subdivided 
into miles) on left of it. 

2. For an are graduated to } deg. a vernier is required to read 
half minutes. Describe the method of constructing such a scale, 

3. The following bearings and distances were taken along the 
central line of a road survey :— 

AB bearing 15 deg., distance 1200ft. 

ae. a Se » 1LOOOft. 

CD, 310 
Connect A Band CD by an 8 
tions having equal radii. 

4, Copy the accompanying topographical drawing (a) with pen 
and ink (horizontal style), or (b) with brush. 

5. Copy on a scale of lin. to the foot the side elevation of the 
wrought iron crank shaft shown in the accompanying drawing, 
marked A, 

Give also, if you can, an end view of the same. 


DRAWING. 
Saturday afternoon (time, 4 hours). 


1. Two sides of a triangle are 2in. and 3in. long respectively, 
and = angle opposite the shorter side is 40 deg. Construct the 
e. 


” ue 1400ft. 
curve from B to C—the two por 


2. Divide a square of 3in. side into three equal areas, by lines 
drawn parallel to a diagonal. What is the perpendicular distance 
between these lines ? 

3. From a point A the angle between two points B and C was 
observed to be 40 deg., and between C and D 50deg. The dis- 
tances B C and C D were 1000ft. and 1200ft. respectively, and 
formed at C on the side nearest to A an angle of 150 deg. Find 
the point A. Scale, 500ft. to an inch. 

4, Draw the shape of the piece of metal to form a gas shade 

. Wide across the circular base, Gin. across the top, and 10in, 
perpendicular height. (Scale }.) 

5. Draw a 5-centred semi-elliptical arch, rise 15ft., span 60ft. 
Scale 10ft. to an inch. 

6. A solid cross is formed by a central cube of lin. side, on each 
face of which another similar cube is fixed. Draw the plan and 
elevation when of the two adjacent vertical sides of the original 
cube one is inclined at 60 deg. and the other at 30 deg. to the 
vertical plane. 

7. Copy (on same scale as the drawing) the accompanying queen 
post truss bridge, and colour it in accordance with the following 
instructions :—Wpodwork: Burnt sienna, the sides of timbers 
with a light tint, the ends with a darker tint. All woodwork to 
be grained with a very fine pen and light Indian ink, the sides of 
timbers as‘on right hand side of tie beam in the drawing, the ends 
in rings and radial cracks, and the ends of planks in diagonal 
straight lines. Stonework: Prussian blue, mixed with a little 
carmine and Indian ink, in a very light tint. The left-hand abut- 
ment and tow-path to be grained, {to imitate boulder rubble. 
Ironwork: Prussian blue. Earthwork: Above the water, any 
dingy mixture in which burnt sienna prevails. Below the water, 
mix ink with the above to make a darker tint, and shade with pen 
to indicate gravel, sand, &c. Water: Blue lines, distributed as in 
drawing. 

We give on page 107 reduced copies of the drawings set with 
the examination papers. Fig. 1is the bridge for which an esti- 
mate was required, as onda at page 76; Fig. 2 explains 
itself; Fig. 3 is a contour plan; Fig. 4 is the queen post bridge 
spoken of above, 





REPORT OF THE RAINFALL COMMITTEE FOR 
THE YEAR 1870-71.* 
Read by Mr. G. J. Symons, Secretary. 


Your Committee have much pleasure in reporting that the organi- 
sation under their supervision is believed to be in a generally 
efficient state, with a staff of observers numbering nearly two 
thousand. In a paper read before the Society of Arts in 
1858, Mr. Bailey Denton appears to have considered that there 
should be one inspector to about each 200 stations. At that rate 
we ought to have ten. On the most moderate computation it is 
indisputable that at least one inspector of stations is required, the 
whole of whose time should be devoted to travelling. 

Ever since their appointment your Committee have felt and acted 
upon this conviction, but want of funds has prevented them from 
employing a regular inspector, and obliged them to rely solely upon 
the unpaid services of their secretary. Even under these adverse 
conditions considerable progress has been made with the work, and 
upwards of 400 gauges had been visited and examined previous to 
the Liverpool'meeting. At that meeting, however, the Association 
only granted half the sum for which we asked, and we have con- 
sequently (most reluctantly) been obliged to stop this important 
and useful work. 

As an interim measure, and with a view to ascertaining in what 
districts inspection is most requisite, it has been suggested that a 
schedule of questions as to the position of their rain gauges should 
be sent to every observer. The Committee unanimously approved 
of the suggestion, and annex copy of the circular and schedule 
they are about to issue. ° 

Another branch of investigation which has been arrested by the 
same cause is the relative amount of rain falling in different 
months, or, as we usually have termed it, the “‘ monthly percentage 
of mean annual rainfall.” Several articles upon the subject have 
appeared in our previous reports, and last year we pointed out 
that the observations for the decade 1860-69 offered data of com- 
pleteness unparalleled either in this or any other country, the 
result of which we had hoped to submit to the present meeting. 
Excepting in our own reports, we are not aware that the seasonal 
distribution of rain in this count received any attention, 
while on the Continent it has at times been looked upon as 
almost equally important with the gross amount. 

Although several short and interrupted sets of observations 
have been made in northern Derbyshire, the rainfall of that hilly 
district has not hitherto been examined with the thoroughness 
which its importance deserves. We have in previous reports 
urged the desirability of several additional stations being esta- 
blished, and, as no one else undertook the work, our secretary did 
so, and by the assistance of the observer at Buxton, and Mr. 
Hazlewood, of Castleton, was enabled to commence several sets of 
rain gauge observations in the district. Some others are still 
required, which, if our funds permit, we intend to add. 

Pit Gauges.—In our last report we drew attention to the fact 
that a gauge of which the orifice was horizontal, level with the ground, 
but in a small pit or excavation, had at Calne collected about 
5 per cent. more than one of which the receiving surface was 
1ft. above the ground. Whence it followed that as a great many 
rain gauges, the majority in fact, are placed with their apertures 
a foot above the surface, the records of all these gauges were 
below what they would have been if placed in a pit as just de- 
scribed. We gave some reasons which'sppeared to us to prevent 
the general use of pit gauges, and added the following concluding 
remark :—‘‘ This t appears so 8 that further experi- 
ments will be conducted on the subject.” The fands at our dis- 

have not allowed us to do so, but fortunately the Rev. F. 

. Stow, M.A., has tried one pair of mounted in this 
manner at Hawsker, on the Yorkshire coast, a few miles south of 
itby, The table in next column shows the results during 1870. 

Of course it was not to be ex that the ts of asing'c 
— should agree exactly with the mean of two other years, still 

when the size of gauge used was different, and the locality so 
opposite as the inland district of Calne, and the rock-bound York- 
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shire coast. We therefore look upon it as satisfactory that in 

ae four months out of eleven do the ratios of Calne and Hawsker 
iffer more than three per cent. In April, June, and November 

they are identical. The Calne results are thus strongly co 

and it may be considered as certain that pit gauges always ex 

those at one foot, although the precise amount of excess 

to be determined, 
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Hawsker, 1870, |Brit. Asso. Report, 1869-70. 
Sin. gauge | Sin. gauge Calne, 1866-7. 

Mouths. | “at ift. in pit. | tio.) “yean ratio, Difference 
January .. 1°610 1770 110 113 | — 8 
February .. 1°995 2°300 115 109 | 6 
March.. ..| 1°052 1-293 128 107 16 
April .. .. 370 “390 105 105 0 

a 7. 8 ad ~ _ _ - 
June... ..| 2650 2°705 102 102 0 
Re 920 ‘977 106 103 |} + 8 
August ..| 1/887 1/908 101 103 — 8 
September "845 934 110 103 + 7 
October ..| 5°000 5053 101 102 — 1 
November. . 8-043 $234 106 106 | 0 
December..| — 5°230 6°420 123 108 | $15 

Totals ..| 24-602 26-984 ~ ~< = 

Means .. ~ _ 109°3 105°5 +38 

















In our last report we expressed the hope that we should this 
year be able to state the result of the discussion of all the rainfall 
registers which were absolutely continuous from J: anuary Ist, 
1860, to December 81st, 1869. We have the pleasure of doing so 
in two ne my viz., (1) with reference to their bearing on the 

uestion of the or otherwise of secular variation of rain- 
fall in the British Isles, and (2) data indicative of the distribution 
of rain over the country. 

The secular variation‘of rainfall, or the relative dryness and wet- 
ness of different years, and groups of years, is one of the mostim- 
portant and difficult branches of rainfall work. It has been treated 
in our reportsfor 1865,!and very fullyin thatfor1866. :In thelatter 
we give the calculations in detail from which the values from 1726 
to 1865 were obtained. Referring to that report for full explana- 
tion, we have only now to mention that the subsequent years, 
1866 to 1869, have been computed in the same manner. We may 
also remark that various observations collected since its publica- 
tion have confirmed the general accuracy of the curve quite as 
much as could have been anticipated. On the present occasion 
we do not intend to discuss the relative rainfall of different years, 
but the relation of the fall during the ten years, 1860-69, to pre- 
vious decades. For this purpose we have grouped the ly values 
in decennial periods similar to those adopted in our report. 

Having previously pointed out the peculiarities of the earlier 
portion of the curve, it is only necessary on the present oocasion 
to call attention to the last forty whence it will be seen 
that, according to this mode of in which is principally 
based on English returns), three out of the four decades had a 
rainfall | identical, and the other (1850-59) considerably 
below them, the deficiency being nearly 7 per cent. 

This result is based on a combination of records, as fully 
explained in our 1866 report. We proceed to examine how far it 
is corroborated by individual stations, but are at once confronted 
by the paucity of stations of which perfectly continuous records 
for even half a century exist. Wotherefore confine ourselves to 
the forty years from 1830 to 1869, for which period we have 





twelve ect records at widely separated stations. The mean 
fall in each decade and in the whole period, and the ratio of each | 
decade to the whole period at each station, are given in tables, and 

laid down on maps, | 

From careful examination of these tables it appears that the | 
amount of rain which fell in the ten years 1830-39 was very | 
similar to that which fell in the ten following years, the difference 
being a decrease, but scarcely 1 per cent. The investigation in 
our 1866 report shows an increase of 1°2 per cent., and examina- | 
tion of returns ceasing in 1850, and therefore not quoted in either 
"a show several cases of absolute identity. 

Vith one investigation leading to a decrease of 1 per cent., 
another to an increase of the same amount, and a third to identity, 
we are ied to the conclusion that the two decades may be considered 
to show similar results, This is a much more important fact than 
it at first appears, and for this reason ; While there are only about 
a dozen registers —— for the four decades, there are thirty- 
eight which are complete for the last three decades, Now that we 
have found the relation between the first two decades, the returns 
for the thirty years are rendered almost as instructive as those for 
forty years. 

We have therefore compiled another table which differs from 
the former only in its being for thirty years instead of forty, and 
in giving observations from thirty-eight stations instead of twelve, 
The relative rainfall of the three decennial periods therein given, 
viz., 1840-49, 1850-59, and 1860-69, is shown on the accompanying 
map by the generally somewhat V-shaped curves. We say gene- 
rally, because at twenty-six stations out of thirty-eight (two out 
of three) that is more or less acutely the form taken by the curve. 
Whence of course it will be seen at once that the rainfall of the 
second decade (1850-59) was less than either that which ed 
or followed it. Now, if we refer to the curve given e calcu- 
lations made in 1865, we shall find an almost iden depression, 
which strikingly proves the trustworthiness of the m then 


opted. 

From the table and diagram the remarkable similarity of the 
results obtained by the two dissimilar modes of investigation is 
rendered obvious, and it is unnecessary to dwell further upon it. 
We, therefore, proceed to the second part of our inv tion, 
namely, to conser the distribution of the rainfall of the last de- 
cade, during which we have nearly four hundred perfect sets of 
observations, As each set of observations comprises more than a 
thousand en and the following table contains the result of 
nearly half a million observations, it is probable that it contains 
some slight percentage of errors, but we have no suspicion of the 
existence of any which appreciably affect the results. 

Before accepting the decennial averages, 1860-69, as data indica- 
tive of the distribution of rain over the country, we wish to offer 
a few prefatory remarks, The difference between the amount 
collected by any two rain gauges depends on at least four separate 
and distinct conditions, three of which must be ascertained and 
corrected before the fourth can be accurately determined. 

The conditions are :—(1) Length of series of observations; (2) 
correction for secular ge; height of gauges above ground, 

1) Even if there were no other evidence in existence than the 

i of the fluctuation of rainfall already referred to, 
we feel that it would sufficiently prove the impossibility of deter- 
mining accurately the rainfall at any place except by observations 
continued over a long series of years at that place, or by differen- 
tiation from some proximate long and continued series. (2) It 
does not follow that simultaneous observations even for ten years, 


+o 43 








giving, for example, a mean difference bet two of 5in., 
rove that the rainfall at the one station is greater than the other 
by that amount, although, if they are not very distant the one 
from the other, it would probably be a safe assumption. Proof, 
however, of the existence of risk in the matter is afforded by the 
fact that although there is great general similarity in the V-shaped 
curves on the map, there are hardly two which are strictly 
identical, (3) Before mean results can be given with any preten- 
sions to accuracy and finality, they must be corrected for the 
elevation of the rain gauge above the ground. 
The above remarks sufficiently show that the mere average of the 





fall of rain measured during ten or more years di ot necessaril; 
give the true mean rainfall at that place. one . 


Let us take as an example the amount recorded in the 
table and on the map—Seathwaite—w had during the ten years, 
1860-69, an average of 154in, Many persons would say at once that 
that was therefore the mean rainfall at that station. It is, however, 
nothing like #. The rainfall over England generally during those 
ten years was 1°5 per cent. above the average; upon which evidence 
we are bound to reduce the observed mean in that proportion, and 
then the im becomes 152in. Even this, however, is not correct, 
for we pointed out in condition (2) that the same years or groups 
of years are not similarly wet in all parts of thecountry. We find 
that at the nearest station to Seathwaite, Kendal, the decade in 
—- was 7 per cent. above the thirty year mean; hence, on 

supposition that the Kendal values are applicable to this station, 
we have to reduce 154in. by 7 per cent. instead of 1°5 per cent., 
and hence the probable mean comes out 141°8in. 

Now most fortunately we can test the of this calcula- 
tion in three ways :—(1) The mean fall at Seathwaite in the 
vious decade, 1850-9, was 126°98; from the Kendal observations 
the fall in that decade was 10 per cent. less than the mean, 


therefore (ae = 141°09) we find the probable mean comes 


out 141‘ from this decade, and 141°8 from that of 1860-69, 
They thus agree within less than an inch, or one- per cent. 
(2) The fall at Seathwaite has now been continuously observed for 
twenty-six years, viz., from 1845 to 1870 inclusive; the mean of 
the whole twenty-six years’ observations is 140°03. (3) This value, 
corrected to the table in our 1866 ~~ es 141°44, 
agreeing exactly with that indicated by the decades 1 , and 

This example three points :—(1) The great degree of accu- 

which is by proper methods ; (2) the care requisite 
to secure it ; (3) the serious errors inseparable from the use of mere 
arithmetical averages without reference to secular changes. These 
observation, however, must, of course, be taken as general results, 
and not be construed as having any bearing on the relative rainfall 
even of proximate stations, the amount of which will vary con - 
siderably according to local ces. 

Hence it will be seen that the probable average at Seath- 
waite is 14lin. instead of 154, or 7 per cent. less. similar 
but generally less correction may be required for other sta- 
tions. The | Bono must not, therefore, be considered as 
the true mean fall at the several stations, but only as approxi- 
mations generally pretty close. The data in our possession, if 
corrected in accordance with the method explained, would afford 
more accurate results, but the investigation is altogether beyond 
our present resources. 

Large tracts of Ireland and even of Scotland are left blank in 
the present map for want of observers. Much has recently been 
done to remedy these deficie ncies, but there are still many localities 
where observations are de ficient ; we shall gladly receive any offers 
of assistance from those who have residences or property in those 
parts, and our secretary will readily advise them as to instruments, 


[Schedule.] 
[To be filled and returned to Mr. G. J. Symons, 62, Camden- 
square, London, N.W.) 


POSITION AND PARTICULARS OF THE Rain GAUGE. 
ne a a ee 





In the county of cvssdecceenoccsccescooee pevecnesponsonecee cosenessscooosoeoooee 
Year in which observations were first made .........s00...s0+...000e0+ 
Hour of observation .....+..+++ If entered against the day of 

observation, or the preceding ON@...........0..seeseesesssseseees peceneoecee 
Position 





Surrounding objects, their distances and heights— 





Inclination of ground .....+....c.ssseesssesseseses 
Height of ground above sea level 





Oy s -xisesorinnnondineepsnsneneseeneqes: ennenepbetnntaneeceseseiieiebunveeneveneeesonte ° 
Height of top of gauge above ground .......ft. sees in. 
Pattern of gauge. (If similar to any on plate quote the 

number; if not give sketch), ......cc-cseersseeerseeeee pevccovesesssooossocons 


Have the same gauge and measuring glass been used through- 
OUE? ...c0rccreee eovevese : 
Has the gauge always been in the same position ?........... 










The previous position .....+..+..+000+ 
If not, state brie The reason for the alteration..... sae 
The supposed effect .........cccrceresesereescores 
REMARKS. 
BAGROE oh ces cccceseces1.ccccvecccncnccececee ecuveoveeses cotnes 


[ZUustration of mode of filling up return.] 
POSITION AND PARTICULARS OF THE RAIN GAUGE. 
At [Camden-square, London. 
In the county of [Middlesex. 
Year in which observations were first made [1858.] 
Hour of observation [9 a.m.] If entered against the day of 
observation, or the ing one [Preceding.] 
Position [In garden, 120ft. by 24ft.] 


Surrounding objects, their distances and heights— 


Distance. Height 
all .. ee 17ft. 5ft.] 
N.E. [House.. ° 92ft. 40ft.j 


8. EWall .. co o8 és of co co co l6ft, oe ft] 
S.W. [Summer Howse .. «6 «2 of «- 24ft. ee 7ft.] 

a bushes .. oo ee ee 3ft.] 
TW: (Wal ce cc ce cc 06 ce ce co 19%. op Sb) 
Inclination of ground [Quite — rises 30ft. in } mile to N.E.] 
— of ground above sea level [111]ft., as determined by 

[Levelling from Ordnance Bench mark. ] 
Height of top of gauge above ground [0]ft. [6]in. 





Pattern of gauge. (If similar to any on plate quote the 
number; if not give sketch. [Similar to No, X, but the bent tube : 
is made straight, and a jar inserted for the purpose of insuring | 
more accurate measurement. ] 

Have the same gauge and measuring glass been used through- | 
out? [No.] 

Has the gauge always been in the same position? [No.] | 

The previous position [300 yards further 


west] 
If not, state briefly ¢ The ~ a for the alteration [growth of 
trees 
{ The supposed effect [none perceptible. ] 
REMARKS, 

[Measuring glass broken in 1861, and a new tested one obtained. 
The rainfall of each day until its arrival being bottled separately, 
and measured by the new glass. } | 

(Signed) G. J. Symons. | 

wt Soe peed Ge peste ee etent was in 

225in. est was apparently in 
Bedfordshire, sstethe a d 


Mr. Stevenson suggested that observers should also direct their | 
attention to observations of the temperature of rain as well as its | 


— | 
Mr. Symons had thought of this. He pointed out that the 


material of which the funnel was com must be non-conduct- 
ing, because the rain often fell when the sun was shining, and the 
warming of the gauge would affect the results, He tried linen, 
but it failed. He then suggested ebonite, but he could not say 
definitely how it answered. 

Mr. Stevenson to make the funnel very thin, and to 
surround it with non-conducting material. The differential ther- 
mometer might be used. 





THE NARROW GAUGE. 


Tue following is a letter signed “S.,” dated at Phila 
delphia, and addressed to Samuel Wilkinson, secretary of 
the Northern Pacific Railroad Company, which we find in 
the New York Tribune :— 


The subject of railways with gauges narrower than the present 
standard has already, in this country, become of very great im- 
and many professional and ama engineers have 

rushed into print with statistics to show the immense superiority 
of such in economy of construction and actual carrying 
capacity. Ithas been reserved for the Denver and Rig Grande 
Railway to demonstrate, practically, how much omy is 
effected, and in what manner it is proposed, and to make their 
road, constructed on the 3ft. gauge, as efficient, in point of car- 
capacity, as roads of standard gauges as at present con- 


While the discussion has proceeded in pepers, magazines, and 
phlets, the builders of the Denver and Rio Grande line have 
Cen steadily at work, until now the first eighty miles of the line 
is graded, bridged, and tied; rolling stock completed, and nothing 
but the perverse delays in the arrival of the iron hinders the com- 
pletion of the road and its opening for traffic. 

The corstruction and capacity of this rolling stock alone furnish 
the solution of these two questions of economy and capacity, and 
the statistics below given will prove of very great interest to 
every one who knows what a railway is. 

The engines adopted for this gauge are of the same mow ge as 
the standard engines in use on the Pennsylvania Railroad, with 
but slight modifications, and were adopted after a careful com- 
parison of those in use on both foreign and home roads, 

The passenger engines have four driving wheels of 36in. diameter, 
and one pair leading wheels ; cylinders, 9in. oy l6in. ; weight on 
drivers, with water in the boilers, 20,000 lb.; total weight, 
25,000 Ib. A four-wheeled tender accompanies it, weighing 
15,000 lb. empty. 

Freight engines have six driving wheels, 36in. diameter, with one 

air of le wheels; cylinders, 10in. by l6in.; weight on 
ivers, 25,000 lb., and a total weight of 30,0001b. Tender weighs 
15,000 lb. empty. 

In the construction of passengers cars there has been, perhaps, 
too much deference paid to prejudices in favour of existing patterns 
to obtain the full benefit of the narrow gauge system. These cars 
have the following dimensions :—Length, 35ft.; length, including 

latforms, 40ft.; height inside to centre of dome, 7ft. 9in. ; 
Sena of wheel, 24in.; height of floor-beams above rail, 27in. ; 
capacity, 35 passengers. These cars are handsomely finished in the 
style of the Pullman car, and give the same seating room as the 
cars of the Pennsylvania road. They are thoroughly ventilated 
and comfortable, and are eight-wheeled, with an arrangement of 
springs which makes them — easy on track. Their weight is 
16,000 Ib. Freight cars are eof present patterns, but are four- 
bp They weigh but 4000 lb., while having a capacity of 
10,000 Ib. 

This is but a short and imperfect description of this rolling 
stock, but is necessary to a y comprehension of results given 
below—results based on actual comparison of actual power of 
engines, and actual weights of rolling stock on the 3ft. and 
4ft. 84in. gauges respectively. 

We have taken the Pennsylvania Railroad for purposes of this 
illustration, because it is ably managed and nearat hand. The 
standard passenger engine in use on that road has a weight on 
drivers of 40,000 1b., or just double the capacity of the engine on 
the Denver and Rio Grande, but hasa total weight, including 
tender, of 105,000 1b., or 524 tons. 

Their usual local passenger train consists of :—~ 


T 
4 passenger cars, seating 53 passengers each, and weighing 


each 40,000 Ib., or 20toms.. .. ee 00 oe or 
Lbaggagecar .. «s cc ce oc se ~w co of of « M6 
lengine and tender.. .. «+ «+ «8 of ef «os oe of S25 


Total .c co cc ce «2 cf cc cf cf 8 cf co 36h 

This train will accommodate 212 passengers, if full. 
To carry the same number of passengers on the 3ft, gauge we 
require :— 

6 passenger cars, seating each 85 passengers, each 

weighing 8toms .. .. «« 

lL baggage Car .e «se ce 06 68 cf «8 c8 cf 08 of 4 

lengine and tender.. .. «+ «6 «se os oc of ve se 20 


Tetel weight cc co co 60 00 08 08 0c 00 72 
or less than one-half the total weight of the train on the standard 
gauge. Then, since the sm engine has one-half the power of 
the larger, it follows that it can readily take its load wherever 
the larger engine can go; and, on the authority of M. Baird and 
Co., who, from their long experience may certainly be considered 
trustworthy in such matters, can take it at a speed of thirty-six 
miles per hour as readily as the other can run forty miles per 
hour. 

But follow this out in freight traffic, which is the paying traffic 
of any road, and see the result. 

The capacity of the freight engine on 


“ Lad ad * * e * 4s 





Tons. 

Sft. gauge is, on average low grades... .. «+ 02 of o 405 

Deduct cost of engine and tender .. +. os «+ oe oe 225 

Leaving forlond  .. .. 2 co of co ce co co ce SOS 
Cars weigh 2 tons to carry 5 tons of this load, then 2‘7 would 

be cars, or say eo 00 oe ce ee es cf co cf «oe 108 

Leaving for paying freights .. ee 270 


On standard gauges freight engines having double the weight 
- G 


on drivers will haye double the capacity, or .. «. 10 
Deduct engine and tender .. .. .. «+ «+ of «+ os 60 
Kenving for tead cc _ ce cc co 00 0c 00 08 00 os "750 
Cars weigh 10 tons and carry 10 tons, then of load one-half 

will be weight of cars... .. .. se se oe of of eo 895 
Leaving for paying freight .. .. .. 875 


This shows an actual ey for the narrow gauge freig 
engines of nearly three-fourths that of an engine of more than tw 


| and a-half times its weight. 


But we have supposed, in this case, that cars on both gauges a 
always filled, which, unfortunately, is far from being the cas 
Statistics show that on the standard gauges more than four ton 
of dead or non-paying weight are annually carried over these road 
to each ton of paying freight. In other words, the average amoun 
of freight carried in each car is but one-fourth of its capacity. 
Allowing that this discrepancy may extend to the 3ft. gauge also 
which, from the smaller size of cars, can scarcely be expected, an 
this is the result :-— 


8-rect GAUGE. 
Tons. 
Cars weigh 2 tons, and have acapacity of.. .. «2 «. «» 5 
Then in load as above of .. .. os os «os os 8 of ++ S82 
There will be weight of cars .. eo ce cc co Oe 


Leaving weight of paying freight... .. .. «+ «+ «2 « M 
4-rEET 8}-1ncH Gavor. 

In loads asaboveof .. .. «2 oc oo «+ os «e oo oe 750 

Weight of cars .. . oo 60 60 6 600 

Weight of iD co 0d gp lem. ae om) 6 sede ob (ED 

or only 4 tons more than on the narrow gauge. 
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TURNER’S IMPROVEMENTS IN STEAM ENGINES. 
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In the accompanying engravings we illustrate certain improve- 
ments in steam engines recently patented by Messrs.JE. R. and F, 
Turner, St. Peter’s Ironworks, Ipswich. 
+. Fig. 1 isa cross section through the cylinder and valve chest; 
Fig. 2 isa longitudinal section through the valve; Fig. 3 is a 
sectional plan; Fig. 4 is an end view showing the valve packing 
ring; Fig. 5 shows the governor expansion gear; and Fig. 6 is an 
enlarged view of the same. The same letters are used to identify 
the ports throughout. B is the cylinder, D exhaust port, A) 
steam port, E safety valve, beneath which is the stop valve 
worked by tooth gear, 
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The slide valve consists of two pistons connected the one with 
the other by a trunk or hollow rod, they work ina cylindrical 
chamber, and steam is admitted tothe chamber between the 
pistons, The valve rod giving motion to the side valve is actuated 
by an eccentric, and it embraces a pin passing through the trunk 
or hollow rod of the valve. The valve pistons slide to and fro 


FIc.6 





over the steam ports, opening them alternately to the steam and 
to the exhaust. The exhaust pipe passes from one end of the 
valve chamber, and is in communication with the other end of the 
chamber by the trunk or hollow rod of the valve. The valve 
pistons have packing rings C, and to secure a clean cut off these 
rings are pd and flush with the body of the piston on the side 
next the steam ports, as in Fig. 4, so that the elasticity of the 
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piston, instead of being equal all 
ports. 

The governor, Fig. 5, by means of a bell-crank lever F gives 
motion to a sleeve C upon'the crank shaft, and a link H con- 
nects this sleeve to the centre connecting joint of two rule- 
jointed rods K, one of which at its end A!’ is jointed to 
the shaft and the other to the eccentric, which can slide 
transversely on the shaft but cannot turn or move longitudi- 


round, lis always towards the 
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nally upon it. The varying inclinations which the governor 
gives to the rule-jointed rods causes corresponding variations in 
the distance between the centre of the crank shaft and the eccen- 


tric, thus ing also the stroke of the valve, which, however, 
alwaysopens the steam ports at the same relative position of the 
crank, 


The arrangement, we may add, worked very well indeed on an 
engine exhibited at Wolverhampton. 








STEAM PLOUGHING WINDLASS. 


MESSRS. TUXFORD AND_SONS, ENGINEERS. 








WE illustrate above a windlass which was very much admired, 
and was used by Messrs. Amies and Barford in working their 
roundabout tackle at Wolverhampton. The winding drums re- 
volve upon an iron axle running in bearings attached to the 
brackets which carry the driving t, and are thrown in and out 
of gear by a small hand wheel giving motion to adjustable expand- 
ing friction couplings. The main shaft is bored out for a portion 
of its length, and fitted with two sliding collars actuated by cross 
cottara wo in a slot in the shaft. These cross cottars are 
worked by a running down the centre of the shaft, screwed at 
one end and fitted with a hand wheel. The sliding co carry 
knee joint rods, the outer ends of which force wooden friction 
blocks against the insides of the drums; as one is tightened up the 
other is slackened. The arrangement is very simple and me- 
chanical, a few turns uf the hand wheel only being required to 
wake the change. Should the implement in use come in contact 
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by friction, yield readily, and consequent breakage and any, 


to 
the rope is prevented. The paying-off rope is ted im- 
proved automatic friction brakes, very simple efficient con- 
trivances for keeping the slack rope at a sufficient and uniform 
tightness; when once adjusted they require no further attention, 
ag er Fe 
rev > e main portion of the weight a 
eel is placed in front or 


ipper and 
dered available. If required, both winding drums and coils of 
rope, with the main spur wheel and centre axle, can, in a very 
short time, be removed from the frame entire, without having to 
take the frame to pieces, or disconnect the driving shaft carriages. 
The windlass can either be driven bya belt or by a universal 











witL roots of trees or rock in the ground, the drums, being driven 


joint and coupling bar direct from the end of the fly-wheel shaft, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—MM. Xavier and Borveav, Rue de la Banque. 

BERLIN.—Messrs. A. Asuur and Co., 11, Untre den Linden. 

VIENNA.—Messrs, Grrotp and Co., Booksellers. 

LEIPSIC.—AuPuHons Diing, Bookseller. 

MADRID.—D. Josz Atcover, Bditor and Proprietor of the ‘‘ Gaceta 
Industrial,” i 49 y 51. 

NEW YORK.—Wi.imer and Rocers, 47, Nassau-street. 


TO OORRESPONDENTS. 
*,* We cannot undertake to return drawings or manuscripts; we 
must our to 





ing questions, must 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 


communications, 

*.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, 
omy H accompanied by a large envelepe legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order 
that answers received by us may be forwarded to their destination, 
No notice will be taken of communications which do not comply 


C. W.—Walton’s “* Wages Reckoner,” published by Tegg, will answér your 
purpose better than any formula. 

J. L.—The thing is just barely possible; as regards watering fr drants 
with hose carriages, the thing has been done long since. 

D. W. T.—You will see that what you have said has already been said by 
somebody else. It is scarcely worth while, under the circumstances, to 
publish your letter. 

A. H. W.—We believe there are only two or three lines in the kingdom which 
are worked throughout on the block aysten. It is in partial use, however, 
on all the principal lines. 

J. H.—See Culley’s “Handbook of Practical Telegraphy,” published by 

Longmans. As to your second question, we are not quite certain, but we 
think you could protect the invention in the way you propose. 

WU. J. 8.—The Reading Ironworks Company have just brought out a little 
engine and boiler which may suit you. Messrs. Nicholson, of Newark, 
also make a small engine and boiler whieh are in no sense toys, but capuble 
of doing good work. 

Pomrten Roors.— We are requested by Mr. Gillott tomake the following cor- 
rections in his paper on “‘ Pointed Roofs,” published in our last impression : 
—P. 88, Fig. 7, brace “14 X 3” should be “ l3in. x qin. ;” first column, 
ninth line below diagram, for “‘same” read “‘ sum ;” fourth line from 
bottom, for “(1 — 26),” “1—2b);” second column, lines 14, 17, and 18 
from foot, “9” in “(a9-+4-b9),” should be “‘q” and “qm,” making 
“(aq +bq);” line 10 from foot, for “longer” read “larger ;” line 6 
from foot, transpose **70” and ** 50.” 

J. W.—If you will refer to our articles on “‘ Blementary Construction” you 
will find the information you want in apme of the earlier papers. It would 
require a diagram and nearly a column of text to answer your second ques- 
tion. You evidently have not studied the subject of strains upon structures, 
which is absolutely necessary before you can design travelling eranes and 
gantries scientifically and econonically. 





DRILLED v. PUNCHED GIRDERS. 
(To the Editor of The Engineer.) 

Sir,—As I have heard ary A opinions as to punched and drilled girders 
for bridges, I should be glad if any of your numerous readers would give 
the exact percentage of advantage of drilled over punched girders, and 
the difference in cost per ton. B. F. Mecior. 
Adelaide, South Australia, June 17th, 1871. 





BESSEMER COMPRESSED AIR FURNACE. 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers favour me with particulars of the results 
*ptained with the Bessemer com air furnace, brought before the 
public — o- since 4 pe a a> mY pany of high 
temperatures a’ much obliged by an ‘ormation 
on the subject of this note. ° A. G, 


Tar Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, of preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 
Half-yearly (including doublenumber).. .. .. £0 lds. 6d. 
Yearly (including two dowblemumbers).. .. .. £1 9s. Od. 
If credit occur, an extra charge of two shillings and sizpence per annum 
will be made, Tue ENGINEER is regis for transmission abroad. 
Advertisements cannot be inserted unless delivered before siz o’cloek on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwa: inep The lane ages eight words ; 
blocks are charged the same rate for the space they All. All single advertise- 
ments the country must be accompanied by stamps in payment. 
Letters relating to advertisements and the publishing department of the paper 
add: the id Riche; all other 


are to to Publisher, Mr. Leopo' 
letters to be addressed to the Bditor of Tar Encineer, 163, Strand. 














MARRIAGE. 

On Saturday, August 13th, at the church of Allhallows, Barking, 
Tower-street, Mr. ArnTHUR Stancey, jun., Bank of England, to Seva 
E.izaBeTH CHARLOTTE, only daughter of Mr. Josep Newron, C.E., 
Royal Mint. 


DEATH. 
On the 25th June last, off Malabrigo, Peru, accidentally drowned, with 
five others, by the upsetting of a boat, Mr. Josiah Davip H 
aged 26, chief engineer and er at the Macabi Guano Island, an 
second son of Mr. Josiah Harris, of Lima and London. 
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THE MECHANICAL SECTION OF THE BRITISH ASSOCIATION, 


Tue late meeting of the British Association has been in 
many respects a remarkable one. From their arrival in 
Edinburgh to the time of their departure the members of 
that learned body had, thanks to the apathy of the city, 
ample time and opportunity for refleetion. e freshness 
of their minds was not likely to suffer from the effects of 
late hours resulting from exuberant hospitality, nor was 
their attention to Science at all distracted by the friendl 
interference of Pleasure in acivic gown. It is just possible 
that the absence of the usual festive accompaniments of the 
British Association meetings may have induced a species of 
hypercriticism on the of its members and a stern de- 
votion to the ostensible duties of the weg Se have 
come about asa sort of enforced moral reaction. ether this 
was really so or not we cannot say, but one thing is certain, 
there was an unusual amount of grumbling and not a little 
— whenever an opportunity afforded for the 
display of either. There was a general exclamation at the 
dulness of the meeting, and the remark was by no means 
destitute of truth. Of coursea great deal was due to the 
want of sympathy between the city and the Association, 
but we cannot help thinking that the proceedings them- 
selves were to some extent also to blame. It has lately 
been remarked that much fewer of value 
are read than formerly was the case. We seldom hear 
now of the announcement of any new discovery of world- 
wide interest ory the medium of the Association, 
nor do we find that the papers read evince so t re- 
search or care in their preparation. This been 
extremely marked jin the case of the mechanical 





section. For some years ~ “ Section G” has 
shown signs of weakness. At this debility was occa- 
sional; we fear now it has become chronic. Last year the 
papers read at Liverpool were remarkable, chiefly, for their 
absence of interest, but also for the evidence of diligence 
and care on the part of their authors to veil their real 
design beneath a neatly-woven tissue of words, and to 
end by evolving a wd dedaned advertisement from what 
at first ap to be a scientific paper. The vigilance of 
the president was thoroughly tried, and many of our 
readers will remember how frequently Mr. Vignoles had 
to inte’ to prevent irregularity or to check a discus- 
sion which verged teo closely os. 

In this respect the meeting at Edinburgh was different. 
If we except the exhibition by a certain firm of turbine 
makers of some of their work, accompanied by handbills 
which were attached here and there to the platform—an 
advertisement which was allowed to remain during the 
meeting—we do not remember that Professor Fleeming 
Jenkin had an opportunity of using his authority. But 
for utter absence of any real or oabchiatial interest the 
papers, taken as a whole, could hardly be matched. The 
proceedings opened well with the President’s address. It 
attracted considerable attention, and deservedly so; but 
after that, with one or two exceptions—not very remark- 
able either—the work was simply childish. Perhaps, then, 
it was fortunate that the business of the section was con- 
siderably shorter than usual. On the Saturday there was 
no meeting at all, and on the other days the list was gene- 
rally exhausted in good time. If the daily lists had been 
of the normal length, and every day had been filled up 
with the reading and discussion of papers of the average 
standard of this year, the proceedings of Section G would 
have been wearisome indeed. 

It is very unfortunate that all this should be so, but we 
have not far to search for the cause. It is unfortunate, 
because the British Association as a body may have, 
and has, certain opportunities for furthering mechanical 
science. Moreover, the meeting of the Mechanical Science 
Section being held contemporaneously with those of other 
sections devoted to the natural sciences, enables members of 
the latter, not necessarily engineers, to discuss and give their 
testimony upon questions brought forward in the former. 
For instance, a discussion on the great question of 
the disposal of sewage is rendered vastly more valu- 
able by the presence of the chemists. Nevertheless, 
these advantages do not seem to be suflicient to call 
forth really valuable papers. The fact is, there are advan- 
tages equally great fm outside the British Association. 
Within the last few years the number of professional and 
scientific societies has extended rapidly, they exist all over 
the United Kingdom, and scarcely a town of any manu- 
facturing importance is without one. Most of these, as, for 
instance, the Institution of Mechanical Engineers, the 
Cleveland Institute, the Society of Engineers, to say nothing 
of the veteran society in Great George-street, meet more 
frequently than once ayear. They are better attended, and 
as a rule an author obtains a better hearing. But thisis not 
all. The most important point to be gained by the author of 
a paper is to secure its careful and complete reproduction. 
Nearly all the professional societies have their “ Trans- 
actions,” and almost universally the papers reproduced are 
printed in full, with suitable illustrations, and are fre- 
quently accompanied by carefully edited reports of the dis- 
cussion. Is it to be expected that a good paper upon which, 

rhaps, the writer has expended much precious time and 
om will be sent to the British Association to be read 
hastily, equally hastily discussed, and finally published in 
abstract, without drawings or tables, a year after, when it 
can obtain a whole evening, at least, to itself elsewhere, witha 
certainty of careful reproduction ? The answer is obvious. 

To begin with, the Mechanical Section of the British 
Association is unn ; it is also unequal to its under- 
takings. We have no hesitation in saying that if half a 
dozen papers of undoubted interest were brought forward 
—papers that had required much time in their elabora- 
tior».and were on important subjects—the time allotted to 
the eecting would insufficient to enable them to be 
read and di as they should be. But even supposing 
they were fully considered in the meeting, there does not 
exist any official means of giving. them properly to the 
public. Were it not for journals like our own they would 
probably never be published in extenso at all; for, as we 
remarked above, the “Transactions” of the British Asso- 
ciation contain nothing but short abstracts furnished by 
the authors themselves. 

At present the meetings of the Mechanical Section afford 
very happy hunting grounds for those gentlemen who de- 
light to speak on every imaginable subject, and in a way 
that fails to interest anyone but themselves; but surely 
this state of things is quite unworthy of a scientific body. 
Where this decadence is to stop, or whether it will be 
a most effectually by the annihilation of the Section 
itself, we cannot soy, but if the papers next year manifest 
= increased — ity that may oe po be predicted bey 
the progressively increasing ratio 0: t years, we a 
in fodie to our readers, be omni’ to exercise con- 
siderable discrimination as to what we admit into our 
columns, 

MR. REED AS AN ORACLE. 

Up to a very recent period Mr. Reed was known to the 

= only as the Chief Constructor of the British Navy. 

y who knew him best held that he was capable of 
better things, and there is reason to think that these gen- 
tlemen were quite right. Mr. Reed ceased to be Chief 
Constructor about thirteen months ago, and he almost im- 
mediately began to give evidence that he had determined 
on appearing in a new character—that of an oracle. The 
loss of the in was a nice gloomy subject with which 
to commence, and he used it judiciously, the tottering 
equilibrium of the Inconstant and one or two other ships 
lending great force to much that he has said. We need 
scarcely explain that oracles always combined mystery 
with prophecy, and that they almost invariably foretold 
evil. He who went to Delphi for comfort was pretty cer- 
tain to be disappointed.” Mr, in his new réle, follows 
the ancient exemplar to the letter. He is mysterious, very; 


and he presages evil; bnt he does both these things ex- 
ceedingly well. If any of our readers are sceptical on this 
point let them peruse the letters‘ which Mr. Reed has re- 
cently ad tothe Times, They are so numerous and 
so long that we cannot reproduce them. There is nothing 
cheerful in them; they all presage evil. We can find space 
for a couple of extracts, which show Mr. Reed in his 
happiest, or rather in his most miserable vein. Here is 
one from the Times of Tuesday, August 8th. It comes in 
at the end of 2 long letter about the Megzra, the first 
portion of whicl is personal :— 

But it is rye time to end the personal part of this contreversy. 
I had what I held and hold to be a solemn duty to perform, and I 
have done it. Either others must now act, or the navy must go 
on as it is going. But this I must add—and I add it in no Cas- 
sandra-like spirit—that there are other serious questions touching 
the safety of some of the most important of her Majesty’s ships to 
which I long ago called the attention of the Admiralty (because of 
their overwhelming interest), and the Admiralty have satisfied 
themselves that all is safe. They have not been courteous enough 
to send me the results of their inquiries, and my apprehensions 
remain. If my fears should ever prove true, the tragedy will sur- 
pass even that of the Captain, and Mr. Goschen will no doubt tell 
us, traly enough, that he could not have foreseen it, but accepts 
the responsibility. Such is the way the great stakes of life and 
death are played with in the naval administration of the present 
day. But what canIdo? What can the navy do? 

It is evident from this that something dreadful is going 
to happen, and under the circumstances we fully sym- 
pathise with Mr. Reed’s lament. Whatcan he do? What 
can the navy do? Both helpless to avert the impending 
catastrophe ! 

The next extract is the last paragraph of a letter which: 
appeared in the 7imesof Saturday. Apparently the editor 
of the “leading journal” does not think this second warning 
of as much importance as the first, because he put it in 
smaller type, which was in our opinion injudicious—bad 
editing in short. 

As this is, I hope, the last letter I shall have occasion to write 
on these questions, I will ask to be allowed to add that I had the 
strongest reasons for maintaining silence upon them if I had been 
free to consult my private feelings. As Mr. Goschen stated, my 
principal successor is'a near relative, whose friendship I much 
value; and all my successors were my colleagues. But to my mind 
these very facts have deepened the sense of public duty upon 
which I have acted, for I feared to sacrifice the public interest to 
private sentiment. I know how much anxiety I have caased, and 
what alarm my letters have excited, but my one and sufficient 
justification, as I think, is that I also feel alarm and anxiety, and 
dare not lock them in my own bosom, I have but pleaded for the 
lives of men. 

All this must be extremely pleasant for Mr. Goschen. 
Every one remembers the fat boy in Pickwick, who, in the 
immortal garden scene, told the old lady that he “wanted to 
make her fleshcreep.” Mr. Reed’spurpose is apparently the 
same. The victim only is different; he wishes to make Mr. 
Goschen’s flesh creep, and it is not his fault if he has not 
succeeded. His warnings indeed are sufficiently awful to 
frighten the entire Board of Admiralty out of their senses; 
the more su because of the great ability with which Mr. 
Reed plays his part. Mystery is a great element of horror, 
and Mr. Reed uses it with the delicate touch of a master. 
We have not a hint as to the nature of the danger 
to be apprehended ; all that is certain is that a calamity 
is impending which can only be avoided by either exercis- 
ing extreme care—mark the charming vagueness of these 
words—or by getting Mr. Reed to ceme back and aid the 
Admiralty. In vain do we cudgel our brains to make out 
whence the evil is to come; every hypothesis is beset with 
difficulties. So far as we cau arrive at any conclusion, it 
appears that he wishes to convey the impression that a lot 
of the new ships designed by himself are to upset; or to go 
to the bottom without upsetting; or to breakin two—because 
they are either too heavy at the ends and too light in the 
middle, or because they are too heavy in the middle and too 
light at the ends, we are not sure which—if they should 
be sent to sea—and the only exercise of extreme caution on 
the part of the Admiralty which appears to be likely to 
avert the catastrophe would consist, as far as we can see, 
in keeping thesbips in dry dock until they fall to pieces 
from oldage. Mr. Reed, however, is apparently afraid 
that the Admiralty will adopt the other alternative, 
nataely, compel him to go back and resume his old post, 
which would, it seems, be a very bad thing for him, be- 
cause, as he tells us, “service out of the ‘Admiralty is 80 
very much more valuable to me than service in it, that it 
would be a positive disaster to me and my family to re- 
turn to office.” Unhappy oracle! there must be disaster 
somewhere, if not to the British fleet then to the oracle 
himself. 

We have been content so far to deal with Mr. Reed’s 
recent letters to the Zimes in the lightest possible spirit, 
but they may be handled in a very different way. t is 
Mr. Reed’s misfortune that he can never see when he is 
committing himself. He did all that any man could to 
make himself seem to be responsible for the loss of the 
Captain, and the letters which we have been criticising, 
if taken literally, convey no other impression than that 
before he left office Mr. Reed designed several 
ships which cannot be used without endangering the lives 
of their crews. Mr. ’s prognostications of evil can 
hardly epply to any ship already built, because we know 
pretty well all about recent additions to our fleet which are 
or have been commissioned and sent to sea; nor can they 
apply to any ships which have not been designed by him 
‘sey on or under his own eyes, for no designs which 

ve been prepared within the past year are being carried 
out, except perhaps in the case of a few tiny — and 
the like. It seems, then, that Mr. Reed has left as a kind 
of legacy to the nation, several designs which are either so 
—— that they cannot be worked to at all without the 

isk of making some fatal mistake, ar so bad that the ships 
built according to them must be unsafe. We see no way of 
escape from the dilemma. Beyond this, again, it is evident 
that Mr. Reed believes the existing of Naval Con- 


structors—at the head of which is Mr. Barnaby, his own 
near relative—to be quite incompetent to carry his designs 
into execution. Whether he is or is not justified in holding 
this belief we shall not pretend to say, It is to be sup- 
posed that he knows more of the merits and demerits of 
‘the gentlemen who recently composed his own staff than 
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any one else. If he is right, then things are very bad for 
the future of our navy; if he is wrong, then he has done 
a great injustice to his successors. ’ 

he most extraordinary part of the whole affair is that 
Mr. Reed will not plainly state what is the nature of the 
danger to be anticipated. If he really thinks that the 
Cyclops, the Devastation, or any other ship we possess is 
likely to endanger the lives of the crews sent to sea in 
them, his plain duty as an Englishman is to state definitely 
what is the nature of the risk to be encountered, and what 
are the precautions to be taken to insure safety. His 
warnings as they stand are childish to the last degree. In 
their present form they carry absolutely no weight with sen- 
sible men; they partake too much of the turnip lantern 
and the white sheet business. If Mr. Reed is certain 
that some mistakes have been made in the last ships which 
he designed for the British Government, which will render 
the ships unsafe unless measures are taken to counteract 
their evil influence, let him say so at once, and explain in 
the plainest possible terms what his successors should do 
and should not do. As matters stand, the ex-Chief Con- 
structor has just said enough to make himself responsible 
for any casualty which may occur hereafter. His letters 
to the Times will be no protection against the storm of 
popular indignation which will be aroused if the Cyclops, 
for example, goes to the bottom like the Captain. On 
the contrary, they will constitute the foundation for the 
charges which will be brought against him. If Mr. 
Reed really believes there is anything to be apprehended 
from the use of the ships he has designed, we earnestly 
exhort him to lose not a moment in explaining what it is 
he fears. The voice of the nation will do him ample jus- 
tice, whatever action the Admiralty may take. If, on 
the other hand, he is dealing in mere surmise, and writing 
about matters which have no foundation in fact, we beg to 
assure him he is wasting a great deal of time which we 
have no doubt he could employ to much better advantage. 
Mr. Reed plays the part of oracle very well, but oracles 
are not appreciated in the present day. Rather the reverse. 








FOREIGN PERIODICAL LITERATURE. 


Ta rs read before the Paris Academy at the meeting 
held on the 17th of July include (“Comptes Rendus,” p, 145) an 
additional note to J. A. Serret’s memoir on the principle 
of least action, which was presented on a former occasion. M. 
de Saint-Venant (p. 147) has a paper on the non-permanent 
motion of water in its application to floods in rivers and to the 
flow of the tide in rivers. The nature of this memoir is similar 
to that read by M. Partiot at the previous meeting. M. le Ver- 
rier (p. 154) discusses some observations of the August and 
November star-showers. H. Résal (p. 164) contributes a mathe- 
matical investigation of the motion of a solid which supports a 
material system animated by a motion relative to that solid, and 
which he asserts to be of importance in the stability of steam 
engines and locomotives, and to be capable of explaining certain 
facts relative to the secondary motions of railway carriages. A. 
Terquem (p. 165) discusses the question of the sounds produced 
by a siréne, the apertures of which are placed at unequal dis- 
tances. A very interesting paper is undoubtedly that by M. 
Belgrand (p. 170) on Roman aqueducts, which is intended to 
form the introduction to a work shortly to be published. The 
author treats the subject from an engineering rather than from 
an archeological point of view, and gives some details of the 
manufacture of Roman lead pipe which was often pear-shaped 
in section, this form being adopted from the greater facility 
which it offers for “ burning” the edges together. The use of 
solder appears to have been unknown to the Romans—no trace of 
tin having been discovered in the joints of any ancient pipe. The 
article concludes with a statement of the quantity of water sup- 
plied daily to the city of Rome, as given by various authors, and 
the method of regulating the supply to each consumer. M. 
Belgrand gives, as the result of his investigations, 604,000 cubic 
metres per day of twenty-four hours, as the quantity supplied 
by the various aqueducts. M. Gramme (p. 175) describes a 
magneto-electric machine which produces continuous currents 
aad te adapted for obtaining all the effects of a voltaic battery, 
for which the author thinks it may in certain cases be advanta- 
geously substituted. A. Cornu and E. Mercadier (p. 178) pre- 
sent their third note on musical intervals, which forms another 
contribution to the vexed question of the true musical scale. 
M. Amagat (p. 183) has a memoir on the compressibility and 
e ion of gases, with special reference to the universal appli- 
cability of Mariotte’s law. The gases operated upon were air, 
sulphurous acid, and carbonic acid. M. Chabrier (p. 186) in- 
vestigates the existence and function of nitrous acid in soils, 
A. Ditte (p. 191) continues his researches on the influence of 
the calcination of certain metallic oxides on the heat evolved 
during their combination. The author shows that the properties 
of magnesia differ notably according to the temperature at which 
it was calcined and the circumstances under which the operation 
was performed. M. Guyot, in the course of a note on dynamite 
(p. 206), points out that the paper ey of the cartridges of 
this substance absorbs nearly the whole of the nitro-glycerine, 
leaving nothing but inert matter in the cartridge-case, P, Bert 
(p. 213) contributes the results of his experiments on the effect 
of a partial vacuum on various animals. 

The use of coal in iron-smelting forms the subject of the 
opening article in No. 1, vol. xix., of the “ Zeitschrift fiir das 
Berg, Hiitten und Salinenwesen in dem Preussischen Staate.” 
With the exception of a few isolated experiments, it was not 
until 1862 that the use of coal in the blast furnace was attempted 
in Silesia, when it was introduced at Kénigshiitte by Herr 
Erbreich, who had previously been despatched to England to 
study the subject. It was not a success, and in the present 
article Herr Wedding describes the results of some later experi- 
metits in the same direction at Gleiwitz, Upper Silesia. The ore 
operated upon was the brown ironstone from Zarnowitz; but the 
use of coal does not seem to have been attended with very much 
economy. Herr von Renesse (p. 11) gives a report on the 
| peed mange 7 of ae at = Neu-Iserlohn mine, near 

gendreer, is being a very pit, special regulations 
for working it have been issued te the mining innptiienn, 
Mr. Henry Gill's sand pump, which was first employed 
during the excavation of the foundations for the Jumna Bridge, 
is described at p. 25. This pump was used during the con- 
struction of the Berlin Waterworks, and a well of 13% 
diameter was sunk toa depth of 45ft. in seventeen days, being 
ai average of 3%ft. per day. On three occasions a depth of 
4ft. llin. was attained in one day, the strata being described as 
finésharp sand. The next paper, by Herr Giebelhausen, of Halle 
(p. 28), on the lignite deposits of the province of Brandenburg 
and Northern Silesia, is of geological interest only, and is ren- 





dered more valuable by the addition of a map. Herr Pietsch, 
of Breslau, gives at p. 55 a description, with plates, of the pumps 
and winding engine at the Abendstern coal pit at Rosdzin. Herr 
Jiingst (p. 68) sketches the history of the Royal ironworks in 
the Hartz, which were established in the seventeenth and 
eighteenth centuries for utilising the large quantities of wood 
and for supplying the silver works with the iron used in the 
extraction of that metal. Various circumstances having con- 
tributed to the decay of the iron manufacture, efforts were made 
to revive it, and the present memoir describes the results of such 
efforts at Rothehiitte, where furnaces have been erected for 
smelting with wood charcoal and also with coke. A valuable 
feature of this paper is a table given by the author for purposes 
of comparison of the dimensions, yield, nature of charge, pres- 
sure and temperature of blast, and the quality of iron produced 
by thirty-seven charcoal-burning blast furnaces in various parts 
of the Continent. The number concludes with the usual 
quarterly list of periodical literature relating to mining and 
metallurgy. 

The contents of Nos. 194-196 of the “ Nouvelles Annales de la 
Construction”’ include the tenth, eleventh, and twelfth parts of 
M. Foy’s researches on limes, cements, pouzzolanas, and mortars 
(pp. 21, 80, 86). The portions of the memoir now before us 
relate to pouzzolanas, and include a description of the substance 
properly so called, as well as of trass and the various rocks pos- 
sessing similar properties but in an inferior degree. The twelfth 
part is devoted to a description of the manufacture and properties 
of artificial pouzzolana. At p.25 we have anotice of the temporary 
military hospitals erected in the gardens of the Luxembourg in 
September last. The various types of landing places, or “re- 
fuges,” as the French call them, which have been recéntly 
established in Paris for the convenience of foot passengers 
crossing crowded thoroughfares, are figured and described at 
p. 28. The lamp-post, which occupies the centre of each landing 
place, is of an elegant design. The gigantic scheme of the drain- 
age of the Zuyder Zee, which is estimated to cost 241,000,000f., 
forms the subject of the next article. The roof of the station at 
Gray, on the railway from Blesmes to Gray, is given with full 
details at p. 33. Next follows a description of the temporary 
barracks and stables erected in the Champ de Mars during the 
siege of Paris, and the number concludes (p. 40) with a brief 
notice of Rosetti’s report to the Government of the Argentine 
Republic, on the best route for a railway across the Andes to 
connect that territory with Chili, The total cost is estimated at 
160,000, 000f. 





PRIVATE BILLS OF THE SESSION. 


AutTnoucH the Committee-rooms and corridors of the Houses 
of Parliament have been deserted for some time past, and have 
presented in their quietude a striking contrast with the bustle 
and activity that prevailed a few weeks since, it has remained 
for Parliament to take, in the last week of an unusually pro- 
tracted session, a large amount of private bill business. It is 
true that the sitting with their cocked hats and scarlet robes of 
the three peers who from time to time do duty as Royal Com- 
missioners, that the attendance in the House of Lords of Mr. 
Speaker and the members of the House of Commons, to hear 
the Royal Assent declared by Sir J. B. Shaw-Lefevre, Clerk to 
the Parliament, in old Norman-French, that certuin bills have 
become Acts, are very formal ceremonies. They are neverthe- 
less essential to give effect to the findings of the Committees 
and Houses of Parliament. During the last week a large 
batch of bills—thirty-six— has gone through this final form, 
including sixteen relating to railways, tramways, and gas and 
water supply, some of them very important, as, for instance, the 
London Central Railway (formerly the Euston, St. Pancras, and 
Charing Cross) Bill; the Alexandra Park Railway (formerly the 
Midland and Great Eastern, Alexandra Park branch; the West 
Lancashire Railway; the Mersey Railway; the Harrow, Edgware, 
and London Railway; and the North and South-Western Junction 
Railway Bills; the Alliance and Dublin Gas Consumers; the 
Watford, and other gas bills; the Newry Borough Improvement 
and Water Supply, the Bridgwater and other water bills, and 
several others that have been among the celebrated causes of the 
session. To nearly the end of the last week of the session there 
have been at least two railway bills that have not been got 
ready for the Royal Assent. In the case of the London and 
Aylesbury Railway Bill, the Commons, at the beginning of the 
week, received the blll back with the Lords’ amendments, which 
were agreed to; but the Somerset and Dorset Railway Bill, 
upon which a large amount of money and much time have 
been expended in both Houses, had not come down from the 
Lords to the Commons, which left that particular bill, like 
“the last rose of summer, all blooming alone.” 

One of the last acts of the House of Commons in relation to 
private bill legislation has been, as usual at the end of the ses- 
sion, to determine the Standing Orders to be complied with in 
relation to the private bills of next session. This onerous work 
of revision devolves almost entirely upon Mr. Dodson, the Chair- 
man of Committees, assisted by Mr. Rickards, the Speaker's 
counsel, The whole of the orders—about 300 in number—have 
probably been carefully gone through by the honourable gentle- 
man. Sixteen of the orders relating to private bills have been 
modified to a more or less important extent, and five Standing 
Orders have been repealed. The most important of the repealed 
orders is the 159th, which declared that “No powers of pur- 
chase, sale, lease, or amalgamation shall be contained in any bill 
for the construction of a railway.” The repeal of this order 
is in the direction of relief to promoters, and their exemp- 
tion from wasteful and useless costs. Many useful links 
and extensions in the railway system have been promoted by 
independent parties, in cases in which it was perfectly well 
known to the promoters and the parliamentary Committees, 
that the proposed lines, if made, could not be worked indepen- 
dently. The repeal of the order will combine in one Act the 
necessary powers which have hitherto necessitated the obtaining 
of two Acts or more. The amended orders make no mention of 
the anomaly, or provision agaiust it, of the double inquiry, 
and the costs thereby inflicted upon promoters; nor is there any 
modification suggested of the heavy fees in which promoters 
and opponents are muleted by Parliament. Apart altogether 
from fees in the Lords, retainers to counsel, solicitors, and par- 
ticularly agents, costs of witnesses, parliamentary notices in the 
Gazette and other papers, surveys, printing, and a dozen other 
items of heavy expenditure, the accompanying selection of 
House of Commons’ fees, paid by promoters of private 
bills, may be interesting. On the deposit of the petition, 
bill, plan, or any other document in the Private Bill-office, 
£5; for every day on which the examiners shall inquire into 
compliance with Standing Orders, £5; on the presentation of the 
petition for the bill in the House, £5 ; first reading of the bill, 
£15 ; second reading, £15; report from the Committee on the 
bill, £15; third (eis. 'Phese are the minimum fees. 
which are raised on pétition, first, second, and third readings, 
and report, to the money to be raised or expended 
under the bill. From £100,000 to ,000 the fees are doubled 
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from £500,000 to £1,000,000 they are trebled, ‘from £1,000,000 
upwards they are quadrupled, that is, the three readings and the 
Committee’s report involve fees of £240. In addition, £10 per 
day are paid for every day the Committee sits. A host of other 
fees are chargeable against both promoters and opponents. 
A resumé of the bills petitioned for, abandoned, rejected, and 
in the session would have been appended, but the data 
could not be obtained in time for press. 











RAILWAY GAUGES.* 
By Mr. R. F. FAIR1iz. 

I map the honour last year of reading before this Association a 
paper upon “‘ The Gauge for the Railways of the Future,” in which 
I pointed out the capacities of narrow gauge lines, and showed how 
unfavourably our own railway system, as at present worked, con- 
trasts with such lines when properly handled. The great truths 
I then put forward were too startling to be received without some 
degree of ridicule and incredulity; and although I announced them 
in the full conviction that sooner or later they would be fully ac- 
knowledged, I was then little prepared for the rapidity with which 
the acknowledgment has come. 

The — of the Imperial Russian Commission upon the Festi- 
niog Railway ave similar inquiry on the part of the Indian 
Government. I had once more the satisfaction of attending a 
Royal Commission appointed to investigate the question of narrow 
gauge; and the results obtained on the second occasion were as 
satisfactory as those on the first. 

In Russia, at the instance of his Excellency Count Bobrinskoy, 
H.1.M. the Emperor commanded a line of narrow gauge railway to 
be at once commenced, and a number of my engines to be con- 
structed, in order that the accuracy of all I had asserted on the 
a, and had shown to the commission upon the Festiniog 
Railway, might be proved on a more extended scale; and that the 
exact value of a narrow gauge system for national service might 
be ascertained by the fullest tests of experience. 

The Association will, perhaps pardon a brief digression, while I 
here place on record, as a matter of history, the eminent services 
rendered to the cause of narrow gauge extension by the Russian 
Commission, and also by Mr. Spooner, the engineer and manager 
of the Festiniog Railway. This little line, of only 1ft. 11}in. 
gauge, was a constructed for horse traffic, but was worked 
afte a time by small locomotive engines, resembling, in everything 
but di , those in use in England. Asthusworked, 
the traffic outgrew the carrying capacity of the line; and powers to 
construct a second track were actually obtain At this con- 

juncture Mr. Sp had the sagacity to perceive the advantage 
that would accrue from the employment of my system of traction, 
of which he had read, and the determination to carry out his per- 
ception to a practical issue. I constructed for him the now well- 
known Little Wonder locomotive, and thus gave him, on his 
single line, two and a-half times the —— capacity that he had 
possessed before. The second track was thus rendered unnecessary, 
and it has never been made. In the application of all novelties 
there must ever be risks of failure from unforeseen causes, and 
hence may, even when they recognise a truth, shrink from the re- 
sponsibility of being the first to carry it into practice. The ac- 

pt of this responsibility by Mr. Spooner, the opportunities 
that he thus afforded me of provinz the working value of my prin- 
ciples, and the facilities for inspection and experiment that he has 
since courteously allowed, all fairly entitle him to be considered 
the father, as his tiny railway has certainly been the cradle, of the 
narrow gauge system of the future. 

The next step was made by the Russian Commission. It would 
be difficult for me to do justice to the infinite care and pains with 
which Count Bobrinskoy, the president of that commission, inves- 
tigated every detail before arriving at his conclusion, or to the 
earnestness with which he afterwards pushed this conclusion to its 
legitimate results. In Kussia, as in other countries, there are men 
whose interests or whose prejudices lead them to cling to existing 
systems, and the opposition which proceeded from such persons 
could only have been overcome by the strength of clear convictions, 
of unsullied integrity, and of indomitable resolution. Count Bob- 
rinskoy was worthily assisted in his novel and important duty by the 
other members of the commission, among whom I may name M. B. 
Saloff, Professor at the Technical School of Engineering, St. 
Petersburg; M. von Desen, now resident engineer in charge 
of the works; and M. Schaubersky in charge of the rolling stock 
of the Imperial Livny Railway. To these gentlemen the entire 
civilised world owes a deep debt of gratitude. The line which was 
constructed and equipped in accordance with their report has now 
for several months been in operation. The results of its working 
establish all that I claimed for the narrow gauge; and the final 
official trials that will take place this month will determine the 
general adoption of the 3ft. Gin. gauge in Russia, together with 
the employment of my locomotives, without which the value of the 
narrow gauge at once sinks into comparative insignificance. This 
rapid action is due to the promptness with which his Imperial 
Majesty of Russia appreciates progress, to his freedom from pre- 
7 and to the fact that I have never advanced anything which 

have not been able to prove. 

In India, although I believe ground has not yet been broken, a 
metre gauge has been decreed for general introduction; and the 
strongest advocates for the retention of the 5ft. Gin. gauge have 
been entirely defeated. 

In Australia, Tasmania, and New Zealand, narrow gauge rail- 
ways have been undertaken, and will be built as fastas means that 
have on straitened and opinions that have been prejudiced will 
permit. 

In South America toa great extent, and in North America—I 
speak of the United States—to a marvellous degree, the reform I 
have so long, and at last so successfully, advocated, is making 
way with an astonishing rapidity. Some 2000 miles of narrow 
gauge line are under construction; the great Denver and Rio 
Grande Railway, 850 miles in length, is being built upon the 
gauge I have made specially my own; and I may mention that this 
width of 3ft. was decided upon by the president and principal 
officers of the company after considerable investigation of the prin- 
ciples of my system recommended to their consideration by Mr. 
George ; C.E., who at an early period became strongly con- 
vinced of its advantages. A great transcontinental railway from 
the East to the Pacific is being organised, also on the Fairlie 
gauge. Californiais building similar lines; the Western States 
and territories—pastoral, cultural, and mineral—are building 
them; Massachusetts, already covered with a network of ordi- 
nary gauge railways, is legislating for them; and many others of 
the Eastern States are earnestly considering the advisability of 
their immediate construction. 

As little as yourselves could I have last year imagined that all 
this pan would have been made in less than twelve months. 
At that time I was discouraged on almost all sides; I was hampere:l 
by the weight of prejudice and of —— of every kind; but know- 
ing I was right—knowing that the work I had in hand was one 
which would benefit the whole of the civilised world— knowing that, 
could I once produce conviction, there need be no country, how- 
ever poor, that could not be supplied, no distance, however great, 
that could not be traversed by profitable railways, I persevered, 
and to-day I find that my efforts have been crowned with a great 
and substantial success. Need I say that I appreciate this victory, 
counting the past pains as nothing, and being still more encourag»« 
to continue advocating the truth ! 

But it is only dué to this Association that I should state how 
much of my success I owe to its influence, and to the weight thus 
added to my now celebrated paper on ‘The Gatge for the Railway s 
of the Future.” To that paper I attribute a proportion «{ 
the extraordinary activity that I have described. Stamped with 
the approval of this Association, the paper has circulated in all 
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countries, and has been translated into all European languages, in- 
eluding those which have been naturalised in South America. It 
has formed the text for innumerable discussions; it is almost daily 
quoted in the journals of the United States; and it has excited the 
most lively interest among the railway engineers of that country, 
where existing railway management shows results still more dis- 
Yves than those which are obtained in England. The British 

tion, therefore, more than any other — body, has 
helped forward a vast reform, and gratefully feeling this, I am 
encouraged to came here again on this occasion. 

It is not long since that to doubt established gauge was profes- 
sional heresy. A to which an accident had given birth had 
come in course of time to be considered perfect; it was a supersti- 
tion quickened into a religi By degrees, after scores of thou- 
sands of miles of railway had been built, and hundreds of millions 
of pounds expended, it began to be seen that there was something 
still to be desired, and that it was ruinous to make railways for the 
service of remote districts yielding but small traffic, or in countries 
whose limited means and commerce could not justify large expen- 
diture. By this time the great outlay which attended the labours 
of the earliest engineers—the outlay involved by heavy works to 
gain easy lients— m somewhat reduced, and with im- 
— locomotive practice steeper gradients and sharper curves 

ame possible. Then came the very recent modification of 
making essentially light lines upon the standard gauge, conform- 
ing as much as possible to the natural contour—surface lines, as I 
was the first to name them in 1864. By adopting them the cost of 
construction was greatly reduced, and was brought somewhat more 
into proportion with the revenue to be derived. 

But these improvements were but improvements upon a bad 
type, and real reform could not be effected whilst the width of 
gauge remained, while the rolling stock continued unaltered, and 
the locomotive rested unmodified. 








Meanwhile, the history of railway construction in England was 
slowly repeating itself, even in an exaggerated form, abroad, and 
particularly in our colonies, where the primitive types were per- 
petuated by the pupils of the old school of engineers. And here I 
A remark that the difficulties encountered in this country in 

ilway reform have been faithfully repeated in our colonies—an 
illustration of cause and effect. 

Gradually it became known that the ruinous practice of English 
engineers in Norway had forced the Government of that country 
to adopt an entirely new type, after the intermediate stage of 
light standard gauge railways had been largely tested and aban- 
doned, and that for the first time a national narrow gauge system 
was established. But this was done so quietly, and information 
filtered so slowly from that isolated country, that until quite re- 
cently only a few have known of the change, and still fewer 
have known, or have cared to inquire, about the practice followed 
or the results obtained. 

Of course, exceptional and independent lines of very narrow 
gauge, established almost universally for mineral traffic, have 
existed for many years; but these, with the exception of the 
Festiniog Railway, do not enter into the question; on the con- 
trary, indeed, their small traffic capacities, as worked, have served 
the opponents of narrow gauge as arguments against innovation. 

So matters stood when I, having convinced myself of the mon- | 
strous errors which cripple our standard railway system, and | 
having learnt the capabilities of narrow gauge—which are yet 
scarcely understood even by the engineers who are advocating and 
constructing them, had theaudacity to set myself up in opposition to | 
long established and deeply rooted principles. At first the utmost | 
concession I could obtain—a concession granted but by a few—was | 
that for new countries, where railways did not exist, or for poor 
countries, where traffic was light and uncertain, a narrow gauge | 
system might be adopted with some amount of advantage; but 

at its or and consequent utility were proportioned to its 
gauge ; and that hence, as a natural consequence, not only must 
such lines as I recommended be located in districts where only a 
very small business actually existed, but where also the prospects | 
of its increase were extremely remote. I knew the error of this 
opinion, for I knew the actual capacity of narrow gauge railways 
under proper management; therefore I was encouraged to persevere 
until, as the circle of conviction widened, I was enabled to put my 
views to the test of actual and wide experience, and to stir into 
life the radical reform which to-day is spreading on every side, and 
which shall before long become general. 

I showed you last year how, upon a railway costing one-third 
less than a line of any ordinary gauge, I could with equal dispatch 
carry such a traffic as that of the London and North-Western 
Railway, with a saving of three-fifths of the dead load carried ; 
and how in so doing I could effect a corresponding reduction in 
engine power, and consequently in cost of fuel, of rolling stock, of | 
engine repairs, and of maintenance of permanent way. All this 
could be effected at a speed at least equal to the present speed of 
freight trains for the goods traffic, and at thirty-five miles an hour 
for the passenger traffic; a rate which is but little below the 
average of the mileage made by fast passenger trains in this 
country. We are so accustomed to the present condition of things | 
—or, perhaps, we are so ignorant of the real elements of railway 
economy—that it is difficult to believe this great reform possible, 
but belief was more difficult a year ago than it has since become, 
now that all my statements have been proved to be incontro- 
vertibly true. The question, however, is one of such radical im- 
portance, that I may once more devote a few words to its elucida- 
tion. 
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exclusive of minerals, It may be urged against this comparison 
that the more favourable ic conditions of the Livny lew 
help the results ; but it is sufficient to reply, first, that with the 
reduced gauge reduced weight of wagons in proportion to 
capacity is feasible; next, that the smaller wagon capacity is 
essential to economy ; and, third, that while rolling stock of the 
smaller class is certain to be loaded more nearly to its ultimate 
limits, the difference between the maximum Toad. and the absolute 
loads obtained in practice, are attended with none of the exces- 
sive cost inevitable on a 4ft. 84in. gauge. I would here call your 
attention to a most important fact in connection with railwa: 
2 traffic. The average load of merchandise carried by mend 
wagon in this country is considerably less than one ton. Experience 
has proved that the exigencies of traffic in this country have 
settled this average, yet wagons of four times this capacity must 
nevertheless be provided. This fact of itself is sufficient to show 
that so broad a gauge as the standard one is very excessive. With 
narrow gauge this evil may be prevented, and if a higher average 
per wagon could not be attained, at least a far lower proportion 
of dead weight would result. This I have endeavoured to make 
apparent in the diagrams, which show the average proportions of 
dead to paying weight on the 4ft. Shin. gauge and on the 3ft. 
gauge; and I have also placed the load carried as the average by the 
standard gau; | upon a train running on a 3ft. gauge, the varying 
proportions being well expressed by contrasted colours. “The 
great economy in working brought about by the causes enumerated 
— —_ = bar | railway business, and in increasing it 
wo’ certainly raise the wagon ave becaus 
carriage would be so much solace. add dmusdes 
I think you will agree with me that I am no visionary, but have 
always spoken within the mars, ‘making my position sure as I 
advanced, and asserting nothing that I could not prove in actual 
practice. I have obtained by the develop t of my system re- 
sults very closely approximating to those I stated last year, viz., 
three to one of paying to dead load, and I know that this propor- 
tion can and will be reached when my views are fully carried out, 
when a Fairlie gauge is worked with Fairlie locomotives and 





| stock ; while by no other system in existence can such results be 


obtained. 

In the report of the Royal Railways Commission, published in 
1867, the following pregnant conclusions were arrived at from the 
opinions of the principal engineers and railway managers in this 
country: “* The way in which an increased receipt in propor- 
tion to the cost of running the trains can be anticipated is in 
carrying a larger number of passengers in proportion to the num- 
ber of passenger carriages in the train, and running the goods 
trucks full instead of partially full; or, in other words, obtaining 
a greater amount of work out of the engines and carriages than at 
Ctecee But this means that the passenger trains would be less 

requent and more crowded ; that the passengers going on to branch 
lines would have to change carriages more frequently; and that 
goods would have to be Tetained until full truck loads were made 
up, which would result in a slower delivery of goods.” 

So that, as the necessities of traffic enforce frequent pas- 
senger trains, three or four times the necessary weight of carriages 
must be provided, and as goods cannot be detained until 
trucks are fully loaded, it follows that universal extrava- 
gance is inseparable from the present system. Railway 
managers, who are of course thoroughly conversant with 
the subject, agree that our existing railways are at present 
being worked to the best advantage. If so, it cannot be doubted 
that there is a grave blunder somewhere ; and if this blunder 
is not to be discovered in management we must seck for it in con- 
struction, and there we shall find it. We shall find that railways 


| of the existing gauge will labour under disadvantages for all time; 


they will remain oppressed by the curse of dead weight, an evil 
from which they can by no means be relieved; dead weight in 
their rolling stock for passengers, one ton of which requires thirty 
tons to convey it; dead weight in their rolling stock for freight, 
which can never be more than one quarter fully loaded, and dead 
weight in their locomotives, ill applied for obtaining useful results, 


| but always destructive to the permanent way. 


Nor does the increase of traffic upon a great standard railway 
system tend to reduce this evil; if it did, the London and North- 
Western Railway would not at the present time be expending 
enormous sums in doubling their permanent way. Experience 
shows that increased traffic does not diminish averages of weight, 
for the fact that these averages were larger twenty years ago than 
they are at present, although the traffic had not then reached half 
its present dimensions, was simply because the wagons then 
averaged about a ton less in weight. With a double business each 
wagon does not carry twice the average amount that it carried 
twenty years ago; but twice the number of wagons then employed 
carry each their usual complement of a single ton. There is, 
therefore, no escape from the conclusion that the existing propor- 
tion of dead weight to paying weight upon a 4ft, 84in. railway 
cannot be reduced so long as the condition of things exists which 
guided the Railway Commission to its conclusions, but that it must 
— a Gixed quantity, independent of increase of business on the 
I think no more striking illustration of the error of our present 
system can be conceived than is afforded by the daily practice of 
® magnificent company like the London and North-Western 
Railway, who, at the present moment, be it remembered, have 
oo arrange to double the width of their road through press of 

usiness; yet who are sending out daily, and daily receiving, at 
Euston-square, some 4400 pas- 
sengers in carriages which contain 
sitting accommodation for 13,500, 








and who carry their enormous 
freight in increments, averaging 
less than one ton, in wagons 
having six times that capacity. 
Imagine the amount of capital 
sunk before this result was ob- 
tained. Consider the waste of 
engine-power, the wear and tear 








of rolling stock, the destruction 
of permanent way, the cost of 
the staff, entailed by this curse of 
dead weight; and then imagine 
how easily all this unmechanical 
and unbusiness-like state of affairs 





might have been prevented by 
the simple adoption of a suitable 
rolling stock running on a suit- 
able gauge. I am not for a mo- 
ment advocating any radical 
change in our English railway 
system; that system has out- 


PAYING LOAD=—aal 


DEAD WEIGAT = C——] 





grown the season of radical re- 














form, and we must make the 
best of it as itis; but I seek to 











On the London and North-Western Railway the average prac- | 


tice is to employ seven tons of wagon to carry one ton of goods, but 
I assume the proportion of dead weight to be only four to one, in 
order to make out as favourable a case as possible, The average | 
weight of a goods train on the London and North-Western Rail- | 
mp ty 250 tons ; composed, in the ~ ew I have mentioned, | 
of 50 tons of freight to 200 tons of rolling stock. (See diagram.) | 
On the Livny (New Russian) 3ft. Gin. Railway, on the other hand, | 
oy weight of trains is 354 tons, or 104 tons more | 
: ate London and setae “tng age — the sont | 
weight is 0: tons. This proportion own on the 
pg To this paying load of 260 tons on the onden | 
North- 1040 tons 0 


ht required by my system. In 
traffic only, 
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ao arguments I of course deal with general g 





prevent the repetition elsewhere 
of mistakes that have been so costly here. I want to prevent the 
unnecessary extension of a system that is palpably false, but which 
is not on that account the less strongly defended and protected. 
That our great error was known some years since to all thinking 
engineers is shown by the quotation I just now made; Mr. G. P. 
Bidder stated before the Royal Commission, a That great economy 
may yet be obtained in the transport of minerals over long dis- 
tances by means of railways laid out under conditionsjadmitting 
of very long trains being run.” In this statement I [find the very 
of the question at issue between myself andj all conserva- 
tive engineers; I find the necessity for reform acknowledged. 
Except that his views did not extend to passengers and goods, but 
were confined simply to the transport of, mineral traffic,‘we have a 
complete statement of the problem which I have brought success- 
fully to a solution, The requirements which Mr. Bidder hinted 











at generally I have worked out in detail, and have extensively 
reduced to practice, with results that show his judgment to have 
been sound as far as it went. The conditions under which a rail- 
way should be laid out to meet these requirements are clearly not 
those which rule the present system ; ample experience proves the 
contrary, showing that no line, however full of business, can be 
worked to its full capacity. We areled, then unmistakeably, to a 
narrow gauge, to the adoption of nger —— which shall 
be filled, of wagons which shall almost fully loaded, and of 
weight which shall bear a reasonable proportion to their capacity, 
and we are led to the adoption of very long trains and powerful 
engines. Considering the date of Mr. Bidder’s opinions, they 
could not have been put more clearly or more concisely. 

To acertain extent, but in a very limited and imperfect degree, 
experiments were made in the direction indicated—faint fore- 
shadowings of the practice now being so widely introduced—by 
an attempt to convey extremely heavy trains by means of an 
auxiliary pair of cylinders placed under the tender of the engine 
and receiving steam from the boiler ; the idea being to utilise all 
the available weight of engine and tender for adhesion. In run- 
ning expenses the results of these trials were very satisfactory, 
showing a large reduction of cost in carrying the heavier load. 
There were many reasons why this absurd arrangement should 
prove unsatisfactory, but I quote the results obtained because 
they will not be called in q m, and b , if so much eco- 
nomy could be obtained by such a contrivance as the steam tender, 
I may at least claim proportionately advantageous results for tho 
system of which this was an indication. 

Thus, with an ordinary engine, the cost of conveying a load of 
210 tons was 20d. per mile, whilst the cost of —-_s a load of 
310 tons by the aid of the steam tender was only 23d. per mile. It 
is obvious that no such saving as this could have been effected had 
two independent engines been employed upon the same duty. The 
results clearly prove that a large saving can be effected by in- 
creased engine power and greater loads; but, as I have already 
pointed out, this economy cannot be realised on railways of the 
standard gauge: but on the many thousand miles of narrow gauge 
railways that will before many years be constructed the true 
system of economical working developed by me will not only be 
possible, but will be universally acknowledged and adopted. 

It would seem a very simple and self-evident fact that the 
means of conveyance should be fairly proportioned to the amount 
to be conveyed, and yet I have been labouring for years to make 
people understand this. One would think it would be sufficient 
to point out, to countries contemplating the construction or the 
great extension of railways, and looking to England and English 
practice as a model, that the best labours of our engineers, after 
thirty years’ experience, have given us a railway system on which 
it is necessary to have four tons of wagon for every ton of goods, 
and from 10 to 30 tons of carriages (see the diagram) for every 
ton of passengers. And indeed abroad it is pretty widely under- 
stood that it can only be on a narrow gauge railway that a full 
measure of usefulness can be obtained, and a proper proportion 
between paying and non-paying load can secured ; and this is 
because the amount of engine power being unlimited, better pay- 
ing trains can be carried on the narrow than on the broad gauge ; 
the difference arising from the fact that the dead weight required 
for the transport of passengers and goods is reduced in the manner 
shown by practice and indicated in the di » The reform is 
effected by the adoption of a suitable rolling stock, in which dead 
weight is kept down by the smallness of the gauge, but in which 
ample capacity is obtained. Such carriages and wagons exactly 
meet the difficulty which is one of the great causes of dead weight 
on a 4ft. Shin. gauge—namely, the necessity of transmitting pas- 
sengers and goods, whenever practicable, to their destination with- 
out change of vehicles. With the small carriages and wagons the 
expense attending this proceeding is reduced to the lowest possible 
cost, because, though vehicles of appropriate capacity can be 
employed, and each can be loaded almost to its full complement of 
passengers or goods, carriages half or two-thirds empty would 
never form necessary accompaniments to a train; and even if it 
were not possible in practice to place a larger share of the load in 
each vehicle than the present average, we should have wagons of 
five tons capacity weighing 1} tons, instead of others weighing four 
tons to carry the one ton average. ° 

This capability of subdivision of traffic is one of the most im- 
portant advantages which the narrow gauge offers; it involves the 
leading principle in railway economy, but it is an economy which 
I have shown—and I am borne out by all the weight of the evi- 
dence given before the Railway Commission—to be impossible on 
the broad gauge. 

But it must be remembered —and this is a point not understood 
by some of the strongest advocates of narrow gauge—that such 
lines are of but little avail unless they are provided with suitable 
locomotive power. If a line is made in all respects a miniature 
copy of a broad gauge railway, with miniature rolling stock and 
miniature engines, its utility decreases and its working capa- 
city goes down, but its working expenses go up. In illustration 
of this I may quote the results of Norwegian practice, where one 
of the narrow gauge lines, carrying only a very small traffic as 
compared with that conveyed upon a broad gauge in the same 
country, shows its expenses to be out of all proportion; while the 
percentages of the expenses to the receipts vary from 65°47 to 
103°5 on the various narrow-gauge lines now built in Norway, 
a result that cannot be considered favourable. P 

If we look at the ity of the engines on these railways we 
shall see that they are capable of drawing, besides their own 
weight, 83 tons, 55 tons, and $4 tons respectively, up gradients 
of 1 in 70, 1 in 42, and 1 in 60, and it is worth noting that the 
proportion of working expenses to receipts decreases as the power 
of the engine increases. Although many other causes besides 
those of mere locomotive expenditure step in to interfere with 
results, the regular proportion is, I think, too ey to 
be independent of this most important question. e capacity 
of the Norwegian stock and the maximum trains conveyed by the 
engines are shown in the diagrams. 

I refer again for a moment to the results obtained by the em- 
ployment of the steam tender for dragging great loads. Mr. 
Sturrock found that he could, by adding a pair of steam cylinders 
to the tender of a locomotive, convey trains weighing one-half as 
much again as the maximum load carried by ordinary engines. 
with an extra expenditure of about 15 per cent.; and a train of 
any given weight can be conveyed for from 64 to 70 per cent. of 
the cost of such a train divided into two equal parts, which means 
a saving iri the locomotive accounts of from 30 to 36 per cent. It 
is argued against me that an engine of my system is no more 
useful or profitable than two engi pled together. My expe- 
rience proves the contrary; so far as they go, the results with Mr. 
Sturrock’s contrivance bear me out, and so do the results obtained 
hy the working of MM. Meyer’s engines (adapted from my own) in 


ce, : 

If such a system as that which I recommend had been introduced 
into Norway, it is needless to point out that a considerable modi- 
fication of, the, balance-sheet would have been the result, 

To sum up, then, the requirements nece for making a 
narrow gauge railway perfectly efficient, we must ave light, small 
stock, easily handled, and very powerful engines, capable of draw- 
ing heavy loads. The experience of the present year entirely 
bears out this assertion. We need only turn to the 3ft. 6in. Livny 
Railway in Russia, carrying regularly its 354 tons of train exclu- 
sive of engine, a duty accomplished by one Fairlie jecemnstive 
withoutjdistress to the permanent way, and w) gradients, some © 
which are§ 1 in 80, of en five miles in length, and —_ 
economy shadowed forth long since by the orude 
were tried with a vague hepe of a similar res 














line of tails (a work which wns actually commenced eo far as pre- 
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the single pair. The diagrams show the om very strikingly, 
the oor indicating the daily duty of the Little onder, the other 
the similar duty of the ordinary engines of rather more than 

the weight. : : ri 

It now remains to point out as briefly as possible the circum- 
stances that have led me to adopt a 3ft. gauge, and to recommend 
that width for general introduction. : 

Experience has shown that 3ft. Gin. can be made a highly econo- 
mical and efficient width, but it does not by any means follow 
that it is the most serviceable and most efficient, any more than 
it follows, that the accidental 4ft. 8hin, was all that could be 
desired, even though an Act of Parliament had made it an article 
of belief. 

On the contrary, as our knowledge and experience increase we 
are enabled to approach more and more nearly to that happy mean, 
on either side of. which is error. While, on the one hand, there is 
every necessity for obtaining such a gauge as will afford a good 
and useful width of vehicles, on the other it is necessary to avoid 
such narrow limits as would necessitate the introduction of too 
great overkang on each side of the rails, The 3ft. gauge appears 
to me tocomply with all the necessary conditions better than any 
other, and it is from no mere theorising that I lend all the in- 
fluence I have towards its adoption. There is a certain amount of 
saving in first cost as compared with the 3ft. Gin., not a large 
amount, but worth considering. This, however, I leave out of the 
discussion for the present. The all-important matters are to place 
upon the rails a thoroughly efficient stock that shall possess a 
maximum of capacity and a minimum of weight, and to supply 
engine power under the most cir ti and I 
hold it to be easier to accomplish these objects on the 3ft. gauge 
than upon any other. : 

I am led te this conclusion both by a comparison of the actual 
work done on the railways of the 3ft. Gin. gauge with that which 
can be accomplished with the 3ft. gauge, and because, having in 
view the practical requirements of goods traffic, I find that I can 
obtain an ample floor area with less dead weight than can be se- 
cured by any other width; on a wider gauge the dead weight 
increases, on a narrower one thecapacitydiminishes. A statement 
of the actual results of ——- will explain this more clearly 
and more quickly than could be done otherwise. On the Queens- 
land 3ft. 6in. re thee the composite passenger carriages are 6ft. Gin. 
wide and 6ft. high inside. The capacity is equal to thirty- 
four persons, and the weight is 10 tons 5 cwt., or 6 cwt. per 

assenger ; the second and third-class carriages accommodate 

orty-eight persons, and weigh 9 tons 2 cwt., or 3°75 cwt. per 
passenger. The wagons average 14ft. in length, 6ft. in width, and 
weigh 3 tons 5cwt. The covered wagons are 6ft. high inside, and 
the open wagons have sides 30in. high; the first would have a 
capacity of about seven,the latter of about five tons, the respective 
proportions of paying load to weight being 2°15 to 1, and 1°54 to 1. 

On the Norwegian 3ft. 6in. lines, the first-class carriages are 
6ft. 10in. wide outside and 20ft. long, weigh 4°6 tons, and carry thirty- 
two passengers, the proportion of weight per passenger being 
2°9cwt.; the second-class carriages have the same length and width, 
carry thirty-two persons, and weigh 2°4 cwt. per passenger. The 
covered goods wagons are 18ft. long, 6ft. 7in. wide outside, weigh 
3°7 tons, and carry fivetons,the proportion of freight per ton weight 
of wagon being 1°2; this proportion is steadily maintained through- 
out the wagon stock, rising, however, as high as 1°6 to 1, while 
some of the more recent stock carries six tons instead of five; of the 
increase of dead weight in these I have no data. 

For a 3ft. gauge the stock that I construct isas follows: For 
first-class passengers the carriages are 18ft, Gin. long, 6ft. 8in. wide 
inside, seating eighteen passengers, and weighing 3 tons 5 cwt., or 
3°6 ewt. per passenger. Forsecond-class the carriages are 16ft. Gin. 
long, 6ft. Sin. wide, weighing three tons, and carrying twenty-four 
passengers, being 2'5 cwt per passenger ; the third-class carriages are 
of similar size, but seat thirty people, the dead weight being 2 cwt. 
per passenger. It will be noticed that these proportions are 
nearly identical with those onthe Norwegian lines, but considerably 
less than those of the Queensland Railway. My open wagons are 
10ft. by 6ft. by 2ft. a high, weighing 28 cwt. 3 qr., and 
having a cubic capacity of four tons, equal to a proportion of 3to 1. 
The covered wagons are 10ft. by 6ft. by 6ft., of 360ft. contents, and 
weighing 33cwt., equal tothree tons of carrying capacity to one of 
deadload. In all this stock, as well as in the other classes require, 
the centre of gravity is kept low, and an angle of stability of 
38 deg. is in all cases maintained. It will thus be seen that upon a 
3ft. gauge Iam enabled to place stock of ample size and of less 
weight than can be done on the 3ft. 6in. lines. In adopting this 
stock I secure several advantages inseparable from the Fairlie gauge. 
The principle of these are the reduced widths between the sole 
bars for the under frames for wagons and carriages, and lengths of 
wheel centres; these in turn affect the scantlings of material, the 
weight of the wheels, the size of axles, to carrycertain loads. Ithas 
been argued that the excess of strength over the actual requirements 
for carrying, but necessary to resist the shocks and concussions inci- 
dent upon shunting, &c., would not beaffected by the gauge; and that 
if the gross weight of a train is maintained upon the narrow, thatis 
now worked upon the broad gauge, the wagon frames and coup- 
lings must be alike in weight to give equal strength to withstand 
sudden shocks and strains. Of course this is in itself quite true, 
and certain parts mustbe as strong in a train of given weight on a 
narrow as on a broad gauge. The force of the argument falls to 
the ground if we remember that under present circumstances an 
average goods train, say of 250 tons, has only 50 tons of paying 
weight, the remaining 200 tons being stock. Now on the narrow 
gauge, supposing that only one ton of goods was carried per truck, 
as in the case of the 4ft. 8hin. gauge, the dead weight required to 
carry it on my system would be only 874 tons, making the total 
weightlittle more than half, and reducing the force of shocks upon 
the train in a proportionate manner, so as consequently to reduce 
the requisite weight of parts. Take, now, this same weight of 
paying load in a train, namely, 50 tons, and place it in the same 
portions in the wagons of the Norwegian 3ft. Gin. line, or in those 
of the Queensland Railway, and we shall find that the dead load 
carried runs up to 185 tons, or a close approximation to our 
English practice. Probably, therefore, this stock as built is not 
too heavy to resist the strains and shocks thrown upon it by 
reason of its own weight. 

The foregoing figures really mean that to carry 50 tons of goods 
on the Norwegian or Queensland 3ft. 6in. gauge, the proportion 
of one ton per wagon being preserved, 92 per cent. of the weight 
of rolling stock on the 4ft, 84in. would be requi as against 
only 43 per cent. on a 3ft. e, showing a saving of 47 per cent. on 
the latter as compared with the 3ft. 6in., as shown in the diagram, 
Of course, if the wagons were loaded up to full capacity these 
percentages would be very much changed. 

It is to this point especially that I wish te direct your attention, 
as upon it the economy of the 3ft. gauge rests. Whatever saving 
may be effected in first cost may be lost sight of, the great advan- 
tage lying in the saving effec in working expenses. Every ton 
of dead weight saved goes towards securing the P ity of the 
line, and if we can obtain the ample platform which the 3ft. gauge 
om combined with so much saving in weight, there is nothing 

eft to be desired. In making m comparison I have taken 
matters as they exist in Queensiond. and in Norway. The able 
engineers of those lines have designed their stock as economically 
as they found possible. I should have thought the dead weight 
might yee been —— a certain legree 5 but, of course, I am 
aware that no such r ion as may be made o 
be achiew ed. y e on a 3ft. gauge could 

3efore I conclude I may refer to one or two vailing errors 

which exist with regard to the narrow gauge, and which = often 
urged against it. Itis said that with a 3ft. or 3ft. Gin. gauge a far 
iarger amount of siding and goods shed accommodation £ required. 
Is it not sufficient to point out, as the wagons carryin 
amount on the latter as on a wide gai 
as compared to 16ft., that a train 
same loads as one on the latter, would 
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eas Here, again, the axiom of subdivision of traffic is appli- 
cable in all its force. Rene iin in 
a common notion—and one was urged t 
PR san bata concerning India was in is That narrow 
gauge railways may be constructed in cult and hilly countries, 

t not on level and favourable ground. Doubtless this idea has 
= from the fact that the saving of construction in the former 

localities is greater than in the latter. But, as I have already 
stated, the economy in the cost of construction is altogether sub- 
ordinate to the greater aud constant economy in daily use. The 
fact is that narrow gauge lines are useful everywhere, are needed 
everywhere ; the saving in their first cost rises and falls with the 
country over which they pass, and, always considerable, is greatest 
where precipitous districts demand lines that creep around hill- 
sides and tunnel through hill summits ; but the subsequent eco- 
nomy is not variable ; it is always what I have shown it to be, 
when narrow gauge railways and their equipments are worked, as 
everything should be worked, with a view to progress and develop- 
ment, 

EXPLANATION OF THE DIAGRAMS. 

The diagrams on the opposite represent various propor- 
tions between dead weight and Am oth load on show sdling 
stock as follows :— 

A shows the average load carried in daily practice by the Fairlie 
engine Little Wonder overj the Festiniog Railway, 1ft. 114in. 
gauge, the average up grade being 1 in 92. The engine weighs 1 
tons, the weight of load is over 107 tons, and the proportion o! 
paying to non-paying load is 3 to 1. 

B shows the average daily working of the ordinary engine, 
weighing 10 tons. The load carried is a little in excess of 43 tons. 

C shows the maximum load of 120 tons carried by the most 
powerful engines on the 3ft. Gin. Norwegian Railway up gradients 
of 1 in 90. ‘The proportion of paying to dead weight is 1°6 to 1. 

D represents the daily working of the freight train of the Im- 
perial (Russian) Livny Railway, 3ft. Gin. gauge, up gradients of 1 
in 80, The gross load conveyed (exclusive of engine) is 354 tons, 
of which 260 tons are paying weight. ‘The engine weighs 42 tons, 
and the proportion of paying and non-paying loads is 2°78 to 1. 

E represents the actual ratio between dead and paying loads 
conveyed in a 250-ton goods train on the 4ft. 84in. gauge; the 
lighter tint my the maximum capacity of the stock, giving 
1°8 to 1 of paying to dead weight. 

F shows the weight of a train on the 3ft. gauge carrying the 
same paying load, 50 tons, as that conveyed by the wagons on the 
4ft. Shin. gauge, as shown in the previous diagram. 

G is a diagram shewing the existing ratio, being dead and pay- 
ing weight, on passengers’ train, 4ft. 8hin. gauge, as well as its 
maximum capacity, being 30 to 1 and 33 to 1 respectively. 

J I Hare —— showing the comparative dead weights of 
trains on the 4ft, 84in., 3ft. 6in., and 3ft. gauges respectively, 
every wagon of each train being loaded up to the present average 
weight of one ton per wagon. 





ON RECENT INVESTIGATIONS AND APPLI- 


CATIONS OF EXPLOSIVE AGENTS. 
By Proressor ABEL, F.R.S.* 

IN submitting to the members of the British Association some 
account of recent progress made in the production and application 
of explosive agents, I cannot attempt to give much more than an 
outline of the nature and results of important investigations 
which have been instituted, and are still being pursued, relating 
to the development and regulation of the explosive force of gun- 
powder, and to the application of some other explosive materials, 
which are already supplanting gunpowder in several of its 
important uses. 

The manufacture of gunpowder required for war purposes was 
carried on here and abroad for very many years without any im- 
portant modification. The system pursued in this country in 
effecting the incorporation of the ingredients, and in convertin 
the mixture into granulated gunpowder of sufficient density an 
hardness to enable it to resist injury by transport and storage in 
all climates, furnished a product which was greatly superior to the 
generality of foreign gunpowders in regard to its keeping quali- 
ties, but which was also more violent in its action, use, in 
fact, the conditions essential to a rapid and complete transforma- 
tion of the several constituents were more thoroughly fulfilled in 
its manufacture ; and which hence earned on the Continent the 
name of poudre brutale. 

The comparatively small charges used even with the heaviest 
cast iron smooth-bore guns, which until recently constituted our 
—- armaments by sea and land, were, however, re- 
garded in this country as not unduly trying to the endurance of 
those guns ; and although about fourteen years ago some atten- 
tion was directed to the question of modi the form or propor- 
tions of heavy guns with a view to increase their durability, in con- 
sequence mainly of some very instructive experiments instituted in 
America by Major Rodman, it was not until some little time after 
the first great stride was made in the increase of power of our 
artillery, by the introduction of the 110-pounder Armstrong rifled 
wrought iron gun, that attention @ seriously directed to 
the importance of attempting to reduce the violence of action, or 
rapidity of explosion, of the gunpowder to be employed in the 
increased charges required to impart the requisite velocity and 
accuracy of flight. to com tively heavy projectiles. A com- 
parison of the weight of shot and of the charges of powder used 
in the hea guns of the present day, with those employed in the 
most formidable cast iron siege and naval guns, will at once show 
how greatly the conditions must have become modified which 
attend the application of gunpowder to projectile purposes. Much 
has been written and said, ey of late, as to our having been 
far behind other nations in devoting attention to the modification 
of gunpowder, with a view to meet the altered conditions attend- 
ing its application in the heavy guns of the present day ; but the 
fact is, that not only were the first investigations into the action 
of fired a age made in this country, but steps were also 
taken in England, almost as soon as in any other country, towards 
the production of a gunpowder by employment of which the full 
powers of heavy guns may be developed with the least detriment 
to their durabi “ip 

Tn 1858 a small committee was eggs to determine upon the 
best description of gunpowder to be used in the Enfield rifle, and 
not long afterwards this committee was instructed to extend its 
inquiry to cannon powder, the most powerful gun of the service 
at that time being the 110-pounder trong gan. One of the 
members, General (then bp oe | Boxer, some few months 
previously called attention officially to the desirability of modify- 
ing the action of the charges of powder used in the larger natures 
of guns, either by employing a weaker powder or a larger grain and 
denser powder, the charge being i din t in order to 
obtain the same average — and consequently the same 
initial velocity, as furnished by the quick powder then used. A 
careful consideration of the directions in which gunpowder was 
susceptible of modification, with a view to the reduction of the 
rapidity of its explosion, led the committee to institute a 
series of experiments, which resulted in the first instance in 
the introduction into the service, in 1860, of the so-called 
rifle large-grain powder for all rifled guns, and subsequently 
in the provisional introduction of pellet-powder for the 
heavier natures of ordnance. The means and appliances at 
the ames of sic committee for out their 
experimental inves' ins were small and imperfect ; but the 
results at which they arrived not only served i the  starting- 
points of the successful results attained by the present Committee 
on Explosive Sabstances, but also became known to and aroused 
the attention of continental Powers, through the agency of officers 
who visited this country at about time of the Exhibition of 
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1862, at which date pellet-powder had already been experimented 
with for some little time. if nts en gunpowder 
were vigorously pursued at the same time as they were 

slowly carried on, with comparatively imperfect means, in Englan 
and the particular form of powder known as the pro- 
duction of which was dev in Russia afew years ago, 
which has been to some extent adopted in Prussia, a to 
have been of American origin, though it has not found favour in 
that country, where a gunpowder similar in form and size to the 
new powder known as “pebble” is employed in guns of large 
calibre, under the name of mammoth powder, 

The paaee laid down by the first Committee on Gunpowder, 
in 1858, as their guide in py nceg Beg we the violence o! 
action of powder when fired in large c have been, up to the 
present time, adhered to by those since entrusted with the con- 
tinuance of these investigations. Before specifying them it may 
be instructive to glance briefly at some ways in which gunpowder 
may readily be modified, with the object of increasing or diminish- 
ing the rapidity and violence of its explosion, and at the reasons 
ag in ve not hitherto been selected. : 

gunpowder is simply an intimate mechanical mixture of a 
powerful oxidising agent —saltpetre or potassium-nitrate, with 
two readily oxidisable substances, sulphur and carbon, or rco 
—it is obvious that the behaviour of this mixture, i.¢., the rapidity 
with which it will explode, and the nature of the results furnished 
by its explosion, are susceptible of great modification by variations 
in the proportions of its ingredients. 

According to the long accepted chemical theory of the action of 

npowder, the function of the ch 1 was to undergo conversion 
into gas by partial or complete oxidisation, (i.¢., by conversion into 
carbonic acid or earbonic oxide), according to the proportion which 
it bears to the saltpetre —-, while the _— ur was con- 
sidered to act in two ways—firstly, in promoting the ready igni- 
tion of gunpowder by reason of its great inflammability ; secondly, 
by uniting with the potassium in the saltpetre, and thus rendering 
available the whole of the oxygen for the oxidation of the carbon. 

That this view is, to say the least, only a very imperfect expla- 
nation of the action of the i ients in gunpowder has long 
since been demonstrated; but the broad facts are undoubted that 
the rapidity of explosion of a mixture of these three substances 
may readily be increased or diminished by modifications of the 
proportions of sulphur or charcoal, or of both, with which the 
saltpetre is mixed. A very notable difference may be observed in 
the rate at which two trains will burn, which consist of gun- 
powders in other respects alike, but differing, for example, in the 
proportion of charcoal which they contain. : 

A comparison of the ese of English and foreign gun- 
powders shows that some of them differ considerably from each 
other as regards the proportions of their ingredients ; and there 
can be no doubt that these differences may exert a very decided 
influence upon the action of these gunpowders, E 

The extent to which the charcoal employed in their preparation 
has been burned (i.¢., the duration of the carbonising process, or 
temperature at which it has been effected), and its ——— 
composition, also vary considerably, and it has been abundantly de- 
monstrated, by themore recent experiments conducted at Woolwich, 
that the other characters of cannon powders, tried one against an- 
other, being alike, the violence of action increases in direct proportion 
to the amount of volatile constituents, as indicated by the propor- 
tions of hydrogen and oxygen, which have been allowed to remain 
in the charcoal. This result was observed many years ago in con- 
nection with powder for small arms, the French having found that 
a highly inflammable charcoal (charbon roux), produced by expo- 
sure of wood to a comparatively low temperature, furnished a very 
violent gunpowder, which, on account of its destructive action 
upon the fire-arm, was termed poudre brisante. It was, however, 
not known that apparently small differences in the composition, 
and “ey oy in the —. properties and ready inflamma- 





bility of the charcoal, might be productive of very considerable 
ifferences in the action of gunpowder even when employed in 
large charges. 


It need scarcely be pointed out, after what has been said regard- 
ing the influence exerted by certain variations of composition u 
the rapidity of explosion and consequent violence of gunpowder, 
that different modifications in the composition feed nme: which 
are opposed in the results they produce, may be e more or less 
completely to neutralise each other’s effects. Thus, the reduction 
in rapidity of action of gunpowder, which may be effected by a 
diminution in the proportionof the inflammable ingredient sulphur, 
of the oxidising ingredient saltpetre, may be counteracted by 
the employment of a slackly burned and therefore y in- 
flammable ch ; and in this way it may be possible that the 
composition hitherto fixed for gunpowder in this and some other 
countries may be susceptible of modification, with advantage in 
point of economy. ‘ 

Sufficient has been said on this head to show that the explosive 
action of gunpowder is susceptible of very extensive modification b; 
variation of its composition. But inasmuch as the force exer 
by gunpowder is due not a to the actual amount of gaseous 
products resulting from the explosion, but also, and in the largest 
proportion, to the heat developed by the chemical action, it follows 
that there must be particular Fe ae ae of ingredients which, 
leaving other conditions out of consideration, would appear the 
best, as ishing the largest amount of gaseous matter com- 
patible with the development of the highest temperature. 

There can be no doubt that the proportions of saltpetre, sulphur, 
and carbon, fixed up in the earlier days of gunpowder manufacture 
(and which have hitherto undergone no very considerable modifi- 
cation, and indeed none made with any definite design) were not 
fixed upon by any theoretical considerations, but were purely 
the result of tentative experiments; but they very nearly correspond 
to those required for the development of the mostenergetic action 
of the saltpetre upon the carbon—regarding the c for a time 
as pure a they are not calculated to furnish the 
largest amount of gas from a given weight of the mixture. The 
latter result would necessitate the es ged of the carbon in 
the proportion to produce carbon monoxide, or carbonic oxide ; 
while the amount actually used in gunpowder is ey that 
required to produce only carbon dioxide or carbonic acid, assuming 
the sulphur only to exercise the function above indicated, and not 
to take to itself any of the oxygen of the saltpetre. It has now 
been long established that the sulphur does at any rate undergo 

ial oxidation ; but it is also admitted that the employment of 

he proportions of sal , carbon, and sulphur, indicated by the 

old theory, which provided for the full oxidation orconversion into 

carbonie acid of the greater ae of the carbon, furnished a mix- 

ture by the explosion of which a comparatively very great amount 

of chemical energy, and consequently of heat, is developed, or of 
pressure, when the ch is contin : 

It is upon such considerations as these that the late committee 
on gunpowder came to the conclusion that, in attempting to 
moderate the explosive violence of gunpowder when a in 


charges, it was inadvisable to make any change in the 
lished composition of gunpowder whigh might be productive of a 
diminution of the to 


pressure developed by a charge, unless the 
desired results were unattainable by modifying the mechanical and 
physical characters of powder—in other words, by introd 
changes in the preparation of gunpowder, and in the form in whi 
it is employed. It required but few experiments to demonstrate 
that the rapidity of explosion of gunpowder was readily suscep- 
tible of great reduction by simple mechanical means, and hence these 
means have adhered to by the present Committee on Explo- 
sive Substances, in elaborating the powder now manufactured for 
naval and siege guns. é 

The degree of perfection to which the ts of powder are 
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would react upon each other, and thus employing them wasteful 
which would be the case if they were not converted intoas intimate 
by known means and appliances. But, 


dients in the proportions calculated to furnish the maximum 


attainable c of volume—and consequently of total pressure at 
the time of explosion—there are five ‘erent directions in which 
gunpowder may be modified as its physical and mechani 


characters, the means thereby presented of regulating the 
rapidity of explosion have, up to the present time, proved quite 
sufficient for all requirements. These variable points are; the 
size of individual masses composing the charge of powder ; the 
form of these masses, and the mechanical condition of their ex- 
terior ; the density or compactness of the masses, and their hard- 
ness. The size and form of the masses are readily modified by 
moulding the mealed powder into forms of a particular size and 
shape, as in the shape of pellet powder, prismatic, cubical, or 
spherical powder ; or by breaking up, to a greater or less extent, 
and ina symmetrical or irregular manner, cakes of compressed 
powder of different thicknesses, thus producing what is called 
granulated powder, which ranges in size from fine sporting powder 
to pebble powder. The surfaces of these masses may be left in 
their o rough condition, or they may be more or less 
smoothed and deprived of sharp angles and edges by means of 
attrition and subsequent = coating with graphite ; and 
their ready ee | may be correspondingly reduced. The 

ty or 1 of the powder is determined by the pres- 
sure to which the material is submitted when converted into dinbs, 
pellets, or other forms ; and the hardness is regulated by the pro- 
portion of moisture contained in the powder at the time that it is 
submitted to pressure. 

Experience shown that it requires a very careful adjustment 
of the several mechanical and physical characters of gunpowder 
to reduce the rapidity of its action, and at the same time to develope 
the requisite total pressure, and consequent velocity, with sufficient 
uniformity. The first promising results obtained by the late 
Committee on Gunpowder were simply arrived at by increasing 
the size of the masses composing the charge ; subsequently it was 
found that the results were greatly improved by paying attention 
to the density and hardness of the powder, and by adoptin 
measures to promote uniformity in regard to these properties o: 
the powder-particles composing a charge, the importance of which 
has me more evident as the means available for examining the 
action of fired gunpowder have been extended and perfected. 

A very brief examination only can be attempted of the results 
which have been arrived at by earlier experiments with r to 
the pressure developed by exploding gunpowder, and of those 
Sy obtained by the Government committee on explosive 


mn 

Although the first attempt was made by a Frenchman, M. de la 
Hiré, in the beginning of last century, to explain the action of fired 
gunpowder, it was Robins who first investigated the subject experi- 
mentally, by carefully determining the quantity of gas generated 
by the explosion, and by endeavouring to estimate from experi- 
mental data the increase of elasticity of the gases due to the tempe- 
rature developed by the explosion. He came to the conclusion 
that the permanent gases evolved from powder occupy about 240 
times its volume, at normal temperature and pressure, and that 
the heat generated raised this volume to 1000 times that of the 
powder, causing the latter, therefore, to exert a force corresponding 
to a pressure of about 1000 atmospheres, or 6} tons on the square 
inch, The first experiments, of which the object was a direct 
determination of the pressure exerted by gunpowder when ex- 
ploded in closed vessels, were made by Count Goatees in 1793, 
who confined a small c of sporting powder, not more than 

grains, in a very strong wrought-iron vessel, the opening of 
which was closed by means of a pm The vessel or species of 
gun was suppor vertically, and the charge was exploded 
by applying a red-hot ball to the lower extremity of the vessel, 
which formed a closed vent and was filled with powder. A given 
—- having been,employed, the vessel was closed by a weight 
which was considered likely to be equivalent to the ous pres- 
sure to be developed. If this weight was raised by the explosion 
of the particular charge used, it was increased until it just resisted 
the force exerted by the explosion ; this weight was then taken to 
represent the pressure exerted by the powder. The results ob- 
tained by Rumford were conflicting, but the conclusion arrived at 
by him was, that the central force developed by the explosion of 
gunpowder corresponded to 101,021 atmospheres, or a pressure of 
662 tons upon the squareinch. Rumford endeavoured to reconcile 
the development of this enormous total pressure with the fact 
On one a aoe it, ge = the — of 
powder takes p very in a gun, being completed onl 
when the shot leaves Sg . nit . ‘i 

Another method, first suggested by Colonel Cavalli in 1843, of 
determining the pressure in a gun’s bore, consisted in inserting a 
number of small tubes or gun-barrels into the gun along its length; 
spherical bullets were inserted into these barrels, and the pressure 
at different parts of the was estimated by ascertaining the velo- 
cities by which these were propelled when the gun was fired. 
An improved form of the same method of experiment was adopted 
in 1854, by the Prussian Ordnance Committee, but was only 
applied to guns of small calibre. It consisted in fitting a small 
gun-barrel into a hole drilled into the powder chamber of the gun; 
after the gun was loaded, a cylinder, having the same longitudinal 
section as that of the projectile in {the gun, was inserted into the 
small barrel. the pressure in the powder chamber to be 
uniform throughout, the cylinder and the shot would travel 
through equal spaces in the same time, and the cylinder, after 
a travelled 8in., would be out of the sphere of action of the 
gas. Ifthe cylinder had a longitudinal section one-half that of 
the shot, it would require double the velocity, and so on; and 
thus, by knowing the relation of the longitudi section of the 
cylinder to that of the projectile, the gen A the latter, after 
itj had described a icular distan ce, could be ascertained by 
determining that of the cylinder. 

The results of the Prussian experiments indicated that the 
maximum pressure in a 6-pounder gun is 1100 atmospheres, and in 
a twelve-pounder 1300 atmospheres. The same method subse- 
quently applied to a 70-pounder rifled gun appears to have given 
an indication of a pressure of about 3000 atmospheres. 

Some ve: ae yyy were instituted in the United 
States, in 1857, 8, and 9, by Major Rodman, who registered the 
pressures exerted in a gun on the explosion of a charge by means 
ofa — instrument, well known as Rodman’s pressure pis- 
ton, which has since been extensively employed in similar experi- 
ments in France, Prussia, and other countries. To ascertain the 
pressure exerted in any portion of the gun’s bore, Major Rodman 
drilled a hole in the gun at that part, and inserted a hollow cylin- 
der carrying the —— This consisted of anident- 
ing tool, resting upon a piston which fitted into the part of the 
eyiinder my og tate mp bore. A small metal cup »was in- 
serted into the back of piston, to guard against any rush of gas 
past the . A flat piece of soft copper was screwed down 
drmly against the knife edge of the identing tool, so that when 
the piston was acted upon by the pressure which the exploding 
powder exerted, the knife was forced into the copper, producing a 
cut, the dimensions of which were accurately measured, and 
eompared with identations produced by application of known 





applied this instrument to guns of various 
calibres up to llin., and instituted several series of ot ger | 


em; in the first instance different natures of 
of different size of ranging from one to 
four inches in diameter. The results arrived at presented several 


anomalies and serious contradictions, but those obtained with the 
powders of different sizes were, generally, of a nature to warrant 
# conclusion similar to that arrived at by the late Committee on 
Gunpowder in the earlier stage of their experiments—namely, that 
the velocities furnished by small-grain gunpowder may be obtaincd, 





with a reduced strain upon the ada; the size of der 
persisjor Redisan cleo Atted this press 


to the calibre of the gun. Ma this = 
- in which he exploded dean 


gauge to a very strong v 

powder ranging from 700 to 7000 grains, allowing the products to 
congo a vent 0'lin. in diameter. The pressure-indications 
obtained by varied very greatly; in some they corresponded 
to 4900 atmospheres, or 32 tons to the square inch, while in the 
others they ranged as high as 12,400 ey or 82 tons. 

In 1869, the present Committee on Explosive Substances were 
entrusted by Government with the investigation of the action of 
_—— which had been taken up by the late Ordnance Select 

mmittee in continuation of the Gunpowder Committee’s experi- 
ments—the special object of the researches being to ascertain the 
pressures exercised in guns of different calibres by different descrip- 
tions paren and to deduce from the results the conditions to 
be fulfilled by a powder susceptible of safe and efficient employment 


in very a In their earlier experiments the committee’ 


employed man’s pressure-gauge as one method of registering 
the pressure developed; but the very variable and anomalous re- 
sults which that instrument furnished led them to devise a modi- 
fication of it in which the principal sources of error attending the 
use of the Kodman gauge appear to have been successfully avoided, 
and which, under the name of the crusher gauge, has been since 
—_e throughout the committee’s experiments, in conjunction 
with.another instrument, which will be directly referred to. 

The crusher gauge consists of a hollow steel screw plug, which 
like the Rodman gauge, is inserted inte holes drilled into the gun 
at the powder chamber, and at various other parts of the bore. 
The extremity of the plug nearest the charge is closed by a piston 
which presses against one end of a soft copper nang held by 
springs in the centre of a small chamber in the plug. The other 
end of the r cylinder rests against an anvil, When the gun 
is fired the piston is pressed against the copper cylinder, and the 
latter is ney maa. thus as the maximum 
of force exerted at that particular of the gun. 

The other instrument employed by the committee is a chrono- 
scope, devised and elaborated by Captain A. Noble, by means of 
which they have been enabled to determine with ease and pre- 
cision the time occupied by the projectile in traversing different 
parts of the bore of agun. The principle of this instrument con- 
sists in registering, by means of electric discharges, upon a record- 
ing surface, which travels at a very high and uniform speed, the 
precise moment when a shot passes certain points in the bore. A 
series (eight or more) of thin metal discs, 36in. in circumference, 
fixed upon one horizontal shaft, are made to revolve very rapidly. 

A stop-clock, which can be connected and disconnected at 
pleasure with one of the revolving shafts of the machine, serves 
to determine the precise rate at which the circumferences of the 
discs revolve. This is about 1200in. per second, so that one inch 
represents the 1200th part of a second; and as, by a vernier at- 
tached to the instrument for the oo of reading the results, 
an inch can easily be divided into 1000 parts, it is evident that the 
instrument is capable of recording differences of time less than 
one-millionth part of a second,* 

Upon the discharge of the gun, which is placed in connection 
with this instrument, the exact moment when the shot passes a 
particular point in the bore is recorded on one of the discs during 
the time that these are revolving at the speed just mentioned. 
The manner in which this is accomplished is as follows :—At 
definite distances from each other a number of hollow steel plugs, 
corresponding to the number of discs of the chronoscope, are 
screwed into holes drilled in the gun to receive them. Each of 


} these plugs carries, at the end which is screwed in as far as the 


bore, after the gun is loaded, a steel cutter, which projects very 
slightly into the bore, and is held in position by a fine insulated 
wire, having its extremities protruding at the end of the plug, 
and therefore outside the gun. Each of these wires is then con- 
nected with conducting wires which bring it into circuit with a 
small voltaic battery, and with the primary wire of a volta induc- 
tion coil, so that, when this arrang t is plete, a distinct 
voltaic current circulates through each insulated wire in the gun, 
and through the primary wire of a distinct induction coil. One 
end of the secondary wire of these coils is connected with the 
revolving discs, the peripheries of which are covered with 
strips of white paper coated with lampblack, and the other 
end of each secondary wire is connected with a well insuiated 
pointed discharger, there being one of these fixed in front 
of each disc, with its points adjusted so as to be just clear of 
the edge of the disc. When the discs are revolving at the full 
speed, the rate of which is ascertained by means of the stop-clock, 
the gunis fired, and as the shot rushes past the cutters, which pro- 
ject slightly in the bore, it presses each one in succession level 
with the surface, and thereby causes it to cut the insulated wire. 
The primary current is consequently interrupted, and the induced 
current, which is thereby instantaneously developed in the secondary 
wire of the coil, passes from the particular discharger to thé adja- 
cent disc, producing a minute perforation in the paper at the point 
where it jumps «cross to the disc, and burning away the lampblack 
at that point, so that a readily discernible mark is thus produced. 
Supposing it possible that all the primary wires could be severed 
at one and the same moment, then, as the discs are all travelling 
at the same speed, the spots which mark the discharge of the in- 
duced current upon each individual disc would be in exactly corre- 
sponding positions, and would therefore form a straight line across 
the discs; but, as they are severed in succession, the series of spots 
follow each other upon the several discs—the distance between the 
spot on the one disc and that on the next being small in proportion 
to the velocity with which the shot has moved from one point to 
another in the gun. 

Some idea is conveyed of the minute intervals of time which 
are measured by means of this chronoscope by the fact that the 
distances between the parts of the 10in. gun at which the time 
records are obtained are in some instances only 2°4in., while the 
total time the projectile takes to reach the muzzle of that gun (a 
distance of 100in.) when fired with a battering charge, is about 
the one-hundredth part of a second.* 

It will be seen from the foregoing outline of the nature and 
employment of this instrument that by its means the time is 
recorded which the shot occupies, from the commencement of 
motion, in reaching different parts of the gun’s bore; from these 
time-records are deduced the velocity with which the shot is 
passing through different parts of the bore, and the pressures in 
the gun which correspond to the velocities. With the aid of this 
instrument, and the crusher gauge employed simultaneously with 
it, the Committee $n Explosives have compared the action in the 
gun of the i hitherto used in the service with several gun- 
powders of foreign manufacture, and particularly with certain 
descriptions of powder which have been specially manufactured 
for employment in large charges. Guided by the results obtained, 
they have succeeded in producing a description of gunpowder, 
known as pebble-powder, the physical and mechanical characters 
of which have been so adjusted with reference to one another 
that the capabilities of large guns have become more thoroughly 
developed, and their powers of endurance at the same time much 
less severely tried by its employment than by that of any other 
descriptions of gunpowder which have been specially devised with 
those objects in view during the last four years. As regards the 
size of its pebble-shaped masses, this powder bears great similarity 
to one of the earlier experimental powders tried by the Gun- 
powder Committee (in 1859), which served as the starting-point in 
the development of pellet-powder; but it presents important 
differences in respect to density, hardness, and uniformity of 
form of the masses, and it is to the combined influence of these 
points of difference, in reducing the rapidity with which the 
pressure is developed in the gun, that pebble-powder owes its 
efficiency. — 

A comparison of the results arrived at, by means of the chrono- 








* Full illustrations of the apparatus will be found in Tar Encryrer | 
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for September 9th and 16th, 1870.--Ep. E. 


scope and a 10in. gun, with the powder hitherto used in all rifled 
cannon, known as R. L. G, powder, with the Russian prismatic 
powder—which for a time was regarded as superior to all other 
varieties —and with pebble-powder, at once demonstrates the 
superiority of the latter. The prismatic powder is shown by these 
results to light very slowly in the gun, and afterwards to burn 
rapidly, though not so rapidly as the R. L. G. powder. The slow 
lighting appears to be due to the fact that the prisms have a very 
hard and difficultly igniting coating which has been produced by the 
concentration of some of the saltpetre upon the surface of the 
masses, consequent upon the powder containing when pressed a 
considerable proportion of water, which, in evaporating, draws 
the saltpetre towards the exterior of the masses. The subsequent 
rapid burning of the prismatic powder is due to its compara- 
tively low density. The old R. L. G. is both a rapidly inflam- 
mable and a very quick-burning powder when used in large 
charges, on account of the small size of the particles and their 
comparatively low density; while the large particles of the 
dense and comparatively hard pebble-powder light somewhat 
slowly, and also burn slowly as compared with the others. It 
should be mentioned that pellet-powder, of comparatively low 
density, as hitherto made for the service, approaches RK. L. G. 
in the rapidity of its explosion when used in large charges, but 
that, when its density is assimilated to that which has been found 
most suitable for an ae it yields results similar to the 
latter, and there is little doubt that pellet-powder, with this modi- 
fication, will prove interchangeable with pebble-powder. A com- 
parison of curves, representing the velocities and pressures ob- 
tained with pebble, prismatic, and R. L. G. powders, in different 
parts of the gun, as deduced from the chronoscope results, shows 
that the velocities of the two first commence by being consider- 
ably below that of R. L. G., but that they nA ae reach and 
pass it, the shot leaving the gun at a very considerably higher 
velocity, that of pebble beingthegreatest. Thesecurves alsoexhibit 
most important differences with regard to the pressure, the maxi- 
mum being considerably greater with R. L. G. than with the other 
two, while the area of the pressure is much greater with these than 
with R. L. G. It should be stated that in experiments instituted 
with the 10in. gun, and even with the 12in, 25-ton gun, the pres- 
sures recorded by the crusher gauge, which has been referred to, 
agree very well with the pressures deduced from the chronoscope 
results when pebble, prismatic, or pellet-powder is used; but 
that when R. L. G. or old L. G. cannon powder is employed 
very considerable and perplexing anomalies are observed, not 
only between the results of the two methods of experiment, 
but also between the individual results furnished by the 
crusher gauge, applied in one and the same round in different 
parts of the powder chambers, These anomalous results have 
been carefully discussed by Captain A. Noble in a discourse 
recently delivered by him at the Royal Institution. The scope of 
the present lecture does not permit of a full examination of their 
probable cause ; it may, however, be stated that theyappear to be 
due to a wave-action which is set up in the gases, consequent upon 
the vis viva acquired by these, especially with a rapidly-burning 
charge, before the shot begins to move in the gun, the vis viva being 
reconverted into pressure at the seat of the shot, and thus giving 
rise to intense local pressures for exceedingly minute periods of 
time. It has been shown in the course of the Woolwich experi- 
ments that, even with the slow-burning powders, pebble and 
pellet, when the charge is ignited at the point farthest from the 
shot, or when the cartridges are greatly increased in length, these 
intense local pressures observed with the quick-burning powders 
are also developed—a result which is greatly in support of the 
view that they originate in the ris viva acquired by the products 
of explosion, due to the distance which these travel before they 
are checked by the shot. An experiment made by Robins, in 
which he placed a bullet 16in. away from the ordinary charge in 
a musket-barrel, and bulged and burst the latter near the seat of 
the shot by the explosion, leads to the same explanation; and 
many anomalous results obtained with the Rodman pressure gauge 
are obviously also ascribable to the vis viva acquired by the gases 
in the cylinder before they reach the piston whioh acts upon the 
cutter at some distance from the bore of the gun. 

These somewhat perplexing results have been referred to mainly 
to show that although great advance has been made in the subject 
of the adaptation of powder to the ordnance of the present day, 
much still remains to be done before all conditions are understood 
which have to be fulfilled in the production of gunpowder 
thoroughly suited to different guns. There is little question that 
a powder which is in all respects most suitable for a 7in. gun will 
not be equally efficient when applied in a 10in. gun, and most 
probably the theoretically correct system of meeting the require- 
ments essential to the safe development of the full powers of 
guns of large size would be the preparation of a special powder 
for almost every calibre of gun. The practical objections to such 
a course are, however, obviously insurmountable ; hence the 
result to be aimed at is the production of a powder which, while 
fairly utilising the powers of the smaller of our heavy guns, may 
be safely applied in such charges as are calculated to develope the 
full value Hi the largest ordnance. 

By the employment of pebble or pellet-powder, as now manu- 
factured, not only is the strain upon the guns, up to that of 25 
tons, greatly reduced, when velocities equal to those furnished by 
the R. L. G. powder are attained ; but we are, moreover, enabled to 
obtain from these guns very considerably increased effects without 
submitting them to a greater strain than they would be exposed to 
in employing the former service powder to obtain the standard 
results. But in passing from the 25-ton gun to that of 35 tons, 
which is designed for a 700 Ib. projectile, and a very much heavier 
| powder charge than has hitherto been used, the satisfactory results 
| furnished by the new powder in other guns are less readily attain- 
able, and it is still uncertain whether, and if so in what way, 
| further modifications in the manufacture will have to be intro- 
duced to meet the requirements of the larger guns. The more 
| searchingly the nature of the action of fired gunpowder is investi- 

gated, and the more the methods of investigation are varied, the 
sooner, and the more readily and completely, may we hope to 
fulfil those conditions in its manufacture which will thoroughly 
establish its efficiency when applied to ordnance of all calibres. 
The subject is at present receiving in several quarters the careful 
study and practical investigation which it merits; and before 
passing to other topics which have to be discussed in this Section, 
attention must be briefly directed to a special line of investigation 
now being pursued by Captain A. Noble, which promises to throw 
important additional, light upon the nature of gunpowder asa 
propelling agent. 








(To be continued.) 





DEATH OF A VETERAN ENGINEER.—Mr. Charles Dyke, who 
recently died, at the age of eighty-five years, in this State, was 
the engineer of Fulton’s little trial steamer, the Claremont, when 
she made her first trip from New York to Albany, on the 7th of 
August, 1807. What immense and wonderful changes this gentle- 
man saw in the sixty-four years of his life, after that day. He 
lived to see our rivers covered with steamers; he may have read 
the words of Lardner, who offered, if a steamship should safely 
cross the Atlantic, to eat her boilers; and he saw a daily steam- 
ferry established across the ocean. He was a man almost in 
middle life when the first railroad was laid, and the first loce- 
motive run over it, in the United States; and he lived to see a 
railroad built across the continent, and his fellow-citizens making 
a pleasure tour of a few enjoyable days across the great desert 
which ap Lewis and Clarke, and on which so many thousands 
have perished in later days of starvation. Having managed 
Fulton’s first rude steam engine, he lived to see a great wer 
largely carried on by the help of steam, and the possession of 
steamships and locomotives controlling its issues. He lived in 
fact, to see steam, which he helped Fulton to utilise, control and 
change our civilisation, annihilate distance, and bring the ends of 
the earth together.—New York Times, 
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RAILWAY MATTERS. 


Tux dividend for the half-year on the Gloucester and Dean 
Forest Railway is at the rate of 13s, per share, free of income- 
tax. 
THE Erie Railway Company, it is reported, consider the ‘‘tele- 
scopic axles,” by which narrow gauge cars may be converted to 
broad gauge, too dangerous, and are about to adopt a new patent 
apparatus by which the entire truck of a car may be removed 
and replaced by another in three minutes. 

THE works of the Severn and Wye Railway, for which power 
was obtained in 1869, are in a forward state, and the line will pos- 
sibly be opened by the end of the year. The Lydbrook extension 
will connect the railway with the Ross and Monmouth, now in 
progress, which will give a through route to the north. 

Tur report of the directors of the Dublin, Wicklow, and Wex- 
ford states that the total trafiic receipts for the half-year ending 
the 30th of June amounted to £92,068, against £87,408 in the cor- 
responding half of 1870, showing an increase of £4659. The ex- 

nditure amounted to £42,931, against £36,633 in the correspond- 
ing half, showing an increase of £6298, There was an increase in 
the receipts under every head except that of minerals, but there 
was more than a corresponding increase in outlay. 

Tue dividends of several of the local railways have been an- 
nounced. The Taff Vale pays 10 per cent. as against the same 
rate in the previous and the corresponding half years, The Swan- 
sea Vale declares 3 per cent. against 1 per cent, in the correspond- 
ing half-year; and the Llynvi and Ogmore is 3 per cent. as com- 

ared with 1? in the previous and 3 per cent. in the corresponding 

f-years. No dividend will be paid by the Rhymney, but the 
prospects of the line are considered to be of a promising character. 

Tue report of the directors of the Cockermouth, Keswick, and 
Penrith Railway states that the passenger and merchandise traffic 
for the past half-year showed a continued improvement. There 
has been, however, a considerable falling off in the receipts for the 
carriage of iron ore eastwards, which was attributable to the in- 
creased local consumption. There was a considerable increase of 
expenditure under the head of maintenance of way, caused by 
renewals, The directors recommended a dividend at the rate of 
3 per cent, per annum, less income-tax. 

THE half-yearly general meeting of the Midland Company was 
held on Tuesday, at Derby. The chairman said the revenue 
account showed an increase from coaching, £39,374; from mer- 
chandise, £81,893; from minerals, £21,469; from cattle, £3624. 
Total increase, £146,360. The balance available for dividend was 
£742,908, of which £15,507 was brought from the previous half- 
year. The chairman concluded by expressing his belief that 
shortly a new era of harmonious working would exist between 
their own and other companies, and augured that the steadily 
increasing traffic and oe condition of the company would 
ultimately secure still larger advantages to the shareholders. 

THE tonnage of coal sent by the leading lines from South York- 
shire and Derbyshire to London fully maintains the position 
gained by the tonnage rates being low. The entire traffic for the 
= month is larger than that carried last year in July. The 

argest tonnage is put down to the Midland Company, and, with 
the exception of the Great Northern, all the lines show a falling 
off. The Midland are carrying an increased tonnage from the 
South Yorkshire district, owing to the opening of new collieries 
there and in various parts of the Derbyshire coal-field. The 
falling off in the tonnage from Derbyshire is not so large as might 
have been expected. Nine of the leading pits sent in August 
86,965 tons, against 89,792 tons in the month of June. 

Tue following list of the salaries accepted by the chairmen of 
the several railway companies, with the rate per mile at which 
their services are acknowledged, may prove interesting. 


Per annum. Per mile. 
London and North-Western .. «» £2000 oo £1 7 0 
Great Western .. «- oo +» 1000 014 6 
South-Western 2 os «+ «+ of 400 015 0 
Great Northern .. .. «2 oo « 500 100 
Midland “arom ae 35u i 0 8 6 
Lancashire and Yorkshire 1000 ee 2 410 
North-Eastern 20 se on 1500 ee 130 
Great Eastern 700 oe 118 10 
Sheflield co ss ce ce ce ce Oe ee fe 18 6 
South-Eastern oc «+ «os of eof eo 2500 621 
NOU ca tate ian. ce. ano eo) car ‘ 615 0 

THuRSDAY, the 10th instant, when the Ryedale Agricultural 


Show at Helmsley was held, the first section of the Ryedale 
Railway, from Gilling (Malton and Thirsk line) to Helmsley town 
was brought into use for carrying passengers at their own risk and 
without charge, the line not having as yet been inspected by an 
officer of the Board of Trade. The section opened temporarily 
(it is expected to open it permanently on the 1st September) is six 
miles in length, and leaving Gilling, runs for two miles parallel to 
the Malton line, when it curves to the north and crosses the 
Caulkless Spur of the Hambleton Hills in a deep cutting, to which 
it ascends from the vale of Mowbray and descends into the vale 
of Rye, near Nunnington, where there is a station, The line then 
follows the course of the Kye, which it crosses, and makes the 
east side of Helmsley town on a very sharp curve, rendered neces- 
sary by the narrowness of the valley, in which Helmsley nestles 
at the head. When completed the line will serve Kirbymoorside 
and Pickering, and this portion has just been let to Mr. Stead, of 
Southport, the same contractor who constructed the Helmsley 
line. 
TuE report of the directors of the North-Eastern Railway to be 
submitted to the proprietors to-day, states that during the half- 
ear £480,563 of the company’s four per cent. debenture {stock 
io been issued, and that on share capital £74,601 12s. 2d. has 
been received, making together £555,164 12s. 2d. The debenture 
account, including West Hartlepool primary charges, has been re- 
duced to the extent of £223,539 4s, 5d., leaving a net addition to 
the receipts on capital account of £331,625 7s. 9d. The expendi- 
ture during the half-year has been £441,091, of which £190,036 has 
been expended on new rolling stock ; £82,879 on railways in course 
of construction, and the remainder on lines recently opened, and 
in providing additional accommodation on various parts of the 
undertaking. The balance at the credit of the capital account is 
£11,207 15s, 2d. The tables show an increase in the gross receipts 
on revenue account of £185,975, in the expenditure on the same 
account of £99,695 (which includes an unusually large amount for 
compensation), and in the net receipts an increase of £86,280, 
After providing for interest, rents, and other preferential charges, 
there remains a balance of £711,226 3s. 8d. available for dividend 
on North-Eastern consols, The directors, therefore, recommend 
that a dividend at the rate of 8} per cent. per annum be declared 
thereon, which will require the sum of £700,143 14s., and leave a 
balance of £11,082 9s. 8d. to be carried to the next half-year’s 
account. On the Hull and Hornsea revenue account there re- 
mains a balance of £439 9s, 2d., out of which the directors recom- 
mend the payment of a dividend on Hull and Hornsea stock at the 
rate of 1 per cent, per annum. The directors recommend that 
application be made to Parliament in the next session for power 
to raise capital for the purposes therein mentioned. In a former 
report the attention of the shareholders was called to the inade- 
quate accommodation afforded at the York station, and the erec- 
. tion of a new station was suggested and approved. Land for the 
connecting lines has been purchased, but the station itself has not 
been commenced, Considering the time which will necessarily be 
goruned in its construction, and the increasing difficulty in work- 
ing the traflic at the present station, the directors recommend that 
authority to proceed with the new station be now given. The 
usual notices have been given to the Board of Trade preparatory 
to the opening for public traffic of the Ferryhill Extension line, 
and the Gilling and Helmsley branch. The contract for extending 
the line from Helmsley to Pickering has been let, and the 
works will be at once proceeded with, 





NOTES AND MEMORANDA. 


THE deepest colliery shaft in England is that of Rosebridge, 
near Wigan, It is 2376ft. from bank to sump. 

THE crude soda ash of commerce is often contaminated by 
sulphide of sodium, and sulphide of iron, giving a dirty yellow 
colour to the ash. To remove this ‘impurity it has been proposed 
to add freshly precipitated carbonate of zinc and oxide of zinc, by 
which insoluble sulphide of zinc is precipitated, and carbonate of 
soda or caustic soda takes its place. In a small way this will 
afford a method for rectifying crude material, which is often too 
dirty for use. 

OnE pound of the finest Dacca thread is 250 miles in length. The 
most delicate pieces of muslin are transported in bamboo reeds, and 
a tube 18in. long and lin. in diameter, will hold twenty-two square 
yards. A Persian ambassador to India, on his return to his 
native country, once presented the king with a cocoa-nut shell 
containing a turban sash sixty cubits long. The warp threads, in 
the best qualities, number from 1000 to 1800 in a piece one yard 
wide, Four square yards of some specimen weigh only 566 grains, 

THE present consumption of coal for domestic use is generally 
estimated at one ton per head for the whole population, and may 
be assumed to absorb nearly one-third of the entire production. 
It is probable that this rate per head will continue pretty constant, 
because, although more economical methods for using coal in dwell- 
ings may probably be introduced, yet the increasing wealth of the 
nation will cause coal to more liberally used for domestic 
purposes. The future increase of consumption under this h 
— may be expected to coincide with the increase of the popu- 

tion. 

THE secret of the manufacture of Chinese gongs seems to have 
been revealed recently by MM. Julien and Champion, who have 
found that bronze which is brittle at the ordinary temperature be- 
comes malleatle at a dull red heat. The makers of bronze imple- 
ments of ante-historic times were evidently aware of the fact, and 
no doubt also the manufacturers of the bronze lamps found in the 
buried Italian cities, Lately they have made experiments on this 
matter at the Paris Mint with the view of determining the condi- 
tions most favourable to working the alloy, and it has been found 
that a bronze containing 20 per cent. of tin, which at the common 
temperature is as brittle as glass, may at a dull red heat be forged 
and beaten out as easily as soft iron. 

In the preparation of permanganate of potash, 500 lb. of freshly 
prepared potash lye, of 45 deg. Beaumé, are mixed with 105 lb. of 
pure chlorate of potash, and concentrated by evaporation inan 
iron kettle; and then under constant stirring, 182 lb. of finely 
pulverised black oxide of manganese are added, and the heat con- 
tinued until the whole is fluid. It is then stirred until cold, 
The granular mass is again heated to redness in small iron kettles 
until it is half fused, and is then, after cooling, broken up, boiled 
with water in a large pot, and allowed to settle. The clear liquor 
is decanted and evaporated to crystallisation. In this way from 
180 lb. of oxide of manganese, 98 lb, to 1001b. of permanganate of 
potash in beautiful long needles can be obtained. 

THE German Correspondent gives the following statement of 
the number of teachers actively engaged in the work of education 
at the various universities of Prussia, the Academy of Munster, 
and the Lyceum of Braunsberg, during the winter term 1872-1871 : 
—Protestant theology : 78—viz., 53 professors, 14 extraordinary 
professors, and 11 Privatdozenten. Catholic theology : 30—viz., 
21 professors, 5 extraordinary professors, and 4 Privatdozenten, 
Jurisprudence: 90—viz., 55 professors, 16 extraordinary pro- 
fessors, and 19 Privatdozenten. Medicine: 210—viz., 75 pro- 
fessors, 46 extraordinary professors, and 89 Privatdozenten. 
Philosophy : 400—viz., 208 professors, 82 extraordinary professors, 
and 110 Privatdozenten. Thus, in all, Prussia possesses 803 
academical teachers, of whom 412 are professors, 163 extraordinary 
professors, and 233 Privatdozenten. 

THE experiment of making beet sugar in America has been 


thoroughly tried by the Germania Company, at Chatsworth, | 


Illinois, and the result is not very encouraging. The company 
owns 2400 acres of land, and is provided with all the appliances 
for the manufacture of the commodity, the mechanism having 
been for the most part imported from Germany. It is believed 
that in proper localities this important industry may be made to 
thrive, and yield handsome returns upon the capital invested. 
But it appears to be tolerably evident that some other soil than 
that of Illinois will have to be selected. Underlying the State of 
Illinois is an immense deposit of saltpetre, which shows itself in 
any of the crops, but especially in the sugar beet. In some of the 
fourth products sent to St. Louis, boiled from molasses, which had 
been kept from the end of one season to the beginning of the 
next, no less than 10 per cent. of nitre was found by their 
chemist. In fact, the fine needle crystals of nitre were mixed 
with those of the sugar, so that they could be scraped off the 
surface of the mould. This peculiarity of the soils of the prairies 
renders them unfit for raising beets for sugar making. The lack 
of good water is another serious difficulty. In California the 
juice of the beet yields from 1 per cent. to 4 per cent. more of 
saccharine matter than in Illinois, 

THE quantity of coal lying beneath the Permian and other 
newer strata at depths exceeding 4000ft., and therefore below the 
estimated practical working depth, is computed at upwards of 
41,144 millions, thus: — 
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Of this quantity it will be seen that more than 29,000 millions of 
tons are assumed to lie at depths of between 4000ft. and 6000ft., at 
which latter depth the temperature of the earth would be 150 deg. 
Fah, The remainder, amounting to more than 15,000 millions of 
tons, isassumed tolie at depths varying between 6000ft. and 10,000ft., 
at which maximum depth the temperature of the earth would be 
215 deg. Fah. or 3 deg above the temperature of boiling water at 
the sea level. To these quantities are to be added 7320 millions of 


tons returned as being at greater depths than 4000ft. within the 


1,500,000,000 
41,144,300,400 

















area of the known coal-fields, Of this quanti’ bably 5922 
millions of tons lie between the limits of 400K. nd GOOOEE. in 


depth, and the a millions of tons between 6000ft. and 
10,000ft. With these additions the total quantity of coal lying at 
— exceeding 4000ft. will be a little more than 48,465 millions 
of tons, 








MISCELLANEA. 


On the 23rd May an earthquake was felt at Nynee Tal in the 
Himalayas. At that English hill station there isa beautiful lake, 
and it is now to be noted that since the earthquake it has emitted 
a strong sulphurous smell. 


OFFICIAL statistics brought down to May 31st this year show 
that in the five months ending with that date the exports of rails 
from Belgium amounted to 25,536 tons, as compared with 50,617 
tons in the corresponding period of 1870. Notwithstanding this 
unfavourable result the Belgian iron trade may now be pro- 
nounced fairly active. 


THE colliers of South Lancashire are dissatisfied with their 
present rate of remuneration, and are about to ask an advance of 
10 per cent. again. Last year, it will be remembered a similar 
movement, which resulted in nothing, took place. The question 
was discussed at a meeting of the delegates of the Amalgama 
Association of Miners, and it was resolved that the executive 
should take action immediately. 

A BELGIAN paper announces that an international exhibition is 
to be held at Brussels in 1876, and that the preliminary arrange- 
ments for its organisation are now being made. It is to coincide 
with the triennial exhibition of the Fine Arts, and will take place 
in the same building. That building, with its annexes, will cover 
an area of about 12 acres, and in addition there will be annexes 
and a park. The estimated expenses are 3,300,000f. (£132,000). 


No stamp duty is to be imposed on newspapers in France, but 
a duty will be established on every description of printing-paper. 
For books it will be 8s, per cwt., and for newspapers 16s. per ewt. 
Newspaper paper is of an inferior “or and will be charged 
twice as much as the superior kind. This absurdity is owing to 
the objection raised to the income tax by several politicians, 
amongst them M. Thiers himself. But it is supposed he will very 
shortly give up his old prejudices, 

THE preparations for the manufacture cf the Martini-Henry rifle 
and ammunition on a large scale are now far advanced at the Go- 
vernment factories, and we understand that about 10,000 of these 
rifles, with 2,000,000 rounds of ammunition, will be supplied during 
the present year. The Pall Mall Gazette says :—It og a 
the knowledge of this circumstance which has stimulated into re- 
newed activity the opposition of those who are unfavourably dis- 
posed towards the Government arm. 


Mr. Fuuger, of Detroit, made himself two spacious wings of 
rattan, cork, and oilskin, summoned his friends and the news- 
paper reporters, repaired to the roof of a one-storey house, and 
promised just before he commenced to flap that he would tele- 
graph back from Grand Rapids. He flapped, but instead of being 
watfted upward and cleaving the blue air, he landed among some 
weeds on his stomach, He explained that somehow he had lost 
the centre of gravity, and the audience took that view of it. 

Tue Admiralty have ordered a commencement to be made of the 
squadron of small, handy, heavily-armo gun vessels, two of 
which were on Monday laid down in the dock at Chatham, in 
which they are to be built. Three others of the same description 
of vessel will be commenced as soon as the work now in hand at 
Chatham Dockyard will allow. The new gun vessels are to be 
150ft. in length, and of light draught, each drawing under 9ft. of 
water. Each of the vessels will carry four guns, two of which 
will be of large calibre. 

A SEAM of pure anthracite coal, 9ft. thick, was struck a day or 
two ago at the Hendrelais Colliery of the Yniscydwyn Iron and 
Coal Company, Swansea Valley, after an exploration lasting eleven 
months. Two attempts to reach the coal have been made: the 
first was unsuccessful owing to the quantity of quicksands to be 
encountered, but at the second trial the mine sought for was 
found at a depth of 65 yards from the surface. It was thought 
that no coal existed at this spot, but it is now considered that a 
field 2000 acres area and 9ft. thick has been discovered. 

THE extensive employment of indigo makes a new solvent of 
importance. In the first oan, Venetian turpentine, heated to the 
point of ebullition, dissolves indigo with the same blue colour as 
does sulphuric acid or aniline. ter cooling, magnificent copper- 
red crystals separate. The crystals can easily be freed from the 
solvent by ether or alcohol. Boiling paraffin is an equally good 
solvent, A somewhat dilute solution of indigo in paraffin can 
with difficulty be distinguished from the alcoholic solution of 
fuchsine. Petroleum dissolves indigo with carmine red solution ; 
so also spermacetti and stearic acid, the first with carmine violet, 
the last with blue colour. 


THE new 30-ton crane on the iron pier, at the Royal Arsenal, 
which had been tested only a short time since with a wei-zht of 36 
tons, gave way on Wednesday under the strain of an 18-ton gun, 
which was being lowered into the hold of the Forest King, for 
transport to Nova Scotia. The gun, though checked in its de- 
scent by the break, fell ratherheavily, but did comparatively little 
damage to the ship, which was able to sail this morning, and is now 
on her voyage. The crane, however, suffered considerable damage, 
two of the principal cogwheels being stripped, and the fragments 
scattered with /such violence that some of them are embedded 
deeply in the woodwork of the pier. 

THE Monetary Times recounts the following Canadian railroads 
on which work is progressing this season :—A branch of the Great 
Western from Harrisburg to Brantford, the two narrow gauge 
lines from Toronto (the Toronto and Nipissing and the Toronto, 
Grey and Bruce), the Wellington, Grey, and Bruce, the Canada 
Air Line and the parallel road, the Canada Southern. Among the 
most promising schemes not yet begun are a line from London 
northward into the counties of Grey and Bruce, the Credit 
Valley Railway, an extension of the Berlin and Doon Branch of 
the Grand Trunk to Galt, a branch line to connect Hamilton with 
the Buffalo Division of the Grand Trunk at Caledonia, or with 
the Canada Air Line or Canada Southern near that place, All of 
these are in the province of Ontario. 

Mr. LEAN, the engine reporter, in returning thanks for the 
compliment iyo him in drinking his health at the Cargoll Mine 
meeting, said his duty was chiefly to report facts and figures, and 
he was very sorry that his figures brought out some facts which 
were rather detrimental to the character of Cornish mining. The 
performance of Cornish engines had fallen off from 20 to 25 per 
cent. compared with what it was some few years ago. This was, 
no doubt, partly attributable to the machinery getting older, and 
from the corrosion in the pipes, &c.; but he also felt assured that 
a large part of the falling off was due to the inferior quality of 
the coals too often supplied to the mines. He had every reason 
to believe that the county of Cornwall actually lost to the extent 
of £25,000 or £30,000 a year, owing to the rubbish supplied in the 
way of coal. 

A LARGE number of workmen are now easton at the esta- 
blishment of Messrs. Spencelayh and Archer, of the Medway Iron- 
works, Chatham-intra, in the manufacture of a new description 
of torpedo for the Government, in addition to the large quantity 
of torpedoes already supplied to the War Department by the same 
firm. The torpedoes hitherto manufactured have been of a sizo 
to contain each a charge of 5 cwt. of gun cotton, a supply having 
also been sent into the Royal Arsenal, Woolwich, intended to be 
used with,charges of 3 cwt. of gun cotton. The new description 
of torpedo, the contract for the manufacture of which has just 
been taken by Messrs. Spencelayh and Archer, are bei le on 
anew principle, each being exploded by charges of 1 ewt. of gun- 
cotton. The whole of the oes are to be completed and 


ee _ ag mq * peepee in the a of .a very short 
e, and by the of the present year sev: torpe- 
does will be in possession of the War De t. Communica- 


tions have been received by Messrs. Spencelayh and Archer 
relative to the manufacture of torpedoes for some of the conti- 
nental Governments, 
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Grants and Dates of Provisional Protection for Six Months 


1696. Berriman Sawpoy, Kingston-upon-Hull, “ Improvementsin sewing 
machines.” —29th June, 1871. 

1702. AnTorve JULIEN Deston, Fives-lés-Lille, Nord, France, ‘‘ Improve- 
ments in machines for calendering stuffs.”—30th June, 1871. 

2803. Davin Suive, South ton-buildings, London, ‘‘ Improvements in 
governors and governor valves for steam engines and other machinery.” 
—10th July, 1871. 

1832. Jean Meruopios Joannipes, New Broad-street, London, “A new 
anti-mildew grain and seed protector.” 

1835. Joun Torrance and THomas Torrance, Bitton, Gloucestershire, 
“An improved mode of and apparatus for bleaching and draining 

fibre and other pon te ployed in the facture of 
r.”—13th July, 1871. 

1849. Henry Steap, Moorgate-street-chambers, Moorgate-street, London, 
“ An improved stringed musical instrument.”—14th July, 1871. 

1867. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improve- 
ments in holders.”— A com ication from Emile Barberot, Boule- 

ett St. Martin ‘ Paris. —17th July, 1871. . ‘ 

. ALBERT ZrpseR, Biala, Aus! mproved apparatus for prevent- 
ing incrustation in steam boilers.” 4 it " 

1874. FREDERICK WILKINson, Manchester, ‘‘ Improvements in the treat- 
ment of cotton previously to its being spun into yarn.” 

1875. Jutius Kuttrwer, New York, U.8., “ Improvements in looms for 


wee corsets and other articles having gores or gussets.”—18th July, 














1881. ABRAHAM HeENTHORN Stott, Oldham, Lancashire, ‘‘ Improvements 
in the construction of fireproof and other flooring for buildings.” 

1885. Sir Gzorce Bowyer, Radly Park, Berks, “Improvements in the 
construction of road or a 

1889. Henry Epwarp Newron, cery-lane London, “An improved 
Jounging chair.”—A communication from William Palmer, New York, 


1890. THomas Morris, Tyddynhelen, near Carnarvon, and Tomas 
Epwarps, Newbrough- Carnarvon, “‘A new or improved self- 
acting fog and danger signal or alarm for railways.” 

1893. Wittiam Morcan, Kilwinning, Ayr, N.B., “Improvements in 
derrick cranes.” —19th July, 1871. 

1895. Bristow Hunt, Serle-street, Lincoln’s-inn, London, ‘“ Improve- 
ments in ink holders.”—A communication from Maurice Gariel, Paris. 
1901. Samuet Sivcrair Rosson and Grorce Berwick, Sunderland, 
Durham, “‘ An improved composition for preserving metallic, wooden, 

1902, Vicon Wenore, Li Belgium, “Improved apparatus f 

2. Victor WEROTE, » lum, “* roved @ jus for eva) 
ratin; ."—20th July, 1871. 4 - 

1910. WiLt1am Epwarp Geno, Wellington-street, Strand, London, ‘‘ Im- 

vements in ploughing by steam.”—A communication from John 
ead and Charles Arthur Matthieu, San Francisco, California, U.S. 

1913. Joun Stropart, Shettleston, Lanarkshire, N.B., “‘ Improvements in 
apparatus for digging potatoes or other roots.” 

1915. RicnarD Bricut, Bruton-street, Westminster, “‘ Improvements in 
the construction of lamps.” 

1917. Joun ForpRED, Blackheath, Kent, ‘‘ Improvements in treating and 


ig 
1919. Robert WARNER and JouNn Brooke, Jewin-crescent, London, ‘‘ Im- 
provements in pumps.”—21st July, 1871. 


1927. Sitas Rocers, cery-lane, London, “ Improvements in brakes 
for carriages and other vehicles.” 
1933. James Moore Cements, New Birmingham, ‘“ An improved 


-street, 
sewing machine needle setter and threader.” 

1934. GEoRGE QurIN and Josgr Esst, Gratz, Austria, ‘‘ Improvements in 
lamps for burning petroleum or other mineral oils.” 

1935. Bristow Hunt, Serle-street, Lincoln’s-inn, London, “ An improved 
egg beater or liquid mixer.”—A communication from Dr. Rollin Austin 
Goodenough, jun., Paris. 

1037. FREDERICK Puitip Preston, Joun THEopoRE Prestige, Epwin 
James Preston, and WILLIAM ALFRED PresticE, High-street, Dept- 
= a “Improvements in waste water preventer cisterns.” —22nd 

¥Y, A501. 

1951. Josepa Catiste Grosvenor pu VaLLon, Birmingham, ‘ Improve- 
ments in punches.”—25th July, 1871. 

1959. CHARLES WituiaM Siemens, Great .George-street, Westminster, 
“Improvements in smelting iron ores, and in apparatus employed in 
connection therewith.” 

1963. WitL1aM Love, Bowling, Dumbarton, N.B., ‘‘ Improvements in the 
manufacture of lp from straw and similar fibrous materials, and in 
apparatus therefor.”—A communication from Hector Joseph Lahousse, 
Prague, Bohemia. 

1964. Witt1am Luscomse Lavers, Ballydoyle, Cork, Ireland, “ Improve- 
ments in reaping machines.”—26th July, 1871. 

1966. THomas James Situ, Fleet-street, London, ‘Improvements in 
machinery or apparatus for combing wool, cotton, and other fibrous 
substances.”—A communication from Louis Bourau, Rue Panquet, 


Paris. 
1967. Pierre Apo.pue Dormoy, Rue des Filles-du-Calvaire, Paris, “ Im- 
r ts in the facture of steel and iron, and in the apparatus 
in connection therewith.” 


1969. Epwarp Taytor, Rochdale, Lancashire, ‘‘ Improvements in the 
treatment of human excreta, and of blood and towns’ refuse for the 
manufacture of manure therefrom.” 

1792. Georce Warsop, Royal-terrace, Queen’s-walk, Nottingham, “ Im- 
P its in perambulators and other ca: es.” 

1973, Latrexce Hut, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
tramways.” 


Notices of Intention to Proceed with Patents. 
859. Jon Onions, Suffolk-place, New-road, Rotherhithe, Surrey, ‘* Self- 
basting jacks.” 
860. Sir Taomas Grorce Avcustus Parkyns, Gloucester-square, Hyde 
Park, London, ‘‘ Bridges, &c.” 


868. FREDERICK WILKINSON, Manchester, “ Applying tubes of paper or 
other material to spindles of mules, &c.”—31st March, 1871. 
ter, ‘* Pre- 











1464. Wittiam Ropert Lake, Southampton-buildings, London, “ Blocks 
for colour printing.”—A communication from Moritz Laemmel.—lst 
June, 1871. 

1622. Matruiev Leon Somze, Brussels, Belgium, “ Joints for water, gas, 
and other pipes.”—20th June, 1871. 

1630. Henry Septimus Coteman and ALFRED Georce Epwin Morton, 
Chelmsford, “ Cultivating land.”—21st June, 1871. 

1652. Joun Ropert Orp and Henry Mappison, Darlington, “‘ Breaking 
stone.” —23rd June, 1871. 

1665. Henri Lerevre, Rathbone-place, Oxford-street, London, “ Effecting 
calculation.” —24th June, 1871. 

1773. Witt1aM Boon, Shildon, near Darlington, ‘‘ Locomotive, &c., 
engines.” —6th July, 1871. 

1789. THomas Baitey, Birmingham, ‘‘Breech-loading fire-arms.”—8th 
July, 1871. 

1836. Wittiam Bayviss, Monmore-green, Wolverhampton, “ Fencing.”— 
13th July, 1871. 

1867. ALEXANDER Metvitte Criark, Chancery-lane, London, “ Pen- 
holders.”—A communication from Emile Barberot. —17th July, 1871. 

1874. FREDERICK WiLk«yson, Manchester, “‘ Treating cotton.” —18th July, 
1871. 

1875. Jutius Kuttwer, New York, U.8., ‘Looms for weaving corsets, 
&c.”—18th July, 1871. 

1889. Henry Epwarp Newton, Chancery-lane, London, “ Loungi 
chairs.”—A communication from William Palmer.—19th July, 1871. 

1912. Curistorner Witsoyx, Accrington, ‘“‘Stop-motion for warping 

hi "—A ication from Paul Wilson and James Hunter. 

1919. Ropert Warner and Jonn Brooke, Jewin-crescent, London, 
* Pumps.”—21st July, 1871. 

1942. Joun Lewras, Manchester, “Constructing lamps employed for 
illuminating purposes.”— 24th July, 1871. 

1962. Davip Davipson, Glasgow, N.B., ‘‘ Steam boilers.” —26th July, 1871. 

2042. Tuomas WuirrneaD, Holbeck, ‘‘ Preparing and spinning flax, &c.” 
—2nd August, 1871. 

2049. Ezra Haskett, New Hampshire, U.S., “ Alarum pumps for navi- 
gable vessela.”—3rdAugust, 1871. 

2074. Peur Jonan Exman, Stockholm, Sweden, “ Window sashes and 
frames.”—5th August, 1871. 





All | nee having an interest in o; ing any one of such applications 
should leave particulars in writing of their objections to such application 
, agg office of the Commissioners of Patents, within fourteen as of its 


List of Specifications published during the Week ending 
12th August, 1871. . 

1092*, 4d.; 278*, 1s. 2d.; 362*, 8d.; 3037, 1s. 6d.; 3101, 8d.; 3255, 1s. 10d.; 

8268, 10d.; 3269, 10d.; $276, 10d.; 3295, 1s. 4d.; 3296, 1s. 10d.; 3297, Sd.; 

8299, Is. 4d.; 8305, 10d.; 3306, 1s.; 3310, 10d.; 3312, 10d.; 3813, 1s. 6d.; 













3318, 10d.; 3319, 1s. 8d.; 3820, Is,; 3322, 1s. 2d , 1s. 4d.; 3330, 1s. 2d.; 
3332, Is. 4d.; 3337, 1s. 2d.; 3340, $350, 10d.; 3351, Sd.; 
$353, 8. 10d.; 8, 4d.; 14, 4d.; 15, 4d.; 18, 4d.; 19, dd.; 20, 4d.; 
22, 4d.; 24, 4d.; 26, 4d.; 27, 4d.; 30, 4d; 34, 4d.; 35, 4d.; 87, 4d.; 38, 4d.; 
40, 4d.; 45, 4d.; 47, 4d.; 109, 4d.; 890, 4d. 
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ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 


Class 1.—PRIME MOVERS. 
Inciuding Fixed Steam and other Engines, Horse, Wind, and 
Water Millis, Gearing, Boilers, Fittings, &c. 
253. W. Ropinson, Guide Bridge, Lancashire, “‘ Steam trap.”—Dated 31st 
January, 1871. 

This invention relates to an improved arrangement of apparatus called 
a “‘ steam trap,” designed for the purpose of allowing of the escape of air 
and condensed water from steam pipes, steam chests, drying cylinders, 
and so forth, and at the same time to prevent the escape of steam. At 
the lower end of the escape pipe is fixed a hollow conical plug in a 
horizontal position, and on this plug is fitted a socket or faucit, capable 
of turning thereon ; and from t. socket lead two pipes, one on each 
side of the plug. The latter has two ways or openings, and the faucit, 
with its inlet and outlet pipes, oscillates thereon (like the beam of a pair 
of scales), and thus acts asa two-way cock. In the end of the outlet 
pipe, which is turned slightly downwards, is connected a hollow ball, 
and from the bottom of the latter a communicating pipe leads into the 
outlet pipe, on the other side of the plug. The outlet pipe, the end of 
which is also bent downwards, is provided with a balance weight, having 
a tendency to raise the ball. 

260. G. E. Jerrery and R. Luke, Stamford, “* Engires and boilers.” —Dated 
31st January, 1871. 

The boiler is round and vertical, and a large tube or water chamber is 
suspended centrally over the fire, and is connected with the water space 
which surrounds the fire by cross tubes, so as to maintain the circulation. 
The cylinder is fixed on the side of the boiler, and is mounted on a plat- 
form with three running wheels. The axle bearings of the leading gne 
are fixed on a turntable which is capable of moving round on the platform 

H. Davey, St. Neots, Huntingdon, “ Steam engines.”—Dated, Ist 
February, 1871. 

This invention consists, First, in actuating the valves of steam engines 
by the aid of subsidiary steam cylinder and piston, so connected by a 
lever to the main piston rod, or part of the engine receiving motion 
therefrom, and to the slide or other valve, as that the relative motion of 
the main piston and of the subsidiary piston shall effect the desired regu- 
lation of the motion of the slide or other valve. To regulate the motion 
of the subsidiary piston and slide valve a cataract mechanism may be 

ted to the rod thereof or to the lever. Two direct-acting engines 
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870. Epwarp Frevp, Chandos-chambers, Adelphi, Westmi q 
ew or counteracting incrustation in steam boilers, &c.”—lst April, 


871. 

879. James Jonnson and WitwiaM Jones, Manchester, ‘‘ Lubricating the 
bearing surfaces of shafts, &c.” 

881. bi en Pearson and Hervey Brapsvry, Birstall, ‘‘ Looms for 
wea 5 

883, Witt1aM Kempe and Arruur Kempe, Holbeck Mills, Leeds, “‘ Tenter- 
ing and drying es.”—3rd April, 1871. 

903. Joun LLEWELLIN, jun., Bristol, “‘ Filters for attachment to service 
and supply water pipes.” 

905. WILLIAM ng ot peaeaanaiera Redruth, “Stamping, crushing, or 


pulverising o1 
907. Witt1am Epwarp Newton, Chancery-lane, London, ‘‘ Pyro- 
eters.” —A communication from agi oY epee April, 1871. 
91f. Jonn BLAND Woop, Manchester, ‘‘ Fabrics or materials for covering 


floors, d&c. 
912. Wir1t1Am Nunn, Oak Lodge, Bushey-hill, Camberwell, Surrey, 
“Wheeled covered a " : " 
917, Gzorce Pautir, jun., Liverpool, “Desks, music stands, &c.”—6th 


Apri . 
931. FERDINAND Cart Avoust Von Leverzow, Kiel, Prussia, ‘‘ Flower 


934. Tuomas Arxtns, St. Albans, “ Boilers and furnaces for heating water 
and generating steam.” 

936. THomas WILLIAM ATLEE and Georce Jonson Artie, Birmingham, 
“Taps.”—8th April, 1871. 

941. Epovarp CHar.Les Descamps and Francois SERAPHIN BREH, Beersse, 
ad blocks of stone, &c.” 

947. Samuet Epwarp AsqviTn, Leeds, and Freperic ALEXANDER GREEN- 
woop, Bradford, “S; wool, &c.”—10th April, 1871. 

964. Henry Josera Mance and Joun Jones Jenkins, Swansea, “ Tin and 


965. Cameron JoserH Francis Stuart MacDowatt, Pall Mall, London, 


“* Soldiers’ knapsacks.”—11th April, 1871. 
959. oe ioMAS ALDRIDGE, Blackman-street, Southwark, Surrey, 


ies. 
065. Gustav Sremssex, Stockholm, Sweden, “ Indicating temperatures 
between wide limits.” 
972. Davip Jackson, Lortimore-road, Walworth, Surrey, ‘Sulphuric 
”—12th April, 1871. 
980. Davip Greio and Max Eyra, Steam Plough Works, Leeds, “Traction 


engines.”—13th April, 1871. 

900. Avavst Laraug, Li “ Camp beds.”—14th April, 1871. 

1000. ALEXANDER VILLE CLARK, cery-lane, London, “ Bone, 
horn, pith, ‘&c.”—A comm Nathaniel Brown Rice and 
William —l6th April, 1871. 

1026. ALEXANDER MELVILLE Chancery-lane, London, “Money 
lock, and A communication from Samuel Newell Brown 
Alvord Orlo Miles.”—18th April, 1871. 

1031. Wt.t1am Brookes, -lane, London, “Scouring and rinsing 

wool.”—A communication from Frangois Joseph Leroy.—19th April, 


1871, 

1874. ALEXANDER MELVILLE CLark, Chancery-lane, London, “ 
metallic oxides.” — A cauanoiasien i 
Grawita.—22nd May, 1871, 


from William Jules us 





may be arranged to work as though coupled at right angles by connecting 
the before described valve gear of each engine at right angles to a crank 
shaft rotated by the subsidiary pistons. Fixed but adjustable expansion 
valves are pote hm inst which the slide valve works, with ports 
which are opened and closed by the expansion valves, Or expansion 
valves are worked, according to the Second part of the invention, by being 
connected directly to a subsidiary steam piston and cataract, such as 
before described, the cataract being regulated by a governor. The Third 
of the invention relates to the construction of a governor for regu- 
Exting either the aforesaid cataract or the throttle valve to the steam 
pipe, consisting of a weight or spring, which is wound up by the motion 
of the engine, and which reacts upon and imparts rotary motion to a 
spindle carrying vanes inside a closed casing containing a fluid, the 
resistance of which produces a constant motiun of the spindle. The 
rising or falling of the weight or spring as the speed of the engine in- 
creases beyond or falls below the normal , effects the closing or 
opening of the throttle valve or the variation of the am ang gear. In 
meen of the spindle with vanes may be employed a pendulum. 
294. W. R. Lake, Southampton-buildings, London, “ Electro-motors.”—A 
communication.—Dated 2ad February, 1871. 

To the under surface of the carriage the inventor pivots a long oscil- 
lating horizontal lever. Onsuitable centres he pivots two short oscillating 
levers. At the outer ends of the main and inner ends of the short levers 
are secured armatures, in such a manner that their full surface shall be 
presented for the action of the electro-magnets, which are ged in 
pairs ; those diagonally one at the same instant have their circuits 
completed by being brought in contact with the battery. The circuits 
are aiternatel broken and pleted, and the magnets excited through 
the action of Lae attached to levers, which form the current breakers. 
They are moved to and fro by pins being struck wy the non-conductors at 
the ends of the oscillating levers. The power thus received from the 
battery is made to operate a lever ; the long arm of the lever lies between 
the power and the fulcrum. The power is communicated through 
suitable gearing to the carriage axle or wheel. 

298. W. WALKER, Manchester, ‘‘ Steam pumps.”—Dated 8rd February, 1871. 

This invention relates to steam pumps, and consists principally of an 

re t of apparatus whereby the piston of the steam cylinder 
acting at each end of its stroke against a pin fixed in a cored piston 
valve [and projecting into the cylinder causes the said valve] to slide in one 
m or the other, and thus admit steam behind a solid piston fixed 
on the end of the spindle which carrics the slide valve, and this steam 
acting against so! changes the position of the slide valve 
immediately, and thus effects the return stroke of the steam piston, 
which then comes against the other pin and reverses the operation. 
304. J. Hecrmporrom, Oldham, ‘‘ Steam boilers and furnaces.”—Dated 4th 


- < han ts apply t and doubled-flued boilers, th 
a) a) ou! - ers, the 

to render the furnace self-feeding, and to improve the com- 
bustion and economise fuel, and at the same time prevent smoke. The 
consists princi, in an arrangement for feeding the furnaces 

from the top through tubes riveted to the shell of the boiler and passing 
through the water space into the furnace. Over each furnace there are 
two or three of these tubular openings, so that the fuel can be fed at 
different parts of the fire. Above the openings are hoppers, into which 











the fuel is fed, and the openings are closed more or less (ur en when 
required) by means of slidi: Soamn,s0en to admit more or less as 
may be desirabie, the fuel Hing into the fire by own weight, = 

e 8 doors are open, the quantity admii depending u; 
distance to which the sliding deus are 4 5 % 

307. R. Grmpwoop, Edinburgh, N.B., “Steam boilers and locomotives.” — 
Dated 4th February, 1871. 

One part of this invention is]carried out by composing the boiler of 
two or more vertical cylindrical parts of comparatively small diameter, 
and connected together in the longitudinal line of the carriage. The im- 
provements in boilers consist in having the main fire or furnace in or 
plied to only one of a set of two or more boilers, and in constructing 
flues to lead the fire gases from the first boiler into chambers or flues in 
_ second boiler, and thence into the others if there are more than two 

1lers, 


Class 2.- TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, 
Harness, &c. 

258. E. B. Burr, Dalston, “ Window fastenings."—Dated 31st January, 

1871. 

This contrivance consists of a piece of india-rubber or other suitable 
elastic material in combination with a pair of wedges suitably fitted at 
each side of the sash or shutter or of the window frame. 

266. J. 8S. Srarwes, London-street, London, “ Signalling apparatus.”—Dated 

lst February, 1871. 

The chief feature of novelty in this invention is the construction of a 
hollow compressible box or chamber fitted with an internal spring in 
such a manner as to restore the box or chamber after pression to its 
original dimensions. The box.or chamber is fitted with a tube, one end 
of which enters the interior and the other projects outwardly. Into this 
tube is entered a horn. By placing the hand over the tube and pressing 
it down the box or chamber is compressed and the air forced outwards 
through the horn, thereby sounding the same. By removing the hand 
the air is admitted simultaneously through the tube and horn, and the 
spring restores the box to its original shape. 

275. H. W. Dyer, Bristol, “‘ Fizing chairs on railways, &c.”—Dated lst 

February, 1871. 

A frame fitted with gauges is used for determining the relative positions 
of the chairs; the gauges fit tightly in the jaws of the chairs to hold 
them in position. 

285. E. Tomxins, Manchester, “‘ Heating railway ‘carriages."—Dated 2nd 

February, 1871. 

This invention consists in improved modes of heating pipes, foot- 
warmers, or other receptacles in the compa:rtments of the 
means of the exhaust steam from the engine, or by water heated by the 
exhaust steam, or by steam direct from the boiler, there being 
couplings to the foot-warmers or receptacles and valves for the 
required quantity of steam or heated water. 

390. G. ANGELL, Clerkenwell, “‘ Propelling and stecring vessels.” —Dated 16th 

February, 1871. 

Mounting propellers in or on rudders or in hinged framing, and driving 

them by bevel gearing. 








Class 3,—F ABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c, 

256. W. Grnss, Brentford, “* Machinery for treating and preparing flax.”— 

Dated 31st January, 1871. 

According to this invention rollers, beaters, or stampers are formed 
with square or lozenge-shaped projections on them to act w the 
plants in order to open them out ready for after treatment for paola 
or they can be cut up for half stuff or paper pulp. The rootsor bard 
portions can be milled under edge runners in a rotary pan in a wet 
or dry state. 

271. R. Stewart, Greenock, Renfrew, and J. Wattace, Glasgow, * Ma- 

chinery for preparing esparto grass and paper.—“‘ Dated lst February, 
1871 


The improved machinery is designed to crush, bruise, or break the 
grass, to then beat it, and thereby disintegrate it and loosen the fibres 
and dust, and to finally separate the fibres from the dust. At one end of 
a framing a pair of horizontal rollers are mounted, and the grass is fed in 
between them, pressure being applied by weights or springs to bruise or 
crush the grass sufficiently. On proceeding inwards from the rollers the 
grass is encountered by « series of blades or beaters upon a revolving 
drum, and it is afterwards carried around the lower of a casing by 
a series of rakes mounted on a revolving shaft, and the main body of it 
is delivered at the opposite side. The part of the casing over which the 
grass is raked is perforated or made of wire gauze, and dust and fine 
fibres pass through and down upon an inclined reciprocating sieve or 
riddle, by which the fine fibres are separated from the dust. 

272. W. S. Hoven, Kearsley, Lancashire, “ Spinning cotton, dc.”—Dated 

lst February, 1871. 

This invention relates to an apparatus designed for the age of 
clearing the waste or “fly” from the rollers of drawing, slu g, and 
roving frames, and of throstles and other similar machines used in the 
preparation and spinning of cotton and other fibrous substances, in place 
of the cloth covered clearer rollers or flats hitherto employed for that 
purpose, and consists principally in the use or employment for such pur- 
poses of an endless travelling cloth or belt passing around two rollers, 
and moving in contact with the topfrollers. 

299. J. and M. Otproyp and J. Woopcock, York, “ Opening and stopping 
down fabrics during dyeing,”-——Dated 8rd February, 1871. 

This invention consists, First, in the employment of a spiral grooved 
roller placed in front of the dye vessel for the fabric to pass over or under 
for opening or expanding the fabric. Secondly, in the application of a 
winged roller placed in the dye vessel for holding the fabric in the dye 
liquor; or, instead of the above rollers, a travelling scray or an endless 
chain of lathes for the above purposes. 

303. R. Cortis, and W. Greastey, Manchester “ Preparing fibrous sub 
stances.” —Dated 4th February, 1871. 

This invention consists, First, in an improved mode of constructing th 
nipping rollers of the condenser carding engines, patented by A. V. 
Newton, on the first day of February 1869, No 308. Secondly, in epplying 
a self-acting scraper under carding engines, to remove the dirt and flyings. 
Thirdly, in the winding on motion of self-acting mules; and, Lastly, in an 
improved mule for spinuing wool. 

306. T. Bett, W. W. Urnqvart, and J. Lixpsay, “ Dundee, N.B., “ Power 


looms:#— Dated 4th February, 1871. 
This invention has principally for its object the adaptation of power 
ng 





loom mechanism for wea fabrics of extra widths. An im t 
part of the a Ng me relates to the details for driving the shuttle. 
A cam or “ picking point” is fixed on the shaft, which directly actuates 
the lathe, and acts on a lever or sp » which t its the motion by 
a link or other suitable connection to a lever or , upon a short 
picking shaft mounted transversely upon the roc shaft of the lathe 
sword, or in an equivalent manner in the same «: line. In a second 


modification a cylinder with a piston is employed at each side of the 
loom, and the piston is connected to the lever acted on S| the pickin 
point or cam, but this cam is arranged to lift the lever and piston, anc 
the atmospheric pressure causes the descent of the piston and thereby 
produces the stroke of the picking stick. For the nm and cylinder 
there may be substituted a weight to be lifted or a spring to be extended, 
but in all cases the back of the lifting cam is shaped so as to control 
and regulate the return of the piston, weight, or spring. The lathe may 
be worked by cranks in the ordinary way, but it is preferred to employ 
cams with ves on their faces. Means are applied in the loom for 
smoothing the threads after the cloth is woven, and consist according to 
to one modification of a heavy piece of iron, which is made to reciprocate 
upon the surface of the cloth as it passes over the breast beam. 

333. J. Ormerop, Whaley Bridge, “Looms for weaving."—Dated 9th 

February, 1871. 

This invention relates to mechanism for “letting off” the warp from 
the beam, and is an improvement upon the arrang t and bination 
described in the specitication of the petitioner’s patent No. 1265, 1870. 
It consists in connecting the levers, arms or springs carrying the “ back 
rest” for the warp with both ends of the cord, rope, or chain, which 
passes round the end of the warp beam, so as to simultaneously case or 
tighten the same, the movement from the “ back rest” bei conveyed 
to the lower end of the cord, rope, or chain, through a rod and fever ' 

2022. R. Cornnruwatre, Skipton in Craven, “ Balling warps of cotton, dc.” 
—Dated lst August, 1871. 

This invention consists in winding the warp into a ball upon a tube by 

mechanical means. 





Se 


Class 4.—-AGRICULTURH. 
Including Agricultural a —4 a Implements, Flour 


248. J. Youna, Milliken Park, N.B., “ Drying grains or seeds.” ~Dated 


Sooub of ocmries of trays or screens which are arra 
or circular box or casing of any desired capacity, 
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Ave. 18, 1871. 











box is led a pipe which passes from a fan cr other air compressing 
apparatus through a furnace or other heating apparatus. The air being 
forced through this pipe, which may be ted by a cock or valve, 
becomes heated in its through that portion of the pipe acted 
upon by the furnace or other heating apparatus, and, entering the lower 
part of the casing or box above refe toin ita heated state, it rapidly 
desiocates the semi-liquid substance contained in the trays or screens. 
The glutinous substance partly percolates through into the next tray of 
the series, and being thus disseminated from the mass into a state of 
division, the air is allowed to operate upon it more freely, so that when 
the particles are dry, or nearly so, they fall through the remaining tray 
or trays into the bottom of the case or receptacle. 

281. W. RANDALL, Fenny-Stratford, Buckinghamshire, “ Drills.”—Dated 

Ind February, 1871. 

This machine is made with an outer and an inner frame, the frame carry- 
ing locking gear and front wheels with steering handle, the latter carry- 
ing the boxes. The hind wheels have each an eccentric, which may be 
iade to lift the inner frame, which has teeth gearing into a segment 
plate for adjusting the coulters. The frames are of iron. 

300. 8S. Consert, Wellington, “ Pulping turnips.”—Dated 2rd February, 
1871. 


This invention refers to pulping machines in which the pulping knives 
are carried by a dise or wheel. One part of the invention consists in 
making the row or rows of pulping knives and the holes through which 
the pulped food in the form of a plate, and placing the said plates 
in apertures in the pulping disc, and fixing them thereto by screw bolts 
and nuts or other fastenings. Another part consist in making the pulping 
knife plates reversible. Jn this case the said plates are provided with a 
single row or a double or treble row of knives on each side, or one side 
may contain a single row of knives and the other side a double or treble 
row. these means the machine can be made to cut a small or large 
quantity of food at pleasure, und when the knives on one side of the plate 
are worn or injured its reversal makes the machine again ready for work. 


Class 5,—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
249. W. Morris, Deptford, and G, Esknotmp, Rotherham, “ Regulating the 
supply of water.” —Dated 30th January, 1871. 

This invention consists, First, in the use of a movable seat in lieu of a 
fixed seat in the ball taps employed in connection with the waste 
preventing service boxes or water-closets, and other pu , in order to 
reduce the liability to injury of the seating of such ball taps. Secondly, 
in the combination of a sliding discharge pipe with a cylinder or water box 
containing a movable valve seat resting ou the discharge pipe, so 
arranged as that on withdrawing the discharge pipe from the valve seat 
a given time will elapse before the seat, by its descent, will close the 
discharge pipe again, thereby not only preventing continuous waste but 
further insuring the delivery of a regulated quantity of water. This is 
applicable to water closets, stand posts, and other like purposes. 
Thirdly, in the use of a supplementary service box in water-closets 
situate between the supply cock and the basin, for the ——- of 
insuring the delivery of a proper amount of water into the cistern after 
the cock has been shut in order to properly trap the closet. 

265. H. C. Harvey and T. Wattox, Birmingham, ‘ Locks and latches.”— 
Dated 1st February, 1871. 

According to this invention the bolt, which acts both as a lock bolt and 
latch bolt, is provided with a slide working in a recess across the bolt, 
the said slide being moved from side to side of the bolt so as to lock or 
release the bolt by the action of the key. A slot in the bolt works upon 
a strong stump, and a recess in the rear of the slide can be brought or not 
to coincide with the slot in the bolt. On the slide is a lever, in the gatings 
of which a stump on the slide engages. The key first acts upon the lever 
to release the slide, and the latter is then removed by the key into such 
a position that the recess in the slide coincides with the slot in the bolt, 
when the said bolt can be withdrawn. hen the slide is so moved across 
the bolt that its slot does not coincide with the slot in the bolt, the latter 
is fixed and can only be withdrawn by the action of the key upon the 
lever and slide. e case of the lock is made of sheet metal and is 
strengthened, and a guide for fitting on the cover provided by means of 
raised strips fixed along the inside of the case. The keyhole is double, so 
that the lock can be used without alteration with ~~ kind of door. The 
follower of the latch is made to operate upon the bolt by means of a pro- 
jecting tooth on it engaging in a recess between two teeth in the crank, 
or the reverse a may be used. Around the follower loose 
bushes are placed to facilitate its motion and to prevent it becoming fast. 
308. J. E. Tysaui, Birmingham, “ Furniture.”—Dated 4th February, 1871. 

This invention consists in inlaying or ornamenting by the use of dif- 
ferent coloured woods substantially in the following manner. Upon the 
groundwork of the article to be inlayed or ornamented is secured a layer 
of dark wood, or wood of a colour different from that of which the article 
is made, and upon this dark or coloured wood is secured a thin layer or 
veneer of the same wood as that of which the groundwork of the article 
or surface of the article is made. Portions of the upper layer or 
veneer are cut away in any desired ornamental form, the dark or 
coloured wood beneath it being exposed at the cut-away parts, so as to give 
the surface the appearance of ordinary inlaying. The exposed surface of 
the dark or coloured wood may be carved, or portions may be incised or 
pierced so as to expose portions of the wood beneath it. e application 
of the layers of different coloured woods may be limited to the part or 
parts to be ornamented, or a slab may be inlayed or ornamented and in- 
serted in the groundwork of the article, or the whole of the groundwork 
of the article may be covered with the layers of different coloured woods. 





Class 6,—FIRE-ARMS, 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War for Coast Defence, Gun Carriages, dc. 
250. T. J. Smirn, Fleet-street, London, ** Mitrailleuses or multiple guns.”— 
A communication.—Dated 31st January, 1871. 

A series of barrels is arran a frame in such a manner that 
they can rotate intermittently, that is to say, the barrels remain still 
while the discharge is taking place, and move only after each discharge, 
the filling, the firing, and the case extracting operations being performed 
automatically by the mechanism within the breech, as well as the rotation 
of the barrels. e frame (preferably of skeleton form) supports the centrat 
rod orspindle, on which the 1s are mounted by means of discs orcircular 
plates. The rear end of the frame carries a block or breech piece with an 
inclined face, against which the bases of the cartridges rub to be pushed 
into the barrels as they are supplied to them. Near to the block is a 
transverse shaft actuated by a crank handle or otherwise ; the shaft has a 
worm composed of two half threads, purtions of which are ring-shaped, to 
produce a stoppage of the barrels during firing. The spiral portions move 

ins on a driving wheel fixed on the rear of the spindle, to rotate the 
Scovel The shaft also carries a ratchet or pawl wheel to actuate the 
striker or a pallet in connection with it, a aqueg being employed to keep 
them in contact. There isa pin on a disc or crank arm secured to the 

+ shaft which imparts an intermittent motion to a cartridge case extractor, 
provided with a claw or extractor points, so that the empty cases can be 
withdrawn from the barrels after the explosion. The throw or travel of 
the extractor is such that should a misfire occur the faulty cartridge is 
withdrawn. The breech block is solid and fixed to the frame, and is flat 
at the portion where the firing takes place, and therefore receives the 
back force of the explosion. The cartridge can be supplied to the barrels 
in any convenient manner, and be pushed home, or nearly,so, bya plunger 
or other apparatus working in a groove, 
251. E. C. Honaes, Florence-street, Islington, ‘ Breech-loading fire arms.”— 

Dated 31st January, 1871. 

The improvements described in this provincial specification are 
applicable to drop guns. To lock the barrels when in position for firing 
a sliding bolt is yo ee working in a slot in a lower part of the body. 
On each side of and attached to the bolt is a pin working in holes bored 
at the sides of the slot in the body, into which the lump enters, when the 
barrels are closed and thejbolt shoots forward; the nose of the bolt catches 
overa a gee = at the rear end of the lump, whilst the pins at the side 
of the bolt catch over projections on the side of the lump. The bolt is 
also formed with a projection on its upper side, and bears constantly 
against the rear end of the lump, so that the barrels need not be closed 
with a slight jerk as usual, 





Class 7.—-FURNITURE AND CLOTHING 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

68. F. Ossourn, Cannon-street, London, “ Waistcoats.” — Dated 1st 
February, 1871. 

A waisteoat ts made so as not to open in front, though its front its 
the appearance of an waistcoat. A division ts made betwemn 
the front and the back on 
Sut end front pert ef together, and 

and fron the 
garment fastened on the wearer’s person and drawn iosely about the 
waist by straps and buckles, or buttons, or similar means of attachment. 
276. H. Garpyer, R. Lows, J. Woop, J. Woop, and J. Pickerino, Man- 
chester, ‘‘ Spring mattresses.” —Dated 1st February, 1871. 

The features of novelty in this invention consist in connecting parallel 
series of springs together by means of metallic links or cords, thus form- 
ing a spring network useful for the purposes described. 





296. H. Srarr, Moorgate-street, London, ‘‘ Buoyant mattress.”—A com- 
munication.— Dated 3rd February, 1871. 

The said mattress is constructed with an outer and an inner part. 
The outer part forms a frame within which the inner part is made to fit 
so as to be readily movable therefrom. The said outer part is filled 
principally with cork. In the centre-of this outer portion of the mat- 
tress is the aperture to receive the inner portion, which is a cushion filled 
with air, cork, or other suitable material. The outer portion is provided 
with a broad band or strap. When the mattress is to be used as a life 
preserver the central cushion is removed and the outer frame or portion 
thrown overboard. The band or strap forms a seat. 





Class 8.-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Presereation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

237. G. H. Fuscx, Fenchurch-street, ‘‘ Apparatus for containiag volatile 

oils."—A communication.—Dated 30th January, 1871. 

This invention consists in improved arrang t hani 
applicable to vessels for containing petroleum and other volatile oils and 
spirits, and also liquids generally, and by means of which such vessels 
are rendered perfectly air and vapour-tight, whilst a ready mode of with- 
drawing the liquid is afforded. The apparatus mainly consists of valves 
operated by springs or screws, which when closed are air and vapour- 
tight, but are by means of simple contrivances easily opened for the 
withdrawal of the liquid. 

245. W. Lorpese, Cricklewood, “* Soap.”—Dated 30th January, 1871. 

The novelty of this invention consists in the a with any 
kind of soap of a solution of gluten in caustic alkali, which imparts great 
emollient or softening properties to the soap. 

286. A. T. Becks, Aston, Birmingham, “‘ Tin-plate scrap iron.”— Dated 2nd 

February, 1871. 

The novelty of this invention consists in the utilisation of tin-plate 
scrap iron, after being stripped of the tin by acids, for precipitating copper 
from copper solutions. 

297. P. SHerwin, Exmouth, and J. M. Sutron, Dartmouth, “ Treatment of 

sewage maiters.”—Dated 3rd February, 1871. 

The improvements in the treatment of sewage matters relate to the 
pec of self-acting means for the purpose of a the flow 
of certain matters to such sewage to prevent effluvium, to the 
separation of the more solid from the liquid portion thereof by filtration, 
also to the manufacture of the more solid ions into manure, and the 
use of part of the more liquid portion for irrigation, whilst other of this 
liquid portion is subjected to further purification. In ¢; g the im- 
provements into effect the chemicals used (carbolic acid or other suitable 
material) are placed in a tank or reservoir over or in communication 
with the sewer, so that the chemicals in a fluid state may be permitted 
to flow in amongst the sewage matters, by preference in jets or fine 
streams capable of being regulated to the —- of the chemical em- 
ployed or the quantity of sewage matter for the time flowing through 
the sewer, the regulation being by a ball or other float. ie sewage 
matters are then conducted into reservoirs provided with perforated con- 
duits connected with other reservoirs or tanks. These conduits are 
covered or surrounded by a layer or layers of matters composed of stone, 
gravel, sand, charcoal, or other suitabl ibst , adapted by filtration 
to separate the solid from the liquid portions of the sewage. The solid 
parts thus left behind are removed at intervals to be dried by the aid of 
steam, hot water, or hot air pipes, or by flues or furnaces, or by currents 
of hot or cold air, and when dried to the extent desired the more solid 
portion is screened, giound, and mixed with charcoal, soot, or other 
forms of carbon, loam, lime, mixed mud, or other subsoils for manure, 
or if desired in its crude state. The more liquid portion of the sewage 
matters after the filtration is ducted into a suitable receiver or a 
series of them, thence to be conveyed by suitable ch 1 pumping 
apparatus to land for irrigation. Any excess of this liquid sewage or 

uent water may be subject to successive filtration, wach as referred to 
until it is sufficiently purified to be allowed to flow into a river or the 
sea 


801. O. PHaxp, North Shields, ‘Submerged iron or metal bridge works.”— 


Dated 3rd February, 1871. 

The positi sists 0 te (or carbolic acid) or picric acid in 
combination with zinc paint or white lead and tallow, to which may be 
added rosin to give i d istency to the position in hot 
limat The te ur carbolic acid is first well mixed and melted 
tallow then added, the whole is then mixed and afterwards applied while 
hot w the surface to be protected. 























musical notes by means of a current of air directed against such strings. 
A metal clasp or surface is attached to the fiat wire or string for the air 
4 According 





to impinge to another part of this invention, 
pparat bined with a forte for ucing and directing a 
current of = the flat m strings or ha a metal clasp 
or surface at' ed thereto, as above described, so that the vibrations of 


such strings produced by the blow of the hammer may be maintained by 
the current of air. Another part of this invention relates to harmoniums, 
organs, and other musical instruments. Aocording to this part of the 
invention valves are employed of such a form that the passage for the air 
is larger or smaller ding to the it of it given to the 
vilve. In some cases conical valves, or valves having a conical prolon- 
tion, are ween, so formed that the passage for the air is increased 
he higher the valve is lifted. According to this part of the invention 
the “action” or mechanism for raising the valve is so arranged that in 
proportion to the amount of force used by the performer on the keys of 
the instrument the passage for the air will be opened to a greater or less 
extent, and so as to produce a louder or softer note. 
1942. J. Lewras, Manchester, “ Lamps for illuminating purposes.”—Dated 
24th July, 1871. 

The feature of novelty in this i ti sists in the adaptation and 
application to lamps of a globe or funnel the base of which is closed in, 
with the exception of a slot or opening, which is supported at a little 
distance above the orifice or opening where the flame is emitted. 

247. C. J. Gattoway aad J. H. Becxwirn, Manchester, ‘‘Valves.”— Dated 
30th January, 1871. 

This invention consists in constructing the valves to blowing engines 
and pumps of thin loose metal disos. 

261. A. M. Ciark, Chancery-lane, ‘‘ Vapour engines."—A comnurication.— 
Dated 31st January, 1871. 

The invention consists principally in providing an evaporating cham- 
ber or pipe within or in contact with the smoke pipe of a steam genera- 
tor, so as to utilise the heat of the escaping p ts of bustion for 
heating a volatile liquid in the evaporati bh It also consists in 














4 


carrying the exhaust steam through said chamber for utilising its latent 
heat. It also consists in the employment of a vapour superheater, 


heated by the exhaust steam, and also serving to protect the vapour from 
condensation while on its way to the engine. Italso consists in the com- 
bination with the vapour engine of a condenser, into which the vapours 
are carried and condensed by the water within the same, which may be 
used as feed water for the steam generator, being heated to advantage by 
the vapours. It finally consists in an improved stuffing-box for the 
vapour engine and valve rods and piston of the steam engine. The 
stuffing-box contains a chamber bet two stuffing rings communi- 
ca by a tube with a condenser or exhaust pipe or with the reservoir 
containing the volatile liquid. By this means it mes unnecessary to 
pack the stuffing-boxes as tightly as usual, while all escape of steam or 
vapour is prevented. 
1961. J. M. Jones, Wrexham, “ Dressing of hides.”—Dated 26th July, 1871. 

The chicf features of this invention consist of two spirally-grooved 
rollers, between which the hide, skin, or leather is made to pass, and 
by which various skin und leather ig processes are performed. 
1983. R. Hucnes, Worcester, ‘* Sweeping and cl ing roads, dc.”—Dated 

28th July, 1871. 

This invention consists in the arrangement of a series of conical 
brushes, combined with other mechanism, whereby — streets, and 
other places can be thoroughly and conveniently swept and cleansed. 


238. I. Repanks, Wormuood-street, ‘ Wells.” —Dated 30th January, 1871. 
According to this invention the reservoir or damping well is provided 
with a float, having an open space at or near its middle beneath 
which a grating or series of cross bars are formed. Near 
a or are set, and the brush rests on such flange or flanges 
and dips into the grating, so that it is always saturated ; and when re- 
quired for use the su uous water is removed by drawing the brush 
across the flange or flanges. By these means the dirt or sediment is 
always washed off the float and sinks to the bottom of the reservoir. 


240. C. L. Lawrence, Bury-street, “‘ Padlocks.” —A communication.—Dated 
30th January, 1871, 

This invention consists in an improved padlock applicable . ponenaliy’, 
but particularly adapted for mail bags. 1n this lock the shackle springs 
back when woe be 4 the keyhole is so small as to prevent the introduc- 
tion of gunpowder, the bolt cannot become detached from the shackle by 
any concussion or blow on the lock, the tumblers cannot be examined 
through the —— the lock can remain open but tke bolt remain in a 
position that the hasp has only to be pressed down and the bolt will 
spring toits place and hold the hasp, or the bolt may be so placed that 
it must be withdrawn by the action of the key before the shackle can be 
pressed into place, so that the closing of the lock may or may not be 
under the sole control of the person holding the key; opportunity is also 














305. J. Cnurcu, Glasgow, “ Distilling.” —Dated 4th February, 1871. 

is invention ‘ists of a syst tic combination of arrang 5 
wherein gas or a mixture of gases, such as that obtained from coal or 
other carbonaceous matter in what are known as gas producers, is heated 
either by apparatus like that used for the blast of a smelting furnace, or 
by being passed alternately through separate sets of flues heated by 
burning portions of the gas, and is then passed through or across a de- 
scending column of the substances, whose volatile constituents are 
evolved by the heat of which the gus is the vehicle, and are carried by the 
current of the gas forward to condensers. The gas may be made to take 
the desired course by means of a chimney draught, or by a fan or other 
blowing apparatus; it is, however, preferred to use steam jets for in- 
ducing the desired flow. Inthe d the liquefiable vapours become 
separated from uncondensable gas, and this last is made to circulate again 
through the apparatus, and may be repeatedly reheated and reused as a 
medium for applying heat in the distilling process. In some cases it 
may be advantageous for the same column of the substance that is being 
distilled to be acted upon by currents of heated gas at two or even more 
distinct parts, such currents being of the same or various temperatures ; 
saturated or superheated steam may in some cases be used instead of gas, 
or a mixture of gas and steam, as the vehicle for applying heat to the 
substances to be distilled. 
2028. J. T. Way, Kensington, ‘* Phosphates of soda and potash.”—Dated 1st 

August, 1871. 

This complete specification relates to, First, the manufacture of acid 
phosphate of soda by the decomposition of acid phosphate of lime by 
means of sulphate of soda, and the conversion of the acid phosphate of 
soda into rhombic phosphate and triphusphat e addition of soda, 
either fin the caustic state or as carbonate, substantially as described ; 
Secondly, the manufacture of acid phosphate of lime by the decomposi- 
tion of chloride of sodium by means of phosphoric acid, and the conver- 
sion of the said acid phosphate of soda in rhombic _— or 
triphosphate by the addition of soda, either in the caustic state or as 











fforded for sealing the inside of the lock to detect any attempt to open 
it. 
941, J. WALKLAND and J. Unwin, Sheffield, ‘‘ Self-acting fountain.” —Dated 
30th January, 1871. 

This invention relates to the construction of an improved fountain 
adapted for application to the interiors of various ornamental and useful 
articles, and consists in so shaping any useful or ornamental article as to 
form an air-tight chamber at the upper part, and also one at the bottom, 
separated from each other by a hollow stem or pedestal, and in connecting 

ese bers with th 1 and the outer air by three — The 
working of the 4 apps is as follows :—The wu) chamber is filled 
through an orifice in a covering plate, which is then closed. A space or 
basin immediately above this plate is then partially filled. The water 
herein runs down a pipe into the lower chamber and expels the air there- 
from up a second pipe into the upper chamb The d ip 
of the air here causes the water to be forced up a third and central pipe 
and through a nozzle or jet, thereby forming a fountain which plays un 
the lower chamber is full. 4 simply inverting the article or apparatus 
the water will be emptied back into the vther chamber and the fountain 
so made again ready for playing, or in some cases a small orifice may be 
made in the bottom of the lower chamber closed by a screw plug. 


242. J. Macintosn, Regent’s Park, “ Life preservers.”—Dated 30th January, 
1871 


The invention consists in the employment of tubes of india-rubber or 
its compounds, which tubes are, inflated with air for the purpose of sus- 
taining persons in the water. 

244. W. LorBere, Cricklewood, “‘ Galvanisers’ liquors.”—Dated 30th Janu- 
ary, 1871. 

The novelty of this invention consists in the employment of the sul- 

phate of iron and chloride of iron, and —— produced by manufacturers 











carbonate, substantially as described; Thirdly, the ture of tri- 
phosphate of soda by heating together chloride of sodium and phosphoric 
acid (by which means for each equivalent of phosphoric acid more than 
an ——— of chloride of sodium is decomposed), and afterwards 
treating the product with soda, the soda being used by magne in the 
state of carbonate, and heat being applied substantially as described ; 
Fourthly, the manufacture of triphosphate of suda by mixing the 
rhombic phosphate of soda with carbonate of soda, and heating the 
mixture in a reverberatory furnace, substantially as described ; Fitthi bs 
the manufacture of rhombic phosphate of soda and triphosphate of po 4 
by the decomposition of diphosphate of lime by means of soda, either in 
the caustic state or as carbonate, substantially as described ; Sixthly, the 

fact f phosphates of potash by processes similar to those above 
po pe ere in respect of phosphates of —_ ie the manufacture 
of p) ates containing and potash by processes similar to 
thaae dhove described in respect to phosphate of ah and cially of a 





of galvanised iron, for the production of {green copperas, sulphuric acid, 
lphates of magnesia, soda, and ammonia, chloride of ammonium and 
red ochre, and polishing rouge or crocus. 
254. M. Henry, Fleet-street, London, “Sewing machines.” —A ieati 
—Dated 31st January, 1871. 

A horizontal shuttle lever is pivoted under the cloth plate, en | 
the shuttle in a cradle at one end and terminating in a fork or bal 
at the other. It is actuated bya dant lever, which has conversely 
a ball or forked end, and is moved by acam on a main shaft running 

gh the goose neck. A number of entire and sub-combinations 
operate a drop or four-motion feed. A double-shouldered push rod is 
rated by a short arm projecting from the horizontal shuttle lever, at 

‘ht angles thereto, at its — of suspension and support; the 
elevates the feed bar, and depresses the same by the action of the bent 
or double-shouldered part Looe the sides of the hole in the feed bar, 
through which it push rod receives forward and backward 

ment from The shuttle lever as it moves in a sector, describing an 











triphosphate in which two of the equivalents of base are soda, and the 
third is potash. 


Class 9._ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus 
Electrical Apparatus, and Galvanic Batteries, 
252. = W. Tuomson, Glasgow, “ Electric telegraphs.”— Dated 31st January, 


arc with the shuttle which it carries. In the end of the vertical arm of a 
right-angled double-armed piece, the far end of the push rod 





and into the end of its horizontal arm the end of a w: lever 
trat dant rod carries a cup, which receives vi tla onsen 
le 


but is not secured thereto, it takes in the cup of the dant rod at in- 
te’ the contact of the cu screw e further elevation 
of the pendant rod operates the beam lever, which, mo the 
double-armed moves the end of 





The invention consists in improvements of and adjuncts to the syphon 
securder deneribed tn the apecthontion Me. a147, 1807 ~aucy th take po te Dig eet ered he Pe pet es 
used both as a sending and receiving instrument, and is also made mc plait bar having two or jaws on its lower 
sensitive and effective, more easily adjusted, and more regularly supplied a : ging ut their forward ends, which are ch the 
with sparks. menses cloth to be when a forward a is made, and slips easily 
Class 10.—MISCELLANEOUS., over it when a backward movemen: mage, or taking up a 
Including all patents not found under the preceding heads. pt es Boe ll ao ag Ape dye By ee 
224. J. L. Mitis, Manchester, “‘ Match boxes.”—Dated 28th January, 1871. | with the top in its upward motion, and with an adjustable cam plate in 
The novelty of the invention consists in nicking and printing match | its downward motion. This adjustable cam plate governs the size ef the 
box covers simultaneously upon the veneer or wood, nsing thereby ther. One or mere pieces or thicknesses of cloth may be entrusted to 
with the o; covering the same with adhesive labels, performing ese fingers, nippers, or jaws to be gathered, alone or to one 


oaey the two at one time. 
236. an Tonove, Kennington, “ Pianofortes, dc.”—Dated 28th January, 
According to one part of this invention the metal wires or strings in 
ortes are formed flattened, or broader at one part of their section 
son Oe ne pet, See See oe Seagate so arranged that the 
hammer will strike against the broad or Ronee of wires or 
strings. According to another of this one wire 
or string is employed in place of two or of three strings for each hammer, 
such wire or string being formed flat, like metal tape or clock ‘i 
According to another part of these improvements, when empl g flat 





mn Fy Be two bands or pieces of oz phy Fe 
proceeds by one seam, being 
the needle. 
moved the ni forward cam 
moving them backward. The plain ploces be folded or and 
thus stitched on to the rufle, or ith raw and stitched on to the 
either side, instead of the 


ment. The fingers or jaws may receive an alternating downward and yp- 
ward slant as moved ove ma whereby box plaiting may be done. An 





metal wires or strings, such strings are caused to vibrate and p 


'y attachment actuated by the boss of the needle bar comprises 





Aue. 18, 1871. 


THE ENGINEER. 


119 








a frame screwed to the head and carrying a lever taking on the boss of 
the needle bar at one end and on to the frame at the other, having a 
spring pawl near its centre, which engages in the teeth of a ratchet wheel 
on -——- lel to the plane of the lever movement. A rat- 
chet wi ith a -shaped groove, and having an out-and-in cam ac- 
tion on a pin moving therein, is secured to a vertical lever. This lever 
with pin moving in the to the frame at one end, and 
the pin-shaped o broid 


| 283. W. H. Crispin, Stratford, Essex, “‘ Washing and dressing the débris 


Srom lead mines.”—-Dated 2nd February, 1871. 

The machinery which forms the subject of this invention consists of an 
arrangement of a perforated or wire cylinder and a close cylinder, which 
are caused to rotate, the débris + passed through the same suc- 
cessively and washed by meana of water during the rotation, the slime 
ae from the operation being allowed to flow from the end of the 

lose cyli a sui 





secured 
ite end takes in the diagonal slots of two y 
arms bent around in front of the needle, and also in a straight slot in the 
foot part of the frame. A stop spring the teeth of the ratchet 
face and prevents backward motion when the needle bar depresses the 
actuating lever, which is lifted by the rieedle bar and boss, and 


by the pawl to the ratchet wheel, which is moved a step thereby. ) 
cam, pd mar Teer P operating on the pin of the vertical lever, is moved there- 
by, and actuates th broid si em ac- 








cording to 
different descriptions of sewing 
cloth plate elevated above the level of the sewing machine table and 
others have it on the same or nearly the same level. Provision is made 
for both accoraing to this invention. The auxiliary table is for use to 
help to sustain heavy material and give additional table —. When 
not required this table is disengaged and d d under the table and 
within its edge out of the way. Brackets provided with a slot we 
on a pin or a pin working ina slot, recess, or slide at one end and secu 

to the auxiliary table at the other end, have a beak, projection, orshoulder 
resting either on the the main table or on some ledge rest or pro- 
jection thereon. Where the two tables are on the some level the adja- 
cent edge of the auxiliary table may take and rest on the moulded edge 
of the main table. The auxiliary table is clamped by its own weight to 
the main table. Where the bracket has a slot, and hangs on a pin under- 
neath the main table, the pin drops into a recess in one end of the slot, 
the weight of the table securing it until lifted. Or the recess may be pro- 
vided eisewhere on the bracket for an independent pin to it, or 
the end of the beak may be worked so as to engage its rest in cases, 
except where the table is lifted. 

255. C. ALLEN, Dublin, “ Roadways for rivers.”—Dated 31st January, 1871. 

The roadway is formed on tubes enclosed in masonry and protected b; 
flood gates. Doors or traps regulate the flow of water. Superim 
tubes may be used for fl or high spring tides. 

257. E. C. H. Krucer, Aberdeen, *‘ Fountain pens.”—Dated 31st January, 
1871. 

This invention of impr in pens and pen- 
holders, whereby the ink or other writing fluid is supplied to the pen and 
its flow regulated by means of a piece of sponge, soft wool, or other suit- 
able fibrous substance placed under or within the pen, or above the pen, 
or partly on the pen and y within the holder, the:pen and holder 
being suitably constructed for that purpose. 

259. A. J. ATKEY, Cornhill, “ Stamping muchinery.”—Dated 31st January, 
1871 


e 'y arms, or ing 
the starting position. Auxiliary tables are contrived to suit 
i hi me hi have the 








3 at + £, + 





Making coffers of ore-stamping machines with perforated sloping sides 
which may be caused to vibrate. Constructing steam stampers so as to 
be portable and to afford space for the ejection of crushed matter. 

262. E. G. Dunant, Cockspur-street, London, “ Sharpening saws.”—A com- 
munication.—Dated 31st January, 1871. 

This apparatus consists of certain arrangement of wheel gear, and adjust- 
ment arrangements, whereby circular files or tools may be made to operate 
in any suitable position upon the saw required to be treated, arrange- 
ments being also provided for moving the saw up to its work, and in such 
degree as may be suitable to the size and form of the teeth of the saw 
to be operated upon. Similarly, in case the invention be applied to 
other purposes than saw sharpening. 

263. R. Boyp, Strand, London, ‘‘ Dispersion of mud, dc.”—A communica- 
tion.—Dated 1st February, 1871. 

The invention comprises softening and dispersion of sand, mud, or soft 
ground by effluent water forced or supplied and directed by suitable 
apparatus. Also water-fed borers, drills, probes, and searchers, and an 
electric metal detector or searcher, which may be screwed on as an 
appliance to one of the foregoing, and is intended to sound an alarm or 
give other electric indication when a metallic object is reached. It is 
contemplated by the invention or parts thereof greatly to assist the 
operation of helmet divers. 

264. H. Ware, Camberwell-road, London, “ Preparing skins.”—Dated 1st 
February, (871. 

This invention consists in immersing skins in a bath of alum, sulphate 
of copper, borax, Frm. ox-gall, urine, and water, and afterwards 
glazing, dyeing and polishing such skins. 

257. T. Apams, Little Tower-street, London, “ Envelopes.” —Dated 1st February, 
1871 


An envelope with four flaps ; the two inner flaps are punched out, so 
that the samples or patterns can be seen from the ends of the envelope, 
which are left open for that purpose. 


239. T. C. Fawcett and W. M. Suackteton, Leeds, “‘ Moulding and pressing 
clay.”— Dated 1st February, 1871. 

This invention consists of a circular table mounted on a shaft, supported 
in suitable framing. A series of moulds are pro in the table or disc 
of suitable size and form concentric with the shaft. Intermittent 
motion is given to said table from a main driving shaft by suitable gear- 
ing, so as to move the distance from one mould to another at each move- 
ment. A lever carrying a presser is formed to fit the mvuulds, and is 
operated by a cam or eccentric to foree the presser into the moulds. 

270. L. M. Green, Southsea, Hampshire, ‘‘ Joint for pipes”.—Dated 1st Feb- 
ruary, 1871. ‘ 

The object of this invention is to provide a ready and effectual means 
of joining or connecting flanged pipes, and consists, in pi where pres- 
sure is from the inside, in placing between the faces of the adjoining 
pipes two rings, the outer one of metal and the inner of leather or suit- 
able elastic composition, and in then bolting the flanges together, thus 
compressing the elastic ring and forming a very efficient joint. The in- 
side pressure of the water or other medium forces the leather ring outwards 
und against the metal holding ring, making the joint still more secure. 
In pipes where the pressure is from the outside the position of the two rings 
istrans , the elastic ring, which is slightly thicker than the metal une, 
being placed outside. When the pipes are connected by the bolts the 
elastic ring will be compressed, and thereby form a secure joint ; the 
outside pressure of the air or other medium will force it against the 
inner metal ring, and so make the joint in every way effectual. 

273. R. Nevin, Llanelly, South Wales, “ Retorts and annealing pots and 
stands.” —Dated 1st February, 1871. 

The present invention consists in fo annealing pots and stands of 
wrought iron welded in one pieceinto the desired forms, whereby light- 
ness, efficiency, and durability are obtained. 

274. C. McK. Smrra, Cornhill, London, * Utensils for washstands, &c.”— 
Dated 1st February, 1871. 

The invention consists in forming a number of perforations in the 
bottom or sides of the dish, which is made of an undulating form, the 
perforations ey bpawe at or near the upper part of such undulations, 
»o us to prevent the water which may collect therein from running out. 


278. P. Witson, Edinburgh, N.B., “ Bushes for casks.” —Dated 2nd February, 
871 


1871. 

The feature of novelty which constitutes this invention is the con- 
struction of a bush without a projecting flange, and having a screw 
thread on its exterior with or cross-cuts therein at intervals, 
which, when the bush is t round by a special instrument, cut their 
way through the wood, and thus remain therein permanently tight 
against leakage. 

279. A. ANNANDALE, Duabar, N.B., “ Treating wood,'dc., for pulp.”— 
Dated 2nd February, 1871. 

The feature of novelty which constitutes this inyention is the treat- 
ment of the wood or other vegetable or fibrous substances by thorough 
saturation with steam, and subsequently boiling the same with the 
aduition of caustic ley. 

23). W. Huspanp, Hayle, Cornwall, ‘‘ Ships of war.”—Dated 2nd February, 
1 


1871. 

This invention consists in providing in the bows of a ship a vertical 
water-tight chamber open at the top, and having an —— below the 
waterline on one side communicating with the sea, and provided with a 
slide through which a shot can penetrate easily, while on the opposite 
side of the chamber is another aperture, behind which is a@ gun. 
Un firing .the gun the shot passes through the slide and aperture and 
inrough the intervening water into the enemy’s vessel, and the pierced 
slide is then removed and replaced by another, while the central pierced 
portion is made good, or the gun may laced in the chamber itself. 
For determ we working the 

with a heavy rim 
the 
e rolling of 
tion, while the quadrant frame 
Reercrenet rd 
upon an capa! 
\e = snd or spirit level is 
when it is in proper position for 


282. J. S. Crristopner and J. F. Lackersteen, John-street, London, 
“* Screws and screw-drivers.”—Dated 2nd Fe , 187 


These improvements consist in the construction screws which can be 


inserted into woodwork without previous holes being bored, having the 
combined action of gimlets and screws in themselves, and also in the 
construction of a screw-driver intended to hold the screw firmly in order 
to insert it into any material required. 





ylinsier into table launder. The perforated or wire cylinder is 
fed b ae = ar ee - isting of an — chain p Ay~ 
wi p n a trough and passed over grooved pulleys at the re- 
spective ends of the trough. Scoops are attached to the chain or belt, by 
means of which the Jévris is drawn to the hopper connected with the 
cylinder. 

284. P. H. SHarxey, Liverpool, “ Scale beams.”—Dated 2nd February, 1871. 

This inventien relates to the scale beams or balances for which the = 
sent inventor obtained letters it, No. 214, of the year 1857, and has 
for its principal objects, First, to prevent snipping or breaking of the 
the bushes or bearings when in use; and, Secondly, to insure 
that the surfaces of each pair of the said bushes or bearings in a sus- 
pender are truly axial, or in the same plane. For these purposes be pro- 
ceeds in carrying the first part of his invention into practice as follows : — 
He casts or constructs the suspenders each in one piece, with the outer 
ends of the boxes open ins of closed as hitherto. He next beds and 
fixes the bushes or bearings, preferably in a rough ground condition, in 
the boxes, fitting close against the outer ends of each bush or bearing, 
when of agate or hard stone, a plate or piece of steel or hard metal, also 
rough ground on its bearing surface, or formed flush with the bushes or 
bearings. This being dune, he finishes, grinds, and polishes the bushes or 
bearings—the steel plates when used being part thereof—in the position 
they occupy when in use ona parallel mandril or face plate hereafter de- 
scribed. After the finishing, grinding, and polishing of the bushes or 
bearings, a plate or piece of gun-metal or other hard metal is fitted into 
or to the suspender over the outer ends of the boxes, to serve as thrust 
pieces for the ends of the V-shaped or othercentres. The parallel man- 
dril is made of a core of steel or rigid metal covered with lead or soft 
metal, aud the face plate of a backing of rigid metal faced with lead or 
other soft metal. en the former is used for finishing concave bushes 
or bearings he makes it cylindrical and causes it to rotate, and when the 
latter is used for flat bushes or bearings a to-and-fro motion is imparted 
to it; in both cases emery, lapidaries’ rottenstone, rouge, or other reducing 
powder is employed. a the Second oy of the invention, 
which has for its object to fi , grind, and ish concave bushes in 
position in boxes with closed outer ends, a revolving mandril constructed 
as above described is employ 
287. J. R. MorrraM, Liverpool, ‘* Tool for cutting glass."—A communica- 

tion.—Dated 2nd February, 1871. 

This invention consists in substituting for the diamond, as now com- 
monly used, a small wheel of steel or other suitable hard material having 
a peculiarly shaped periphery, and which is free to revolve on its axis, 
acting as the cutting medium, and used in the same way as an ordi 
glazier’s diamond. 

288. D. SHarrocks, Salford, “‘ Rivets.”—Dated 2nd February, 1871. 

This invention consists in slitting or recessing the points of rivets, 

hereby their resist. to the riveting process is diminished. 

289. A. V. Newton, Chancery-lane, London, “ Lozenges.”—A communica- 
tion.” — Dated 2nd February, 1871 

This invention relates to a new machine for cutting the flat pieces of 
confectionery known in the trade as “lozenges,” and which are usually 
of circular, but often also of other form. Also in the use and arrangement 
of an apparatus for rolling the paste or dough into sheets or strips of de- 
sired thickness and consistency. 

290. J. Weicn and C, Laicat, Redditch, “‘ Needle cases.”—Dated 2nd Febru- 
ary, 1871. 

This invention consists in making the body of the case of two jointed 
metallic plates or flaps, the unjointed edges being serrated, the serrated 
edges pod ae turned over and folded upon the edges of a piece or pieces of 
leather fabric or tissue placed on the inside uf the said plates or flaps. A 
metallic jointed case is thus provided with a leather or other lining, in 
which lining pockets for containing packets of needles are made, or 
scissors, crochet needles, or any other articles may be held in the lining. 
An album, or a mirror, or a hussif for holding loose needles or pins may 
be combined with the needle case. Instead of flaps of continuous metal, 
frames filled with paper or gelatine may be used, the said paper or gela- 
tine being held as well as the inner lining between the turned over edges 
of the frame. The improvements in making needle cases are applicable 
to pocket or folding mirrors, the mirrors being fixed in the metallic case 
7 the folding upun them of the serrated edges described of the plates or 

aps. 

291. R. = Beene, Hatton-garden, “‘Gas regulators.” —Dated 2nd Febru- 
ary, 1871. 

For this purpose a beam is employed mounted on a centre of motion. 
At one end of this lever a bell or gas receiver is connected, open at the 
bottom, and at the other end a valve is connected. The bell works in a 
chamber filled up toa given evel with water. Into the interior of this 
bell, above the level of the water, a comparatively small pipe is led from 
the main, and into another chamber the main is conducted and the end 
thereof formed into a valve seat, with which the valve is capable of acting. 
The supply pipe is fixed to this last mentioned chamber. 

292. C. W. Sremens, Great George-street, “ Cast steel and furnaces therefor.” 
Dated 2nd February, 1871. 

This invention has reference to the process of making steel described 
in specification No. 594, of 1870. The ore is sifted, the lumps being re- 
duced either by being introduced together with carbonaceous matter in 
furnaces such as d bed in the above specification, or the lumps are 
introduced into a vertical shaft in communication with a gas generator, 
so as to be reduced at the bottom of the shaft by the action of carbona- 
ceous ; these gases in ascending in the shaft enter into combustion 
with air admitted at the upper part, soas to heat and calcine the descend- 
ing ore. The reduced lumps are charged in moulds, into which is then 
poured either a melted mixture of the small ore and fluxes or molten cast 
iron. The loaves thus formed are then c either into a hot store 
or directly into the steel melting furnace. e bed of this furnace is 
formed of a mixture of sand and powdered glass, or of pure silica or 
bauxite, and is surrounded by cast steel or iron blocks forming a rim. 
Loaves of both the above descriptions are p) in alternate positions on 
the bed where they are melted down. For imparting manganese to the 
bath of steel other loaves are used composed of reduced ores rich in man- 
ganese and cast iron also containing manganese. 

293, W. R. Lake, Southampton-buildings, Lon-lon, “ Cutting cloth, &c.”— 

A communication. —Dated 2nd February, 1871. 

This invention relates to a machine for cutting cloth in the manufacture 
ents or shoes. The said machine is constructed with a recipro- 
cating knife and an aut tic feed b ™m secured to a rotating plat- 
form. The material is gradually fed under the knife; by turning the 
platform with the knife and feed mechanism any desired pattern can be 
cut. The feed mechanism consists by preference of a wheel feed, the 
wheel being furnished with annular grooves, into which projects a 
scraper. With the said wheel feed is combined a presser foot carryin; 
aroller, which connects, by a belt or otherwise, with the feed-whee! 
The knife has a double cutting edge and a locking spring. The material 
is prevented from crowding the knife rod by waits flanges. The 
said knife on descending entersa socket with a double cutting edge and 
provided with a clearer. When a number of pieces are being cut at the 
same time, they are placed one on the top of the other to form a pile, 
which is fastened by curved needles secured to guide plates, while its 
edges are secured by spring clamps. 
302. J. W. CHampers, Wimbledon, and F. E. Exton, Wandsworth, 
“* Artificial fuel.”—Dated 4th February, 1871. 
Pre artificial fuel by mixing disin ted coal dust, refuse an- 
te, or bituminous coal, coke breeze with chalk lime combined with 
creosute, naphthaline, or other dead oils, which are compressed by the 
usual methods into moulds of different sizes, to suit the purposes for 
which they are required. 
309. W. R. Lake, Southampton 9 “ Condensed soup.”—A 
communication.—Dated 4th February, 1871. 

Some fat, either beef suet, mutton fat, +> lard, or butter, having been 
melted and filtered, is to be digested with leeks, onions, celery, parsley, 
cives, chervil, bay-leaves, cummin, marjoram, saffron, nutmeg, or other 
materials. The digestion is continued till the water has evaporated. 
When drops of the spiced fat on a burning coal will no longer make a 
crac the water is sufficiently evaporated. After this a mixture 
of different meals or grits with kitchen salt, in a finely ground condition, 
is heated to 70 deg. Celsius, and then mingled with the spiced fat. The 
mass, while it is still hot, is to be packed in boxes of strong iron plate. 
310. W. Tate, Cannock, Stafford, “* Gates.”—Dated 4th February, 1870. 

The novelty of this invention consists in raising and lowering the gates 
at pit mouths by applying to the end of the win axis a worm wheel 
working into a horizontal toothed wheel, the axis of which actuates two 

segments connected with the pit gates, which 
rnately raised and lowered as the skits rise and descend from the 
mouth of the pit. 
311. J. T. Ssrrn, Lee, Keni, “‘ Gunpowder.”—Dated 4th February, 1871. 

This invention relates to i ts in thi facture of 


e gun- 
powder or explosive pound: sof the ch described in the specifi- 
ae a patent granted to Ernest Dronke, dated 11th April, 1864, 
No. 900. 

312. > Burstow, Horsham, ‘“‘ Elliptical curves.”—Dated 6th February, 
1871. 
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The novelty cf this invention consists of the arrangement of parts by 


' means of which a jen or other instrument is caused to travel in an 





ellipsis or series of elliptical curves and otlLer geometrical curves and 

figures, substantially as described in the accompanying provisional 

specification. 

318. E. Hutcuinson, Liverpool, “ Treatment of wheat, &c.”—Dated 7th 
February, 1871. 

This invention relates to wheat, the flour of which is used for manu- 
ae pea, and also to rice and other grains which can be used 
for manufacturing, domestic, and cattle feeding purposes, and consists in 
submitting the grain to the action of steam for about four minutes, the 
time being a little more or less according to the size and quality of the 
grain and the temperature of the steam, the moisture being afterwards 
removed from the grain by passing it through a warm chamber, and it 
will be found that this treatment has the effect of so softening and im- 
wenn | the grain that the flour ground from it is of very superior 
q y- 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

REPORTS FROM THE FINISHED IRON WORKS: Good for all kinds: 
Firm. prices—THE WAGES QUESTION : Masters’ views : Meeting of 
men—FAILURES OF IRONMASTERS : Messrs. Simencourt and Mr. 
Charles Hilt Onions—THE VISIT OF THE IRON AND STEEL 
INSTITUTE: Programme complete—COaL TRADE: Good demand— 
THE SANDWELL PakK CoMPANY—ENGINEERING AND OTHER 
INDUSTRIES: T'heir condition—SovuTH STAFFORDSHIRE WATER- 
WoRKS ComMpaNY—SERIOUS DEFALCATIONS. 

THE reports from the works were satisfactory as to the condition 

of the demand, which is good; but unsatisfactory as to the weight 

of iron being produced. 

During the prevailing high temperature it is next to impossible 
for the men to labour in front of their furnaces. The incon- 
venience is felt the more because this is the time during which the 
export trade is usually most active. Prices are necessarily firmer, 
but finished iron of most denominations may still be purchased at 
from 15s. to 20s. a ton under the ‘“‘list” quotations. Whilst this 
is the case masters urge that it would be impracticable to advance 
the wages of the workmen all round, even as it would be injudi- 
cious to put up the standard quotations to a higher level than that 
at which it now stands. The partial movement of the men for an 
advance of remuneration was discussed this afternoon, but notatany 
meeting which may be understood as regulating the action of the 
industry. The views expressed were various as to detail, though 
they agreed as to any combined or comprehensive action affecting 
either the whole trade or the classes of operatives collectively. 
Whilst all concurred that it would be impossible to give all a rise 
without advancing prices, and that to put up the quotations would 
be prejudicial alike to masters and men, still individual employers 
were found who would not be averse to the giving of the puddlers 
a further 6d. per ton, in the event of the course becoming general. 
The same employers, however, would resolutely refuse to make 
any advance upon the existing scale of wages of the rollers and 
others whose labour is so greatly facilitated by mechanical ap- 
pliances. Upon these latter there have, the masters assert, been 
so many improvements in recent years that the millmen are better 
paid now, in proportion to the puddlers, than at any former 
period. The puddler, on the contrary, works with the same 
app'iances now as ever. Further, there is a greater demand for 
his labour now than before. Recognising this twofold condition 
of affairs, the extra 6d. would, by such employers, be given, but 
it must not be forgotten that these are only individual opinions, 
and are not the sentiments of the trade asa whole. It is altogether 
unlikely that the wages question will be brought officially before 
the trade till the next preliminary meeting, although certain of 
the men were expecting it to be discussed at the weekly gathering 
of the trade yesterday in Birmingham. 

There was a mass meeting of ironworkers at Great Bridge on 
Monday, to further the agitation for an increase of wages. All 
the large works in the neighbourhood were represented. The 
meeting unanimously approved a resolution, adopted at a similar 
meeting held last Monday, in favour of an advance of 6d, per ton 
for puddlers, and 5 per cent. for the other branches. 

At a meeting of the creditors of Mr. Simencourt, of Lanesfield 
Works, Bilston, held at the Queen's Hotel on Thursday afternoon, 
Mr. Firmstone in the chair, a statement was submitted showing 
liabilities to secured and unsecured creditors estimated at 
£12,117 5s. 5d., and assests including the property seized at the 
works by creditors reckoned at £416417s.7d. A liquidation was 
resolved on under a committee of inspection, and Mr. Harrison 
was appointed trustee. 

Mr, Charles Hill Onions, of the Brettell-lane Ironworks, has 
been served with a petition in banurptcy by Mr. Jno. Roper, of 
Dudley, and his application to have the same dismissed was refused 
by the registrar of the county-court. The receiver appointed 
under the Bankruptcy Act has taken possession of the works and 
property of Mr. Onions. 

The programme for the visit of the Iron and Steel Institute, to 
be held in the midland counties a fortnight hence, has n 
issued. The arrangements are practically the same as we have 
sketched out in previous notices. To judge from the programme, 
there is every reason to expect a good meeting. South Stafford. 
shire and Shropshire will evidently show every attention to the 
visitors, and will afford a most hospitable reception to this meeting 
of ironmasters from all parts of the country. Such visits as these 
cannot fail to be productive of much practical advantage to the 
trade. Itis very appropriate that the Institute should, so soon 
after its establishment, meet in this locality, which is closely asso- 
ciated with the rise and progress of this great national industry. 

Coal is in somewhat less request, but there is no giving way in 
prices. 

The second ordinary general meeting of the Sandwell Colliery 
Company is announced to be held at the Queen’s Hotel, Birming- 
ham, on Tuesday next, when the directors’ report and the balance- 
sheet will be laid before the shareholders, 

The demand for engineering produce is reported a degree quieter 
this week, and the intense heat is largely interfering with indus- 
trial operations. The tube-makers are well supplied with orders 
for gas and steam tubes, with the necessary fitting. ‘here is more 
than a fair amount of activity at the wrought iron bridge and 
girder works. The japanned goods trade is steady and the pros- 
—_ are encouraging. The iron-plate workers ure not quite so 

usy in colliery gear as recently reported. The ironfoundries are 
all in steady operation, machine casting still being the prominent 
feature of d d. The d d is brisk for metallic bedsteade. 

There is an increasing supply of orders for marine ironwork at 

Tipton and Cradley, but operations in these trades are somewhat 

interrupted by the hot th Thed d for river chains, on 

account of the German market, is well sustained. The Dudley 
fender and fire-iron trades are, on the whole, tolerably brisk. At 

Brierly Hill the orders are fully sustained for agricultural iron- 

work of various leading kinds; and the latest reports are, on the 

whole, favourable in regard to the wrought nail trade of the Lye 
and Hales Owen district and the vice and anvil branches in the 
neighbourhood of Stourbridge. 

The report of the South Staffordshire Waterworks Company 
just issued says :—‘‘The balance of profit remaining, after } ro- 
viding for interest on loans and preference shares, is £2983 1s. 8d. ; 
and your directors therefore recommend the declaration of a divi- 
dend on the ordinary share capital at the rate ‘of four per cent. 

r annum, free of income tax, leaving £82 17s. 8d. to be carried 
‘orward to the credit of next half-year. The dividend warrants 
to be issued on Saturday, 30th September, 1871.” 

Under the heading of Birioingham Gaslight and Coke Company, 
the Birmingham Morning News has the following :—‘* We have 
reason to believe that the gross amount of the defalcations of Mr. 
Joseph Harrison will not exceed £20,000. Various rumours have 
been circulated that the sum was greatly in excess of this amount, 
but although we have not yet received any official report. we be- 
lieve that we are within the mark in stating that bis embezzlement 
will be covered by the sum named above. 
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THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 
THE CLEVELAND IRON TRADE—THE NiW WORKS — THE NINE HOURS’ 

MOVEMENT AT NeWCASTLE—THE MIDDLESBROUGH CHAMBER OF 

COMMERCE AND ADDITIONAL RAILWAY FACILITIES— THE SANI- 

TARY CONDITION OF MIDDLESBROUGH—THE BLYTH AND TYNE 

Rattway ComPpany—PRIcgs, 

At the weekly iron market at Middlesbrough on Tuesday there 
was a thin attendance, and very few sales were made. Prices 
were firm. All the makers are full of orders, and many of them 
areof opinion that the quotations must shortly still further improve. 
The demand for pig iron is heavy, and shipments are brisk. There 
is fever a difficulty in getting iron away from the Tees quickly 
enough. 

The finished iron trade continues ina healthy condition. Rails 
are in great request ; all the mills will be kept going for a long 
time on present contracts. Stockton races being held this week, 
and the weather having been so hot during the past few days, the 
puddlers have, as might be expected on Teesside, lost time. 

Last week I stated that the Marton Iron Company, which has 
recently been formed for making pig iron, would soon begin to 
build two blast furnaces. They have now secured a site near 
Coatham. 

The strike for the adoption of the nine hours’ system in the 
engineering trade at Newcastle-on-Tyne is still going on, and is not 
likely to be settled for some time. In my letter last week I men- 
tioned that it was rumoured that the masters intended trying 
to obtain workmen from Belgium or Germany. Since then the 
masters have taken a detinite action on the matter. On Monday 
they hel a meeting in London. Employers from various parts of 
the country were present, and after due deliberation it was re- 
solved to bring over 2UUU foreign engineers from the Continent at 
the joint expense of the employers, to take the places of the men 
on strike at Newcastle. Against this action the men are working ; 
they have agents in Belgium and other parts of Europe who are 
expliining the position between the employers and euiployed at 
Newcastle, and are agitating the wages question with a view tu 
the Belgians obtaining an advance in their own factories No 
doubt the masters have determined to import foreign workmen on 
account of their failing to get men in the United Kingdom to work 
for them. Last week the men who had been induced to leave 
Dundee to he 1 in Neweast'e returned to Seotland, 

On Tuesday about 300 men from London arrived in the Tyne, 
and were propor ionately distributed amongst the different tac- 
tories in Newcastle, but bow long they will remain there it is im- 
possible to calculate. The Newcastle Daily Chronicle states that 
the Nine Hours’ League have received such an simount of money 
as enables tuem to allow 5s. Gd. to each man this week, with 1s, 
additional per child, and adds that the number of men now on the 
books is 2341, as against 2460 the previous week. 

The trading community of Middlesbrough do not seem willing 
to let the subject of additional railway accommodation between 
the Tees and the Wear rest, although it was supposed that by the 
North-Eastern Railway Company losing their bridge scheme for 
crossing the Tees the matrer was settled for a while. 

At a meeting of the Chamber of Commerce at Middlesbrough on 
Tuesday, Mr. Brecon, of Sutherland, read a paper, pointing out the 
recessity for more direct railway communication between the east 
of Durham coal-field and the Cleveland ironworks, and a committee 
was appuinted to obtain information on the subject and to co- 
operate with any companies or individuals interested in the 
matter. 

At Middlesbrough the Sanitary Committee are setting a good 
example to corporations of other towns. They are, with their 
chairman, Mr. Edward Williams, of Bolckow, Vaughan, and Co.'s 
works, going about from house to house, and ascertaining for 
themselves whether any nuisances exist, and considering which is 
the best way of putting the town into a thoroughly good sanitary 
condition, 

The Blyth and Tyne Railway Company’s report for the half- 
year again recommends £10 per cent. on the 10 per cent. prefer- 
ence stock, £5 per cent. on the 5 per cent. preference stock, and 
£10 per cent. on the ordinary stocks and shares, 

The prices of iron are as follows: — Pig iron, No. 1, 53s.; 
No. 2, 528,; No. 3, 49s. 6d.; No. 4, 48s. The prices of manufac- 
tured iron are as follows:—Common bars, £7 to £7 2s. 6d.; cable 
iron, £7 12s. 6d to £8 2s, 6d.; ship plates, £8 17s, 6d. to £9; boiler 
plates, £9 5s, to £9 10s. ; rails, £6 15s. to£7; colliery rails, £6 17s. 6d, 
to £7 10s.; puddied bars, £4 17s. 6d. to £5. 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE SCOTCH PIG IRON TRADE—DIMINUTION OF STOCKS—EXPORTS 
OF IKON--THE MALLEABLE IKON TRADE—IRONFOUNDING IN 
GLASGUW--THE GLASGOW STREET TRAMWAYS —CRAMWAYS FUR 
ABtRDEEN—THE STEWART MEMOKIAL FOUNTAIN—Mn GALn’s 
R&POKT ON THE WATER SUPPLY OF GOVAN AND OTHER DISTRICTS, 

THERE is increased activity in the Glasgow pig iron market, and 

srices keep advancing. Since last report there is a rise of at least 

te. 3d. per ton. At the beginning of the week some transactions 
took place at three guineas per ton, but since then the market 
has become a shade easier, 623. dd. to 62s. 6d. one month being 
at present the ruling quotations. No. 1, g.m.b., 62s, 6d.; 

No. 3, Gis. Gd. Makers of special brands are hardly selling just 

now. The following, however, are the nominal quotations : 

Gartsherrie No, 1, 72s. Gd.; No. 3, 62s. 6d.; Coltness No. 1, 72s. 6d. ; 

No, 3, 62s. 64.; Summeriee No, 1. 69s.; No. 3, 62s, f.o.b, at 

Glasgow; Lavgloan No. 1, 653.; No. 3, 63s. 6d.; 6d. extra at 

Glasgow ; Carnbrae No. 1, 64s.; No. 3, Gls. 6d.; 6d. extra at 

Glasgow; Ardeer and Glengarnock No. 1, 663.; No. 3, 61s.; 

f.o.b. at Ardrossan; Kinneil No, 1, 63s.; No. 3, 58s.; f.o.b. in 

the Forth. 

Under the demand for pig iron stocks are steadily diminishing. 
The stock in store at 31s; July, 1871, has been reduced since the 
same date last year by 47,767 tous A few hundred tons went 
into store at the beginning of this week, and there may be more 
shortly, but this is counterbalanced by the quantity sent out 
during the month, 

The exports of pig iron from Scotch ports are still very heavy 
for this time of the year, being : foreign, 14,732 tons; coastwise, 
5478 tons ; total, 20,210 tons. In the same week last year there 
were 8338 tons, showing an increase for the week of 11,872 tons, 





THE ENGINEER. 


There is considerable briskness in the shalé trade at present. | 
Large orders for all kinds of oi] have recently come to hand. 
he Corporativun of Glasgow have at length advertised for 

tenders for the construction of about nine miles of street tram- | 
ways, and as the tenders must be lodged not later than the 28th 
inst., we may expect that operations will shortly be commenced. 
It is to be hoped that the design of tram-rail adopted will be 
such as to render unnecessary the tearing up of the paving 
of the streets for repairs when a spike or screw is loose. The | 
streets can never be kept tidy and level if subjected frequently to | 
such disturbance. It is said that in this respect a good deal of | 
annoyance is caused by the tramways in London and Liverpool. | 

It is expected that steps will soon be taken for the introduction 
of tramways in Aberdeen. Mr. Thomas Bouch, C.E., was there a | 
short time ago, and visited the outlets from the city to the north, | 
and towards Deeside, to ascertain their suitability for laying down | 
tramways. } 

A commencement will soon be made in the erection of the | 
Stewart Memorial Fountain, in Glasgow. The sub-committee 
entrusted with the arrangements have reported upon the estimates, 
and have advised as to which of the tenders should be accepted. 

At a meeting of the Water Committee held the other day, Mr. 
Gale, the engineer, in a lengthy report advised that owing to the | 
rapid increase of the population of Govan, and the inadequacy of the | 
existing 15in. and 9in. mains, the increased demand in that district | 
should be met from the Gorbals Works, leaving the more densely | 
built parts of Gorbals to be supplied from Loch Katrine by tie | 
pipes crossing the bridges. He then proposes to take the use of | 
the present 15in. Loch Katrine main as far as practicable, and to | 
lay a 24in, main from Pollokshaws to Pais'ey-road, and an !8iu. 
main thence to Govan, at a cost of £9730. Mr. Gale’s report con- | 
cludes as follows:—‘* The quantity of water the Gorbals Works | 
can yield cannot be put at more than 4 000,000 gallons a day; and | 
in proposing to lay a 24in. main pipe from the Gorbals to Govan, 
and in looking forward to its supplying a population of 80,000 or 
90,000 in the Govan district, it amounts to abandoning the whole | 
of Gorbals proper, and the suburbs of Crosshill and Queen’s Park, | 
to the Loch Katrine supply. As the mains from Mugdock are at | 
present arranged, this additional supply to the Gorbals must be 
drawn from the low district main, which is already doing very | 
nearly all is can, having regard to maintaining a sufficient avail- | 
able pressure.” The laying down of an additional maia from Mug- 
dock is therefore a part of the question, and he advises that it 
should be proceeded with. 





WALES AND THE ADJOINING COUNTIES. 

. (From our own Correspondent.) | 

TAE IRON TRADE: Signs of quietude: The market free from specula- 
tion: The weather and operations at the works: Makers not 
taking many fresh contracts: Prospects for the future : The demand 

—THE HOME TRADE— TH TIN-PLATE TRADE- STEAM AND HOUSE 

COAL TRADES—'T'HE COLLIERS’ STRIKE : Kgpected settlement by 

arbitration—THE OLD WuiTe CopPpeR WoRKS AT SWANSEA: 

Resuscitation of the same—THE GNOLL COLLIERIES. 

THE iron trade shows some signs of quietude just now, only a 
comparatively few transactions having been entered into during 
the past week, The market is entirely free from speculation, the 
only purchases made by buyers being just such as to meet the 
immediate requirements of consuuets. There is, however, little 
room for complaint, as makers have orders in hand that will take 
some time to work off; and they have no difficulty in finding 
employment for their hands. As must be expected, there is but 
little work done during the daytime under the present oppressive 
temperature, but small departments are busy during the cooler 
hours of the night. It would be quite injudicious on the part of 
makers to burden themselves with fresh contracts under present 
circumstances, and this is one of the chief reasons why the market 
has shown less activity latterly. 

That there will bea brisk demand in future thereis every prospect, 
the consumption being extensive in most directions, and there are 
virtually no stocks of any description of iron in buyers’ hands. 
Probably throughout this month there will be but few new 
engagements of magnitule entered into, and makers will lose no 
time in clearing their books of all old orders, so as to be prepared 
for another period of activity which will be pecuniarily, no doubt, 
more profitable to them than the present. 

The rail mills are employed extensively on specifications for the | 
United States and Canada, considerable quantities of steel as | 
well as iron rails being turned out for those countries. Other 
descriptions of finished iron are being manufactured for several of 
the leading European markets. For plates India is becoming an 
important customer, and about the usual quantities are being 
shipped for South America. Bar iron is also in request for the 
cohtinental markets, some of the makers being particularly busy 
with orders on account of Greece and Constantivople. 

There is but little news to report in connection with the home 
trade. There is a slight lull in the inquiry, which will probably 
continue some little time. 

Ou the whole the trade is progressing, and the next quarter is 
likely to witness appreciable improvement. Prices coutinue to 
show an upward tendency, but those obtained for finished materials 
are still too low, especially as raw materials are daily increasing in 
value, and an effort will no doubt be made to establish a higher 
list for the next quarter for all classes of pigs. 

There is no abatement in the demand for tin-plates, but makers 
are as fully occupied as they can desire to be, and many orders are 
necessarily placed for long delivery. 

In the steam coal trade the ironmasters are still reaping profits 
out of the misfortunes of the or gg colliery proprietors whose 
cullieries have been at a standstill, Important coal contracts are 
secured on account of foreign markets, and from 2s. to 3s. per ton 
advance is obtained. House coals are tolerably active. 

There is at last some pruspect of the colliers’ strike, which has 
now lasted ten weeks, comiig to an end. Deputations from the turn- 
outs obtained an interview with the masters this week, and the 
result of the meeting was that the matters in dispute are to be 
submitted to arbitration. The following terms were agreed upon 
by the masters and menas the basis for the arbitration, viz., ‘‘ That 
the rates of wages shall be governed by the rates paid for 
similar descriptions of work at all the other collicries at which 
steam coals are raised in Monmouthshire and South Wales.” 
Substantially theré is little diffetence between these terms 
suggested by the men and thosé offered by the inasters some tide 











The total shipments tor 1871 up to the present date t to 
506,554 tons, whereas at same date last year they were 389,259 tons, 
showing a total increase of shipments for the year of 117,295 ton, 

In all departments of the malleable iron trade a large business 
is being carried on, the orders both from home and abroad every day 
getting more numerous. Heavy sections of a and angle irons 
are specially in d d for shipbuilding and boiler-making pur- 
poses. The prices of malleable iron may be quoted as follows :— 
Common bars, £7 15s. to £8; angle iron, £8 5s, to £8 15s. ; ship 
and boiler plates, £10 to £11 ; nail rods, £8 per ton, 

There is rather more inciination within the last few days amongst 
the bar iron merchants to buy forward, but makers are stiff m 
their prices. 

The iroufounders are nearly all full of work, more particularly 
those who can execute the heavier class of marine engine castings, 
Scarcely within the memory of the oldest ironfounder have prices 
for this class of work ever been so good as they are at present. 
But it is admitted that the jacketed cylinders, and other intricate 
castings reudered requisite by modern marine engine practice, are 
more troublesome to the founders, and moreover require to be 
superior in quality, as compared with the castings of twenty years 
ago. 
y~ pipes there is abundance of work. Messrs. Laidlaw and 
Sons, Glasgow, have secured the contract for all the pipes and gas 
lighting apparatus for Yokohama, 








ago, excepting that the latter only proposed that the rate of wages 
paid at the ironworks’ collieries alone should be taken ito con- 
siderat on, whereas the new basis includes all other steam coal 
collieries. The delegates will submit the terms to a mass meeting 
of the colliers, and the combined reply of the men will be made known 
to the thasters abot the end of the week. There is little doubt 
as to the terms being unanitiously agreed to, as it was becoming 
pretty clear, from the nuwber of sen. BS brought into the dis- 
trict, that the colliery proprietors would shortly have enough new 
men to carry on their collieries as usual. It is gratifying to find 
that the unfortunate strike is thus about to be terminated ; but 
when one remembers that this happy result was brought about by 
the very first meeting of the masters and men, it is to be regretted 
that the meeting was so long put off. Probably in the course of a 
few weeks the whole of the pits will again be sending down the 
usual supplies of coal. 

The resuscitation of the old White Copper Works at Sw: b: 
the Messrs, Vivian and Co,, is being proceeded with, and whe 
the works are opened almost a new branch of trade will be esta- 
blished in the district, and will give employment to a considerable 
number of persons. The ores will be brought principally from 
Culifurnia, Nevada, and the Salt Lake regions, and it is under- 
stood that they will be treated in the smelting according to the 
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an action for alleged breach of contract. 








German process. 
The new engine of 200-horse power, which has been erected at 
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the Gnoll Collieries, Neath, to pump the water from the pits 

previous to their bein; ha has been successfully set in 
‘ac y- 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 

SINGULAR ACTION AT THE YORKSHIRE ASSIZES—STATE OF TRADE 
IN SouTH YORKSHIRE—A BvYS’ STRIKE AT LEEDS—ReEDCAK 
PIER—LIVERPOOL DocKS—EX?EsSION OF THE LIVERPOOL Dock 
ESTATE—STATE UF TRADE AT SHEFFIELD—SANITARY CONDITION— 
NortH-EasTteran RAILWAY—SraTE OF TRADE IN West York- 
SHIRE — RAILWAY EXTENSION AT SOUTH SHIELDS. 

At the Yorkshire Assizes, on Tuesday, Owen’s Patent Wheel Tire 

and Axle Company v. the Railway Steel and Plant Company, was 

The plaintiffs, carrying 

on business at Rotherham, sued the defendants, a Manchester firm, 


| for the nou-completion of an order for 150 sets of wheels and axles 


by the 30th of September, 1870, which it was said the defendants 
had contracted todo, It was important that they should have 
been delivered, in order to save the extra freight charged at Hull 
from the beginning of October for shipment to St. Petersburg. 
One condition of the contract was that the plaintiffs should find 
the tires for the wheels, and the defendants attirmed that they 
had been unable to complete their contract because the plaintiffs 
did not keep tuem supplied with sufficient tires. Verdict for the 
plaintiffs, subject to a reference. 

The ironworks in South Yorkshire continue well employed. At 
Milton and Elsecar a good trade is being done in rails, plates, bars, 
and hoops; the boiler works at Hoyland are also active. Bessemer 
steel matériel —including rails, tires, and axles—is in sustained 
request; and the works at Penistone are in full activity. steam 
coal continues in good demand for Hull and Grimsby. Coke is 
also in brisk request. A new wire mill is about to be erected near 
Barnsley. 

Lhe machine works of Messrs, Fairbairn and Co., of Leeds, at 
which 2000 hands are ordinarily employed, were closed on ‘'uesday 
in consequence of the boy workers having struck for an advance 
of wages, A similar strike has also takea place among the boys 
entployed by another firm of machinists at Leeds—Me-srs. Green- 
woud and Batley. The boys want a smull advance in their wages. 
Messrs, Taylor and Wordsworth, Messrs. McLea and Marsh, and 
—— Buckton and Son, have conceded an advance of 1s. per 
wee 

The directors of the Redcar Pier Company (Limited) have con- 
cluded a contract with Messrs. Head, Wrightson, and Co., for the 
construction of the pier, The work will be commenced turthwitb, 
and will be completed by June 1, 1872. The first pile will be 
driven on Monday, August 28. 

Certain extensions of the Canada half-tide dock at Liverpool, 
which have been on hand for some time past, have just been com- 
pleted. The entire area of the dock is now about 11} acres. 

When the branch Huskisson Dock, now in progress at Liver- 
pool, is opened, there will be a total increase of dock accommoda- 
tion at the north end of the Mersey Dock Estate of about 15} 
acres, 

The aspect of trade matters at Sheffield continues satisfactory. 
The heavy branches of local industry are as a general rule well 
employed. ‘There is an excellent demand for all descriptions of 
railway matériel, and the workmen enguged in its production 
are fully occupied. The armour-plate mills are fully engaged in 
the execution of English and foreign orders. The steel trade is 
brisk, the American demand being active, while there are also 
fair orders on band on continental account. A good deal is also 
passing iniron. ‘Che file trade shows an improvement. Wheels, 
tires, and axles, are being produced in large quantities, 

Messrs. Parker and Sanderson, Liverpool sanitary commis- 
sioners, have issued a report upon the condition of that town. 
They declare themselves wholly unprepared for the state of things 
which they find to exist. Even of men earning good wages not 
20 per cent. live in ordinary restraint and decency. The over- 
crowding reaches 1000 per acre. The commissioners suggest a dis- 
placement of the population, and the formation of well-ventilated 
streets, 

The works on the Terryhill extension, the Pelaw and Jarrow, 
Saltburn, and Gilling aud Helmsley branches of the North-Eastern 
Railway are now nearly completed. 

Large quantities of plates, tires, girders, axles, cranks, and 
heavy work, are being dispatched from Yorkshire to Tyneside 
works. The production of rails is proceeding at a great rate in 
West Yorkshire, und the engineering firms are as active as they 
well can be, 

Mr. Fistburn, of South Shields, has obtained a contract for 
certain proposed alterations in the platform of the South Shields 
railway station. The platform is to be considerably lengthened and 
widened to accommodate the expected increase of traffic on the 
opening of the new direct route to Newcastle vi@ Jarrow. 
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Tue seventh annual meeting of the Mersey Steel and Iron Com- 
pany was held in Liverpool on Tuesday; Mr G. H. Horsfuall in the 
chair. The accounts showed a net profit of £14,521. A dividend 
of,5s. per share, free of income tax, was declared. 
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ON WASTE IN COMBUSTION. 
No. J, 

“Tae recently issued report of the Commissioners 
“appointed to inquire into the several matters relating to 
coal in the United Kingdom,” just published, contains 
much possessivg general interest. The Committee were 
appointed as far back as June, 1866, for the purpose of 
investigating the probable quantity of coal in Great 
Britain and Ireland available for use; whether coal exists 
at workable depths under the Permian, New Red Sand- 
stone, and other superincumbent strata ; to inquire into 
the present consumption of coal, and finally to decide 


- whether there is reason to-believe that coal is wasted by 


bad working, or by neglect of proper appliances for its 
economicalconsumption. Thereportuow before us contains 
no fewer than 168 pages of type, including an enormous 
mass of tables, To deal with it as a whole is not our 
intention; it has already been pretty well sifted by our 
daily contemporaries of matter possessing popular interest 
but that portion of the report likely to be most attractive 
to scientific readers bas, of course, been left untouched. 
As regards the probable duration of our coal-fields, the 
results arrived at by the Commissioners are sufficiently 
satisfactory. In 1569 we raised one hundred and seven 
millions of tons. Since that date the returns have not been 
made up, and the rate, although no doubt augmented, of 
production has not been ascertained. If we, however, 
take the consumption as constant at one hundred and 
fifteen millions of tons per annum, then we have 
coal enough to last for 1273 years. If we assume 
the consumption to increase in an arithmetical ratio, 
so that at the end of 100 years the consumption 
would be at the rate of two hundred aud seventy-four 
millions of tous per annum, we should still have enough to 
last 360 years. It is unnecessary to go further; the report 
of the Commission is conclusive. There is coal enough in 
Great Britain to last for ten or twelve generations, and 
this fact proved it is not likely that much thought will be 
taken for economy in the use of fuel solely for the sake of 
making it last longer. There is another and far more 
powerful agent at work, however, promoting economy 
in the consumption of coal, and that is the cost of the 
material. If men will not refrain themselves, and be chary 
in the use of fuel for their own sakes, they certainly will 
not do so for the sake of men to be born at a period, the 
distance of which is variously estimated at 360 to 1273 
years; and we fancy that most of our practical readers 
will join with us in thinking that if it can be proved that 
we have coal enough to last, not only our time, but for 200 
or 300 years to come, we need not trouble ourselves much 
as to the future duration of our coal-fields, whether it is to 
be a century or ten centuries being of the smallest possible 
importance. The cost of the coal we use, or rather the 
amount spent on it annually, is an infinitely more interest- 
ing matter, and it is to the section of the report which 
deals with “waste in combustion ” that we intend for the 
present to devote our attention. 

A sub-committee, entitled “B,” were chosen on the 7th 
of July, 1866, to inquire “whether there is reason to 
believe that coal is wasted by carelessness or neglect of 
proper appliances for its economical consumption.” The 
general reply of this Committee to the questions submitted 
to them is, “ That, without doubt, coal is wasted by careless- 
ness and neglect in large quantities; but the evidence which 
we have collected goes to prove that for some time past in 
our manufactories there have been constant and persevering 
efforts to economise coal by the application of improved 
appliances for its consumption. We have sufficient reason 
for believing that in some branches of manufacture the 
limits of a beneficial economy appear to have been nearly 
reached, and that in other cases a gradual effort 
will continue to be made for saving fuel. This will 
be materially promoted by that advancing price of coal 
which we may suppose will continue as the cost of 
the production of coal by the rapid extension of subter- 
ranean workings increases.” The “ B” committee held ten 
meetings and examined twenty witnesses. They also re- 
ceived communications from “twelve experieneed meii,” 
and the chairman, Mr. Robert Hunt, visited several works. 
The committee consisted of the chairman and four other 
members, namely, Mr. Hussey Vivian, Dr. Percy, Mr. 
John Hartiey, of Wolverhampton, and Mr. G. T. Clark, 
of Merthyr. The witnesses examined were Mr. Siemens, 
Mr. Menelaus, Mr. I. L. Bell, Sir W. Armstrong, 
Mr. Crampton, Mr. Neil Arnott, Capt. Noble, of 
Elswick, Mr. Hick, Sir W. Fairbairn, Dr. Paul, Mr. 
Cowper, Mr. Bessemer, Mr. Beattie, Mr. Vivian, Mr. An- 
derson, of Woolwich Arsenal, Mr, Thomson, Mr. Laving- 
ton Fletcher, Mr. Greaves, and Mr. Jordan, while 
letters were written to and replies received from 
the following gentlemen on the following subjects: 
—Dr. Paul, “On Liquid Fuel;’ Mr. E. Blake- 
more, “On Warming Buildings ;’ Mr. Walters, on 
ditto; Mr. Henry John Marten, “On the Economy of 
Coal;” Mr. Alfred Homfray, “On Separating the Bats 
from Coal,” &c.; Mr. E. A. Cowper, “On his Hot Blast 
Stoves;” Mr. Charles J. Galloway, “On the Galloway 
Tubes;’ Mr. William Husband, “On Coal used in Cornish 
Boilers;” Mr. William West, C.E., ditto; Messrs. Michell 
and Jenkin, ditto; Mr. John Hocking, jun., ditto; Mr. 
Samuel Higgs and Son, ditto; Capt. Douglas Galton, R.E., 
“On his Fireplace and Chimney;” Mr. Thomas Whitwell, 
“On Patent Fire-brick Stoves for Heating Blast.” 

In this impression we have commenced the publication 
of the report of the Committee, and it will, therefore, be 


- unnecessary to consider it in detail here. Our purpose at 


present is to point out some facts connected with the use 
¢ —_ which the Committee appear to have entirely over- 
ooked, 

The words “ economy of fuel” are frequently used in a 
very loose and e sense, and it is worth while to ex- 


plain what they really mean. To the mind of every prac- 
tical manufacturer economy of fuel is simply reduced cost 
of preduetion in so far as coal is concerned in production. 
To the mind of every man of science, who is not practically 
concerned in the work of production, it means diminished 





consumption of fuel in the attainment of a given object, 
requiring for that attainment the burning of coal. At the 
first glance the things are identical. In point of fact, they 
are not identical at all; and this is the rock on which the 
barques of so many inventors have been wrecked. In the 
abstract, it is certain that the smaller the quantity of coal 
the ironmaster uses in producing a ton of iron, or the 
manufacturer uses in getting a horse-power from a steam 
engine, the better; but it does not by any means follow 
that this general proposition will apply universally—very 
far from it. In the coal-mining districts coal is about the 
cheapest thing a man can waste, and accordingly it is 
wasted in a sense. We may cite a case for illustration. A 
certain furnace now in the market has been highly extolled 
as an economiser of fuel. We have taken pains to ascer- 
tain all the facts connected with the working {of this fur- 
nace, and we find that all that has been said of it is fully 
justified. It will do as much in heating iron with 10 cwt. 
of coal as an ordinary furnace will do with 12} cwt. to 
13 ewt. of coal. Here, then, is true economy of fuel. The 
cost of the furnace is not very high, and the saving of fuel 


121 
put down at a considerable distance from the engines 
to be supplied with steam, while a score or more 
of puddling and heating furnaces are wasting the in- 
tensely heated products of the combustion on their grates 
in the air. Even in the North, where coal is cheap, it is 
estimated that every large hand-fired boiler costs, all things 
included, £200 a year. {ron makers understand this very 
well, but they have not as yet found the way to get over 
the difficulties connected with the subject. It may not be 
out of place to do that which the Committee have not done, 
and more precisely explain in what these difficulties consist. 

Want of space is the first obstacle, and it cannot be got 
over in an entirely satisfactory way under any circum- 
stances. We might select a ten-acre field, and erect on it 


|100 furnaces and fifty boilers, which would use up all 


the waste heat. This solution of the difficulty would 
simply lead us into another and a more difficult one. 
When the iron is hot it has to be got to the hammer, 
and the rolls, and the inconvenience and loss which would 
be entailed by dragging the iron long distances would com- 


| pletely neutralise all the advantages to be gained from 


is very great; but the practical iron maker will not have | 


this furnace, and uses instead the old and wasteful type, 
because true economy to him means not economy of fuel 
but economy in the production of the finished article which 
he manufactures. Now, with the furnace to which we 
refer, ithas been hitherto found impossible to avoid the 
occasional, or, in some cases, constant presence of a “ cut- 
ting” flame over the hearth. The result is a great waste 
and deterioration of the iron used. The saving in fuel is 
nothing to the loss on the iron. In another case, which 
fell about a year since under our own observation, a re- 
heating furnace was fitted with a somewhat novel form of 
grate which effected an immediate and noteworthy economy 
in the use of coal; but this grate had to be abandoned, be- 
cause the furnace men could not endure the heat given off 
as a necessity, owing to the arrangement of the grate. 
Another illustration of our meaning is afforded 
by the case of a coasting passenger steamer which 
smoked heavily. An apparatus was fitted to the fur- 
naces which almost totally prevented smoke and secured 
an immediate and very considerable economy in the cost 
of fuel. But this result was obtained at the loss of about 
one-fourth of the power of the boat, which was no longer 
able to keep time with the tides, and in consequence the 
apparatus was cleared away in a month. This aspect of 
the case the Commissioners seem to have scarcely thought 
of, and yet it lies at the very root of the entire question 
which they were considering. It may be laid down as a 
maxim that unless it can be clearly shown to be conducive 
to the user’s profit to economise coal, ke will not economise 
it. And it can be also shown that in the greater number 
of cases economy in the matter of fuel is attended with 
extravagance in some other direction which completely 
neutralises the gain. 

We shall not fellow the Commissioners through their 


investigations of the waste of heat in the blast furnace, | 


because it would be impossible to handle the subject pro- 
perly within the limits of such an article as this. Let us 
rather turn to the smaller but still highly important 
question of the utilisation of the waste heat from pud- 
dling and ball furnaces. Mr. Siemens has satisfied the 
Commissioners that by the use of his furnace 50 
per cent. of coal can be saved. The man of pure 
science says at once, “What fools the ironmasters 
of England must be not to use Mr. Siemens’ furnace, 
instead of that ordinarily adopted.” And in saying this 
the man of pure science would but prove his own ignorance. 
It so happens that iron has to be roJled and hammered with 
a very great expenditure of power as well as heated, and 
if the Siemens furnace is used then coal will be burned in 
hand-fired boilers. It can be shown that it is cheaper to 
use the ordinary wasteful puddling furnace to raise steam, 
as well as to beat the iron, than to use the expensive 
Siemens furnace with its regenerating apparatus. 

It seems that in 1867 there were in Great Britain no 
fewer than 6243 puddling furnaces at work, and that com- 
paratively a small number of these was fitted with any means 
of economising heat. The power required in an ironworks 
is so enormous that the first demand is for steam. There is 
scarcely a mill or a forge in the country at this moment 
which possesses all the boiler power that can possibly be 
required ; and the number of ironworksindependent of hand- 
fed boilers could be counted on the fingers. It is, there- 
fore, obvious that the first and best way of economising 
fuel will consist in utilising all the waste heat of the 
puddling furnaces in making steam. How to do it consti- 
tutes a problem, however, which has vexed the soul of 
every engineer who has had to do with the laying out of iron- 
works, the difficulties standing in the way being far more 
considerable than they appear at first sight. The report 
before us is conspicuously defective here. The members of 
the Committee might, if they had thought proper, have 
elicited an immense amount of information as to the best 
methods available for using the waste heat of iron 
furnaces of all kinds in generating steam, but they 
appear to have been content with learning that the thing 
could be done, without asking any questions as to the 
manner of doing it, though they seem to have listened 
very patiently to the explanations of patentees, only too 
glad to have a chance of advertising the merits of their 
inventions. We have no hesitation in stating that within 
the compass of half a dozen of their report the com- 
mittee might have supplied information which would have 
been simply invaluable, and the supplying of which was 
quite within the legitimate objects of the Commission. It 
is very easy to say that great economy of fuel can be 
effected 7 fitting boilers to puddling furnaces. No one 
disputes the point, but almost every one connected with 
the iron trade wants to be told how to doit. A boiler in- 
tended to use up all the waste heat of a puddling furnace 
must be at least twice as large in cubical capacity, includ- 
ing nyse as the furnace. Where there is plenty of 
room to begin with, as in new ironworks, this is not a fatal 
objection, but where, as in old works, the puddling 
furnaces are closely crowded together, the thing be- 
comes impossible, and. we find hand-fired boilers often 


| fatal to its success. 





economy of fuel. Under existing arrangements the fur- 
naces must be concentrated in a comparatively small space 
round the hammers and rolls, If, then, we are determined 
to take plenty of room,we must either provide some special 
means of getting the iron to the hammer and rolls, or else 
we must multiply these last and distribute them over the 
forge. The enormous cost of such a scheme as the lest is 
1 We then find another way out of the 
difficulty in what may be termed the two-storey arrange- 
ment. In this the boilers are returned over the furnaces, 
or they are vertical tubes surrounding the stacks. The 
first plan is highly objectionable, because it renders the 
forge intolerably hot. The Commission have considered 
the question of labour in high temperatures at some length, 
and we shall have something to say on the subject. The 
second plan entailsthe use of one of the worst known forms 
of boiler, subject to disastrous explosions, very defec- 
tive as a steam generator, and given to priming heavily. 
Another plan consists in putting the boilers down 
in beds at a distance from the furnaces and leading 
the waste gases to them; but this arrangement is 
extremely ineflicient as it does not utilise the waste 
heat of the furnace, but only the small portion of gas 
which has not been consumed in the culverts long before 
it gets to the boilers. It appears that the best pos- 
sible boiler that can be adopted in connection with the 
puddling furnace is of the Cornish type, with one egg-end, 
and about 5ft. 6in. diameter and 17ft. long, traversed by two 
18in. flues, and mounted on a seating containing one flash 
flue right under the bottom, which runs back toa point 
near the furnace, and then descends into a culvert. Two 
puddling furnaces are used in connection with each boiler, 
each furnace delivering into one of the flues, through a 
suitable throat some 5ft. long, in which the damper may be 
placed. The total distance to be traversed by the flame, in 
contact with the boiler, will be about 30ft., which is suffi- 
cient to extinguish it with any known coal. The objection 
to such an arrangement is the great space occupied. It 
appears to be possible, however, to lay out as many as 100 
puddling furnaces in a straight line, with a steam 
hammer at each end, and to arrange an endless chain 
to run under the cast iron puddle ball track, with 
claws projecting through it in such a way that the puddlers 
would only have to put the blooms on the track close to 
their furnaces to secure their delivery at the hammer, 400 
yards off, we may suppose, without further trouble. We 
are not aware that this scheme has been tried on a large 
scale, but with due attention to detail we believe it might 
be carried out with great success. All the boilers would 
then stand away from the furnaces, and would not incom- 
mode the men. The effects of an explosion would be 
limited, and the plan of the works would be symmetrical. 
There is another way in which boilers might be fitted which 
would save much space, and would avoid all annoyance to 
the men. This would consist in putting the boilers under 
instead of over the furnaces. The principal defect in the 
scheme is that it would entail considerable expense in 
setting the boiler just below the surface, and therefore, 
the scheme is one which is pretty certain to prove unpopular 
although on examination it will be found to possess some 
excellent features, which, however, do not appear to us on 
the whole to balance the defects of the arrangement. 





THE IRON AND STEEL INSTITUTE. 


THE next meeting of this Institute will be held in Dudley next 
week, under the presidency of Mr. B The following is 
the general programme of arrangements :— 

Reception Room.—The Museum, Mechanics’ Institute, Wolver- 
hampton-street, Dudley, will (by permission of the Dudley 
Mechanics’ Institute, and of the Dudley Geological Society) be 
available for members from Monday, August 28th, until Friday, 
September Ist, as a general reception and writing room, post-office, 
telegraph office, &c. 

The committee of the Mechanics’ Institute have also placed 
their reading room and library at the service of visitors, and have 
offered the free use of the public ball and other rooms. 

Hotels.—Visitors can be accommodated at the Dudley Arms an 
at the Bush Hotels, Dudley; the Talbot Hotel, Stourbridge (five 
miles); the Swan and Star and Garter Hotels, Wolverhampton 





| (six miles) ; the Queen’s, Great Western, Hen and Chickens, and 


other hotels, in Birmingham (eight miles). 

General Meetings.—On Tuesday and Wednesday mornings, 
August 29th and 30th, general meetings will be held in the Public 
Hall, Mechanics’ Institute, Dudley, commencing at half-past ten 
o’clock, and lasting about two and a-half hours. The papers men- 
tioned in this circular will be read and discussed. 

Facilities will be afforded at these meetings for the exhibition 
of models or other objects of interest to the iron or steel trades, 
on — notice being given to the secretary at least three days pre- 
viously. 

Visitors’ Tickets.—Each member can obtain a visitor’s ticket on 
application to the secretary. These tickets admit to the general 
meeting, but do not entitle the holder to visit the works or to join 
in the excursions. 

Works to be Visited.—In addition to the formal visits arranged 
for Tuesday, Wednesday, and Friday, the iron and other works be- 
longing to members of the South Staffordshire Ironmasters 
Association will be open to members. _ The situation of these will 
be indicated on a sketch map of the district, which will be given 
out at the opening meeting. 

Ou Tuesday, immediately after the conclusion of the general 
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meeting, a special train will be provided to convey the members to 
Tipton, where luncheon will be provided by the Tipton ironmasters, 
and the remainder of the day will be devoted to an inspection of 
the ironworks in that locality. On Wednesday, after the termina- 
tion of the general meeting, members will proceed to the Dudley 
Custle Limestone Caverns, which will be illuminated for the occa- 
sion. A special train will convey the party from Tipton station 
to Round Oak Ironworks. After inspecting the works luncheon 
will be provided by the Earl of Dudley. Thursday, August 31st, 
will be devoted to Birmingham, The Birmingham Exchange will 
(by permission of the directors) be available for members on show- 
ing their tickets. The following works will be open for inspection 
on presenting members’ tickets :—Gammon and Uo., Great Brook- 
street (glass); Nettlefold and Chamberlain, Broad-street (screws) ; 
Payton and Son, Northampton-street (jewellery) ; Taylor and Co., 
George-street (pins); Watts and Manton, Regent-place (buttons) ; 
Baker and Co., Chester-street, Ashton-road (wire mills); R. 
Thomas, Ickneild Port-road (edge tools) ; Tonks and Sons, Moseley- 
street (brassfoundry) ; May and Mountain, Berkeley-street, (engi- 
neers); Hardman and Co., Newhall-hill (church furniture works) ; 
Gillott and Sons, Graham-street (pens); T. and J. Bragg, Victoria- 
street (jewellery); Hadley Brothers, Eyre-street (cut nails), Mr. 
H. J. Harding, secretary, Birmingham Exchange, will afford any 
information required as to situation of works, Xc. 

The Council Room, Chamber of Commerce, Exchange-buildings, 
Birmingham, will be available as a writing room for members 
during their stay in Birmingham. The weekly business meeting of 
the South Staffordshire Iron Trade will be held in the Exchange 
from three to four o'clock. At six o’clock the members will be 
entertained at dinner, in the Exchange Assembly Rooms, by the 
members of the South Staffordshire Iron Trade. (Morning dress.) 
On Friday morning members will proceed by special train to visit 
the ironworks at Lilleshall, Coalbrookdale, &c. Luncheon will be 
provided at Coalbrookdale by the Shropshire ironmasters. <A de- 
tailed programme of each day’s proceedings will be issued at the 
commencement of the meeting at Dudley, The invitation cards 
for dinners and luncheons will be found at the Reception Room, 
Dudley. 

List of Papers.—(1) ‘‘ On the Geological Features of the South 
Staffordshire Coal-field, with special reference to the Future 
Development of its Mineral Resources,” by Mr. Henry Johnson, 
Hon, Secretary to the 8. 8. and E. W. Institute of Mining Engi- 
neers, Dudley. (2) ‘‘A Description of the Ayresome [ronworks, 
Middlesbrough, with remarks upon the Alteration in Size of Cleve- 
land Furnaces during the last Ten Years,” by Mr. John Gjers, 
Middlesbrough. (3) ‘* Further Results from the Use of Hot Blast 
Fire Brick Stoves,” By Mr. Thomas Whitwell, Stockton. (4) ‘On 
the Nature of the Gases evolved from the Bessemer Converter 
during the Blow,” by Mr. G, J. Snelus, Dowlais. (5) ‘‘ A Descrip- 
tion of Danks’ Rotary Puddling Furnace,” by Mr. Samuel Danks, 
Cincinnati, U.S.A. (6) ‘‘On the Newport Puddling Furnace,” 
by Mr. Jeremiah Head, Newport Rolling Mills, Middlesbrough. 
(7) ‘On an Improved Heating and Puddling Furnace,” by Mr. 
Howatson, Congleton. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THE BIDDULPH VALLEY EXPLOSION, 


Sir,—After carefully examining the construction and the whole 
of the circumstances connected with the boiler explosion at the 
Biddulph Valley Ironworks, and the evidence given at the inquest 
as reported in your impressions of the 1st and I4th of last month, 
I beg to express my opinion as to the cause of internal-flued boiler 
explosions generally. I agree with the evidence given so far as it 
goes, but think there is a point of great importance which has 
been ertirely overlooked, and which I think any practical man will 
see at firat sight., Experience hastaught me that internal flues havea 
great tendency to lift upwards, and I have never ina single instance 
seen this guarded against. 

The stays generally placed in boilers are to sustain the flue from 
sinking downwards. These stays act their part so long as the 
boiler remains empty, but so soon as the boiler becomes full the 
flues have a tendency to float to the surface, only being kept in 
their position by the two ends of the boiler. A flue of such 
dimensions as the one in the exploded boiler would lift a tremen- 
dous weight, and what with the tendency to float and the flame 
acting on the upper part of the flue, it is my belief that it would 
be in the form of an arch, and the strain in itself would be 
sufficient to break the flue. I feel it my duty to throw out the 
idea for the benefit of boiler makers and the public at large. 

Chester, August 7th, 1871. EXPERIENCE, 





INDIAN EXAMINATIONS, 


S1r,—I feel that some remarks made by you in your article on 
the ‘‘ Examination for Direct Appointments in the Public Works 
Department of India,” should not pass unnoticed, as I consider 
such remarks are not fair to the late candidates for the same. I 
was one of the candidates rejected by the Indian Medical Board. 
I did not assure myself before this examination that I was fit for 
service in India, as general good health was, I thought, a good 
and sufficient reason for believing that I was. After my rejection 
I did (as also several others) go to a medical man, and the whole 
of us now hold certificates that we are perfectly fit, and of good 
constitution. We were examined the day after our rejection 
(which was on the Monday, after doing a considerable part of the 
first paper, and not, as you say, on the Saturday), Now how 
could we have ‘‘assured ourselves?’ We sent these certificates 
to the Indian Office, they refused to make a re-examination. Was 
this right and fair? 

There is one other point I would allude to. You make remarks 
of the system of cramming for these examinations. I know for a 
fact that of the forty-nine candidates who went up seventy per 
cent. at least had been doing so for at least three or four months, 
and I say that no one, unless just from college, could pass such an 
examination without something of the sort; and I believe that the 
great majority of those who succeed are those who have had the 
least practical experience. I hope that you will give publicity to 
these remarks, as it is the only way you can make amends, after 
throwing what must be considered a slur on the very profession a 
oe like Tog ENGINEER should uphold. I may remark that I 

lieve only four candidates have passed, or nearly 92 per 
cent, declared unfit to carry out the great works of the Indian 
Government. Are their works so much more important than 
those in England? Cc. K 

August 11th, 1871. 


Str,—Are we to infer from the comment on a letter signed 
‘*Medicus,” in your issue of the 18th, that the Cooper’s Hill Col- 
lege authorities are about to subject candidates for Indian engi- 
neering appointments to a three years’ technical course of study, 
without having fully tested them as to their constitutional fitness 
for that service ? C. GRAHAM SMITH. 

39, Warwick-gardens, Kensington, Aug. 20th, 1871. 

[Certainly not. But a man might enter the college in perfect 
health, and yet be quite unfit to go to India three years subse- 
quently.—En, E.] 








THE CYCLOPS AND DEVASTATION. 

Sir,—There are few clerical errors in my letter in your number 
of the 11th inst. except one; those only in the last paragraph 
need notice. The one is the quotation from Admirals Elliott and 
Ryder’s report, in which ‘‘causes” should have been printed 
“curves ;” thirty-fifth line from the bottom of the last paragrap! 
** breaking” should read ‘‘ weakening ;” seventeenth line, 

‘* not recommended ;” fifteenth line, read “stabilities” instead of 


“ statistics ;’ thirteenth line, read ‘‘ Porson the great French 
mathematician,” instead of ‘* Porson the Grecian.” . 

I observe also in your number for the 11th, recording the 
British Association meeting, from a paper, and the discussion on 
it, by Mr. Scott, that extremely dangerous and hazy views on 
naval architecture are being taught. 

I fear the lives of sailors will be continuously sacrificed through 
this ignorance, until the designers of dangerous ships are put on 
their trial for the lives they have sacrificed, and made responsible, 
as pointsmen on a railway are, and teachers of unsafe —— as 
accessories ; and, further, until the Government and shipowners 
are made liable to the survivors for the loss of their relatives. 

E. GARDNER FISHBOURNE. 

Hotel Belle Vue, Luzan, August 15th, 1871. 


STEAM BOILER LEGISLATION, 

S1r,—In your impression of this week there is a report from the 
Parliamentary Committee on Steam Boiler Explosions, about which 
I am anxious to make a few remarks. In the fourth paragraph 
the committee recommend that the users of steam boilers should 
be wholly responsible for the efficiency of their boilers. My 
opinion is that proprietors of steam boilers ought not to be held 
responsible for their boilers, but to be left in charge of competent 
engineers, and so long as that gentleman has full powers to have 
repairs executed in due order, he alone ought to be responsible for 
the safe working of the boilers in his charge. To argue this point 
out, I will assume a case. I will suppose that an engineer is the 
proprietor of six steam boilers, and he employs what he considers 
a very competent man to take charge and keep the same in proper 
working order. Now it would not be supposed that the pro- 

rietor would go round the boiler himself to examine it. No: he 
S must depend on the report of his engineer. Consequently, the 
engineer must be the responsible party, and not the proprietor, so 
longashe has sufficient power toexecute orders indue time. It would 
be a piece of injustice to make any one responsible for that damage 
which in reality he had no practical control over. Justin the same 
way with the chief engineer. I will suppose that he has under 
his care three sub-engineers, or three practicaldrivers. I will suppose 
that one of these drivers neglects supplying the boilers with a suffi- 
cient quantity of water ; it would be, in my opinion the height of 
absurdity to punish the chief engineer for the disaster, which 
perhaps he may have no control over. I say that steam boiler 
legislation ought to be arranged in such a manner that the person 
who causes the explosion, whether out of ignorance or folly, ought 
to be punished, and not the innocent ones referred to in the para- 
graph. Further on in the report Professor Thomson suggested 
that the report of the inspector should be merely negative, i.¢., 
an inspector should not certify that the boiler which he had 
examined was safe to work on, but not unsafe. I call this unfair, 
both to the proprietor and the inspector alike. If the inspector is 
practically satisfied that the boiler is safe, why not say so? 

EDWARD MALBON. 
12, Anchor-road, Longton, August 17th, 1871. 





Sir,—Having read in your paper the reports respecting boiler 
explosions and their causes, I have never seen any person’s 
opinion of explosions being due to cold water being thrown 
into the bottom of the furnace tubes to cool the ashes. I have 
witnessed the practice of firemen throwing water or directing the 
hose into the furnace tubes to cool the ashes, the cold water strik- 
ing against the plates. (I have seen this in steamships of the 
royal navy and of merchantmen, Xc.) This practice would, 
I consider, be the cause of some oi the boiler explosions, 

For instance, if we take a very thin vessel and fill it with boil- 
ing water, and the opening be made steam-tight, if cold water be 
externally applied, or the vessel immersed in cold water, an ex- 
plosion will immediately occur; if boiling or warm water be 
applied it produces no effect. I therefore attribute some of the 
boiler explosions to this fact. 

Some writers attribute the cause of the ve sel exploding when 
immersed in cold water to the cold water )roducing a vacuum, 
the boiling point in a vacuum being about7 v deg. Fah. 

4, Paynton-street, Stainsby-road, Poplar, E., Cc. J. L. 

August 21st, 1871. 

[It is a very reprehensible practice to throw cold water on the 
plates, asit causes sudden contractions, which are extremely likely 
to set the seams leaking. The experiment referred to by our 
correspondent is very dubious. Has “C.J. L.” tried it himself or 
seen it tried ?—Eb. E.] 





THE PUBLIC POLICY OF A PATENT LAW. 
NO. VI 

Smr,—An important issue in connection with this subjcet may 
be very suitably discussed at this time, viz., whether it is the more 
politic on public grounds to grant patents to all applicants for 
them unless a sufficient cause be shown for withholding them, or to 
withhold patents except for inventions coming up to a given 
standard of merit. 

Those who advocate the latter principle of granting patents 
must either believe in its practicability, or they must be opposed 
to patents altogether, and regard such a system of repression with 
favouras being likely to bringabout abolitionintheend. Thosewho 
believe in its practicability ought to be prepared to suggest what 
ought to be the standard of merit to be applied to all inventions 
sought to be protected. But it seems to be admitted that nothing 
more can be done than to rest on the discretion of a court of pre- 
liminary investigation. 

This, however, is just what leads many persons acquainted with 
the practice of patent law to doubt the practicability of the whole 
scheme of holding a fair hand between inventors and the public 
on the footing of granting patents only for valuable inventions. 
An adequate power of discrimination, residing in any persons who 
may be constituted judges for the purpose, is not believed in. 

On the other hand, it is believed by competent practitioners 
that much more might be done in the way of improving the 

uality of patents and avoiding many abuses by simply enforcing 
pm regard to the requirements of the law as to specifications after 
provisional protection, and before the grant of the patent right. 

My present object, however, in drawing attention to the issue 
above referred to, is to suggest that if the grounds on which I 
have in previous letters contended that it is good public policy 
to grant patents to inventors be right, then the system of re- 
pression alluded to above must be wrong. I have contended that 
a patent law (or at any rate some legal recognition of inventions) 
is requisite in order to balance as far as is practicable the compara- 
tive disadvantages inseparable from the want of capital with 
inventors of ability, and whose intellectual labours it is important 
for the interests of society to develope into activity. 

Men of this kind without a would be entirely at the 
mercy of large manufacturers if they ventured to disclose their 
inventions without legal protection, so that in the absence of a 
patent law, they would have no other resource but secrecy. This 
would bea barto much valuable improvement of manufactures, 
and also to much employment of labour. 

But to subject every application for a patent to a rigorous 
examination by a high court of preliminary investigation as to 
utility and worthiness would have the effect of restricting patents 
to those who could afford to spend a great deal on legal pro- 
ceedings, And it would be regarded by poor inventors as an 
invasion of their existing rights to withdraw from them their 
present ———— of taking out patents entirely at their own 
risk as to their commercial value. 

We have abundant experience in the present day of the many 
difficult social problems that are invelved in the due adjustment 
of the relations of capital and labour. he would be a bold 
legislator that would venture to defy all consequences in taki 
an a calculated to provoke an aggravation of these well-known 

ifficulties, 


Sir William Armstrong admits that “a tribunal empowered to 








grant patents for valuable inventions would make many mistakes> 
and oe such mistakes might be grave as regards the patentee, 
they would not be so as regards the public.” But where w 

be the wisdom of constituting a tribunal concerning which it can 
easily be foretold that it ‘‘would make many mistakes?” And 
where is the public policy of subjecting a portion of the commu- 
nity, capable of rendering good service to society, to grave conse- 
quences of mistakes made by an official authority appointed to 
watch over the interests of the public? 

I do not believe in the supposed immunity of the public from 
evil consequences of the mistakes of this proposed tribunal ; on 
the contrary, I think it likely that in the course of time the mis- 
takes would be so numerous as to bring. the whole administration 
into disrepute. I think, then, that as it would be bad public 
policy to abolish patents, so it would to adopt the course of re- 
pression by the strict preliminary investigation just now recom- 


mended in high quarters. 
WILLIAM SPENCE, Assoc, Inst. C,E, 
8, Quality-court, Chancery-lane, 
August 1st, 1871. 








ForrtGN MEcHANICAL InpusTRY.—The Belgian General Kail- 
ways Working Company has received some important orders for 
locomotive carriages and trucks on Hungarian and German 
account. The Upper Italy Railway Company has ordered 800 
trucks at Paris and Lyons. 

_THE late Mr. Josiah Parkes, the eminent agricultural engineer, 
died at Freshwater Bay, in the Isle of Wight, on Wednesday, last 
week in the 79th year of hisage. At one period Mr. Parkes took 
a very prominent part in advocating the more thorough drainage 
of land, and he may be regarded in this way as one of the jioneers 
of agricultural progress. He wrote and spoke with much effect, 
and deservedly earned the compliment of being elected an honorary 
member of the Royal Agricultural Society of England. Mr. 
Parkes was a member of the Institution of Civil Engineers, 

THE Late Mr. WILLIAM W. Tuxrorp. —The death of Mr. 
William Wedd Tuxford took place on Friday, the 11th inst., in his 
90th year. Mr. Tuxford was the head of the firm of Tuxford and 
Sons, the agricultural implement makers, of Boston. The de- 
ceased founded the well-known firm of Tuxford and Sons, general 
engineers and ironfounders, of Boston; but had previously 
established a scientific reputation as inventor of a process for 
** reeing” wheat, &c., by machinery. The firm soon acquired a 
wide-spread notoriety by the introduction of portable steam 
engines, combined thrashing machinery, and other high-class 
engineering productions. For many years the Royal Agricultural 
Society of England awarded their first prizes to Messrs. Tuxford 
and Sons’ portable steam engines, and only a month ago it awarded . 
the prize to the firm for their windlass for steam cultivation, . 
recently illustrated by us, so that it may fairly be said that the: 
deceased died in harness, with honours upon him, 

THE Indian railway interest has been a most valuable customer’ 
to the mechanical trades of the mother country for the last fifteen: 
or twenty years. Without saying anything as to the present out- 
lay made for the rails laid down upon the Indian lines, the ex- 
penditure for rolling stock and engines incurred by each company 
to the close of 1870 was as follows :—East Indian, £3,450,000 ; 
Great Indian Peninsula, £2,727,366; Madras, £1,048,084; Bombay. 
Baroda, and Central India, £1,079,037; Scinde, Punjaub, and 
Delhi, £1,218,447 ; Great Southern of India, £133,835; Easterm 
Bengal, £292,785; Oude and Rohilcund, £117,380; and Carnatie, 
£12,063. To put the matter in another light, it may be added that 
in the twenty-one years ending with 1870 inclusive the aggregate 
amount expended in Great Britain for Indian railways was 
£37,542,700. As gratitude has generally an eye to the fature, the 
British iron trade and other British industries naturally look for 
still more employment on Indian account. 

THE EcLIPSE EXPEDITION.—Jature is glad to be able to state 
that her Majesty’s Government has been pleased to accede to the 
request of the British Association with respect to the proposed 
eclipse expedition. We may, therefore, hope for a most important 
series of observations along a line extending from the Neilgherry 
Hills, in India, to Cape York, in Australia. The observation in 
India will be entrusted to Mr. Pogson, Colonel Tennant, and Capt. 
Herschel, Mr. Lockyer has been requested to observe in Ceylon. 
The observing stations in Java will be occupied by the Dutch 
Government, and possibly also by M. Janssen, while a strong ex- 
pedition has been formed from Sydney and Melbourne. The 
necessary instruments will be sent out to Australia by the next- 
mail, und those for India will follow shortly. As before, the 
Government not only help in money, but in transport, camping, 
and the like, and have also agreed to undertake photographic 
observations of the approaching transit of Venus. 

THE DESTRUCTION OF WOOLWICH DockYARD.—It seems almost - 
a pity that some of the timber now being sold at Woolwich, in 
consequence of the destruction of the dockyard, cannot be utilised 
for the erection of hustings and polling booths at the next general 
election, in order to show how the last hustings’ pledges as to 
economy have been amply redeemed. Two immense iron ship- 
building sheds, it is said, the finest in the world, are now being 
hurriedly pulled to pieces, although as good as new, having been 
built only twenty-five years ago, at a cost of £24,000 each. A 
large hydraulic lifting shed is also being levelled to the ground. 
It was so placed and constructed that large vessels lying alongside 
could be cleared of their ballast and cargo and supplied with coals 
in avery few hours. Not many days since (according to the 
Standard) a Prussian vessel took away from the reserve stock of 
timber a cargo of the very best marks, which probably could not- 
be equalled in any other part of the world. We can imagine how 
the captain and crew of this Prussian vessel must have envied 
this country, where the era of universal peace is being inaugurated 
previous to its extension to the Continent. Nor are those who 
deplore all this destruction of property, all this waste and impru- 
dence, deserving of the slightest P am They cried for economy, 
and they huve got it. It is true that it is an economy which has 
to replace in pounds what it saves in pence, but this is only owing 
to its rigidity. Common economy would not go down on the: 
hustings; nothing but the rigid article found any favour at all. 

TELEGRAPHY IN TURKEY.—The ere journals announce: 
that Mr. Joyce Perceval, who a the erection of the 
telegraph between Bagdad and Bussora, and Bagdad and the 
Persian frontier, has arrived in Constantinople for the purpose of 
proposing to the Turkish Government a line to connect that city 
with Arabia by a submarine cable from Akaba to Jiddah, from 
Jiddah to Gunfoodah and Mocca and Hodidah, which are the 
principal ports under the jurisdiction of Turkey on the shores of 
the Red Sea. Mr. Perceval proposes to run a land line from 
Jerusalem or Beyrout, overland, leaving Egypt seventy miles to 
the right, commencing in deep water at the Gulf of ba, and 
getting into the Red Sea to the right of the Rock of Tyran, which 
is thirty miles to the left of the dangerous islands of Jubal, 
situated about ninety-six miles from Suez. He also proposes that 
all the land stations shall be forfeited stations, and that, in case 
of emergency, there could be a floating station a mile or two off 
the last-mentioned towns. It is stated that by carrying out these 
suggestions, notwithstanding any disturbance that might transpire’ 
amongst the rebellious Arabs ashore, Turkey will be in hourly 
communication with her colonies. Ofcourse there are difficulties;. 

ially between Jerusalem and Akaba, but in 1862-3-4 and 5 
ifficulties which Mr. Perceval had to overcome before 
he finished the lines now in operation, and he now relies confi- 
dently upon his fifteen years’ residence amongst the Arabs to: 
retain the popularity and influence formerly exercised for the 
—— working of the line. It is computed that the project can 
completed within twelve i that the cost will not exceed 
£195,000, and that three-fourths of the expenses will be realised 
from the commercial traffic which will at once arise between Con- 
stantinople and the Red Sea, 


en 
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RAILWAY MATTERS. 


Boru the London and North-Western and Great Northern Rail- 
way companies held their half-yearly meetings on Saturday. The 
proceedings, as might be expected, when dividends of 7 and 54 per 
cent. had to be declared, were brief and harmonious, 

Dunrine the last eight years the North-Eastern Railway Company 
has made 100 miles of sidings at a cost of £155,900. It has con- 
structed warehouses, stations, and other works, at a cost of 
£1,477,744. It has also increased its working stock at an outlay 
of £1,804,083, 

THE extension of Workington pier is progressing rapidly under 
the direction of Mr. W. Ross, ouihend mga. 4 eg eniber 
of concrete blocks have been placed in position, a powerful 
travelling crane rendering the operation comparatively easy. Mr. 
Blair is the contractor. 


Ir is stated that Messrs, Kirk and Parry have undertaken to 
construct the Whitby and Scarborough Railway for a sum within 
the estimated cost of £120,000. It is calculated that a traffic of not 
more than £17 per mile would, with moderate working charges, 
be sufficient to yield a dividend of 7 per cent. on this amount of 
capital. 

It is reported that the French railway companies will be allowed 
to charge an additional centime per kilometre on all passenger 
traffic, in consideration for which permission they will pay the 
Government 200,000,000f. (£8,000,000 sterling), that amount being 
raised by the companies through an issue of bonds guaranteed 
simultaneously by all the great railway companies in France. 

Wir the view of making the public aware at the earliest 
practicable period of the dividend likely to be declared by the 
Great Western Company at the ensuing general meeting, Mr. F. 
G. Saunders, the secretary, states that the accounts which were 
on Tuesday submitted to the directors show a balance sufficient to 
admit of a dividend for the past half-year on the consolidated 
ordinary stock of the company at the rate of 44 per cent. per 
annum, carrying over a balance of about £15,000, ~ 

THE number of persons employed in the management and main- 
tenance of 4599 miles of Indian railway on the 30th September 
last was 69,233, or about 15 per mile; of these 5048 were Euro- 
ar ed and East Indians, and 64,185 were natives. Efforts are 

ing made by the companies and the Government to bring the 
European staff to the lowest practicable limit. One of the 
hindrances to Indian railway enterprise is the necessarily expen- 
sive nature of that portion of the working staff which is filled 1 by 
Europeans. To train and educate natives to perform the duties 
now allotted to Europeans is, Mr. Danvers remarks, an important 
object to keep in view in connection with the subject of economical 
reform. In Madras considerable success has already attended the 
measures that have been taken for that purpose. The system of 
apprenticeship had answered very well there. As a rule, the 
youths have remained in the service ofthe companies after the ex- 
ee of their term of apprenticeship. ‘fhe same plan has 

om adopted in Bombay, and the results are encouraging there 
also. 

MATERIALS to the value of more than £28,000,000 have been sent 
out from this country for Indian railwayssince their commencement; 
and 263,499 tons, purchased for £1,688,209, were despatched last 
year. There are now nine companies, representing 51,887 share- 
holders, 5367 bond or debenture holders, and 1392 holders of de- 
benture stock. Of this number 51,519 are Europeans, and 368 
natives of India. 


THE following are the Indian State lines in contemplation :— 





Length. Estimated cost. 
The Punjab Northern, from Lahore to 
POeRAWUE.. 02 20 20.00. .2¢ oc SO cailes £3,000,000 
The Indus Valley, from Moultan to 
Ln oe eae ee | Oe 5,000,000 
from Moultan to Ajmere 236 ,, 
Lines in from Delhi to join the as 
Rajpootana ek ne os co oo WS =,500,000 
ranch tosalt works .. S ws 
From Indore to Khundwa on Great 
Indian Peninsula Railway... .. .. S84 ,, 800,000 
From Wurda, on Great Indian Peninsula 
Railway, to coal-fields at Warora .. 45 ,, 300,000 
From Carwar, a port south of Bombay, 
toHooblee .. «ss ss co cc cf O ,, 700,000 
1328 £12,300,000 


Tue Railway News states that for many years past a small 
amount of goods traffic from South Wales to London, Portsmouth, 
&c., has been carried over the South-Western system by means of 
the Somerset and Dorset Railway and steamers running from 
Cardiff to Burnham, but owing to the number of changes of 
transit the amount has been very restricted. During the existing 
session of Parliament a length of twenty-five miles of railway has 
been sanctioned ‘between the Somerset and Dorset Railway at 
Evercreech and the Midland system at Bath. This will give the 
South Western Company access to the South Wales district over 
the Midland system, but by a circuitous route vié Gloucester to 
Newport. Ithas been proposed, therefore, to shorten the distance 
bythe construction of a tunnel underneath the Severn, according 
to aplan laid down some years ago by Mr. Hamilton Fulton, the 
engineer. The Board of Trade has granted to Mr. Fulton permission 
by which the works may be at once commenced so far as the 
Board and Navigation interests are concerned. This route would 
reduce the distance by fifty-four miles between Bath and Bristol 
and Newport and other towns in South Wales. The total distance 
saved by the proposed railway between London and Newport 
would be twenty-eight miles, besides the acquisition of greatly 
improved gradients, which would be an important advantage to 
the goods, mineral, and passenger traffic, and greatly facilitate the 
intercourse with the harbour of Milford and the South of Ireland. 

WE learn from Mr. Danvers’ report that the revenue derived 
from the Indian railways during the year ending the 3lst of 
December, 1870, amounted to £2,845,600, being about £340,000 in 
excess of the previous year. The gross receipts in 1870 were 
£6,213,865, compared with £5,709,382 in 1869, and the expenses 
£3,367,261 and £3,203,171 respectively. The amount paid by 
Government for guaranteed interest during the corresponding 
period was in excess of the net receipts by £1,366,900, entailing to 
that extent a charge upon the revenues of the country. Of this, 
however, a sum of £500,000 may be taken as having been paid upon 
capital not yet representing open or productive lines. The gross 
receipts from passenger traffic in 1870 were £1,924,378, being 
-£187,210 in excess of 1869, when they were £1,737,168. Those 
from goods traffic were £4,149,978 in 1870, and £3,808,767 in 1869. 
Miscellaneous receipts were £139,509 and £163,447 respectively. 
The general results with regard to passenger traffic show that the 
passenger tickets numbered 18,224,859, of which 135,829 were 
first-class, 603,486 second, 584,980 intermediate, 14,181,221 third, 
and 2,719,343 fourth, or coolie. Thus, the third and fourth com- 
pose 92°72 per cent., the second and ‘‘intermediate” 6°52 per cent., 
and the first only ‘76 per cent. of the whole. Each first-class 
passenger paid 14s., and travelled 112 miles at 14d. per mile; each 
second-class passenger paid 4s. 1jd., and travelled 48 miles at 
1°02d. per mile; each third-class passenger paid 1s. 84d., and 
travelled 58 miles at 1°4 farthing per mile; each fourth-class 
ger paid 1s., and travelled 40 miles at 1°2 farthing per mile. 
g the passenger trains alone (exclusive of mixed and special) 
the average length run by each train was 104 miles. The 
merchandise carried amounted to 2,633,687 tons, exclusive of coal, 
coke, and minerals, of which there were 801,582 tons. According 


NOTES AND MEMORANDA. 


PROFESSOR BrusH, of New Haven, has discovered a new 
mineral, associated with cryolite, from Greenland, to which he 
proposes to gives the name ralstonite. The mineral is colourless 
or white, with a vitreous lustre, and is harder than fluor spar. 
Not enough of it was obtained to make a quantitative analysis, 
but it pn to be essentially a hydrous fluoride of aluminum, 
with probably a small amount of calcium and sodium. The recent 
development of the Greenland mine has led to the discovery of 
crystallised cryolite, and of several new fluorides, called thomsen- 
olite, pachnolite, and ralstonite. 


AMMONIA is present in the exhalations from volcanoes, Bischof 
says that during the eruption of Vesuvius, in 1794, the quantity 
of sal-ammoniac discharged by the mountain was so great that the 
peasants collected it by hundredweights ; and in the last eruption 
of Hecla, in September, 1845, a si phenomenon was observed, 
and, according to Ferrara, it is sometimes found such quantity 
at Etna that a very profitable trade has been carried on in it. Dr. 
Daubeny thinks that the volcanic ammonia is produced by the 
action of water upon mineral nitrides (perhaps the nitrides of sili- 
con), similar in properties to the nitrides of titanium and boron. 
Ammoniacal salts have likewise been found as a sublimate arising 
from the combustion of coal strata. 


M. Panceri has presented to the Congress of Naturalists and 
Physicians at Turin the results of some investigations as to the 
cause of phosphorescence in animals, and especially in fishes. He 
has come to the conclusion that the cause of this phenomenon is 
the slow oxidation of fat, which he finds to be always present 
when gig tpn) is observed in animal substances. In the 
case of fish, the oxygen of the atmosphere very readity penetrates 
the skin and acts upon the subcutaneous adipose eas. The 
phenc is promoted by placing the phosphorescent substance 
in oxygen, but is entirely arrested by its immersion in carbonic 
acid, fresh water, alcohol, or any solution not containing oxygen. 
Phosphorescence usually commences immediately after death, and 
continues until decomposition sets in, with disengagement of 
ammonia, when it invariably ceases immediately. 


AUTHENTIC statistics as to the imports of Australian gold into 
the United Kingdom do not date further back than 1858, but for 
the 134 years which have since elapsed we have minute informa- 
tion, The imports in 1858 were valued at £9,066,289; in 1859, 
at £8,627,854; in 1860, at £6,719,857; in1861, at £6,331,828; in 1862, 
at £6,705,036; in 1863, at £5,995,441; in 1864, at £2,657,133; in 
1865, at £5,051,491; in 1866, at £6,840,718; in 1867, at £5,801,726; 
in 1868, at £6.990,609; in 1869, at £7,898,198; in 1870, at 
£6,486,225; and in the first half of this year at £3,418,834, The 
total presented by the first year embraced by the returns has thus 
been never exceeded. In fact, when we consider that since 1858 
the gold-fields of Queensland and New Zealand have been brought 
into the account, we are forced to the conclusion that gold mining 
7 in Australasia has become rather less profitable than 
otherwise. 


To extract metal from silicates, Mr. P. Kagenbusch, of Lambeth, 
takes the silicate proposed to be operated on and roasts it for 
about two hours at a red heat. It is then to be thrown while red 
hot into cold water, and ultimately dried. The process of smelt- 
ing is effected in suitable furnaces or crucibles, the silicate being 
used with fluxes in about the following proportions :—One part 
of the silicate, half a part of chalk, half a part of calcined soda, 
one-eighth part of sal-ammoniac, one-sixteenth part of borax, one 
thirty-second part of wood charcoal. These ingredients are to be 
thoroughly mixed and reduced by a triturator or levigator to a 
fine powder. They are then placed in the crucibles or furnaces, 
and subjected to a white heat for about six hours. When the 
mass is reduced to a fluid condition it is to be well stirred with a 
brass rod or rake ; a composition of zinc, copper, and lead in equal 
proportions, in the proportion of one-eighth of an ounce of each to 
1lb, of silicate, is sometimesadded. After about six hours’ smelt- 
ing, litharge or oxide of lead, in the proportion of half a part of 
litharge or oxide to one part of the silicate, is added. The whole 
is stirred with an ordinary stirrer for about one hour, and the 
mass again brought to a fluid state. 


ApoptinG 4000ft. as the limit of practical depth in working, and 
accepting the estimate of each Commissioner for the waste and 
loss incident to working the coal in the district assigned to him, 
the following estimate gives the quantities of available coal con- 
tained in the several districts which together comprise all the 
coal fields enumerated by the Royal Commission. 

Summary of Results of Reports as to Quantities of Coal Worked and 
Dnworked in Certain Districts :-— 








\Coal in statutelCoal in statute 





to the returns furnished from India by the several companies, the | 


average length run by each train with goods would be 144, with 
minerals 51 miles. The average amount paid for each ton of 
merchandise would be £1 5s., and of minerals 6s, 7d, Thus the 
average amount paid for each ton of merchandise per mile would 


‘te 2°08d., and for each ton of minerals 1°5d. 


Commissioner 
and number 
on his report. 


Name of coal- | 
field. 


tons at depths 
under 4000ft., 
after necessary 
deductions. 


tons in each 
coal field after 
the necessary 
deductions. 































a e+ 1 2 { 32,456,208,913 | @ 96,566,195,917 

Mr. Dickinson..| 2 t 265,000,000 |b 265,000,000 

Mr. Prestwich..| 3 Bristol ........ | 4,218,970,762 |} c¢ 6,104,310,982 

Mr. Woodhouse | 4 Warwickshire ..| 458,652,714 |d@ 458,652,714 

Mr. Hartley .... 5 8. Staffordshire) 

Joalbreokdale . we _ 
Ditto...... 6 [nena Wyre| ¢ 1:906,119,768 | 1,906,119, 768 
Ditto...... * Clee Hills Pes 

Mr. Woodhouse 3 |Leicestershire .. 836,799,734 836,799,734 

Mr. Dickinson..| _9 [North Wales.... 2,005,000,000 2,005,000,000 
Wises. 10 (Anglesey ...... 5,000,000 5,000,000 

Mr. Elliot ...... ll IN. Staffordshire} 3,825,488,105 |e 4,826,273,593 

Mr. Dickinson..| 12 { Lancashire and! } 5,546,000,000 | ¢ 5,636,000,000 

Mr. Woodhouse | 13 (Midland........|  18,172,071,433 | g 18,406,799,443 

— i . a — Sarton wd 70,964,011 | h 70,964,011 

Mr. Foster N’rthumberland ge an oe ann 

Mr. Elliot. and Durham... } 10,036,660, 236 10,036, 660,236 

Mr. Foster. \Cumberland sees 405, 203,792 405,203,792 

ScoTLAND. 

Mr. Geddes ....| 17 |Edinburgh .... 2,153,703,360 2,153,703,360 
Ditto 18 |Lanarkshire 2,044,090, 216 2,044,090, 216 
Ditto 19 |Fifeshire . 1,098, 402,895 1,098, 402,895 
Ditto 20 |Ayrshire ......|  1,785,397,089 1,785,397, 089 
Ditto 21 |East Lothian .. 86,849,880 86,849,880 
Ditto ....| 22 |Frith of Forth..| — 1,800,000,000 1,800,000, 000 
Ditto +-| 23 (Dumfriesshire... 358,173,995 858,173,995 
Ditto --| 24 {West Lothian .. 127,621,800 127,621,800 
Ditto ....| 25 |Perthshire .... 109,895,040 109,895,040 
Ditto ....| 26 [Stirlingshire .. 106,475,436 106,475,436 
Ditto ....| 27 |Clackmannansh 87,563,494 87,563,494 
Ditto ....| 28 [Dumbartonshire) 48,618,320 48,618,320 
Ditto ....| 29 |Renfrewshire .. 25,881,285 25,881,285 
Ditto ....| 30 |Argyleshire .... 7,223,126 7,223,120 
Ditto ....| 381 |Sutherlandshire 3,500,000 3,500,000 
Ditto ....| 32 |Roxburghshire 70,000 70,000 

Prof. Jukes,com- TRELAND. 

missioner (de- Ballycastle, An- 2 
soasee) and fos trim County.. } 16,000,000 16,000,000 

r. 

Ditto "eee eae 6,300,000 6,300,000 
Ditto Leinster, Qn.’s 77,580,000 77,580,000 
Ditto .. 36 [Tipperary ...... 25,000,000 25,000,000 
Ditto ....| 37 Munster, Clare 20,000,000 20,000,000 
Ditto ° 38 |Connaught .... 10,800,000 10,800,000 
90, 207,285,398] i 97,528,126,210 

















These totals are increased by the addition of the estimated quan- 
i 


Ff, 90,000,000 ; 


exceedi 


tity of coal at di 4000ft., namely :—a, 4,109,987 ,004 
tons ; b, nil: ¢, 1,885, 340,220 fons : d, nil. ; €, 1,000,785,488 tons ; 


0, 234,728,010; h, nil; i, 7,320,840,722 tons. It 


000, 


was an instruction, moreover, to the commissioners to whom the 
district were assigned to exclude from their returns all beds of eoal 
of less than 1ft, in thickness, 





MISCELLANEA. 


THE ocean trade of San Francisco has largely diminished within 
the last two years. A large portionof the merchandise introduced 
into California has been transferred to the Pacific Railroad. 

Mr. J, Paterson, the chief engineer of the Agincourt, 28, 
1350-horse power, has been removed from that vessel, and appointed 
assistant engineer and inspector of machinery afloat at Chatham 
— where he has commenced the duties of his new appoint- 
ment. 

A VERY powerful steam crane is now being erected at the 
Chatham Extension Docks, intended to lift the most 
ponderous articles ever likely to be landed there. It will be 
tested to lift 100 tons, while there is no crane now at the dock- 
yard constructed to raise above 25 tons. 

Tue Northern Railway Company of France are anxious to 
increase their supply of goods wagons, and have sent to England one 
of their engineers to order, lease, or purchase the vehicles likely 
to suit the French gauge. There are already some first-class 
British passenger 3 on the line from Paris to Calais, 

To give some idea of the magnitude of the operations in which 
the General Post-office is concerned, the Postmaster-General 
observes in his <a issued that in London alone during the 
past year about 10,565,000 yards of string were used for tying up 
the letters for the Couey and about 17,637 Ib. of sealing wax for 
securing the bags in which the letters were contained, the bags in 
use being about 700,000 in number. In England and Wales the 
quantity of ink supp) for impressing post-marks on letters and 
for obliterating postage stamps was about four tons, and the 
number of forms employed, exclusive of anything in the nature of 
a book, amounted to 20,692,000, 

Tne Scientific Amerécan thus describes a new kind of carpet, the 
use of which is stated to be rapidly on the increase in Ame : 
The carpets are made of small squares of wood, or of more orna- 
mental shape, which are glued on to a stout cloth. The pieces of 
wood are of different colours, and are placed together so as to 
produce all the effects of mosaic work, and as they are about a 
quarter of an inch thick, they last several years, They are put 
together with great nicety, so that the joints are as perfect as a 

iece of cabinet work, and the whole is then varnished. The sur- 
ace can then be polished, rubbed, washed, and even oiled like 
inlaid floors, which these carpets, in fact, exactly resemble. 


AccorDING to returns furnished by the engineer of the Metro 
politan Board of Works, the daily average quantity of sewage 
pumped into the river Thames at Crossness is 223,443 cubic metres, 
and at Barking 244,559 cubic metres, equivalent to about as many 
tons by weight. Mr. Robert Rawlinson says ‘* Chemists value this 
sewage at 2d. per ton. The farmer's value all the year is set down by 
Messrs. Lawes and Gilbert at 4d. per ton. This means that above 
£1000 worth of manure per day is wasted; or a farmer's value of 
about £365,000 a year; the waters of the Thames being in the 
meantime indescribably fouled, and many acres of putrid mud- 
banks exposed betwixt high and low water each tide. In twenty 
years £365,000 per annum would amount to £7,300,000, exclusive 
of interest. 


Tue United States Commissioner of Patents is engaged in 
thoroughly revising the rules of practice before the Patent-office, 
and a few important changes will be made. Among these may be 
enumerated a change in the rule heretofore governing the oath 
required of inventors on filing a claim for a patent, to the effect 
that they were the original inventors of the invention offered for 
a patent, and upon the office granting a patent allowing attorneys 
to modify the claim according to the testimony of the patent 
examiners. It is now proposed that every applicant shall, upon 
the granting of the patent, be required to take an oath in suppor 
of the claim as allowed, and not as originally advanced. This 
will, in case of litigation, confine parties strictly to what they a: 
entitled to claim, and not allow them to prosecute on the broad 
claim as filed in making the application. The oath as now 
required will be exacted, but supplemented in accord with the 
claim allowed, 

Tre Liverpool Mercury states that Mr. John Stuart Mill has 
written a letter to one of the carpenters on strike in Dublin, who 
had asked his advice as to the course the workmen should take. 
Mr. Mill's correspondent stated in his letter that one of the em- 
ployers had offered to re-engage his men at the old rate of 5s. per 
day and a participation in the profits of the establishment, gua- 
ranteeing that the increase of their wages by this arrangement 
should be greater than that demanded—6d. ay day. He added 
“Such a system the men won't understand, and consequently 
will not ‘accept.” Mr. Mill, who dates from Lucerne, replied : 
‘* It is difficult for any one who is not on the spot and acquainted 
with local feelings and the characters of individuals to advise in 
the matter in which you ask my opinion. My impression is, how- 
ever, in favour of trying the experiment of the participation of the 
workpeople in profits—what is now called industrial partnership. 
That system appears to me both a great improvement in itself 
and the road to something still better hereafter. You say that 
the terms offered would far exceed the advance in wages which 
has been demanded. If this beso, as a strike, when it does not 
prove a failure, generally ends in a compromise, this kind of com- 
promise seems to be the most favourable to the operative. 

THE exports of coal from the United Kingdom in July were on 
a very considerable scale, having amounted in that month to 
1,126,901 tons, against 1,067,516 tons in July, 1870, and 1,069,155 
tons in July, 1869. The shipments to Germany were very large, 
having amounted to 248,812 tons, against 129,497 tons, and 211,444 
tons respectively. France took 167,651 tons of our coal in July, 
against 197,560 tons in July, 1870, and 176,812 tons in July, 180. 
The aggregate exports of coal from the United Kingdom to July 
3lst this year were 6,836,868 tons, against 6,699,975 tons in the 
corresponding period of 1870, and 5,921,223 tons in the corre- 
sponding period of 1869. In these totals Germany figured for 
1,343,246 tons, 986,814 tons, and 973,189 tons respectively ; ani! 
France, for 1,042,109 tons, 1,412,797 tons, and 1,177,240 tons 
respectively. Our coal exports have increased this year to Russia, 
Sweden, Denmark, Germany, Holland, Brazil, and British India ; 
but they have decreased to France Spain, and Italy. The value 
of the coal exported in July was £535,883, against £505,176 in 
July, 1870, and £496,869 in July, 1869 ; and for the seven months 
ending July 31st this year £3,271,775, against £3,185,408 in the 
corresponding period of 1870, and £2,836,136 in the corresponding 
period of 1869. 

Allen’s Indian Mail says that Mr. V. T. Taylor, officiating 
collector of Bhagalpore, seems to have made a useful discovery, or 
rather rediscovery, of some lead ore in the Sahran Pergunnah of 
his district. It was first discovered five years ago by some Koles, 
who were digging for iron ore. Samples of the lead were 
forwarded by a native trader to Mr. Metcalfe, then deputy 
magistrate at Banka, who sent them on in his turn to Govern- 
ment. What the Government did or said on the occasion Mr. 
Taylor could not ascertain ; but evidently no steps were taken to 
test the metal until Mr. Taylor revived the subject in May last. 
In consequence of his report, the Bengal Government forwarded 
the samples to Dr. Oldham, of the Geological Survey, for his 
i ti He pr d them to be true galena, or sulphide 
of lead, which generally contains about 86 per cent. of the pure 
ore. They are also found to yield 5240z. of silver to the ton 
of lead, a proportion which would make the ore “ highly valuable 
if it occurred in any quantity,” seeing that in land it pays to 
separate only two ounces in the ton. Dr. Oldham naturally 
declined ‘‘ from small hand specimens to form any opinion as to 

















the quantity” of lead ore found by Mr. lor, the nature of the 
fede ontatting it, or the ease with =i night be extracted 
But if the vein on which Mr. Taylor stumbled be of any extent, 


its neighbourhood to the new Chord Line ought to commend it to 


the farther notice of the Governmert. 
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WHITFIELD’S 


WHEN, a few years since, in a 

London police-court, the con- | oe 
vict Caseley enlightened the ‘i HA ij 
world upon the science of bur- ar? 
glary, and described the effective 
application of instruments 
known in the profession as 
alderman and citizen, in plain 
English, crowbar and wedge, 
upon safes whose brazen fronts 
declared them tobe impregnable, 
City gentlemen were set by the 
ears, and safe-makers began to 
employ their wits anew toreuder 
these articles worthy of the 
name they bear. In short, the 
safe trade entered about that 
time upon a new era of progress 
in practical improvement which 
has already borne much fruit, 
and which gives promise of yet 
greater results. 

We have from time to time 
noticed in THE ENGINEER im- 
proved specimens of safe manu- 
facture by Messrs. Chubb, 
Milner, and other producers 
less known to fame, and to-day 
we add to these notices a short 
description of Whitfield’s patent 
safe, which, while possessing 
bold originality in design, ap- 
pears to us to contain in an 


qualities of a really good safe, ! tau nd 
viz., security against fire and # pl ma 
thieves. ih wi 
The peculiarity of Whitfield’s IAA A 
safe is the substitution of a 
screw bolt for the square-shaped 
bolt usually applied. Some idea 
of the action and value of this ; 
bolt will be afforded by the accompanying sketch. It will be seen 
that the ironwork connected with the bolt is securely fixed to the 
inner side of the safe door by overlapping thick wrought iron 
bands fastened by nuts and screws. The screw bolts are usually 
four in number, two working horizontally, and two perpendicularly, 
all from the centre of the door. They are all worked by the 
pinions which gear with the notched wheel at the junction of the 
four bolts. The overlapping iron bands, or ‘‘plummer blocks,” as 
they are technically called, are tapped with the same thread as the 
screw bolts. Similarly screwed, of course, are the holes in the 
solid sid¢ of the safe, into which the bolts are turned. Simulta- 
neously with this motion a number of plain round bolts, eight as 
a rule, attached to a crosshead carried by two solid iron collars, 
slide into corresponding apertures on either side of the safe. An 
easy motion to these crossheads is also given by guide bars either 
above or below the lock, the bolt of which shoots between them. 
When the whole is locked the screws cannot be withdrawn nor the 
plain bolts forced back by fraudulent means, as the various parts 
inutually secure each other. The favourite plan of the burglar, 
elucidated by Caseley, of bringing pressure to bear upon the ends 
of the bolts, is effectually frustrated by this ingenious arrange- 
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ment. No amount of pressure could force back a screw of these 
dimensions, accurately wormed as it is into a plate of solid iron 
cased with steel. The method of fixing the bolts also presents 
some special advantages. Instead of beirg fixed, as in many ordi- 
nary safes, upon the thin inner plate or lock-case of the door, 
Whitfield’s bolts are made fast to the door itself (usually gin. 
thick), with a number of — screws din. thick, none of which, 
however, go quite through the door to the front. The bolts are 
propelled into a solid iron-welded frame 4in. thick, which is 
riveted to the sides of the safe, the latter being gin. thick, thus 
making a uniform thickness of 1jin. all round the safe. The fire- 
proof chamber, filled with the usual composition of alum and saw- 
dust, does not differ from that in Chubb’s or Milner’s safes. 

Whitfield’s safe lock is an improvement on Mappin’s patent, 
the principle of which is too well known to need any detailed de- 
scription here. The modification is, however, less known, although 
its importance to the security of the lock can hardly be over- 
estimated. The steel cover plate covering the inner barrel is 
provided with a tubular flange which projects to a corresponding 
opening in the barrel, thus preventing alike the withdrawal of the 
steel slides and also the removal of the pin. 











ON A NEW STEAM GAUGE, 
By Professor Ch. V. ZenGer, of Prague. 

TuIs gauge is intended to avoid the defects of common air 
gauges, which have hitherto prevented the employment of the air 
manometer, and at the same time to be more accurate and unalter- 
able in its working than the spring gauges now commonly used for 
steam boilers, In the first place, it is a great defect in the common 
air-gauge that the divisions on the manometric tube diminish 
rapidly at high pressures, and 
consequently the reading be- 
comes less and less accurate the 
higher the pressure. The new 
steam gauge, on the contrary, 
possesses the same degree of 
accuracy at all pressures, and 
even enables us to make the 
accuracy of reading greater at 
higher pressures. 

Another serious defect of the 
air manometer is the liability 
to rupture of the narrow 
column of mercury consequent 
upon the sudden shutting-off or 
turning on of the steam. This 
is entirely avoided in the present 
instrument by the use of two 
closed vessels communicating 
with each other only by very 
narrow capillary tubes, Finally, 
the small column of mercury 
enclosed in the glass tube of 
common air manometers is sub- 
ject to capillary depression, and 
to the disturbing effects of heat 
upon the air bulb and upon the 
mercury. 

In the instrument now to 
be described it is sought to 
avoid these defects by not using 
capillary tubes for the mano- 
meter, and by disposing the air 
and mercury in such a way 
as to make the effects of heat 
not sensible. The construc- 
tion of the apparatus will be 
plainly seen from the annexed 
diagram, representing the appa- 
ratus in three different sections, 
The air tube of the manometer 
consists of a series of tubes of 
equal lengths but different dia- 
ameters, melted together before 
the lamp, and ending at the to: 
in a glass tube. The lower pm 
is connected by an air-tight 
screw joint, the first of two 
iron: vesse:s containing mer- 
cury or some other liquid, and 
communicating with each other only by a very narrow capillary 

The tric tube is sealed at the bottom, but 
there are two fine capillary openings through the sides at points 
below the surface of the mercury or other liquid contained 
inthe two iron vessels. Hence the communication of pressure 
can only take place through a system of two successive capillary 
channels, and the resistance which these channels oppose to the 
motion of the mercury, hy which they are filled, makes iti ibl 
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| compressed gases aet directly on the surface of the liquid in the 
| second iron vessel, driving it through the capillary tube in the first 
| vessel, and from thence the liquid enters the manometric tube 
by the capillary openings in it. Dust and impurities are in this 
pa A prevented from enterimg into the first vessel and the manometric 
tube. 

The capacities of the globe and of the several tubes which 
compose the nga tube are so adjusted that they decrease 
in the same ragio as that in which the pressure increases, which is 


tye 

(” a 

= i 

= Wh : 
ps 





SECTIONAL PLAN ATA.B 


SSS 








Ava. 25, 1871. 








under a pressure of two atmospheres; 7, + 7, = 4 volume occu- 
pied by the air under pressure of three atmospheres; v. = } 
volume of the air under four atmospheres. This gives for the 
capacities of the separate tubes, 
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These equations indicate the general form of the expressions for 
the capacities of the separate tubes of a manometer to be divided 
so as to show pressures up to n atmospheres, and from the 
c.pacities the radii of the tubes and terminal globe are at orce 
obtained, thus :— 


Capacities, Radii. 
“ = 1 “i= a 
12 J2ah 
% = r %/? = : - 
23 Vo@rh 
v = 1 =  ! 
ae * V2 eh 
— 1 1 
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| 1 
Mr = te * ome 
u se 4 
/ 3 ne 
If the length, 4, of cach tube is made equal to the unit of 
length, an inch for instance, it b u ry to express it 





in the above values of the radii. 

In order to diminish the number of tubes required for the con- 
struction of the apparatus, it is sometimes convenient to arrange 
the capacities so that the first is filled with mercury when the 
pressure increases by two atmospheres, the second when it in- 
creases by four, and so on. 

In this way three tubes suftice for a manometer that is to show 
pressure up to six atmospheres, four tubes for one that is to go 
up to eight atmospheres, and so on. In this case the capacities 
of the separate tubes are given by formule of the same kind as 
before, namely, for a manometer to be used up to six atmo- 
spheres :— 
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To prevent the accidental breakage of the manometer it is 
fastened to the graduated brass plate, and with it screwed to a 
glass cover jin. thick, capable of supporting a pressure of twenty 
atmospheres. The glass cover is pressed by a screw at the top 
upon a plate of india-rubber, thus entirely preventing the entrance 
of dust or damp. 2 

The apparatus has already been at work for sixteen months in 
several manufactories in Austria ; and it has been found, by com- 
parative experiments with it in the Northern and State railways 
of Austria, that it is steadier and more accurate than the standard 
spring and piston gauges used by the companies for graduating 
their own manometers. 

Two of these instruments were placed side by side on the same 
steam boiler, with spring manometer by MM. Budenberg and 
Schiffer, of Magdeburg; but up to the time of my leaving 
Prague, that is to say, during a year and a-half, they remained in 
strict accordance all the time, not 4 Ib. difference of pressure 
being indicated by them, although the temperature of the engine- 
room varied greatly, and one of the air steam gauges was placed 
directly on the! boiler (on direct steam), and quite near the fire, 
where the temperature reached 86 deg., or 95 deg. Fah. The elasticity 
of air not being subject to alteration like the elasticity of a spring, 
which is greatly affected by heat and by rapid variations of pres- 
sure, the new gauge is more steady, and requires less attention 
than spring gauges of any kind. It also possesses a still greater 
advantage in being much more sensible to small changes of pres- 
sure and indicating them instantaneously, which is unattainable 
with spring manometers, for the air gauge showed a diminution 
of pressure of about 41b., when the steam whistle of the loco- 
motive boiler to which it was attached was ded, whereas no 
moton could be detected in the spring and piston manometers. 

The price of the new manometer being not higher than that of 
the spring manometer, but permitting greater certainty and 
accuracy in the reading, it is hoped that it may be found to 
be an accurate and durable gauge for steam engines of every 
description, &c., can be obtained from Messrs, Elliott, Strand. 








THE STRENGTH OF RorEs.—The Brooklyn Union reports the 
result of some experiments recently made at the Navy-yard in that 
city to test the relative strength of hemp and wire rigging. 
According to this statement, it appears that a 3in. hemp rope of 
four strands, manufactured at Bushwick, broke at a strain of 
4} tons, or 8666%1b. 4in. hemp rope of four strands broke at a 
strain of 7? tons, or 15,5001b. 5in. hemp rope of four 
strands broke at a strain of 104 tons, or 21,000 1b. As compared 
with this, 1jin. wire rope of six strands broke at a strain esti- 
mated at about two tons, or 4000 lb. ljin wire rope of five 
strands broke at a strain of 54 tons, or 11,0001b. 2jin. wire 
rope of six strands broke at a strain of seven tons, or 14,000 Ib, 
The experiments were made with a large hydraulic jack, capable 
of producing a strain of between 50 tons and 60 tons. ‘*The 
only drawback,” it is added, ‘‘to the completely satisfactory 
results of the experiments, was in an apparent defect in the 
gauge by which the strain of the jack was indicated, this 
not moving until a strain of two tons or more had been applied. 
It was, however, conceded that this was equally fair for each kind 
of cordage, though not showing the precise strength of each, which 
is believed to have been two tons more than was indicated by the 
gauge of the jack.” The following is the relative strength of 
American hemp and wire rope, as tested by the Navy Department, 
and British hemp and wire rope, as tested by the Admiralty :— 











evidently what is required by Mariotte’s law, in order that an | 
increase of pressure of one atmosphere may cause the first tube to | 
be filled by the ‘enclesing liquid, and that a further increase of | 
pressure of the same amount may cause the second tube also to be | 
filled, and so on, each equal increment of pressure causing the 
same rise of the liquid in the manometric tube. 
This adjustment of #ae capacities is effected as follows: Let the | 


| 





for sudden changes to occur in the height of the manometric 
column, and thus entirely prevents the division of the column or 
the entry of steam or gas into the manometer. The steam or 
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pacity of a ter be divided so as to show pressures up | 
to, say, four atmospheres, be called unity, and let 7, v,, vs, anc 
V4, be the capacities of the first, second, and third tubes, and of 
the terminal globe respectively, then we have, v1 + v, + V3 + V4 
= 1 volume occupied by the contained air under a pressure of 





one atmosphere; v, 7-75 + v4 = 4 volume occupied by the air 





Wire rope. “on on itd Circumference of 
Circumference in “Gemeen hemp rope of equal 
§ inches. } strength. 
American, Lritish. American. British. 
me Inches. Inches. 
6 52°18 -- 14 
5} 49°35 - | 135 
5k 46°00 40°00 12 124 
5} 43°40 36°00 12 ily 
FA 41°00 32°25 | 11 ll 
4} 38°30 28°30 | 11 10} 
4 3500 24°40 103 10 
4 33°15 21°85 | 104 of 
4 27°00 1930 | 10 9 
3j 25°20 17°30 | 94 8 
3t 20°00 15°30 | 8} 8 
3 16-25 im | it # 
3 "20 7 | ‘ 
2} 12°90 855 | | 6 
2h 11-00 7:45 53 5h 
2} $12 6°35 5} . 
2 5°08 4°30 5 4 
1} 408 3°25 4 4 
1} 4°05 2°25 34 3h 
1} 1°88 1°50 2h 3 
i 1°03 1°00 24 2} 
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THE small floating fire engine of which we give an illustration 
above, has been built for the protection from fire of the shipping 
wharves and property adjoining Shanghai Harbour, and consists 
of one of Messrs. Yarrow and Hedley’s steam launches, fitted with 
fire engines by Messrs. Merryweather and Sons. The hull is built 
of iron—length, 35ft.; beam, 7ft. The engine for propelling this 
little craft is placed near the stern, as will be seen, and is quite 
independent of the fire engine; but a common boiler supplies the 
two. The speed of the boat is eight miles an hour. To avoid, if 
possible, the use of salt water in the boiler, fresh-water tanks are 
fitted sufficient for a supply of about one hour’s steaming. An 





STEAM 


PUMPING 


awning for the protection of the machinery when stationary was 
provided, extending, as will be seen, fom end to end. It is of 
wood, and made in three sections, all so arranged that the whole 
or part can be easily removed. 

The fire engine is placed in the forward end of the craft, working 
horizontally. The diameter of the steam cylinder is 6}in., stroke 
18in., and the pump is 5}in. diameter by 18in. stroke, capable of 
discharging 300 gallons per minute to a height of 160ft. 

The delivery is provided with two branches, but, if desired, four 
may be used, in which case four jets gin. diameter could be 
thrown simultaneously to a distance of 70ft. to 80ft. The suction 
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IN the omnpunees engraving we illustrate a neatly arranged | 


pumping engine exhibited by Messrs. J. Evans and Sons at Wol- 
verhampton, during the show. The engine is six nominal horse- 
power, non-condensing, and is fitted with an Sin. diameter 
cylinder, 16in, stroke. The crank shaft carries a pinion 7in. dia- 
meter, working into a 28in. spur wheel on the pump crank. The 
pump is double-acting—bucket and plunger—8in. diameter, and 
= lunger is 58in. diameter, with 10in. stroke. The valve on 

e bucket end of the plunger is of india-rubber, and in the form 
of a belt, which covers ingress holes. In the ‘‘ forward” stroke 
the valve closes on the holes in the plunger, and in the ‘‘ back- 
ward” stroke expands with the pressure of the water, passing 
through the holes to the front end of pump, thence to delivery 
eS The suction and delivery valves are of the ordinary flap 

ind, and the bucket is metallic, with a gun-metal ring. The 
cranks, &c., are of best wrought scrap iron, and the piston-rod and 
connecting pin of steel. It is designed for supplying estates, 





mansions, public institutions, &c., and may be arranged for various 
heights for lifting and forcing water. 





By disconnecting the pinion the machinery may be used fer 
any purpose to which an ordinary steam engine is applied. The | 


workmanship is very good, and the same may be said of the 
design. 
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ON WASTE IN COMBUSTION. 
Tue following is the report of the “ Committee on Waste 
in Combustion,” of which we have spoken at length in 
another place :— 





THE REAL PRAcTICAL VALUE ©F COAL AS A SOURCE OF PoweER,. 


Coal being for all practical purposes the only agent employed in 
the production of heat, it is important always to keep in view its 
theoretical power in this respect, even though there appears to be 
but small hope of the realisation of this power in practice. 


The attention both of men of science and of practical engineers 


has been for some time steadily directed to this matter, and 
although the perfection indicated by theory has not been, and 
probably never will be attained, approaches towards it are con- 
tinually brought nearer. 


ibd 
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is taken from the boat’s side through a perforated plate formin 
one of the skin plates of the hull. The boiler is on the Field 
principle—which is doubtless well known to our readers—in 
which steam can be raised from cold water in ten minutes. 

A successful trial of this floating engine was made not long since 
on the Thames, opposite the works of Messrs. Yarrow and Hedley, at 
— and from the great ease with which the craft was handled 
and rapidity with which she was steamed from place to place, and 
at once got to work, we have no doubt that little floating fire 
engines of this type would prove of the utmost benefit for the 
protection of waterside premises and shipping. 


If we examine the evidence of the first witness * who appeared 
before the committee, we find those positions placed in a fairly 
satisfactory manner. It will be known to most persons that, as 
stated, ‘‘ one pound of pure coal yields in combining with oxygen 
in combustion theoretically an energy equal to the power of lift- 
ing 10,800,000 Ib. 1ft. high,” or, “‘the full theoretical equivalent 
of force for a unit of heat, that is to say, for the heat necessary to 

| heat 1 lb, of water through 1 deg. Fah. is 772 foot-pounds. A 
| pound of coal in burning should yield 14,000 units of heat, or 
772 X 14,000 = 10,808,000. 
| Mr. J. Anderson in his evidence truly says, “the good which is 
| now being done, I think, is entirely due to the knowledge of Joule’s 
| equivalent of heat and work being convertible. I believe that it 
is more due to that than any other cause, and this as a clue will 
| lead in many directions.” 
| It may not be so generally known that the highest practical re- 
sult which has been realised is 1,200,000 lb., or less than one-eighth 
of the theoretical value, and this, ‘* without counting the imhpuri- 
ties of ordinary coal, which cannot be taken at less than 10 per 
cent.” Theoretically, a pound of pure coal should evaporateabout 
| 13 1b. of water; practically, a pound of ordinary coal does not 
evaporate 4 Ib, 

The best results are stated to have been obtained in the boilers 
of the Cornish engines, or in boilers constructed upon the model 
of the ‘‘ Cornish boiler.” From a careful set of experiments made 
some years since, this was shown to be due in Cornwall to the 
accurate adjustment of the quantity of air admitted to the fuel, + 
and to a careful system of stoking. It is to be regretted that the 
same amount of attention has not of late years been given to the 
economy of coal in the working of the steam engines of the mines 
of Cornwall and Devonshire. Consequently, there is a consider- 
able falling off in the reported duty, the coal not being so effec- 
| tively burnt. t This is, no doubt, partly due to the engines 

having become old and worn, and consequently imperfect in 
| action, But it cannot be disguised that, in a great many cases, 
| there has been, owing to this system, which has unfortunately 
| for some time prevailed in working our copper and tin mines, much 

carelessness, which has toid materially upon the effective powers 

of steam engines for all purposes. While referring to the results 

obtained with the Cornish engines, it is important to remark that, 

in reply to a question asked by one of the commission, a witness 
| stated that the duty of the Cornish engines was a “little above a 
| million.” This is too high. Reference to the tables B, C, D, 

and E in appendix, which give the “* duty” of the best Cornish 
| engines since 1814, will show that up to a certain point there was 
a gradual increase in the number of pounds lifted lft. high by the 
combustion of one bushel (94 lb.) in the earlier tables, and of 
one cwt, (112 Ib.) in the later ones. And that after the maximum 
had been obtained there was a steady decline in the effective 
power obtained. But the highest recorded duty is about 
98,300,000 in 1857. 

The position which we have endeavoured to show as prevailing 
in connection with the steam engines of Cornwall is fully borne 
out by the following letter from Mr. Lean, who organised and has 
carried out the system of engine registry :— 

** Marazion, January, 1870. 

“ Sir,—Permit me to bring under your notice the very serious 
decline in the average performance of the Cornish steam engines. 
| You will observe in the table inserted below that from the period 

when the work performed by the engines was commenced to be 
publicly reported in 1811 there was a continuous improvement up 
to 1843, when an average performance of 67,000,000 Ib., lifted 1ft. 
high by the consumption of 112 lb. of coal, was reached. Since 
1843 r Ba has been an equally continuous retrograde course, so 
that at this time the average ‘ » Awe ’ of the engines has fallen off 
about 26 per cent. Or, to put it in other words, at this time full 
one quarter part more coal is consumed by the engines, on the 
average, than was necessary in 1843 to do the same work—an item 
of no small importance, especially in such a period of depression 
as the mining interest has passing through. 
Table of Average ‘ Duty’ Performed by the Cornish Engines, per 

112 lb. of Coal, at the end of each period of five years, commencing 

with 1811, 











Year. Duty. Year. Duty. Year. Duty. 

1811 20°4 mills. 1835 569 mills. .. 1855 54°38 mills, 
1815 244 ,, ss * pee 1860 516 ,, 

1820 34°1 1848 670 ,, 1865 502 ,, 

1825 38°1 1845 661 ,, 1870 515 ,., 

1830 515 ,, 1850 618 ,, 


“Tnomas LEAN.” 


* C, W. Siemens, F.R.S., pp. 4, 5. . 

+t See in proof of this, reports of the Royal Cornwall Polytechnic Society 
for 1842 and 1835.-- Experiments for ascertaining the quantity of air 
which enters the fireplaces of the Cornish engines, by Robert Hunt, then 
secretary of the Society. 

| t See pages of evidence, pp. 52 and 53, In addition to the table at page 
53, see tables—Appendix B—showing the highest duties over a long 


period of years. 
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Sir Charles Lemon* in 1838 published a “table of the duty 
performed by steam engines in Cornwall from 1815,” when the 
highest duty given is 26,400,000, to 1837, when it was 87,212,000 ; 
and on the occasion of some special experiments made on Taylor’s 
engine in the United Mines the duty was got up to about 
307,500,000. + But this does not appear to have ever been the 


effective working power of any steam engine in Cornwall. | 
Several steam engines in the waterworks of the London companies | 
have done higher duty than this, as the table, Appendix F, will | 


show. 


With rotary (fly-wheel) engines, worked by steam slightly over- | 


heated, and with a tenfold expansion, it is stated that an effective 
power somewhat above the duty of the Cornish engine has been 
effected. The waterworks engines appear to give a higher duty. 

We therefore find that with arrangements acknowledged to be 
the most economical for burning coal, so that as little heat as is 
possible should be wasted, the highest practical result is still 
below one-tenth of the theoretical duty, or, as a witness states it, 
“* under one-eighth, without counting the impurities of the coal, 
which cannot be taken at less than 10 per cent.” 

But as even these may be regarded as exceptionally good cases, 
it becomes certain that, seeing the conditions under which the 
majority of steam engines have been worked, that not more than 
one-thirtieth of the whole theoretical value of the coal is at pre- 
sent realised in power. 

Having thus before them the duty which under the most 
favourable combination of care and skill is obtained from 
ordinary coal, the committee p ded next to examine into the 
duty actually obtained from coal in ordinary manufacturing 
establishments and in its domestic use. 





IRON MANUFACTURE. 


Our attention was directed, in the first instance, to the iron 
manufacture, which consumes in smelting of the ores and in the 
production of merchant iron more than one-fourth of all the coal 
raised in the United Kingdom. ¢ It is certain that until recently 
there has been both an enormous waste of fuel in the production 
of heat, and a considerable waste of heat when produced, in all 
furnaces in which it has been necessary to obtain an elevated tem- 


perature. Therefore we had to inquire if in the extensive pro- 
cesses in operation in the 670 blast furnaces which are in action in 
Great Britain, using not less than 15,000,000 tons of coal, there 


appeared to be any tendency to apoees this excessive waste ; 
whether in the several branches of the manufacture—as the making 
of malleable iron and steel—in which an equal or a larger quantity 
of coal is burnt, any improved systems had been introduced or 
contemplated by which economy of coal had been or was likely to 
be effected. 

Nearly all large manufactures, and especially those of iron, are 
placed within or close to our coal-fields, We have on evidence § 
that some years since small coal ‘‘ was treated almost entirely as 
a waste product, so much so that small coal could be had in any 
quantity at 4s, a Newcastle chaldron of from 2} to 3 tons, de- 
livered into barges on the river.” That which was true of the 
Neweastle district was more or less so of all the other large coal- 
fields of the kingdom. Under those circumstances it cannot be 
considered surprising that we do not discover that any effort was 
made in the direction of economy in the use of coal. ‘‘ Things are 
now entirely changed with regard to the value of fuel.” The 
small coal has, in various ways, been utilised, and ccnsequently 
its price has been steadily increasing for several years. The wit- 
ness already quoted says: ‘‘I may state that coal which was for- 
merly sold at 4s. per chaldron is now sold at something like 8s, a 
chaldron, and that the very best Durham coke, which when we 
commenced our own blast furnaces to smelt the Cleveland stone 
could be bought at 6s. 6d. at the pit, now fetches something like 
from 10s. to 10s, 6d. All this, of course, has placed manufactories 
in a very different position from that of former times. 

The great incentive to economy in all cases is the increased cost 
of the article consumed ; we therefore find, as might be naturally 
expected, that in places where coal is cheap and abundant it is 
used with but little regard to economy, and that, indeed, in some 
localities the men actually boast of the quantity of coal which they 
have contrived to burn, Under the circumstances which prevail 
in most of our iron-producing districts, coal being cheap, there 
has not been until very recently much attention given to economy 
in its use. 

One great cause of saving fuel has been the introduction of hot 
instead of cold airin our blast furnaces. Mushet gives us the 
quantity of coal used in the Muirkirk blast furnaces in July, 1797, 
and shows that for the production of one ton of iron there was 
used 9 tens 10 ewt. 0 qr. 24lb. of coal, in the state of coke and 
parrot or cannel coal; at the Clyde ironworks in J796 that 
8 tons 11 ewt. 2 qr. were used. The coal for engines in the Clyde 
works, upwards of four tons for each ton of iron, || that used for 
the roasting of ironstone and workmen’s fires not being included. 
same author makes another statement, showing that in 1840 
there was some considerable attention given to economy, ‘‘so that 
in place of taking 5 tons of coal to a ton of iron, as was the case 
thirty years ago in Staffordshire, it is now produced for about 
+ or 33,” and in some situations under this. Jn South Wales, 
without the aid of hot blast, the quantity of coal per ton of pig 
iron in the furnace had been reduced from 4 to 24 and 2 tons.{ 
Mushet furnishes statements from which we are enabled to con- 
struct the following table :— 








| Cold blast. | Hot blast. Hot, blast. Cold blast. 


Coke used | Coke used Coal used Coal used 
| per ton of | per ton of per | per 
| iron made. | iron made. |tonofiron.'tonofiron. 





Names of Works. 








« | tns.ewt.qr. tns.cwt.qr. ts.cwt.qr.| ts.cwt.qr. 
ae Seotland { x=* . _- ; % 9 i 
siiton ~ - 232 /|67 0 
Co veel Park Derby- ap es 2 $ 3 ' = . 
Butterley shire. - —— | 2 12 — 
Alireton _ _ | 230 — 





The fuel used in 1867 in Cleveland in producing 11,550 tons 6 owt, 
of pig iron was as follows :— 
Tons. cwt, qr. 


Coke .. ee oe ee ee -- 16,585 0 0O 
3reeze .. oe oe ee ee o 183 0 0 
Coal ee ee ee ee oe ee 2,682 15 2 





19,280 15 2 
This will be about 33 ewt. 1 qr. to the ton of pig iron. 


* Journal of the Statistical Society, vol. i. p. 67.—‘‘ Statistics of the 
Copper Mines of Cornwall.” See also reports on the ** Geology of Cornwall 
and Devon,” by Henry T. D. La Beche, F.R.8., 1839. 

+ A treatise on the “ Cornish Pum Engine,” by William Pole, 1844, 
and see Taylor’s Records of Mining ‘‘on the duty of steam engines.” Mr. 
Pole remarks, after giving a table showing the highest duties of the 
Cornish engines; ** Such is the latest account we can give of Cornish im- 
provement in the steam engine, but we are by no means bound to believe 
it will stop here, for the Cornish engineers seem now as confident as they 
have been ut any period that by a continuation of their persevering efforta 
and careful experiments they will yet be able considerably to augment the 
duty of the engine, and raise it still higher in the scale of economy.” 
This hope has not been realised. 

} For ajdetailed statement of the quantities of coal used in the iron 
manufacture, and also for the quantities consumed in all other manufac- 
turing industries, see the report of Committee EB. 

§ Isaac Lowthian Bell, p. 10, par. 135. 

Mushet—* Papers ou Iron and Steel,” 1840—remarks on this: “ Well 
may we say that the times are, in respect of the latter item changed for 
the better, socing Unat now half a ton of engine coal per ton of pix iron 
is reckoued an average quantity. 

*| “ Uro’s Dictionary of Arts, Manufactures, and Mines.” Edited by 
Robert Hunt, F.R.S., 1867, 





Dr. Noade in his article ‘‘ Iron,” in ‘‘ Ure’s Dictionary,” * pub- 
lished in 1860, has given the following as the quantities of coal 
used in the production of a ton of iron at the several works, and 
for the kinds of iron named :— 


Cwt. 

Dowlais foundryiron .. eo se -- 50 coal. 
Dowlais forge iron.. oe oo oe oe 42 
Dowlais inferior forge iron oo a «  @ 
Hirwain foundryiron .. oe oe +e 84 coke. 
. Dundyvan foundry iron .. oe o ee 40 > 
. Pontypool C.B. foundry iron .. ee -- 84 coke. 

Ebbw Vale forgeiron .. *- o* «+ 84 coal. 

In further confirmation of the importance, in ow of economy, 
of the use of hot blast, we may quote the following from Dr. 
Percy’s ‘‘ Metallurgy,” as showing the results obtained at the 
Clyde works in 1829 :-- 
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** Hence by the application of the hot blast the same amount of 
fuel reduced three times as much iron, and the same amount of 
blast did twice as much work, as previously.” The following 
paragraphs by the same author are to the point. ‘‘ During the six 
months of the year 1833 at the Clyde Ironworks, under the 
altered conditions (of using hot blast and raw coal), one ton of pig 
iron was made with 2 tons 5 cwt. of coal used raw, exclusive of 
8 ewt. required to heat the blast. The actual consumption of coal 
therefore was 2 tons 13} cwt., whereas in 1829 it was 8 tons 1} ewt. 
per ton of pig iron.” 

Mr. Truran, writing on the same subject, says: ‘‘In no opera- 
tion connected with the manufacture of iron has there been a 
greater reduction made in the coasumption of materials than in 
the coal for smelting. The rigid economy of fuel practised in 
several Welsh works has resulted in a saving of nearly two-thirds 
of the quantity formerly considered necessary. In 1791 the con- 
sumption of coal tothe ton of crude iron averaged 6 tons 6 cwt. 
In 1821 it had diminished to 4 tons, and in 1831 to 2 tons 
5 ewt., which is nearly the quantity consumed at the present 
day.”t (1855). 

It is therefore evident that, many years past, there have been 
well-directed efforts to economise the coal used in the blast fur- 
naces of this country; besides this, more recently a very large 
additional saving has been effected by collecting the gases, which 
escape at a high temperature from the top of the blast furnace, 
and employing them under the boilers for the production of steam 
and for many other useful purposes, This will be notieed in a 
future page. It will also be found that in the processes of re- 
fining crude iron, in the boiling and in the puddling processes, 
constant efforts have been made and are alien to increase the 
yield of iron and to reduce the quantity of coal employed. 


(To be continued), 





ON RECENT INVESTIGATIONS AND APPLI- 
CATIONS OF EXPLOSIVE AGENTS. 


By PRoressorn BEL, F.R.S, 
(Continued frém page 115.) 


Count Rumford’s early attempts to determine the pressure of 
fired gunpowder by exploding very small charges in a confined 
space, and experiments of a similar nature instituted some time 
afterwards by Major Rodman, have already been noticed. The 
conclusions to which these two experimenters were led by their 
results, as regards the pressure exerted by gunpowder, differed 

eatly from each other, and also from the conclusions arrived at 
in 1857 by Bunsen and Schischkoff, after an elaborate experi- 
mental investigation into the nature of the transformation which 
powder undergoes upon explosion, and of the heat developed when 
powder is fired ina close chamber. The latter was estimated at 
3340 deg. Cent., or 5980 deg. Fah., and the pressure which they de- 
duced from their experimental data asthe maximum whieh powder 
can attain in a closed vessel was about 4374 atmospheres, or about 
29 tons in the square inch. This result is no doubt nearer the 
truth than the estimates made by earlier experimenters ; but 
recent experiments, which will be immediately referred to, appear 
to have shown conclusively that Bunsen and Schischkoff’s esti- 
mate of the pressure of fired gunpowder is considerably too low, 
just as that of Piobert, which is founded upon the assumption that 
the solid products exist as ve = at the time of explosion, and is 
fixed at about 64 tons (or 9600 atmospheres), is regarded by many 
asconsiderably too high. Berthelot, who, like many other of the 
eminent scientific Parisians, was impelled by the exigencies of the 

eriod, during the recent-ever-memorable siege of Paris, to devote 
his energies and talent to subjects of immediate practical import- 
ance connected with the defence of that city, has made an elabo- 
rate theoretical investigation into the force exerted by different 
kinds of gunpowder and by other explosive agents. In criticising 
the deductions made by Bunsen and Schischkoff, from their experi- 
ments with — to the pressure of fired gunpowder, he points 
out that they have greatly under-estimated the latter, because they 
neglected to take into account the effect of the enormous amount 
of heat liberated by the compression of the gases when powder is 
exploded in a confined space; in other words, because the tempe- 
rature of combustion was calculated upon a volume equal to that 
of the gases measured at zero and at normal atmospheric pressure, 
instead of upon a volume equal to that of the powder itself, to 
which volume the gases are obviously condensed when powder is 
exploded in its own space. He discusses the probable influ- 
ence, upon the pressure, exerted by the dissociation of 
the gaseous products of explosion, at the very high temperature 
developed at the time of their generation; the counteracting 
influence of the pressure to which she cases are subject; 
the cooling effect of the expansion of gas while the shot is being 
ropelled from the gun; and the probable consequent continual 
engagement of heat, resulting from new chemical combinations 
which were not compatible with the original high temperature. 
The estimate which Berthelot is led to com of the pressure of 
fired powder is not far below that which Rumford arrived at ; 
thus, he gives the pressure of war powder, exploded in its own 
space, as 62,700 atmospheres, an estimate about fourteen times 
greater than that which Bunsen and Schischkoff based their 
analytical data upon. His conclusions are not as yet borne out 
by experimental results. 





* “ Ure’s Dictionary of Arts, Manufactures, and Mines.” Edited by 
Robert Hunt, F.R.S., 1867. 

t ** Metallurgy ’"—Iron and Steel. By John Percy, M.D., F.R.S., 1864 ; 
who quotes from a paper read by Dr. Clark, “ On the application of the 
hot blast in the manufacture of cast iron,” read before the Royal Society 
of Edinburgh, March 16, 1835. 

t ** The Iron Manufacture of Great Britain,” by William Truran, C.E., 
1855, " 





The analytical examination instituted by Bunsen and Schischkoff 
of the products of explosion of gunpowder dispelled the confidence 
- to that time entertained in the old theory of the chemical change 
of gunpowder, which assumed, as already stated, the conversion of 
the carbon into carbonic acid or carbonic oxide, or both, and the 
conversion of the sulphur into potassium sulphide. According to 
their analyses the largest proportion of the sulphur is oxidised to 
sulphuric acid, potassium-sulphide being one of the smallest 
products of the change. While there is no doubt that the old 
theory of the decomposition of powder is very wide of the actual 
truth, it is generally considered that the method pursued by 
Bunsen and Schischkoff in burning gunpowder, with the view of 
collecting the products for analysis, was not calculated to furnish 
results fairly representing those which would be obtained by ex- 
ploding gunpowder in a closed vessel, as in the chamber of a gun. 
Some experiments, subsequently made by Karolyi, in which he ex- 
ploded very small charges under conditions more nearly approxi- 
mating to those of the actual employment of gunpowder, fur- 
nished analytical results not very greatly at variance with those of 
Bunsen and Schischkoff, but the value to be attached to them 
wppears likely to be definitely determined before long by the ex- 

eriments — which Captain A. Noble is at present engaged. 

n iron vessels of great strength he explodes by ic agency 
charges of gunpowder ranging up to two pounds; the space in 
which the charges are fired is varied from t+ entirely filled by 
the powder to that in which the latter occupies only 10 per cent. 
of the space, and the vessel is fitted with a crusher gauge, 
by which the maximum pressure developed by the —— is 
recorded. The gases are in all instances entirely confined, and are 
allowed to escape gradually, assoon as expedient, after the explo- 
sion, with a view to the measurement of their volume and the 
collection of portions for analysis (their examination and that of 
the solid products having been undertaken by myself). It would 
premature to enter upon any account of the analytical and 
other results furnished up to the present time by these experiments; 
it may be stated, however, that the maximum pressure of fired 
gunpowder, unrelieved by expansion, has been found to be about 
40 tons to the square inch, and that an examination of the rela- 
tion between the tension and density of the powder-gases, ob- 
tained in a closed chamber, furnished results closely corresponding 
with those deduced from the observation of the tension of gases 
in the bores of guns made by the Committee on Explosives. 

The imperfect outline which has been given of the investigations, 
both scientific and practical, which have been instituted during the 
last two or three years, and are still in progress, willsuffice to show 
that these have not merely animportant direct bearing upon require- 
ments which the recent great progressin the construction of artil'ery 
hascreated, but that they are also contributing largely to the attain- 
ment of more correct and precise information with regard to the 
action of gunpowder when exploded in a confined space, and the 
operation of the various modifying influences which may be 
brought to bear upon it. 

Numerous as have been the attempts during the last sixteen 
years to apply other explosive agents as substitutes for gunpowder 
in small arms and even in artillery, no rival of the latter has yet 
thoroughly established any good claims to success as a propelling 
agent, except for sporting purposes. Nordoesit appear probable, 
considering the difficulties which have to be encountered ia suffi- 
ciently regulating the explosive action of gunpowder to adapt it to 
the heavy artillery of the present day, that even the apparently 
most controllable of other explosive bodies—gun-cotton—will 
ultimately prove susceptible of safe application in any larger 
artillery than field guns. The ultimate failure of the repeated 
attempts made in Austria to apply gun-cotton to artillery and 
small arms, must not, however, be accepted as proof that no results 
of value are likely to be attained in this direction. A very decided 
advance had been made towards the successful employment of gun- 
cotton in field guns before the Government Committee on Gun- 
cotton ceased to exist in 1868; ana if the experiments on this 
—, which were then suspended, as well as those relating 
to the employment of gun-cotton in military small arms, have not 
been sen ae ge is only because the Committee on Explosives, to 
whom the further investigation of these matters has been en- 
trusted, has hitherto been fully occupied with the more im- 
mediately important investigations relating to gunpowder. Scme 
considerable time was devoted by me about three years ago to the 
production of small-arm cartridges of compressed gun-cotton, 
suitable for the breech-loading arms of the service, and a system 
was already at that time p d with iderable success of 
regulating the rapidity of explosion of the material by its im- 
pregnation with minute quantities of a non-explosive and other- 
wise perfectly inert substance, which at the same time imparted 
considerable water-repellent properties to the cartridge. Experi- 
ments with cartridges prepared on this system will.be resumed in 
due course ; meanwhile a similar method of treatment has been 
applied with great success to the production of sporting cartridges 
made of prepared and lightly compressed gun-cotton by Messrs. 
Prentice, to whose energy and perseverance we are indebted for 
the firm establishment of gun-cotton as an important explosive 








ent. 

Although gunpowder is still the only propelling agent suscep- 
tible of general application, it no longer enjoys a monopoly in 
connection with some equally important applications to naval, 
military, and industrial purposes. The very energetic action of 
potassium-chlorate — readily oxidisable substances, and the 
great rapidity and violence of explosion of mixtures of that class, 
when compared with similar mixtures containing saltpetre, has 
given rise for many years past to repeated attempts, often renewed 
in the same directions, to apply that substance to the production 
of powerful substitutes for gunpowder. Mixtures of it with 
resin, powdered nut-galls, and other substances of vegetable 
nature or origin have been suggested, and in some instances ap- 
plied to a limited extent in directions where rapidity and violence 
of explosive action appear to present advantages, as in some kinds 
of blasting operations ; even the old and well-known mixtures of 
the chlorate with potassium-ferro and ferri-cyanide and sugar, 
which for many years past have been described in chemical hand- 
books as white gunpowder, and German gunpowder, have been 
more than once re-proposed of late, not merely as mining agents, 
but for usein fire-arms. The practical objection generally raised, 
and with reason, against mixtures of this class, that they are of 
detonating character, and consequently more or less dangerous to 
transportand handle, is always either met or forestalled by the pro- 
posal to keep the in i separate until the mixture is actually 
used, as the violent oxidising property of potassium-chlorate 
renders the production of powerfully explosive preparations pos- 
sible by crude and rapidly-performed mixing operations, which 
would be altogether inadequate for the production of useful ex- 
plosive mixtures with saltpetre. Such a proceeding is, however, 
inadmissible in naval and military service, for several reasons ; and 
the trouble which it would involve at the hands of miners using 
such preparations will probably always lead them to forego 
any advantages which might result from their employment, and 
either to adhere to gunpowder or to employ other materials sup- 
plied in the form in which they are actually to be used, even 
though considerable risk of accident may be incurred with these. 
Some of the preparations of this class, which, disguised by fancy 
names, occasionally find their way into miners’ hands, are of so 
dangerous a character that it amounts to a little short of delibe- 
rate criminality to endeavour to find a sale for such materials. 
Even mixtures consisting chiefly of potassium-chlorate and sul- 
phur have been recently recommended as useful and safe 
mining agents. It need scarcely be said that # mixture of these 
substances is liable to explosion if submitted to very slight friction 
or concussion ; and although their sensitiveness to ignition may be 
very considerably reduced by the admixture of other substances, 
such mixtures will always be extremely liable to accidental explosion 
during the process of tamping, or unless handled with very great 
and constant care. A special application of the mixture of potas- 
sium chlorate and sulphur, which merits brief notice, was made 
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for war purposes in France at about the time of the late Exhibi- 
tion. By converting the mixture into a paste, and then drying 
it, hard masses of the explosive agent can be produced, which are 
made to fit shells of lead, and afterwards completely enclosed in 
the metal by the operation of ‘‘ spinning.” A small-arm projec- 
tile is thus produced, which may be safely fired from a’ rifle, 
but which explodes with fearful violence, even upon penetrating 
flesh, producing the most appalling wounds, It may be remem- 
bered that an was published about a year ago of trials 
made in London upon horses with explosive bullets of this kind, 
the result of which established the success of the bullet as one of 
the most feacful destructive agents ever applied ; but the agree- 
ment entered imte not long A = the late war by the principal 
nations not to employ explosive bullets precluded any use 
being made of this ingenious mode of safely applying so highly 
detonating a mixture. It need hardly be stated that the condi- 
tions essential to safety, which can be readily fulfilled in enclosing 
a material of this kind in a leaden projectile, and firing it from a 
small-arm, do not bear comparison with those which arise when 
:dhells are fired from guns, even of small calibre. 

‘The discovery of amore violent explosive agent than gunpowder, 
rwhich may be employed as a charge for shells without any risk of 
accidental explosion resulting from the concussion to which they 

are exposed when the gun is fired, has been considered a desidera- 
tum for some years past. A few experiments were made by the late 
‘Committee on Gun-cotton upon the employment of that substance 
in shells, and spherical shells were safely fired from a mortar 
-of 13in. calibre, but disastrous results were obtained when this 
material was used as the charge of lead-coated and studded elon- 
ted projectiles fired from rifle guns. A few were safely fired, 
ut, without any apparent alteration of conditions, others burst in 
- the gun, and instead of simply indenting and scoring the bore, as 
-would have been the case if a shell charged with powder had burst 
prematurely, one gun was rendered perfectly unserviceable by the 
violence of the explosion, and another was burst, the fragments 
being projected many hundred yards. Further systematic experi- 
ments have been continued for Government from time to time, with 
the view of discovering a safe and powerful explosive agent for 
shells. The relative disintegrating and scattering powers of a large 
number of explosive agents has been determined, inthe first instance, 
by filling cast iron shells of a particular calibre with the different 
materials; bursting these in a chamber of great strength, lined 
with wood ; carefi collecting all fragments which could after- 
~wards be found on the floor, and which could readily be extracted 
from the walls of the chambers, and determining the individual 
and total weights of these. In this way the extent to which the 
different shells were broken up by the explosion was correctly 
ascertained, and many explosive agents, for which great power had 
been claimed, but which proved to be not greatly superior to gun- 
powder, were eliminated, the most powerful being selected for 
further experiment. In illustration of the results thus arrived at, 
itt may be stated that, when @ shell weighing 16 Ib. 1oz., filled with 
ypowder, was burst, all the fragments were readily recovered ; they 
samounted to eighteen, including the plug of the shell, and of 
these twelve weighed above eight ounces and under two pounds, 
:and only one fragment weighed less than one ounce, Upon 
ibursting a shell of the same kind and weight, filled with a mix- 
‘ture of potassium-chlorate and potassium-picrate, 100 frag- 
ments were recovered, and these weighed altogether only 
21lb. Goz., nearly 141b. of the shell having been dispersed 
in fragments too minute to be collected individually. Only 
one of the recovered fragments weighed more than eight 
-ounces, and ninety-three weighed less than an ounce. It need 
scarcely be stated that such a disintegration of the shell would be 
far too considerable to render the latter of value as a destructive 
missile, but the result showed that a small proportion in weight 
of this potassium-picrate powder, if it could be used in shells, 
would suffice to produce the desired breaking up of the shell and 
violent scattering of the fragments, and that therefore the thick- 
ness of metal of the shell, and its consequent destructive power, 
might be very considerably increased, The chilled iron or Pal- 
liser shells, which, being of considerable thickness, hold compara- 
tively small charges of powder, would obviously be rendered much 
more destructive as shells by substituting for the powder-charges 
an explosive agent even considerably less violent in its action than 
the one just cited as an example. 

The shell experiments above referred to were followed by a 
series of another kind, instituted in the first instance for the pur- 
pose of determining the relative susceptibility to explosion by con- 
cussion or other mechanical causes of gunpowder, and of the explo- 
sive agents selected from the results of previous experiments as 
most promising in their nature. These experiments consisted in 
interposing definite quantities of the materials between flat brass 
plates, placing them upon a rigid support, and allowing a weight 
to fall upon them from different heights. It soon became appa- 
rent that by varying the weight employed, and the surface and 
thickness of the layer of explosive material operated upon, some 
jinteresting and prebably very useful results could be obtained. 
‘These experiments have therefore been considerably extended, 
and I trust shortly to have completed them sufficiently for publi- 
«ation of the results. It should be stated that some similar 
experiments were instituted by MM. Girard, Millot, and Vogt, 
during the siege of Paris last year, with mixtures of nitro-glycerine 
with a variety of solid and liquid substances of inert character, for 
‘the purpose of discovering the safest and most suitable media for 
the application and preservation of that explosive liquid. A com- 
‘munication made at about the same time to the French Academy 
of Sciences by M. Champion, on the application to war-purposes 
.of the mixture of nitro-glycerine and siliceous earth, well known 
.as dynamite, contains a statement to the effect that a shell filled 
with dynamite was safely fired from a gun at Mont Valérian, and 
tthe somewhat hasty conclusion is drawn from this single result 
that dynamite may be safely used in shells. More conclusively 
favourable results on the employment of nitro-glycerine in shells 
were obtained at Shoeburyness three years ago, when six shells 
(the entire number experimented with) were successfully fired, 
containing charges of a solid nitro-glycerine preparation, in which 
a mixture of pulped gun-cotton and saltpetre is made the vehicle 
for the employment of the liquid, and which therefore consists 
entirely of highly explosive material. The power of this sub- 
stance had been previously demonstrated by numerous experiments, 
among which a charge less than one-third that of the full powder 
charge, mixed with sufficient sawdust to fill the chamber of a shell, 
burst the latter into ten times the number of fragments obtained 
with gunpowder. Promising as these results were, it was deemed 
advisable to seek for some other explosive agent than a nitro- 
glycerine preparation »s the material for shell charges, for two 
reasons —first, because the well grounded confidence in the safety 
of nitro-glycerine and its preparations, essential to their employ- 
ment in naval and military service, does not yet exist; and, 
secondly, because the explosive force of these preparations, as 
illustrated by the one experimented with, appeared considerably 
to exceed that required in connection with the most general appli- 
cation of shells. Eventually, one of the salts of trinitrophenic 
acid or picric acid was found to furnish an explosive mixture, 
which, as far as experiments have been carried, has proved to 
possess all the essential qualifications of a material applicable in 
the service as ‘* shell powder.” 

Picric acid, or carbazotic acid, as it was first called, is one of the 
earliest explosive substances of organic origin known, having been 
discovered as far back as 1788, It is produced by the action of 
nitric acid on a variety of organic substances. One of the earlier 
methods of obtaining it readily was by the action of nitric acid on 
indigo; but a comparatively abundant source of it was pointed 





out about thirteen years ago by Stenhouse, who readily produced | 
it in large quantities by acting with nitric acid upon the resin | 


of * Xanthorrheoa saxtilis,” which was imported in considerable 








q from Botany Bay. Since the manufacture of phenol or 
earbolic acid from coal-tar has become devel » Picric acid has | 
been very extensively produced from that 


ance, and, as a 


| cheap and brilliant yellow dye, has become an important article of | does not need confinement for the development of its explosive 


| commerce. 


| flame ; its salts are all more or less powerfully explosive, and 


t is also one of the most highly explosive. When mixed 
with oxidising agents, and especially with potassium-chlo- 


the chlorate mixture approaches nitro-glycerine and gun- 
cotton more uearly in violence of action than any other explosive 
agent produceable on a practical scale. This mixture is, however, 


to render its employment in shells impossible, but also to preclude 
its application to any purpose without the adoption of very 
special precautions. Other mixtures containing potassium-picrate 
have been made the subject of experiment, especiallyin Paris, where 
so-called ** poudre picrate” or poudre Designolle, composed of potas- 
sium-chlorate, potassium-picrate, charcoal, and saltpetre, was pre- 
pared and experimented with upon a considerable scale about 
three years ago, as a substitute for gunpowder in fire-arms, and for 
other purposes. A fearful accident at a factory in Paris, where 
large quantities of the potassium-picrate were manufactured, led to 
the abandonment of these experiments ; but there appears little 
doubt that picrate preparations were included among the 
agents of destruction employed by the Communists in the recent 
struggle at Paris. In the course of the experiments with shells 
containing various explosive substances, to which reference has 
just now been made, I was led to examine the properties of mix- 
tures of ammonium-picrate with oxidising agents. This picric 
compound, which may be readily prepared upon a large seale, 
differs importantly in its behaviour when exposed to heat 
from the potassium-picrate, and from several other salts of this 
acid. When heated over a flame it fuses, sublimes, and burns 
without any tendency to explosion, while the potassium salt de- 
tonates under the same conditions. The latter also detonates 
somewhat violently when submitted to a moderate blow, whilst it 
is difficult to obtain evidence of detonation of the ammonium salt 
when struck sharply and repeatedly. A mixture of the potassium 
salt with saltpetre, though less susceptible to explosion by a slight 
blow than the chlorate mixture, is yet powerfully detonating; 
while a mixture of ammoniun-picrate and saltpetre requires a 
violent blow to develope slight and partial detonation, and ex- 
hibits no tendency to ignition when submitted to very severe 
friction, which would at once explode the least sensitive of the 
explosive mixtures proposed as substitutes for powder. When 
flame is applied to particles of the mixture of saltpetre and the 
ammonium salt (to which I have given the distinctive name 
**nicric powder”), the individual particles deflagrate with a 
hissing sound like that of the sudden escape of steam, and the 
deflagration has little or no tendency to spread to contiguous 
particles ; but if the mixture is strongly confined, as in shells, it 
explodes violently, and exerts a destructive action, less formidable 
than that of gun-cotton, nitro glycerine preparations, and potas- 
sium-picrate powder, but cansiderably greater than that of gun- 
— and therefore likely to prove a valuable substitute for the 

tter when greater violence of action is desired with shells of small 
capacity. A number of shells charged with picric powder have 
been fired without a single casualty from guns of different calibres, 
ranging to the 9in. gun with the employment of a battering 
charge of 43 1b. of R. L. G. powder. The safety of this substance 
is therefore considered sufficiently established to warrant the in- 
stitution of thorough trials of its powers as an explosive agent 
for shells. It is a curious and important circumstance connected 
with this mixture, that though ammonium-picrate and potas- 
sium-nitrate undergo mutual decomposition, with production of 
the deliquescent ammonium-nitrate, if the two be dissolved to- 
gether in water, the addition of sufficient water even thoroughly 
to moisten the mixture appears to induce no such change, as 
the latter, when dried again, has no increased tendency to absorb 
moisture from the air, which it scarcely does to the same extent 
as gunpowder. The picric powder is therefore quite equal in per- 
manence to gunpowder, and as water may be used in incor- 
porating the ingredients without any detriment to the stability 
of the mixture, its preparation is, at any rate, not more dan- 
gerous than the manufacture of gunpowder, and it may be 
safely submitted to the pressing and granulating processes which 
are applied to the latter. As, moreover, the cost of picric powder, 
as compared to its power, is not considerable, this explosive agent 
is now recognised as susceptible of advantageous application to 
service purposes, provided its sufficient superiority over powder in 
regard to violence of action is satisfactorily established. It should 
be stated that, some time after experiments had been ip progress 
with this material, at my instigation, it came to my notice that a 
Frenchman, M. Brugére, had been also experimenting with 
mixtures containing ammonium-picrate, and had suggested the 
employment of a saltpetre mixture as a general substitute for gun- 
powder. It does not appear that any steps were taken in France 
at the time to submit this proposal to practical test, and there is 
good reason to believe that, as regards naval and military uses, the 
picric powder is hardly likely to offer special advantages, excepting 
asa safe material for use in shells, 

The successful application of the remarkable explosive liquid 
nitro-glycerine, which is primarily due to the ingenuity and untiring 
perseverance of Mr, Alfred Nobel, and which has been developed 
chiefly within the last seven years, presents several points of great 
interest. Though this liquid was discovered as far back as 1847, 
Nobel was the first to attempt its practical application. His 
original proposal to apply it in conjunction with gunpowder (i.c., 
that of adding to the explosive force of the latter when used in 
shells, and for mining purposes, by impregnating the grains with 
the highly-explosive liquid) was not attended by any tangible 
success. He then appears to have proceeded upon the idea that 
by raising some small portion of a charge of nitro-glycerine to a 
temperature sufliciently high for its violent decomposition, he 


the charge, which would be transmitted to the remainder, and he 
was thus eventually led to employ a small charge of a detonating 
material, such as percussion cap composition, to bring about the 
violent explosion of the liquid. This ingenious expedient, the 

recise rationale of which I had afterwards occasion to investigate 
in its general application to the development of the action of 
explosive substances, was the foundation of the successful em- 
ployment of nitro-glycerine in mining operations. The existence 
of several most serious obstacles to the use of nitro-glycerine in 
its pure liquid condition was, however, soon practically demon- 
strated—in several instances, indeed, by most disastrous acci- 
dents, not easily effaced from memory, and the ingenuity of Mr. 
Nobel was consequently taxed to devise some method of pro- 
moting safety, and also certainty of action, in the employment of 
this powerful explosive agent. These ends were attained, at any 
rate to a great extent, by mixing nitro-glycerine with some solid 
substance of perfectly inert nature, and of absorbent character, 


ment in a condition assimilating to that of other explosive agents 
in practical use. The vehicle employed by Nobel is a light siliceous 
earth, known in Germany as ‘‘kieselguhr,” which may be mixed 
with about three times its weight of nitro-glycerine without becom- 
ing more than moist to the touch, and is, therefore, readily suscep- 
tible of manipulation as a solid material. This mixture, to which 
the name of dynamite was given by Nobel, is also specitied to con- 
tain a small proportion of alkaline matter, to be added for the pur- 
pose of counteracting any tendency to the spontaneous development 
of free acid in the nitro-glycerine. Dynamite is as readily suscep- 
tible of eee through the initiative agency of a detonating fuze 
as nitro-glycerine itself; and though it obviously cannot be so 
| powerful an explosive agent as that substa when fully 
applied in its undiluted condition, its destructive powers are still 
very greatly in excess of those of gunpowder; and this fact, 
together with the circumstance that, when properly applied, it 








detonate when struck. The potassium salt is that most easily | 
repared, on account of its very slight solubility in water. | 


rate, it furnishes very powerful explosive materials; indeed, | 


so susceptible of detonation by friction or concussion as not merely | 





might succeed in producing an initiative explosion of that part of | 


force, and that it may be employed, with certain precautions, in 


| _ The acid itself does not explode, but burns quickly witha bright | damp blast-holes, without great detriment to its action, has led to 


its gradually becoming very extensively applied to industrial pur- 
poses, Certain defects are inherent in the material, such as its 
losing its susceptibility to detonation by the ordinary means at a 
low temperature, and the tendency of the nitro-glycerine to partial 
separation from the siliceous earth during transport and storage; 
but, in balancing its advantages against those of other explosive 
agents, the special defects of these have also to be taken into 
account; so that, provided the uniform stability of the material 
becomes firmly established, and the apprehension as to its com- 
paratively dangerous character, to which certain accidents have 
given rise, are allayed by further experience in its storage and 
use, and possibly by improvements in its manufacture, a high 
position may be assigned to dynamite among the most useful 
explosive agents of the present time. 

Several other methods of applying nitro-glycerine as a destruc- 
tive agent have been brought to public notice since Nobel's dyna- 
mite first attracted attention. Among the proposed preparations, 
the most recent, and one for which ial power and virtues have 
been claimed, is the substance to whi h its inventor, Mr. Engels, has 
given the name of /ithofracteur, and which contains, in addition 
to nitro-glycerine and an absorbing medium of the description used 
in dynamite, some proportion of other explosive materials (such, 
for example, as the constituents of gunpowder). This substance, 
which appears to have been applied toa limited extent by the 
Prussians during the recent war, is of a plastic and almost pasty 
nature, and is employed in the form of rolls made up in paper, 
which absorbs some proportion of the nitro-glycerine. Its tendency 
to yield to pressure, even when suddenly applied, renders its acci- 
dental explosion by mechanical force a matter of very considerable 
difficulty, probably more so than in the case of dynamite. As re- 
gards its claims to superiority in point of safety and power over 
the latter and other similar preparations, they are still matters of 
dispute, and their validity can only be satisfactorily determined by 
careful comparative experiment. 

During the siege of Paris a dynamite factory was established in 
the outskirts of the city, and, in the absence of the particular sili- 
ceous earth which Nobel employs in its preparation, MM. Girard, 
Millot, and Vogt made a series of experiments, already alluded to 
in this lecture, with the view of ascertaining what substance could 
be best employed as a substitute for that absorbent material ; their 
results indicated that, in addition to precipitated silica, the best 
media to be used are kaoline, tripoli, alumina, or sugar, the latter 
presenting the special feature that the nitro-glycerine can 
rapidly separated from it by addition of water, a supposed advan- 
tage which Mr. Horsley had previously claimed for a mixture of 
nitro-glycerine and alum, but which may obviously constitute an 
important disadvantage in special applications of these mixtures, 
the tendency to separation of the liquid nitro-glycerine from them 
in wet blast-holes being a decided defect. 

Sawdust and similar absorbent materials have also been used as 
vehicles for the application of nitro-glycerine, especially in 
America, under the name of dualine; and another preparation of 
nitro-glycerine, to which some years ago I gave the name 
glyoxiline, and with which some very effective blasting and engi- 
neering operations were carried out, consists, as already stated, of 
a mixture of gun-cotton pulp and saltpetre, which is saturated with 
nitro-giycerine. In the preparation of this material one of the 
objections to the use of nitro-glycerine, arising out of its poisonous 
nature and the readiness with which it is absorbed into the 
system, was at any rate partially met by providing the 
granules or masses of glyoxiline with a coating of some imperme- 
able material. The injurious effects of nitro-glycerine upon 
the health of thoze constantly handling and employing it or its 
preparations, must unquestionably be frequently productive of se- 
rious results, but are scarcely likely to interfere with their indus- 
trial applications, as it is well known that risk of accident or of 
permanent injury to health will not deter men from persevering in 
the continuous use of means which may add to the productiveness 
of their labour, 

The meeting of the British Association in 1862 marks the period 
when gun-cotton, which fell into disfavour in England and France 
within two years of its discovery by Schinbein in 1846, again at- 
tracted public attention in this country. A committee was ap- 
pointed at the Cambridge meeting to report on the system of manu- 
facturing and applying*gun-cotton, which had been elaborated in 
Austria by Baron Von Lenk; and, early in the year following, her 
Majesty’s Government received from that of Austria a confidential 
communication of the full details respecting Von Lenk’s improve- 
ments. I was at once called upon, in the spring of 1863, to investi- 
gate practically and scientifically the merits of the several modifiea- 
tions which had been imported into the original process of manufac- 
ture, as laid down by Schinbein; and, early in the year following, a 
committee was appointed by the Secretary of State for War, under 
the presidency of Sir Edward Sabine (and including several 
members of the British Association Committee), with instructions 
“to investigate the properties of gun-cotton as a substitute for 
gunpowder,” The continuance of the chemial and manufacturing 
portion of these investigations being left in my hands, as a member 
of that committee, the results arrived at with regard to the pro- 
duction and composition of gun-cotton, the causes to which the 
uncertain stability hitherto exhibited by it were to be ascribed, 
and the extent to which Von Lenk’s improvements had removed 
or reduced these, were communicated by me from time to time to 
the committee and the Royal Society. Some very searching ex- 
periments were made upon a considerable scale for the committee, 
with gun-cotton manufactured according to Von Lenk’s process at 
Waltham Abbey, with a view to ascertain whether the requisite 
confidence could be placed in its keeping qualities, and the results 
were so far satisfactory, that the committee, in the report which 
they submitted in 1868, were enabled to state that strong evidence 
had been afforded of the stability of the material when properly 
manufactured; though they considered that further experience 
was required to determine this important point with suffi- 
cient certainty to justify a general adoption of gun-cotton for 
military service. The various samples of gun-cotton upon which 
the committee based their conclusions in 1868 have been preserved 


| tothe present day, under the same conditions; recent inspection 


through the medium of which the liquid is susceptible of employ- | 


: : - 
| has shown them to be quite unaltered. A further experience of 


more than three years has therefore been acquired, favourable to 
the stability of the material, most of which was manufactured 
eight and seven yearsago. With regard to the methods of pre- 
paring gun-cotton for mining purposes, and for artillery and small- 
arms, devised by Von Lenk, which have been described in detail 
to the British Association at former meetings, the results arrived 
at by the committee did not sufficiently bear out the expectations 
which at first were entertained of the practical value of those 
methods, to warrant any decisive conclusion of a favourable nature 
being arrived at ; and it was obvious that much remained to be 
done to obtain proper control over the explosive power of gun- 
cotton, and to render it really susceptible of being safely and bene- 
ficially substituted for gunpowder. 
(Zo be continued.) 





A Nownsenstcan Patent.—A Mr. MacDonell, of London 
England, “‘ believes that if he fits the poles or shafts of carriages 
with large wheels,” which he is pleased to term “ auxiliary horze 
wheels,” these wheels having received ‘‘the initial force of the 
horse or horses,” will, by tending to keep in motion, help te draw 
tie carriage behind them! To facilitate the motion Mr. MacDon: |} 
proposes to load the axles with weights to increase the adhesion 
between the “‘auxiliary horse wheels” and the road. A paten* 
has been granted for this device in Great Britain, see “‘ Pickwick,” 
chap. 2, wherein the cabman says, ‘‘ We've got a pair of precious 
large wheels on, and when the horse does go they run after him, 
and he must go on, he can’t help it.”—Scientific American, 
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WE are enabled this week to give illustrations showing the 
effects of the explosion on board the Westfield, for which we are 
indebted to the Jron Age, a United States contemporary. The 
engravings supplement those which we published in our last im- 
pression. 

It will be seen from these drawings that the shell was braced by 
oblique stays from either end, the position of which, in the present 
ruined condition of the boiler, is shown in Fig. 1. At the central 
or intermediate portion of the shell no stays were attached, 
leaving this portion of the shell comparatively unrestrained. At 
the front end of the shell there were some few*vertical braces, as 
shown in the figure just indicated, which represents the main 
portion of the boiler as it now lies, inc‘uding the forward portion, 
which remained intact, of the shell. The rearmost portion of the 
shell was flung back and jammed in the sharp end of the hull, as 
fully shown in Fig. 2. A central circumferential series of sheets 
was straightened out, and thrown laterally across the bottom and 
up the side of the boat, as represented in Fig. 3, and a smaller 
piece, evidently from one corner of the part last mentioned, was 
thrown to a considerable distance from the vessel. This piece, on 
a larger scale than the other engravings, is shown in Fig. 4. It 
will be seen that the explosion was simply the sudden rupture of 
the shell. 

This rupture undoubtedly began at the circumferential line 
of rivets which connected the sheet. shown in Fig. 3 with the rear 
end of the remaining portion of the shell represented in Fig. 1. 
A close inspection disclosed that along this line, from the point a 
to the point b (see Fig. 1), the surface was covered with a 
black corrosion, evidently of long standing, whereas the 
freshly-torn surface of the plate was either bright, or only 
touched with a light red rust. That the primary parting of 
the plate occurred at this place is not only indicated by the 
crack thus shown to exist, and which was no less than 4ft. Gin. in 
length, but is further proved by the position of the rear portion 
of the shell. The rupture commencing toward one side of the 
boiler, the corresponding side of the rear part of the shell moved 
faster than its opposite at the moment of detachment, and the 
part was brought into a somewhat oblique position with reference 
to its former axial line; being hurled backward, it struck at the 
same angle, and, when arrested, jammed by its momentum into 
the form, triangular at the open end, shown in Fig. 2. But the 
central section of plates was confined by the downward pressure. 
As the boiler shot forward from the force of the explosion the 
line of the original fracture left the line of rivets and passed 
through the centre of the plates and divided it across. The plate 
being held down as just mentioned, the rear portion of the shell 
in flying back separated from it at its rear line of rivets, and, as 
must have been, simultaneously with this the force of the explo- 
sion in a lateral direction threw the ribbon-like section of plates 
into the position shown in Fig. 3. As the outer, upper, or free 
end of this section struck and doubled over the edge of the hull, 
the impact detached the fragment shown in Fig. 4, which, still 
retaining the bent form received when doubled upon the edge just 
indicated, was hurled to a considerable distance and fell upon the 
wharf. So much for the series of events, which, in the very 
nature of the case, must have followed each other with lightning- 
like rapidity in the destruction of the boiler, and which imme- 
diately preceded the upheaval of the deck in a mass of splinters 
and debris, 

The American Artizan thusexplains the cause of the explosion :— 
“The circumferential crack, fifty odd inches in length, was un- 
doubtedly the starting point of the original rupture. Its presence 
at the central part of the shell, where the latter was unstayed, 
and along a line or rivets, where nearly one-half the metal was 
cut away for rivet holes, is easily explained. The expansion and 
contraction of the central portion of the shell, from changes of 
temperature, while the end portions were rigidly held by stays and 
by the boiler ends, would bend the adjacent edges of the plates 
upon each other alternately in opposite directions, with a move- 
ment minute but appreciable, and with an irresistible force. Of 
course, the cracking and fracture of the metal, as a piece of tin 
may be broken by bending back and forth between the fingers, was 
only a question of time. This result was shown not only in the 
evidences of the crack herein specially alluded to, but in similar 
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evidences, though in a less degree, at other places along the same 
seam or line of rivets. 

‘**Such being the condition of the boiler, there was only required 
a slight excess of pressure to rend itapart. The usual pressure at 
which the boiler was run is stated at 25lb. per inch. The 
hydraulic test to which it was subjected a few weeks since is re- 
quired by Government regulations to be 341b., but the inspector 
states that the test actually reached 40 1b. per inch. 
says that, a few minutes before the catastrophe, the lock safety 
valve was blowing off at 27lb. The last of these items is the 
only one of any importance in the present connection, for it shows 
that the pressure, when last noted, already exceeded the 
authorised pressure for the boiler. 

** Now it is stated, on what we believe to be good authority, that | 
the lock safety valve, which we have not seen, was insufficient in | 
capacity to keepdown any considerable increase of the pressure ; we | 
found, in our own examination, that the stem of the safety valve | 
at the top of the steam drum was so corroded as to be apparently | 
inoperative, and there is no proof to show that it did operate at | 
all; the boiler had a large heating surface, and as the boat was 
just starting on a trip, it is to be presumed that there was a brisk 
fire in the furnace; after noting the excess of pressure, the 
engineer, without taking any measures to reduce it, left his post. 
Taking all this into consideration, together with what our investi- 
gations have satisfied us was the actual condition of the boiler, we 
are irresistibly led to the following conclusions :—That the boiler 
was utterly unfit for use, and that its rapture was simply a ques- 
tion of time or a slight degree of over-pressure ; that the unworthy 
condition of the boiler was aggravated by the neglect of its safety 
valves and accessories ; that the catastrophe was precipitated by a 
reckless disregard of an increasing pressure, which, already beyond 
what the law allowed, was in itself a warning of impending ruin.” 

It will be seen that the report of the experts appointed to ex- 
amine the condition of the safety-valve and steam gauge, and 
which we append, negatives to some extent the conclusion arrived 
at by our contemporary. We do not ourselves believe that there 
was any pressure much, if at all, in excess of 27 lb. at the time of 
the explosion, which was simply due to the causes we have 
already explained in our last impression. We may state that by 
the latest advices from New York no fewer than 104 individuals 
have lost their lives by this disastrous explosion. 

A committee was appointed to investigate the condition of the 
safety valve and pressure valve, and their report runs as follows:— 

“New York, August 10th, 1871. 

** Addison Lowe, Esq., Supervising Inspector, New York. 

**Sir,—In compliance with the instruction of your letter of the 
4th inst., the undersigned have carefully tested the steam gauge, 
safety valve, and lock-up safety valve of the steamer Westfield ; 
they have also tested portions of iron taken from the boiler, from 
points near the line of fracture, and beg leave to report the fol- 
lowing results :— 

“*1, Respecting the steam gauge—this was tested in place on the 
boat, and through the pipe by which it was connected to the main 
steam pipe. The results were, that at 35 lb. and down to 24 Ib, 
pressure the gauge was correct; below 24 1b. the gauge indicated in 
excess of the true pressure, the maximum error being 7 lb to the 
square inch. After completing this test, in order to confirm its 
correctness, the Westfield gauge was tested by the standard mer- 
cury gauge at the Police Head-quarters, which test fully corrobo- 
rated the test made on board the boat. The greatest error found 
(in ranging from 4 1b, per square inch to 441b. per square inch) to 
be in the Westfield gauge was 1 Ib. in excess of the true pressure. 
In no case within this range did the gauge indicate less than the 
true pressure. 

**2. The safety valve was removed from the boiler, the lever and 
stem straightened, and it was then connected with the boiler at 
the works of Messrs. Fletcher, Harrison, and Co., and tested by 
a mercury gauge. On the first trial, on the 7th inst., when the 
weight set at 204in. from the centre of the valve stem, the valve 
blew off freely at 24 1b. pressure, and on the second trial, on the 9th 
inst., 244 lb. pressure with the weight placed at 26jin. from the 
valve stem. On the first trial it blew off freely at 28 lb. pressure, 
and on the second trial the same. 
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**[Note.—From marks on the lever, this was supposed to be the 
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portion of the weight when used on board the Westfield. The 
actual distance of weizlt from valve stem, as measured by Mr. 
Copeland before the watcr was removed from the boiler, was 26}in. 

“ The weight was then jAaced on the extreme end ef the lever, in 
which position it would retain the greatest pressure that could be 
retained without extra weights being placed on the lever. On the 
first trial it blew freely at 31 1b. pressure, and on the second trial 
at 33 lb. pressure. On account of some testimony given in regard 
to the height to which a safety valve would lift at different 
pressure, it was deemed advisable to make experiments which 
would settle this point. ‘The weight was set in a position to blow 
off at 24 lb. ; at 274 lb. the valve lifted ,4in. ; the steam pressure 


| was then gradually increased, and at 30 lb. pressure the valve was 


raised 33,in., and at 45 lb. pressure jin. These results would seem 
to settle the point that as the pressure increased the lift of the 
safety valve also increased. 

**3. The lock-up valve, which is known as the ‘ American valve,’ 
was attached to the boiler of Messrs. Fletcher, Harrison, and Co., 
and tested by mercury gauge. The weight of the lock-up valve 
was set by the scale on the terms at 271b. Upon submitting it to 
the steam pressure, it blew off at 32lb. by the mercury gauge, 
showing either that the scale had been laid out originally 
incorrectly or that the valve had become less sensitive by oxida- 
tion or distortion of the parts. In testing the iron taken from the 
boiler, six specimens were so cut out that the test of strength 
should be with the grain of the iron, and six specimens so that the 
test of strength should be ecross the grain. Of the whole twelve 
tests but one failed from improper manipulation of the testing 
gauge; the measurement of cross sections of the specimens were 
made with both Vernier and Micrometer scales. The results of 
trials of strength with the grain were: Maximum, 49,5481b. per 
square inch ; minimum, 41,512 do. Of the six trials the average 
was 45,079 do. The result of trials across the grain: Maximum, 
45,891 Ib. per square inch; minimum, 37,874 do. Of the five 
trials the average was 40,934. 

** All of which is respectfully submitted. 

** ANDREW FLETCHER. 
“Wm. H. VANDERBILT. 
** Cas, W. CoPELAND.” 





IMPROVED STEERING APPARATUS. —Mr. George Seymour, of 
Lime-street, a gentleman long connected with ships and shipping 
matters, has recently brought out an ee steering apparatus 
which appears to be worth attention. The plan which he proposes 
is to employ two rudders, hung one on each side of an extended 
stern-post, against which they lie when amidships, moving out as 
required to steer the ship, an operation which can be done with 
one wheel, in the usual manner, or with two wheels ; in the latter 
case both rudders could be put over, so as to deaden the ship’s 
weigh, or to stop her, to prevent an impending collision. The 
screw passes through the stern-post, and the screw revolves behind 
the rudders, so that the water is not agitated when acting against 
the faces of the rudders other than that occasioned by the forward 
motion of the ship. When the rudders are amidships they present 
a flush appearance with the run or after end of the vessel. Thus 
it will be seen that the screw works in comparatively still water, 
and cannot affect injuriously the action of the rudders in any way. 
The screw aperture is entirely dispensed with, and the after t 
of the ship is consequently much stronger than it is possible to 
make it under the present system. The ‘main piece” of each 
rudder passes up through the deck, and has an iron tiller and 
steering gear so fitted that the levers in their backward motion 
bear against a fixed stop, but in their forward motion they move 
to bring the rudder over in the desired direction. The plan is 
applicable to both wood and iron ships of any tonnage, and can be 
fitted to existing vessels at a slight expense, which will be more 
than compensated for in the first voyage. With the use of a box 
stern-post the screw can, in all weathers, be raised completely out 
of the water by a lifting apparatus, and the vessel thereby con- 
verted into a sailing ship in a few minutes, the lowering of the 
screw into position again transforming it into a steamer. 

AustTRIA has furnished her Landwehr with thirty-seven-cham- 


bered Montigny mitrailleurs. When are our regulars, much less 
our militia ond volunteers, going to have them ? 
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TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to copies. : 
*," All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 

communications. ; 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in ali 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order 
that answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

J. B—If you like to send us a dacription of your invention we shall be 
happy to give you our advice, concerning its merits, in strict confidence. 

G. A.— We cannot find any reference to the matter in our pages, and we feel 
tolcrably certain that no notice of the invention was ever published in Tuk 
ENGINEER. To us it appears to be extrenvly impractical, and byno means 
Sree from the chance of producing fearful explosions. 

W. 8. (Barnard Castle).— We have no doubt the arrangement will work very 
well; as to its novelty we are unable to expressanyopinion. Youcan make a 
search for yourself through the patents connected with warming and venti- 
lating either by going to the Literary and Philosophical Society, Newcastle, 
or at the Mechanics’ Institution, Darlington. 


CHRONOMETER MAKERS. 
(To the Editor of The Engineer.) 

S1r,—I should feel greatly obliged if you or any of your numerous 
readers would inform me of the name or names of one or several of the 
best noted pocket chronometer maker, silver or gold, such as Dent 
for ship chronometers. I want to hear of those who make them, not 
those who merely engrave their names on the dials of the watches and 
sell them. 

If a printed list or address book of watch makers and chronometer 
makers exist I should be thankful to learn where such a list or address 
book can be obtained. Civis Romancs. 

Vieuna, Austria, Augus‘, 16th 1871. 





TRANSFERRING GOODS. 
(To the Editor of The Engineer.) 

Srr,—Can you or any of your readers say what the cost would be, with 
proper appliances, of transferring goods, such as wool, tallow, hides 
cotton, sugar, tea, flour, &c., from the wagons of, say, a 4ft. 8}in. gauge 
railway to those on a 3ft. 6in. gauge? 

The reply to this query ~ill influence many who cannot now make up 
their minds as to the advisability or otherwise of a break of gauge, by 
reason of not having any idea of the cost of shifting goods from one line 
of rails to another of a different gauge. C. E. 

August 22nd, 1871. 

[Jt is next to impossible to return a general answer to your question, so much 
depending on the construction of the rolling stock and the locality. We are 
able ourselves to cite but one case. The cost of transferring coal froin the 
7ft. gauge trucks of the Great Western. Railway to the 4ft. 8hin. trucks is 
1s. per ton, at least that is the amount charged by the railway company. 
No doubt some of our readers can supply you with further information.— 
Ep. E.] ° 


Tae ENGINEER can be had, by order, from any newsagent in town or country 
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THE STOWMARKET BXPLOSION. 
Tue fatal explosion at Stowmarket has again called our 
attention to the subject of gun-cotton and its manufacture. 
In the present stage of the inquiry it would be both 
wrong and hazardous to express a decided opinion; but 
while suspending judgment it may be well to explain the 
state of the question, so far as to enable our readers more 
readily to grasp the important features in the evidence 
that is now being reported at length in the daily papers. 
Any accident which caused such terrible loss of life as the 
one in question would demand a full inquiry into all the 
circumstances of the case. But to see the full importance 
of the examination now being conducted in the Assembly- 
rooms at Stowmarket it is necessary to understand that 
gun-cotton has in this instance not only produced a terrible 
result, but that it has behaved in a manner totally unex- 
ected, the occurrence being one that is generally be- 
lieved by those who have had most experience in the 
matter could not take place with sound good gun-cotton. 
In short, the question is not merely how came the cotton 
to be fired ? but further, how came it to be in such a con- 
dition that it could violently explode when fired? A few 
words may be necessary to explain this to the general 
reader. Pure gun-cotton of maximum strength has long 
been considered to be a stable compound, not liable to de- 
terioration, and safe to store and to handle. Spontaneous 
action has, it is admitted, occurred without doubt in cases 
where the cotton has been improperly made, and in an 
impure or incomplete state; but manufacturing skill, it 
was believed, had so far progressed that the liability to 
such a danger was one that need not be more considered 
than any other accident that might result from gross care- 
lessness. In fact, owing to the feasibility of keeping cotton, 
without permanently affecting %, in a wet state, it was 
held that it was much safer to handle and to store than 
perhaps any other explosive. Nay, it was urged latterly 
that it was not fair to consider it, in its normal condition, 
an explosive at all; for, if ignited in an ordinary way, it 
merely burnt violently without explosion, either close 
confinement, opposing strong resfstance to the gas de- 
veloped, or else a peculiar species of ignition effected by 
means of a powerful detonation, being necessary to 
cause what could be termed explosion. 
To endorse this view of the nature of gun-cotton may be 
cited the experiment conducted in Woolwich marshes 


early in the present year, when boxes filled with discs of 
cotton were piled up, and ignition applied to cases in 
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various positions, sometimes under the pressure of a con- 
siderable amount of weight. In this experiment there 
was in no instance anything of the nature of an explosion 

roduced, the icular cotton ignited merely flaring vio- 
ently, and in but few cases firing that in an adjacent box, 
although the wood was eventually smeared with tar and 
encouraged to catch fire by other expedients. This, it was 
believed, represented the behaviour of well made gun 
cotton, accidentally fired, when packed in an ordinary way 
—we say well made cotton, because when the substance was 
imperfect the result was different. 

We may perhaps be allowed, for the sake of those who 
have not studied this matter, to explain that gun-eotton is 
merely ordinary cotton in chemical combination with a 
certain proportion of nitric acid. Supposing cotton to be 
written chemically as C,, H,,O,,, and nitric acid HO, 
NO,, gun-cotton is C,, H,3°(NO,) O,,. To make it 
more clear to the reader, it may perhaps be admissible to 
write it as if three parts of water in the cotton were re- 
placed by three parts of the nitric acid used to convert it 
into gun-cotton. Thus, suppose the change to oczur to be 
represented by the following equation :— 
C,,H,0,,3HO+3N0,=C,, H, 0,,3(NO,) +3HO 
-_— — —— —~-—---—- “ —— 


sagt «ton ; 
Cotton. Nitricacid Gun-cotton, Water. 


exclusive 
of water. 

It is not said that this is strictly correct, but it shows the 
kind of change that occurs, viz., that three parts of water 
have been replaced by three parts of nitric acid. This is 
really the ade theory of the process of manufacture of 
gun-cotton; all the details are only means adopted for in- 
suring completeness and purity. All the washing and the 
centrifugal whirling, as well as the use of alkalies, are onl 
to insure purity in the compound—especially to free it 
from all the acid that is not actually in chemical combina- 
tion with the cotton; whilethe sulphuric acid which is mixed 
with the nitric is merely employed to absorb the water 
formed in the process, and so to prevent the nitric acid 
becoming weaker as more of it is taken up by the cotton. 
Should any free acid remain, as it were, entangled in 
manufactured gun-cotton, further chemical action may 
spontaneously be developed; while on the other hand, 
cotton that has not received its full quantum of acid is 
known to be less stable than that given above, which may 
be said to represent the cotton sat by the Government. 

Any spontaneous chemical action set up in cotton in 
store may develope heat which may suffice to fire the cotton; 
nay more, before doing so it may generate gaseous products 
containing in them the elements necessary to explosion ; so 
that, instead of the flaming that we have described as the 
normal combustion of gun-cotton, may follow actual explo- 
sion of the most violent and sudden nature. Thus was 
explained an explosion which occurred in the course of an 
experiment which was conducted in Woolwich Marshes in 
1866, when a quantity of gun-cotton known to be imper- 
fect, and, in fact, giving off nitrous fumes, was subjected 
for many months to a high temperature; and thus was 
commonly explained the great explosion in Austria of 
Baron Lenk’s cotton. 

To come back to Stowmarket, then, let us call to mind 
the circumstances of the accident. The three magazines 
containing a store of cotton estimated at fifteen tons sud- 
denly explode. There is no violent flaring, spreading in 
succession from one to another, but a regular explosion. 
manifesting an effect that Mr. Trotman, the manager of the 
works, seems to consider as equivalent to perhaps that of 
sixty tons of gunpowder. The destruction, however, 
though perhaps even greater than what might be expected 
from powder in the immediate vicinity, does not extend to 
so large a zone. For example, little injury is done té the 
Great Eastern Railway—within 100 yards distant—beyond 
the sweeping down of one telegraph post. Next after the 
falling of the walls and roofs of the adjacent buildings 
follows flaring, and explosion of cotton in the rows of drying 
plates; and lastly, after the arrival of Messrs. Edward 
and William Prentice, the sudden explosion of the boxes 
of cotton in the packing sheds. This time, again, there 
is no flaring and flaming, but an explosion judged to be 
still more sudden and sharp than that of the magazines. 

First, to consider the case of the magazines. The amount 
of pressure to which the flaring cotton at Woolwich was 
subjected was no doubt not at all equal to that which might 
fall on boxes in certain positions in magazines, The 
amount of pressure, then, it may be urged, was sufficient 
to determine explosion rather than flaring combustion. 
But if this be conceded, it yet remains to be asked how 
came it that the cotton that killed the two Messrs. Prentice 
exploded so violently? ‘Come on,” Mr. Prentice is said 
to have called out, “there is no danger now;” and imme- 
diately afterwards he was blown into fragments. 

The first explanation that naturally occurs to the mind 
to account for the behaviour of the gun-cotton is that it 
was imperfectly made. On the other band, it may be 
urged that the substance is not yet thoroughly understood, 
and that liability to deterioration or imperfection may 
exist from causes at present unknown. The former will 
naturally be adopted by the advocates of gun-cotton per se ; 
the latter by the advocates of Messrs. Prentice as first-rate 
manufacturers of gun-cotton. No doubt these two ques- 
tions will be inquired into so far as meaps will admit at the 
present iuquest, and we must not prejudge in the matter. 
One Ae two suggestions, however, naturally occur to the 
min 

The whole of the cotton made by Messrs. Prentice lately 
has not been destroyed; it is contemplated to subject 
samples ona a> to careful chemical test. The natu- 
ral inference is that the results may give a very good idea 
of the probable condition of the cotton now exploded. 
With regard to the second explanation, viz., that the cha- 
racter and liability to accident of gun-cotton has not yet 
been —— understood, it may be urged that the ex- 

losion which occurred at Woolwich, though it took place 
in the course of an experiment of a crucial character, was 
not expected ; that a man would not have been allowed to 
go into the building, to read thermometers, remove boxes, 
and the like, had it been thought that suddenly all might 
be blown into atoms; that again and again, after the Gun- 





cotton Committee had expressed themselves confident in 
having achieved success, guns and rifles were blown open ; 
that it is not very many months since even the detonative 
action was discovered. However sad it may be, it is not a 
matter of great wonder if the substance that has so re- 
any. taken its greatest supporters by surprise should 

tray its manufacturers to theirown destruction. Gun- 
powder has probably caused death and accident in its 
earlier stages of development out of all proportion to gun- 
cotton, but it is the peculiarity of :the latter substances 
that its destructive action has generally followed close on 
the heels of confident assertions and apparent proof of its 
peculiar reliability. 

One theory has been broached, and it has been more than 
once dwelt on by Mz. Trotman, although apparently with- 
drawn in the evidence given on Saturday fast, which de- 
serves notice. Itis that the action of the sun affects the 
constitution of the cotton after it is made, or that it inter- 
feres with the processes of making it in some way that is 
not understood. 

Hot weather, it appears, is a time always dreaded more 
or less, and all accidents have occurred about the month of 
August. The statement that hot weather would have 
a tendency to favour injurious action in bad cotton 
would be admitted by all; but that it could in itself 
cause it in sound cotton would be a ridiculous hypo- 
thesis to most scientific men. This is, however, not 
the only case of practical people alleging that a cer- 
tain difficulty is produced by the sun of which science 
refuses to take cognisance. Lron manufacturers positively 
assert that furnaces do not perform at all the same quantity 
of work in hot asin cold weather—nay, so actually ia the 
effect of the sun treated as a point of fact in such 
matter that, at the present moment, the Government con- 
tractors of iron for Palliser projectiles are delivering grey 
and white iron to a certain extent, in the place of mot- 
tled, which the recent hot weather has made it difficult, if 
not impossible, to obtain in the required quantity. Ladies 
and housemaids, almost without exception, state that the 
sun putsa fire out; aud further, it appears to be true that if 
one half of a fire be exposed to the sun and the other left 
in the shade, that the sunny half blackens and becomes in- 
active, while the other burns well. Chemists say that this 
will not bear scientificexamination. Ladies and foundry- 
men reply that this merely means that as yet science has 
failed to arrive at the explanation. Be that as it may, the 
theory only amounts to this, that the sun has an action 
that has never been proverly investigated, and its possible 
consequences discovered; and this, perhaps, because science 
has ignored its existence and ascribed its effects to other 
causes. Hence, it is urged, ignorance of such a danger 
is by no means gross or culpable, because the danger lay 
hidden in so subtle a form that even the suspicion of its 
existence was almost treated as superstition. Thus, it is 
said, the sufferers in this sad accident are not simply the 
victims of carelessness or recklessness, but rather of those 
of misplaced confidence. 

The principals were the men to thrust themselves into 
the jaws of danger, and the principals perished. So 
far Mr. Manning Prentice can afford to say, with re- 
ference to this inquiry, “There can be no harm in 
truth coming out,” and it is hardly necessary for him to 
add those sad words, “We thought we had to deal with a 
combustible, not with an explosive.” 


THE MANAGEMENT OF THE GOVERNMENT FACTORIES, 


WE have heard a great deal of late concerning the 
manufacturing departments of our army and navy esta- 
blishments, and what we have heard has not been of a re- 
assuring or cheerful nature. Not much more than a year 
has passed since the disagreement between the War-office 
and Colonel Boxer was the subject of much public dis- 
cussion. “ Woolwich Dockyard” has an evil sound in the 
ears of the majority, and Admiralty mismanagement is 
now sufficiently well known and appreciated to render 
further citation unnecessary. But does the public really 
understand the system upon which the large Government 
factories are worked? Are the shareholders in these esta- 
blishments fully aware that their interests are not con- 
sidered as they would be in the most ordinary joint-stock 
concern in the kingdom? We think not. 

On a former occasion, when Colonel Boxer’s retirement 
was announced, exception was taken by this and other 
journals to the system under which the superintendents 
and other superior officers of the Government factories are 
appointed to their ‘posts. But, the evil still remains, and 
apparently without a single reason being advanced in 
support of it. In spite of the obvious danger and 
inconvenience of the rule, it is still rigidly adhered 
to. Mr. Nasmyth has very wy called public 
attention to the fact that Colonel Dixon’s term of service 
is up, and that very shortly the Enfield factory will be 
under the rule of another to do what he will for the next 
five years, at the expiration of which he in his turn will be 
removed to make room for an inexperienced successor, 

To many ears the simple anuouncement of the retire- 
ment of the superintendent of the Enfield factory, and the 
appointment of a successor, would carry no serious mean- 
ing, and yet it is a matter deserving much consideration, 
Under the regulation now in force, an officer is appointed 
to the post of superintendent, or someother post, fortheterm 
of five years only. He leaves active service and commences 
to make himself master of his new duties, which are of 
course quite dissimilar from those he has just left. As 
superintendent he occupies a position corresponding almost 
exactly with that of managing director in a private esta- 
blishment; but there is this difference between them—In 
the latter the manager has an interest in his works; it is 
his object to save as much as he can for himself and 
his co-proprietors, both in materials and wages, and also by 
the invention of new processes of manufacture. In the case 
of the Government superintendent there is nothing like 
this. He draws his pay, he is expected to do his best, and 
invent if he can, but so long as he does not do ar = | 
wrong, or commit any egregious act of folly, he is regard 
as fulfilling not only his duty, but all that can be reasonably 
expected. When, therefore, an experienced man is ap- 
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pointed to occupy a post which in private hands requires the 
maximum of technical knowledge and sapeiiene tbe result 
requires no explanation. Until the new superintendent 
can master his duties he remains in the hands of his sub- 
ordinates, many of whom are permanent officials. From 
this one would naturally infer that the post of superin- 
tendent is more ornamental than useful, and that the real 
work is done by the subordinates. But this is not the fact: 
the superintendent controls expenditure and finance gene- 
rally, he directs or is responsible for the direction of others, 
and the rest of the staff are only required to insure success- 
ful carrying out of his designs. Thus, by the working of 
War-office rule, we have technically inexperienced officers 
taken from their military duties and credited with large 
sums of public money to spend practically as they may 
advise. Would any private concern engage a manager 
upon such principles ? 

It is only recently that this rule has been put actively 
into force. Formerly it was continually broken, and with 
excellent results. Colonel Boxer was at Woolwich, 
we believe, for several lustres, to the no small gain of the 
country. Colonel Dixon has also held office at Entield for 
a considerable time, the whole of which he has spent 
actively in the improvement of his department. Colonel 
Boxer took office as a lieutenant and left it to become a 
general. So long as a man felt that his tenure of office 
practically rested = his efficiency he had an incentive to 
exertion. If he had some carefully-planned reform in 
view he felt he could start it without fear of its being 
upset by the dep goers of a new wan in his stead. Now 
all is changed ; some time must elapse before the new 
superintendent can really graspthe whole of his position, and 
then he has but little time in which to do anything. He 
resigns at the end of his five years, and if he goes back to his 
military duties he finds himself strange to them, and uncom- 
fortable. The department itself also suffers from the con- 
tinual changes in its management, and its general efficiency 
is impaired. We are not aware who is to succeed Colonel 
Dixon at Enfield, and it is, therefore, impossible to say 
how far his presence will be missed. That he will be 
missed is certain, for he will take away with him the re- 
sults of years of experience and hard work—a treasure 
which he could not if he would, leave to a successor. 

Nor is this system of retirement confined to Woolwich 
and Enfield. It is even applied to the Government powder- 
mills, We understand that the assistant-superintendent at 
Waltham Abbey is superseded, and when we call to mind 
what it means to be assistant-superintendent of a large 
powder factory, the superintendent of which is usually 
away on other duties connected with his department, it is 
impossible not to feel the serious responsibility which must 
attach to the War-oflice authorities should some calamity 
happen—such as that at Stowmarket—through any arbi- 
trary change they may make in the staff of the depart- 
ment. 





FOREIGN PERIODICAL LITERATURE. 


TuE papers presented to the Paris Academy of Sciences at the 
meeting of J:ly 24, and reported in the “Comptes Rendus” of 
that date, do not include any of very much interest. Chasles 
(p. 229) treats of the general properties of geometric curves rela- 
tive to their harmonic axes. De St. Venant continues his me- 
moir from the former meeting on floods and the flow of tides in 
rivers (p. 237). M. Chabrier (p. 249) shows that a portion of the 
efficacy of irrigation is due to the nitrous acid contained in the 
water and in the sediment which it holds in suspension. E. Baudri- 
mont contributes (p. 254) a very short summary of his researches 
on the theory of the production of oxygen from chlorate of potash, 
either alone or when mixed with oxide of copper or manganese. 
J. Boussinesq (p. 256) propounds a general theory of the motions 
which are propagated in a rectangular horizontal canal, and refers 
to a paper on the “solitary wave” presented at the meeting 
of June 19. Berthelot’s memoir at p. 260, on the formation of 
organic compounds derived from nitric acid, contains notices of 
nitro-glycerine, gun-cotton, xyloidine, and nitrobenzol. Dubrun- 
faut (p. 263) treats of fermentation and the alcoholic ferment. 
A. Petit (p. 267) proposes a new theory of fermentation. A, 
Ditte (p. 270) summarises the results of his former papers (pre- 
sented July 10, 17) on the variations in the properties of mag- 
nesia according to the temperature and circumstances of its cal- 
cination. The same author follows at p. 272 with a memoir of 
o similar kindj on the influence exercised by the crystallisation 
oxide of cadmium on the heat disengaged during its combina- 
tion. That difficult operation in chemistry—the determination 
of free hydrofluoric acid—may perhaps be facilitated by M. 
Guyot’s method, described at p. 273. L. A. Sedillot (p. 284) 
continues the discussion which has recently arisen at the 
Academy on the technical and other terms derived from the 
Arabic. 

The first and second numbers of vol. xxix. of the “Revue 
Universelle des Mines” commence with an account, by Don José 
de Monasterio y Corréa, of the quicksilver mines at Almaden, 
which were once described as the most precious jewel of the 
Spanish monarchy. The metallurgy of the ores is not touched 
upon, but the situation, geology, system of working, and general 
organisation are fully described. Upwards of 900 workmen are 
employed, and one of the great difficulties which the authorities 
have to contend with is the impossibility of inducing them to 
observe even the most simple precautions against the poi 
mercurial vapours, Almaden is one of the last places where one 
would expect to find one of Boulton and Watt’s original engines, 
but it appears that one was erected there in 1799, and has been 
at work ever since, H. Glépin (p. 27) describes some new seams 
recently discovered at the Grand Hornu Colliery. M. Hovine 
(p. 89) treats of various recent improvements iu rolling iron used 
in England, France, and Germany. In the form of a review 
(which is, however, largely made up of extracts) of Dr. 
Percy's “ Metallu of Lead,” A. Ronna describes (p. 51) 
the present condition of lead smelting in England. L. de 
Koninck (p. 140) contributes some short notes on various 
volumetric and other methods of chemical analysis. F. Gucehez 
(P. 239) gives an account of the method of using electricity at 
the Crachet Colliery, Frameries, Belgium, for exploding blasting 
charges. At p. 241 we have an article on the influence of the 
cession of Alsace and Lorraine on the French iron trade, from 
which it appears that the quantity of iron produced in France 
will be decreased by about one-fourth. + The mineral statistics of 
Ituly for 1867-70 are given with great detail at p. 252. 

Dingler’s * Polyvechnisches Journal,” vol. eci., No. 1, contains 
(p. 24) a deseription and drawing of Kiesler’s improved vat for 
dyeing or washing fabrics. F'. Springmiihl (p. 54) contributes a 
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paper on the use of sodium for blasting, the explosion being 
brought about by the contact of water, the oxygen of which 
unites with the sodium, the hydrogen being set free. For ex- 
plosions under water the sodium is contained in a tube with a 
glass bulb at the extremity. The neck of the tube is stopped by 
a plug of some soluble salt, which resists the action of the water 
just long enough to allow the cartridge to be placed in position. 
For blasting ice a special form of cartridge is shown, and for 
ordinary uses the cartridge consists of two bulbs, connected by a 
short tube, which, as before, is filled with a soluble salt. One of 
the bulbs contains sodium and the other water. When the 
charge is placed in position the bulb containing the water is to be 
placed uppermost, and when the intervening plug of soluble salt 
has been dissolved, the explosion will take place. The glass fer- 
menting vats used at Dreher’s brewery at Schwechat are de- 
scribed at p. 84. The use of saline solutions for watering streets 
does not appear to have been very successful at Hamburgh, 
judging from a report of the experiments at p. 85. Captain 
Liernur’s sewage system has been tried at Hannau with success 
(p. 86. 

Pathe only paper of interest contained in the May number of the 
“ Monatsbericht” of the Berlin Academy of Sciences is one by 
Professor Helmholtz on the velocity of the induction spark. 
After reviewing the various theories of the propagation of 
electro-dynamic action, he discusses Blaserna’s experiments, which 
go to prove that the velocity of the induction spark in air is 
only 550 metres per second. Professor Helmholtz, however, 
concludes. from his experiments that the velocity in air is 
greater than 314,400 metres, or about 42:4 geographical miles 
per second. 

We find in Nos, 182-184 of the “ Portefeuille Economique 
des Machines,” a description of Bouniard’s hydraulic presses for 
casting metals under pressure (p. 17). One arrangement 
is adapted to the casting of tires for railway wheels. E. 
Barberot (p. 19) gives a description, with drawings mostly 
to scale, of various patterns of lamps for burning petro- 
leum and volatile hydrocarbons. Admiral Paris (p. 21) has 
an article on the present and future of the French navy, in 
the course of which he says that the enormous expense of iron- 
clads will have the effect of preventing even the wealthiest 
Powers from building a large fleet, and that consequently the 
area of future naval wars will be more limited than it has 
hitherto been. He recommends that ironclad ships should be 
kept in dry dock, in consequence of the rapid corrosion of the 
plates when afloat. Thomson’s traction engine forms the subject 
of an article at p.22. One of the dredging-machines used on 
the Elbe at Hamburgh is described at p. 25. The hull was 
built in 1868 by Messrs. Reiherstieger, of Hamburgh, the en- 
gines and boilers being the work of Schmilinski Brothers, of the 
same place. The machine is capable of excavating 170 cubic 
metres per hour (the average amount being 120 cubic metres), 
and is worked by a double-cylinder horizontal engine vf 30-horse 
power. Ohl’s machine for cleaning grain is described at p. 28. 
M. Reder, of Osnabriick, communicates an article on the various 
forms of coke ovens in use. The luggage vans and trucks used 
on the Western Railway of France is described at p. 33. N. 
Fouquemberg contributes a notice of his centrifugal machine 
driven direct by a small horizontal engine. Armstrong’s dove- 
tailing-machine, as constructed by Martin and Co., of Rouen, is 
described at p. 35. L. Van der Elst’s double-acting steam- 
hammer forms the subject of the next article. Frey’s improved 
pump (p. 37), on Letestu’s system, may be used for pumping 
muddy water. M. Dietz, of the Western Railway of France, 
gives, at p. 38, the details of the carriages used for conveying 
wounded soldiers. The travelling workshops employed on that 
line, containing all the necessary tools and apparatus for re- 
pairing or destroying the permanent ways according to the mili- 
tary exigencies of the hour, are alsoillustrated. Bouqui¢'s twin- 
screw tug boats for the Suez Canal are noticed on the same 
page. L. Vayan illustrates the tipping mechanism of Muitjens’ 
earth waggon at p. 39. 

The February number of the “ Bulletin de la Société Indus- 
trielle de Mulhouse” contains (p. 61) an account of the boring 
of a well at Niedermorschwiller, in the Department of Haut- 
Rhin. It presents no point of engineering interest, but we 
notice it as being a pattern for records of this kind, which to the 
local geologist are of immense value. A. Scheurer-Kestner 
(p. 90) communicates some particulars relative to the use of 
Lamy’s thermometer for measuring temperatures between 
150 deg. and 200 deg. Cent. This instrument, as is well-known, 
depends on the tension of dissociation of chloride of ammonium, 
and appears to be unfitted for measuring temperatures between 
the above-mentioned limits, 








PRIVATE BILLS OF THE SESSION. 

Tue petitions presented to Parliament for private bills, and 
what has become of them, are matters now ascertained, of 
which account may be given. The final commission on Monday 
closed the record of private and public bill progress alike ; its 
proceedings were speedily followed by the rapid interchange of 
cordial farewell greetings between parliamentary officials ; books, 
documents, and papers were cleared away in the various rooms 
and offices, drawers and cupboards locked, and the premises left 
to their long term of silence and repose. 

At the commencement of the session there were 275 bills 
petitioned for. During the progress of the session other fourteen 
bills were introduced under dispensations from Standing Orders, 
making 289 bills in all. The bills introduced during the cur- 
rency of the session included nine estate bills, two railway bills 
—the London, Chatham, and Dover, and the Ross and Mon- 
mouth—a divorce bill, the Fleetwood Docks Bill, and a rectory 
glebe bill. Of the bills introduced 199 received the Royal Assent, 
of which eighty-two were railway bills, namely :—Aldborough 
Harbour and Railway ; Birmingham West Suburban ; Bradford 
and Thornton; Brecon and Merthyr Tydfil Junction ; Bristol 
and Exeter ; Bristol and Portishead Pier and Railway ; Bristol 
Port and Channel Dock (Portishead Docks); Bury Port «nd 
Gwendreath Valley ; Cork Harbour and Curraghbinny ; Devon 
and Cornwall; Dublin, Rathmines, &c.; East and West Junc- 
tion; East Cornwall Mineral; East London; Ennis and West 
Clare; Euston, St. Pancras, and Charing Cross, altered title, 
London Central ; Finn Valley ; Glasgow and South-Western ; 
Glasgow (City) Union ; Great Northern and Western of Ireland ; 
Great Northern; Great Southern and Western and Cork and 
Limerick Direct ; Great Western and Midland ; Great Western, 
Bristol and Exeter, and South Deven; Great Western; Great 
Western (Steam Vessels) ; Harrow, Edgw:.re, and London; Hol- 
born Viaduct Station; Hylton, Southwick, and Monkwear- 
mouth ; Kent Coast ; Killorglire and Farranfore ; Kington and 
Eardisley ; Lancashire and Yorkshire, and London and North- 
Western ; Lancashire and Yorkshire (New Works) ; Lancashire 
Union; Leominster and Kington; Letterkenny; Llanelly 
Railway and Dock ; London and Aylesbury ; London, Chatham, 
and Dover; London and North-Western-; London and South- 








Western ; Londonderry and Coleraine ; Lyme Regis ; Maccles- 
field, Knutsford, and Warrington ; Manchester, Sheffield, and 
Lincolnshire, and North Staffordshire ; Manchester, Sheffield, 
and Lincolnshire, and Cheshire Lines Committee ; Maryport, 
and Carlisle ; Merionethshire ; Mersey ; Metropolitan ; Midland. 
and Great Eastern (Alexandra Park Branch), title changed to. 
Alexandra Park Railway ; Midland, Great Western of Ireland ;. 
Midland ; Minehead ; Mitcheldean, Road, and Whimsey ; Mus-. 
well Hill Estate and Railways; Navan and Kingscourt ; New-. 
port Pagnell; North and South-Western Junction; North 
British, Arbroath, and Montrose; North British; North- 
Eastern ; North London; Pontypool, Caerleon, and Newport ; 
Ross and Monmouth; Scarborough and Whitby ; Scotswood, 
Newburn, and Wylam Railway and Dock; Sidmouth ; Sligo 
and Ballaghaderreen Junction ; Somerset and Dorset ; South- 
Eastern ; Southern (of Ireland); Sutherland and Caithness ; 
Tower Subway ; Usk and Towy; Waterford and Wexford ; 
Waterford, New Ross, and Wexford Junction (No. 3); West 
Lancashire ; Whitehaven Dock and Railways ; Wye Valley, and 
the Yarmouth and Ventnor Railway Bills. 

The bills relating to gas supply that have received the Royal 
Assent have been nineteenin number, to water supply nineteen, 
and to gas and water supply and to municipal improvements local 
boards, &c., thirty. : 

The gas bills include the following :—Alliance and Dublin 
Consumers ; Arbroath ; Boston; Bradford Corpvration ; Crad- 
ley Heath ; Dorking ; Forfar ; Gas-Light and Coke Company ; 
Glasgow Corporation ; Ilkley Gas Company ; Kidsgrove ; Perth 
(purchase of existing works, &.); Sheppy ; Thirsk ; Todmor- 
den ; Warrington ; Watford ; Westhoughton, and Whitby. 

The bills relating to water supply include the following :— 
Batley Corporation ; Bridgwater ; Bromsgrove and Droitwich ; 
Cambridge University and {Town ; Cefn Acrefair and Rhosy- 
medre ; Cleveland ; Dundee; Folkestone ; Huddersfield ; Ince; 
Lambeth ; Lincoln ; Louth ; Musselburgh and Dalkeith; Rhyl 
District; South Lancashire; ;Staveley; Sutton and Cheam; and 
Waterford. 

The bills for gas and water supply, markets, and other muni- 
cipal and local improvements, include the following :—Aberdeen 
Municipality Extension ; Albert Bridge (Battersea); Billingsgate 
Market; Burnley Borough Improvement; Cardiff Improve- 
ment ; Chesterfield Water and Gas; Chorley Improvement ; 
Dundee Police and Improvement ; Dunstable Gas and Water > 
Gasgow Improvements; Glasgow Markets; Greenock Police 
Improvement and Gas; Hailsham Cattle Market; Hornsey 
Local Board ; Huddersfield Improvement ; Ilkley Local Board ; 
Kilmarnock Municipal Extension and Improvement ; Leaden- 
hall Market ; Liverpool Improvement and Water ; Manchester 
Improvement; Metropolitan Board of Works (purchase 
of Hampstead Heath); Newcastle-upon-Tyne Improve- 
ments; Newry Borough Improvement and Water Supply ; 
Northampton Improvement; Richmond Sewage; Salford Borough 
Drainage and Improvement; Sheffield Improvement; Southport 
Improvement; Wandsworth Common; Wimbledon and Putney 
Commons. 

The Tramway Bills passed include the Dublin Tramways 
Bill; Edinburgh-street; Greenock-street; Liverpool ; North-east. 
of London and Columbia Market Approaches; North Metro- 
politan, and the Vale of Clyde Tramway Bills. 

The London Street Tramways (Extensions, &c.) Bill was 
rejected by the House of Commons on the third reading, after 
having passed the committee. This was the bill by which it was 
proposed to lay a line of tramway along Oxford-street and 
Holborn. Three important tramway bills relating to London 
have been suspended until next session when, if the promoters 
be so minded, proceedings may be resumed at the stage at which 
they have been dropped. These bills are the London Street 
Tramways (Kensington, Westminster, and City lines), Metro- 
politan Street (Westminster Bridge and Battersea Park, &c., 
Extensions) and the Paddington, St. John’s Wood, and Holborn 
Street Tramways Bills. In the course of the session the 
Commons threw out nineteen bills, and the Lords rejected nine 
bills in Committee. The bills thrown out by the Commons in- 
clude several tramway bills relating to London. The Edinburgh 
and District Water Bill, after a protracted contest in Committee, 
first, of the Commons, who passed the bill, and again in the 
Lords, was rejected by the Committee of the Upper House. In 
like manner, after being contested before the Commons’ Com- 
mittees, and passed by them, the following bills were thrown 
out in the Lords :—Hounslow and Metropolitan Railway, Hoy- 
lake Railway, North Metropolitan Railway, and South Essex 
Estuary and Reclamation Bills. The Commons in their turn 
rejected two bills, after their merits had been fully inquired into 
and the preambles of the bills declared to have been proved by 
Committees of the House of Lords. These were the Isle of 
Wight and Cowes, and Newport Junction Railway Bill, and the 
Wandsworth Gas Bill. 

Of the total number of 289 bills that appear in the list, sixty- 
two came to nothing. In many instances, although notice of 
petition for a bill was lodged, the projects did not reach as far as 
the draft of a bill; in the other instances the bills were with- 
drawn or abandoned by the promoters before reaching the stage 
of second reading and committal. The summary stands thus:— 
Total number of bills, 289; received the Royal Assent, 199 ; 
rejected on hearing, 28; dropped or withdrawn, 62. 





REMARKABLE LOCOMOTIVE PERFORMANCE.—An express pas- 
senger locomotive (No. 422), built by the Baldwin Locomotive 
Works in 1867, has been in service on the Pennsylvania Railroad 
since that time, running 153,280 miles without being off her 
wheels for repairs. The performance is, we are informed, without 
precedent, and is the more remarkable in view of the severe cha- 
racter of the service. Her dimensions are—cylinders, 17in. by 
24in. ; drivers, 67in. ; weight, in working order, 71,000lb. The 
following is an extract from a letter of Mr. A. J. Cassatt, general 
superintendent of the Pennsylvania Railroad Company :—‘‘She 
was placed on the road on the 17th day of October, 1867, and run 
until the 14th day of May, of 1871. During the whole of this 
time she hauled fast and heavy passenger trains over the middle 
division, and made the wonderful run of 153,280 miles, losing only 
three trips, which was during November, 1869, to have six new flues 
put in and to clean the mud out of the waist of the boiler. She also 
lost six round trips in May, 1870, getting a larger tank to enable her 
to make the run from Altoona to Harrisburg (132 miles) without « 
stop. This, however, was no fault of the engine, and should not 
be counted against her. As an offset against the nine trips lost, 
she made eleven and a-half extra trips between Altoona and 
Harrisburg. The total cost for repairs up to the time she was laid 
off amounted to 3727°06 dols., or 2°44 cents per mile. Our book 
account makes these amounts somewhat greater, but I have de- 
ducted all items not actually running repairs, such as the new 
tender, cost of applying air brakes, &c., which, although under 
our system of accounts are necessarily charged to repairs, actually 
do not belong there, When engine 422 was taken into the shop 
she was reported as run down in the working parts, but uniformly 
80, all the bearing surfaces being smooth and good, and her general 
sotiien being a than ° —_ with A mr _— in for 
repairs, e cost of placing her in thorough repair is estimated 
at 1262°73 dols,”"—A merican Railroad Gazette. 
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THE AMMONIA ENGINE. 


We have recently received several letters of inquiry re- 
garding an ammonia engine which has been tried in New 
Orleans for propelling street cars on the tramways, As 
the matter is invested with some interest for English 
readers, now that rails are laid in so many of our principal 
thoroughfares, we have been at some trouble to ascertain 
the facts concerning the engine in question. Ita rs 
that the machine has been iedndened ty a Mr. leaden, 
of New Orleans, and that he has succeeded in obtaining a 
commission to investigate its performance. The committee 
consisted of General Beauregard and others. The proprie- 
tors have prepared a pamphlet on the subject, from which 
we make the subjoined extracts. It is stated, we may add, 
that the car driven by the ammonia engine has made three 
hundred trips, with perfect success. We need scarcely say 
that the idea involved is in no sense novel, nor can the 
practicability of the scheme, up to a certain point, be 
doubted. The question is one of cost, and as on this 
subject we possess no data derived from personal observa- 
tion, we leave our readers to draw their own deductions 
from the following :— 

** Ammonia, at the temperature of our atmosphere, is a perma- 
nent gas of well-known pungent odour. It is formed by the union 
of three volumes of hydrogen to one of nitrogen, condensed into 
two volumes. Its density is 596, air being 1000. The density of 
the liquid, compared with water, is ‘76, or about one-quarter lighter 
than that liquid. Its vapour at 60 deg. Fah. gives a pressure of 
100 lb. to the square inch, while water, to give an equivalent 
pressure, must be heated to 325 deg. Fah. The volume of ammo- 
niacal gas under the above-named pressure is 983 times greater 
than the space occupied by its liquid, while steam, under identical 
pressure, occupies a space only 303 times greater than water. 

“*The latent heat of ammoniacal gas is 860, that of steam being 
990. Ammonia is a powerful alkali. It rivals potassa and soda, 
and can neutralise the most powerful acids. Its action upon most 
of the metals is nil; still, strangely enough, it acts slowly upon one 
of the metals of the second class, i.¢., copper. Upon metallic 
iron, which is a metal of the third class, its action is absolutely 
nil, but it readily dissolves carbonated oxide (iron rust). Ammo- 
niacal gas is absorbed by water with avidity—one volume of water 
at 70 deg. Fah. absorbing 500 volumes of the gas. The water 
becomes specifically lighter, while its volume is being augmented 
about one-third. As the absorption of the gas goes on the water 
becomes heated, and the latent heat of the gas reappears as een- 
sible heat. Itis in this property that water possesses of absorbing 
so large an amount of the gas, and of becoming heated while 
absorbing it, that the practicability of using ammoniacal gas as a 
motive power rests, for it must be borne in mind that the only 
agency for producing motive power is heat. 

“In 1833 Mr. Faraday discovered that ammoniacal gas was the 
vapour of a liquid which boils 40 deg. below zero Fah. The vapour 
of this liquid exerts a pressure, in a close vessel, of 100 lb. to 

the square inch at 60 deg. Fah. The experiment is 

x performed in the following way:—A glass tube is 

th \"A, procured, bent in the shape of the letter V inverted, 
fi \. the end of the tube a is filled with a concentrated 
“ “ solution of aqua-ammonia, from which the air is ex- 
3 ey by a gentle heat. ‘Phe open end of the tube } 
ig then sealed, after which the end a containing the solution is 
heated by means of an alcohol lamp, while the other end of the 
tube } is made to dip in a bowl of cool water. The gas, expelled 
from the aqua-ammonia, gradually accumulates on the top of 
the liquid, and when it comes to exert a pressure of 100 lb. to 
the square inch, the water in the bowl being at 60 deg. Fah., it 
rapidly condenses, in the cool end b of the tube, into a highly 
volatile, clear, colourless liquid. After the experiment is concluded 
and the fire removed, and as the now nearly pure water, from 
which the gas has been expelled, gradually cools at the end a of 
the tube, ammonia boils in b and is rapidly re-absorbed in a, 
leaving after a short time no trace of the experiment. 

“If the end a of the tube be made to cool rapidly by being 
turned around and placed in the bowl, the liquid ammonia in the 
bend 6 of the tube outside begins to boil violently, and the tube, 
by the rapid evaporation of the gas, is soon covered with ice from 
condensation of the moisture of the atmosphere around it, whilethe 
water, which now re-absorbs the gas in a, becomes as much raised 
in temperature as b falls. By keeping well in mind the simple 
instrument which served Mr. Faraday’s purpose for liquefying 
ammoniacal gas, the process now in use for the purpose of liquefy- 
ing the gas for running street cars will easily be understood. Let 
the reader imagine that each end of the bent tube is enlarged, one 
end a, being a large boiler or retort containing a concentrated solu- 
tion of aqua-ammonia, the other end, b, a large receiver orcondenser. 
If heat is now applied to the boiler containing aqua-ammonia the 
gas will be expelled from the solution ; if water at a temperature 
of 60 deg. Fah. or 70 deg. Fah. be thrown upon the condenser, the 
gas, after the pressure on top of the solution has attained 100 lb. to 
110 lb. to the square inch, will be forced, by the tension of its 
own particles {into a liquid in the condenser. This larger opera- 
tion resembles in every particular that of the glass tube. But 
when the operation is concluded in the practical still, communi- 
cation is cut off by means of a valve between the boiler and con- 
denser, and the result isa large quantity of liquid ammoniacal 
gas, ready to be used at any subsequent time for the purpose of 
running street cars, or any thing else as required. 

‘*Let us suppose that a car is to be run from a station and back, 
a distance, say, of ten miles. A vessel, resembling in shape, say, 
a soda fountain, is filled with fifteen gallons of liquid ammoniacal 
gas, which will be ample for the trip. The liquid is taken from 
the still by means of connections similar to those of water pipes; 
the fountain is permanently fixed on the car, and connected to a 
small locomotive engine in the same way as a steam boiler. Now, 
the whole invention consists in immersing the fountain filled with 
the liquefied on the car in a tank containing some of the water 
which was left in the boiler a of the still. This water or weak 
solution is put around the fountain at any temperature desired— 
warm enough in winter to counterbalance the effects of the atmo- 
sphere ; and it is easy to perceive that the boiling of the liquid in 
the fountain is in no way dependent on the heat of the air, but 
solely on the temperature of the water surrounding it. We have 
yet to explain how the problem of working ammoniacal gas instead 
of steam was solved. 

‘*To comprehend fully the relation of heat to matter, some 
degree of mental application is necessary, for the first impressions 
created by our senses are liable to be erroneous. The insurmount- 
able difficulty hitherto in the way of using liquefied gases as a 
motive power has been the impossibility of supplying, without a 
recourse to artificial means, the heat necessary to convert their 
— into vapour—the point at which such a liquid may boil 
below the common temperature making but little difference, 
practically, between the heat necessary to evaporate into steam a 
xiven amount of water, which boils at + 212 deg. Fah., and one 
that boils at — 40 deg., such as ammonia; the real and only differ- 
ence, comparatively, being that of radiation in favour of 
the liquid which boils at — 40 deg., this radiation in summer 
being deg., while the radiation against the evaporation of 
water would be 132 deg. Fah. And even the above differences 
are more apparent than real, for they would only exist at 
the start, or when artificial heat would begin to be applied; for 
it is well known that our atmosphere transmits heat extremely 
slowly. For example, we have but to observe the fact how slowly 
a piece of ice melts when to the air; this is o to the 
great amount of heat absorbed during the process of liquefaction, 
and which mere radiation from the heatof ouratmosphere is unable, 





even on the hottest day of summer, rapidly to supply. How 
much more heat then is required to convert a liquid into a vapour 
need not be dwelt upon ; and hence the absolute necessity of find- 
ing, even with liquids of very low boiling point, a means of heating 
other than the atmosphere in order to supply the heat necessary 
to their practical application for the production of power in lieu 
of steam ; for if it was necessary to heat ammonia on a street car 
by means of a furnace, ammonia then would offer but little ad- 
vantage over steam. But ammoniacal gas s the remark- 
able property, from its affinity for water, of — able at any time 
after its condensation into a liquid to reproduce at a distance from 
the furnace and still where it was condensed a force equal to the 


heat which was necessary for its condensation. This reproduction | 


is owing to the fact that the latent heat of the gas appears anew 
as sensible heat in the water of re-absorption, and is retransferred 
to the liquefied gas. 

“In a trip of seven miles made by a street car driven by am- 
monia the engine used on the car was equal to 2-horse power, 
and the ammonia expended during the trip amounted to 1°16 
cubic feet. The latent heat of ammoniacal gas being 860, the 
whole heat expended during the trip would have been sufii- 
cient to raise eighty-four gallons of water from the temperature 
of 83 Fah. to the boiling point of 212 deg. If for supplying 


this heat it was necessary to rely upon the heat absorbed | 


from our atmosphere, even on the hottest day of summer, 
Iam positive that a car loaded with passengers could not run 
more than 300 yards without being obliged to stop and wait at 
least fifteen or twenty minutes in order to acquire sufficient heat 
from the atmosphere again to run an equal distance. In over- 
coming this difficulty lies the gist of the whole invention. The 
exhaust pipe leads into an outside shell or water tank, in which is 
immersed the reservoir containing the liquefied gas. This ammo- 
niacal gas escaping from the exhaust pipe, after having acted upon 
the piston of the engine, as soon as it comes in contact with the 
water in the tank is instantly re-absorbed, giving out at the same 
time the heat which was rendered latent by its evaporation in the 
reservoir; and since both the latent heat of a vapour and the sen- 
sible heat which it gives back when condensed into a liquid again 
are equal in quantity, there is really no heat lost in the apparatus 
while the engine is working, except the mechanical equivalent of 
the power produced, but a continual retransfer of sensible heat 
goes on to supply the heat which is rendered latent by evapora- 
tion. 

‘* This retransfer of heat is not instantaneous, and to overcome 


the delay in the communication of heat between the continually | 


cooling liquefied gas and the water becoming as quickly warm on 
the outside of the reservoir it was necessary to construct a boiler 
of numerous tubes, so as to imerease the heating surface. To 
obtain the dynamical effect of a gas or vapour of all the latent heat 
which may be extracted from it must be added to it as sensible 
heat. For example, if a volume of air be taken at the existing 
temperature, and compressed inte one-half of the space it occupied 
originally, it will become hotter, and the degrees of heat indicated 





by the thermometer above the common temperature shall be the | 
——— of the force of co ion. Now, if this same volume | 
oO 


air, compressed into one- ite original bulk, be allowed to 
cool until it is in equilibrium with the surrounding objects, it will 
have lost much of its tension, and the original tension or force of 
the air existing at the ti diately following compression 
can only be given back to it by heating artificially above the 
common temperature to the same degree of heat it possessed 
immediately after compression, The force which a given quantity 





of liquefied ammonia (contained in a reservoir) exerts upon the | 
| of gas is 2 dols. When coal is 5 dols. per ton, the cost of distilling 


piston of an engine in developing 1-horse power for an hour at 


jected to.” Now, the above being an absolute truth, there exists 
a liquid which can carry away from the furnace that produced it 
all of the heat imparted to it, and can then reproduce this same 
heat and its equivalent force without loss. This liquid is am- 
monia. As has been shown already, the ammonia is driven off by 
beat from the aqua-ammonia at the station. If the fountain that 
contains the liquid ammonia was to be put in one side of the car, 
and the water that surrounds it in the opposite side, their ar- 
rangement with the engine still subsisting, i.¢., that the pressure 
pipe should come from the fountain, and the exhaust pipe dip 
into the tank, the liquid ammonia would soon be too cold to give 
any pressure, and the water in the tank too warm to absorb any 
more gas; so that the result would be, on the one hand, the s' 
page of the engine on the road, from the liquid that furnished the 
vapour ceasing to boil; on the other hand, the water of re-absorp- 
tion would become so hot that in order to maintain its power of 
absorption water would have to be carried on the car to throw 
upon and cool the re-absorbing vessel. Now, we neither stop on 
the road nor carry extra water to cool the re-absorbing vessel, 
nor use a furnace on the car to heat the liquid ammonia, but 
simply put the vessel, having a tendency to enemas too cold, in 
the one which inversely is becoming too warm, this will equalise 
the temperature, and the car moves to the end of the trip. 

“* A further advantage which ammonia possesses over steam is 
the fact that its vapour, not being condensed at the usual tempe- 
rature of our atmosphere, does not, like steam, at a low tempera- 
ture, suffer condensation either in the cylinder of the engine or 
when used at a distance from the boiler. The last remark leads 
us to speak of the cheapness of ammonia as a motive power, espe- 
cially where only one or two horse-power is required— such as on 
street cars. Its cheapness, when compared with steam, is owing 
to the fact that one steam engine, if it could be made to propel 
100 street cars with ease, would be much cheaper than 100 steam 
engines, each requiring a separate fire and an engineer, besides 
the regular conductor of the car; but the case is far different with 
ammonia, as a single engineer at the station can superintend the 
supplying of 200 cars with liquefied ammonia in sufficient quantity 
to run any distance within the limits of a large city, by means of 
a single fire under the stationary boiler from which the ammo- 
niacal gas is liquefied. Further, liquefied ammonia can be com- 
pared toa ‘ bottled-up power,’ which can remain in a reservoir for 
months or even years, and be transported anywhere, in any 
desirable quantity; and then, at once, without any further prepara- 
tion, can be used for any purpose desired; and by the simple 
turning of a cock can be made to act as powerfully as when first 
liquefied. Practically, a large central depét could be cheaply 
erected with apparatus of capacity to liquefy a quantity of ammo- 
niacal gas sufficient to propel all the street cars of a large city, 
or other machinery. In thus indicating, in a general manner, the 
various applications of ammonia as a motive power, we must not 
forget to point out some other advantages which render it com- 
mendable : ; 

“First, its perfect safety—for the reason that its power is 
exerted at a very low temperature; for it isa fact known beyond 
dispute that the main agency which causes those frequent and 
deplorable explosions of steam boilers is the high heat they 
require for the production of an effective force. 

**Second, the fact that it preserves iron indefinitely while 
water, as is well known, will destroy that metal rapidly, In 


| view of these advantages it is difficult to say where the application 


the temperature of 60deg. Fah., provided it be kept up, is equal | 


to the'heat necessary to distil the same quantity of ammoniacal gas 
from the solution of aqua-ammonia under a pressure of 100 1b. to 
the square inch at a temperature of 212 deg. in the boiler and 
60deg. Fah. in the liquefier. 

**It can be laid down as an imvariable principle that the same 
cause—circumstances remaining the same—produces the same re- 
sult. But what are the circumstances of ammonia compared with 
steam? Both steam and ammoniaare governed by a law—the law 
of Mariotte—which is essenti the same for all gases, viz., that 
all gases or vapours expand eq by the same addition of heat. 

“The mechanical equivalent of heat expended in working the 
engine by ammoniacal gas, one-seventh of the total heat, accord- 
ing to the best physicists, is fully made up by the extra heat of 
chemical bination ing also ible at the instant of the 
re-absorption of the gas in the water surrounding the tubes. The 
register of the pressure gauge at the moment of starting and 
during the trip show conclusively that the extra heat compensates 
all losses. The mean pressure during a trip remains essentially 
the same if we take into account the time necessary for the trans- 
mission and equalisation of heat between the reservoir containing 
the liquid gas and the re-absorbing water in which it is immersed. 
On the trip mentioned above the gauge registered at the start 
120 1b., and was the same at the end of the trip—at no time indi- 
cating a variation of more than 10 lb. to the square inch ; and this 
has since been confirmed by over 300 trips. 

‘* If the reader refers to what has already been stated concerning 
latent and sensible heat, he will remember it is proved in substance 
that the sensible heat which is abstracted when the particles of a 
liquid go off in the form of vapour, and which enters into that 
vapour as latent, would again be returned to the liquid as sensible 
if the vapour could be recondensed in the liquid itself. In nature 
there are many gases which can be liquefied, and when they are 
compressed into liquids, at the ordinary temperature of the atmo- 
sphere, these liquids have then a tendency to resume the gaseous 
form, but are restrained by a pressure which equals in some of 
them 10001b. to the square inch. These extremely volatile 
liquids boil at a temperature so low that in such an atmosphere 
a human being would quickly be frozen to death. If there are 
substances in nature with such enormous pressure at ordinary 
temperature, why are they not used as motive power, when, it na- 
turally springs to the mind, the atmosphere would supply the 
fire? This is a delusion, The atmosphere could not keep them 
boiling for five minutes. Let us inquire into the reason. If we 
wish to operate with a liquid that boils at 100 deg. Fah. below 
zero, our atmosphere would then be equal in summer time toa 
fire of 170 deg. It is only necessary to consider that it requires 
1800 deg. above the boiling point of water to produce steam with 
sufticient rapidity for the working of an engine, to seo the utter 
impossibility of producing the same effect with a fire only 170 deg. 
above the boiling point of a liquid which obeys the same law as 
water. Furthermore, it should be stated that heat is imparted by 
a warmer body in contact with a colder one, in a space of time 
which is in the inverse ratio of the square of their intensity. 

“The above remarks show that the heat which the atmosphere 
can impart is always trifling in any given time when compared to 
that of an artificial fire, and this deficiency is owing really more 
to its slow transmitting power than to the difference in its actual 
intensity for the purpose required. For, if our atmosphere pos- 
sessed a transmitting power even equal to that of water, its low 
intensity would then be made up by its increased capacity for 
transmitting heat. This might seem to be at variance with what 
we have just said above, but a more intimate knowledge of the 
physical properties of air and all gases in general would make it 
perfectly clear to the reader. Air and all gases are the most im- 
perfect conductors of heat we know of. If air could transmit 
heat as rapidly as water it would only require 370 deg. instead of 
1800 deg. of heat under the steam boiler to produce an equal 
effect; but, as heat travels sixty times faster in water than in air, 
the intensity of the heat passing through the air must be sixty 
times greater to produce the same effect in the same time. 

** All truly scientific men contend, at present, that there is but 
little advantage in developing a force with a liquid that boils below 
the boiling point of votes r, say they, in their beautiful, con- 
cise language, ‘The sum total of latent and sensible heat of a 
liquid is a constant quantity at all temperatures it may be sub- 








of ammonia as a motive power will stop. : 
“*Tn comparing the cost of ammoniacal gas with steam power, 
the committee say : The cost of material used in making one gallon 


aqua-ammonia, at 23 deg. Beaume into 18 gallons of liquefied gas, 
with 74 atmospheres, 110} Ib. on the square inch, and the tempe- 
rature at 80 deg., is as follows :— om 


Coal, 73} Ib., or 0°3675 tons at Sdols. .. «. .. «+ «2 O°18875 
One engineer, at 5 dols. per day, and one fireman at : 
2dols. per day = 7 dols. + 05277 days = .- +. «- 0°36939 
Original cost of machinery, say 5000 dols.; of which 20 
per cent. per annum, or 1000 + 365 = say, 3 dols. per 

. — ee 0°15881 


day = "O5277 = se «- oe oe ee oe . 


Cost of liquefying 18 gallons of ammonia gas .. .. « O'71145 





Hence one gallon of liquefied gas will cost .. «. 0°039525 

**It is evident that this result, which has been obtained under 
the most adverse circumstances, such as newness, aren, and 
incomplete condition of the machinery employed, will be greatly 
reduced when machinery better adapted to the object in view 
shall have been adopted and applied on a larger scale, say twenty 
five or more cars. Moreover, ammoniacal gas, as a motive power, 
is in its infancy, requiring time and continued use, like steam, to 
develope its great advantages ; hence we feel no hesitation in 
saying that the invention is a success, and that it will ere long 
replace the use of mule power on all city railroads, and wherever 
steam cannot well be used. It has the advantage also of dis. 
pensing with the use of fire, and having at all times its motive 
power ready for instant use. 

** We now submit the following estimate, based on our obser- 
vations as already given, for ——s twenty-five cars nearly 
ninety-five miles each per day, this being about the longest dis- 
tance travelled over at pree»ut by any one car. 

“In the preceding experiment, made on a small scale, two men, 
at 7 dols. per dey, obtained 341 gallons of liquefied ammonia, 
while they could have made five times that amount on a larger 
scale ; hence, twice the force could liquefy ten times the amount, 
or 3410 gallons per day, at a cost of 14 dols. And we assume 
that if the distillation was performed by direct heat in- 
stead of steam the fuel would be economised one-third ; 
that is, 1392°6 Ib. of coal per day, less one-third, will give 928°4 lb., 
which, multiplied by ten, will be equal to 9°2841b., or 4°64 tons 
at 5 dols. But the cost of the improved machinery would be in- 
creased from 5000 dols. to 15,000 dols., the interest upon which 
may be taken at 8 per cent.; the wear and tear, repairs, oil, &c., 
at 12 per cent.; the interest on the capital (864 dols.) invested in 
ammonia, at 8 per cent.; and the loss of ammonia per annum at 
25 per cent. on said capital of 864 dols.; hence, we find the fol- 
lowing cost for making 3410 gallons of liquefied ammonia for 25 
cars running 2368 miles per day, in ail :— 








dols. 

Interest on 15,000 dols. at 20per cent. porday .. «. «+. 8°22 
Interest on 864 dols. at 8 per cent. . © ee €8 ef ee 10 
Loss on ammonia, 864 dols., at 25 percent. .. - « 60 
Coal, 4°64 tons, at 5 dole, .. «s co «+ of cf eo oc 23°90 
Labour.. ee co +s ce 0s ce ce co co 16°00 
Total cost per day for 25 cars .. «ss «+ «+ 46°21 

One car per day willthen cost .. .. «2 os ss oe os 18d 
Hence, one mile will cost .. .. ss os «2 of «8 oo O'O19 


or nearly two cents per mile. 


LauncH.—Messrs. Cunliffe and Dunlop launched on the 18th, 
from their Inch Shipbuilding and Engineering Works, an iron 
screw steamer for the British and Afrivan Steam Navigation 
Compauy, of the following dimensions, viz.: Length, 180ft,; beam, 
25ft.; depth of hold, 11fs.; tonnage, 550 tons builders’ measurement, 
and to be fitted witha pair of compound engines of 70-horse 
power nominal. As the vessel let the ways she was named the 
Korara by Miss Wilson. 

Sovrna Kenstnecroy Museum. — Visitors during the week 
ending August 19th, 1871:—On Monday, Tuesday, and Saturday 
(free), from 10 am. to 10 p.m., Museum, 12,124; National 
Portraits and other galleries, 1016; on Wednesday, Thursday, and 
Friday (admission 6d.), from 10 a.m. till 6 p.m, Museum, 1732 ; 
National Portraits and other galleries, 46; total, 14,918 ; average 
of corresponding week im former years, 14,996, Tatal from the 
opening of the Museum, 10,682,989. 
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ON THE STEAM BLAST.* 
By Mr. C. W. Siemens, M.I.C.E., F.R.S." 

THE successful application of the steam blast to the Sanspareil 
and Rocket on the occasion of the famous competitive trial of 
ocomotive engines at Liverpool in 1829 has made us familiar with 
this very simple contrivance for impelling air, and has led to its 
application to the ventilation of mines, and similar purposes. 

These applications have remained, however, extremely limited, 
for, although the simplicity of the steam blast is a great recom- 
mendation, the effect realised for a given expenditure of steam or 
heat has been extremely unsatisfactory, if compared with the 
working results of the air pump; nor have such differences of 
pressure been obtained as would render it applicable to pneumatic 
propulsion or the production of furnace blast. The principle of 
action of the steam blast had received but little attention, when, 
in 1858, scientific minds were directed to the interesting dyna- 
momical problems brought to light through the invention of 
Giffard’s injector, by means of which water may be forced 
into a high-pressure steam boiler by a jet of steam of the 
same or even greatly inferior pressure. Giffard himself did 
not attempt in his early publications a physical explanation of 
this phenomenon, which explanation was first a, I 
believe, in a discussion on the Giffard injector in 1859, before the 
Institution of Mechanical Engineers at Birmingham, in which dis- 
cussion Mr. F, T. Bramwell took a leading part, and to which I 
also contributed. The arguments used on this occasion (and which 
will be found in the ‘* Transactions” of the Institution) involved 
the principle of conservation of momentum, and has since received 
confirmation by the most undoubted authorities on these subjects. 
But, although the source of power in the Giffard injector is a jet 
of steam, it differs essentially from the steam-air blast in mode of 
action, inasmuch as the steam ceases to be an elastic fluid at the 
moment of issue, and takes the plan of the motive water jet of Pro- 
fessor James Thomson’s jet pump (see ‘‘ Transactions” of British 
Association for 1852), with which the injector has the greatest ana- 
logy, the only difference being that the particles of matter composing 








the inductive jet receive a much higher degree of acceleration for 
a given pressure in the case of the injector, in consequence of their | 
rarefied condition. The same subject was very ably treated by | 
Mr. Wm. Froude in a paper read before the British Association at 

Oxford in 1860. | 

In 1863 Professor Gustav Zeuner, of Zurich, published a very | 
elaborate investigation of the steam (air) blast, showing experi- | 
mentally the relative effects produced by varying the relative areas 
of inflow of air and steam and of the steam pressure employed, 
and confirming these experimental results by theoretical reasoning, 
based upon the principle of the conservation of force. These 
theoretical inquiries have been brought to a much clearer and 
satisfactory issue by Professor W. J. Macquorn Rankine, in a 
short paper communicated by him to the Royal Society in 1870, 
which is particularly valuable in defining the loss of energy in 
“combined streams” (in neglecting the effect of expansion or 
compression) by the expression— 
av (v—Vv) 

-_—. -s 

which means that ‘“‘all the energy due to the general velocities 
(v—V) of the component streams relatively to the resultant 
stream is lost.” The form of steam blast employed in Zeuner’s ex- 
periments consisted of a contracted steam orifice directed upward 
in the line of the axis of the receiving tube or cylinder, but ter- 
minating a little in front of the tube, the length of which (rela- 
tively to the diameter) he found to be a matter of only minor 
importance. The tube was connected either at the lower ex- 
tremity with a vacuum chamber, or at the upper end with a com- 
pression chamber furnished with pressure gauges, and com- 
municating with the atmosphere through orifices of measured 
diameter, in order to estimate the quantity of air impelled per 
second under varied circumstances. The utmost exhaustion or 
compression of air maintained in these reservoirs with an effective 
steam pressure of two atoms was equal to 7in. of mercury, and the 
volume of air displaced per unit volume of steam (reduced to 
atmospheric pressure) ‘07 volumes, or 100 volumes of steam of 
atmospheric pressure were expended in compressing only seven 
volumes of air to 7in. of mercury, or barely one-fourth atmo- 
sphere. In reducing the relative area of steam orifice eight 
times, and in making the steam orifice -= seven-sixteenths of air 
tube, the compression maintained was 80 mm, = 3°25in. of mercury, 
and under these circumstances thirty-seven volumes of air were 
compressed for 100 volumes of steam reduced to the atmospheric 
pressure, 

Without being aware at the time of either Zeuner’s or Rankine’s 
researches on this subject, it occurred to me last winter that much 
might be done to improve the effect of a steam blast by judicious 
arrangement of parts, to avoid eddies on the one hand, and to 
utilise the acquired momentum of the combined steam on the 
other hand. ‘The first results which I obtained were sufficiently 
encouraging, and by gradually recognising more fully the points of 
essential importance I succeeded in the construction of a steam 
blast apparatus capable of effecting a vacuum of as much as 24in. 
of mercury, with a steam pressure of only three atmospheres 
effective pressure, and in obtaining a useful effect equalling that 
of the ordinary fan blast, and even the steam cylinder and pump. 
This apparatus is represented by the diagram, and consists of 
three principal parts, viz.:—(1) The steam nozzle of annular cross 
section, discharging steam in the form of a hollow cylindrical 
body of a thickness of wall not exceeding ‘02 (one-fiftieth) parts 
of an inch; (2) the mixing chamber, with contracted annular 
inlets for the air, equal in area to its least sectional area, and of a 
length equal to from five to six diameters; (3) the parabolic 
delivery pipe of considerable length, in which the mixed current 
is gradually brought to the condition of comparative rest, and its 
momentum or living force is reconverted into potential force or 
pressure, 

The rationale of this arrangement is as follows:—(a) In 
throttling the air inlets, the acceleration of the air is accomplished 
before it is brought into contact with the steam; the consequence 
is that differential velocity (v—V), which causes the eddies, is 
much diminished, and a greater useful result realised ; (b) the sur- | 
face contact between air and steam is greatly increased, which | 
also tends to decrease eddies, and whereby the quantitative result | 
of the instrument is augmented very much in proportion with the 
increase of contact surface; (c) the parabolical delivery pipe has 
the immediate result of increasing the difference of pressure, at- 
tained under otherwise similar circumstances, very materially. 

The result of a long series of experiments leads to the conclu- | 
sions:—(1) That the quantitative effect of a steam blower depends 
upon the amount of contact surface between air and steam, irre- 
spective of the steam pressure, up to a certain limit of compression, 
where the impelling action ceases; (2) that the maximum attain- 
able difference of pressure increases under otherwise similar cir- 
cumstances, in direct proportion with the steam pressure em- 

loyed; (3) that the quantitative effect produced is regulated 

within the limits of efficient action of the instrument) by the 
weight of the air impelled, and that, therefore, a better dynamical 
result is realised in exhausting than in compressing air; (4) that 
the limits of difference of pressure attainable is the same in ex- 
hausting and in compressing. 

In order to compare the efficiency of this exhaust apparatus | 
with the one described by Dr. Zeuner, I attached the improved | 
blower to an exhaust receiver of 250 cubic feet capacity. The area | 
of steam blast was = 30 square millimetres (= °048 square inches), | 
that of the air entrances into the blower = 330mm., and the clear | 
opening for air to flow back into the boiler or receiver = 460mm. | 
The vacuum maintained in the receiver under these circum. | 


* British Association, Section G. : 
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stances was 81mm. = 3°25in. of mercury, and 137 volumes of air 
reduced to atmospheric pressure were removed by every 100 
volumes of steam reduced to atmospheric pressure passing through 
the instrument, whereas Zeuner’s apparatus gave only 37 volumes 
of air per 100 volumes of steam under similar circumstances of 

showing that the improved apparatus made four times 
the useful effect for the same expenditure of steam. If, however, 
it is borne in mind that the annular orifice, although equal to 
Zeuner’s circular orifice, would nevertheless pass actually con- 
siderably less steam per second, and that the apparatus was really 
too small for the work done, having m cons! for high- 


pressure work, it follows that the real difference of effect is still 
great 


ter. 

The improved blower has been fairly tried against 9 good steam 
engine and pump at the Central Telegraph Station at Telegraph- 
street, leon a pneumatic tube of 3in. diameter having been laid 
by the writer’s firm from that station to Charing Cross and back 
again to the Central Telegraph Station, forming a complete circle 
through which air is made to flow continuously, in order to carry 
with it carriers containing letters from one station to another. 
The vacuum maintained within the vacuum’s receiver at the outlet 
of the circular tube was equal to 250mm. 10in. of mercury (in em- 
ploying two exhaustersof 30mm. steam orifice each), and the average 
speed of the carriers in passing through the tube was as nearly as 
may be 1000ft. per minute. The steam pressure in the boiler was 
maintained at 40 1b. per square inch, and the consumption of fuel 
amounted to an average of 561b. of coal per hour—a result 
apparently not exceeded by the engine and pump in doing the same 
work, although a strict comparison under identical circumstances 
has not yet been made. The advantages in favour of the steam blast 
consists in this case in the cowparatively low first cost, being in 
the proportion of about £40 to £3000, which had been expended 
for the engines, including the foundations and reservoirs, which 
latter, in the case of the steam blower, may be dispensed with. 
There is also a considerable saving of room and of cost of main- 
tenance in favour of the blower. 
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The improved blower has also been applied successfully by the 
writer to the supply of air to the gas producers of his regenera- 
tive gas furnaces, and other useful applications will readily sug- 
gest themselves to every 
intelligent mind if the eff:- 
ciency of the instrument is 
sufficiently established. 

The following are tables 
of results obtained with the 
instrument under various 
conditions :— 


a ny 
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Experiments with Ex- 


hauster. 
We first tried to ascertain 
the results of different 


steam-pressure under the 
same conditions of steam 
and air sections. We then 
altered the air section with- 
out altering the section of 
steam, so that we easily 
found out which air section 
is the best. The contents 
. of air reservoir was = 250 
\, cubic feet. The undermen- 
tioned is the result ob- 
tained with the same steam 
section = 30 square mm, 
(width of steam outlet = 
8°43 mm.), but with dif- 
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ferent pressure and air sections. 


Air Section = 104 square milli. (inside = 104 square milli. 
outside = 0 square milli.) 


























Mercury| Pressure of steam in atmospheres. 

gauge. | 8. | ‘ : ae 

Vacuum. Time in minutes and seconds. 

inches. min. sec. min. sec. min. sec. 
2 0 8 | 0 9 0 10 
4 0 50 | 0 48 0 50 
5 1 15 1 8 1 4 
6 1 55 | 1 20 1 20 
¥ 2 30 1 40 1 39 
8 3 40 2 40 eA 
of }| Max. 5 30 | 2 33 2 97 
10 ing | 8 29 8 57 
n | | Max. 4 30 8 30 
ly | ; — , Max. 4 30 

By opening the air | | 

reservoir 460° mm. } jin. jin j lin. 

the vacuum was = 


Air Section = 333 square mm. (inside = 104 square mm., 
outside = 229 square mm.) 





Mercury | Pressure of steam in atmospheres. 














gauge. 3. | 4. 5. 
Vacunm. | Time in minutes and seconds. 
inches. | moin. sec. min. sec. min. sec. 
2 | 0 6 0 4 0 6 
4 | 017 0 9 0 18 
Se 0 22 0 10 | 0 17 
6 | 6 30 0 15 0 22 
7 0 40 0 22 | 0 28 
8 0 55 0 31 0 34 
9 | Max. 1 30 0 42 9 41 
10 | = 0 54 0 48 
ll j ane 1 9 0 56 
st _ Max. 2 0 1 5 
LB = — 1 15 
14 = — 1- 7 
1b - -— 1 41 
16 } -- _ 1 3 
16} | - Max. 2 33 
By opening the air ; i 
Teservolr 466° mm. ; 3}in. Shin. Sjin. 
the vacuum was = 





Air Section = 562 square mm., (inside = 104 square mm., 
outside = 458 square mm.) 


Pressure of steam in atmospheres. 




















Mercury _ 3s ee oe 
gauge. 8, 4, 5. 
Vacuum. , Time in minutes and seconds. 
inches. | min. sec, | min. sec. min. sec. 
2 0 9 0 9 | 0 8 
4 } 0 2 0 20 0 20 
5 6 29 0 24 0 2 
6 9 42 0 30 0 30 
7 Max. 1 15 0 40 0 38 
8 _ 0 0 46 
9 - | 1 WwW 0 56 
10 — | Max. 1 40 2 
— 83 atmospheres. | 4atmospheres. | 5 atmospheres. 
1l - | -- { 1 29 
12 poe — Max. 2 11 
By opening the air ? ; 
reservoir 460° mm. 2jin. Shin. Shin. 
the vacuum was = 





: With 48.75 square mm. steam section, and five atmospheres 
pressure, we get the best result as regards bigh vacuum, as you 
will see by the following table. Width of steam outlet=0°7mm.:— 


Air Section = 366 square mm., inside = 104 square mm., 
outside = 262 square mm. 


Pressure of steam in atmospheres. 




















3. 3. 5 

Vacuum. Time in minutes and seconds. 
Inches of mercury. min. sec. min. sec. 
2 0 & 0 ¢ 
4 2 0 20 
in) ® 23 0 25 
o 0 28 0 31 
7 0 32 0 38 
8 0 37 | 0 46 
9 0 43 | 0 55 
lv 0 51 | 1 5 
ll . * 1 16 
12 1 10 1 28 
13 1 22 1 41 
14 1 46 1 55 
15 2 22 2 Ww 
16 Max. 3 16 2 26 
17 _- 2 44 
18 | -- 3 4 
19 | 8 29 
20 3 59 
21 -- 4 39 
22 _ 5 50 
23 _ 7 50 
235 -- Max. 10 0 
By opening the air reservoir 

60" mm. the vacuum was = Sjin. | S}in. 


Mr. Siemens, in reply to the various questions by Mr. Jeremiah 
Head, Mr. Bramwell, Mr. Vignoles, and Mr. Merrifield, stated 
that, for moderate pressures, one and a-half volumes of air was 
moved for one volume of steam, both reduced to atmospheric pres- 
sure. He had not used it in a locomotive, but he had found it 
very serviceable in ordinary furnaces. According to Zeuner’s ex- 
periments the best position of the steam jet in the ordinary 
arrangement was about half the diameter of the tube below its 
mouth, but it may be moved to some extent without much differ- 
ence in effect. If the jet entered the tube there would evidently 
be an increase of frictional resistance, which would account for 





Messrs. Siemens Brothers’ | the superior results obtained in locomotive engines in lowering the 


mouth of the blast pipe. 

Mr. Vignoles fully appreciated the advantages of the blower. He 
had risen to make some observations on its use in locomotives, but 
he now found that Mr. Siemens did not contemplate such use. 
He then described the introduction of the steam blast in the loco- 
motive, which is only a mere matter of history, and did not bear 
on the subject under discussion. He further alluded to the dif- 
ference between exhausting and forcing, 

Mr. Day doubted the novelty of this contrivance, and mentioned 
his experiments with similar apparatus as applied to the injector. 

Mr. Bramwell understood Mr. Siemens that he put the air in 
motion before it came to the steam at the same pace as that at the 
throat of the apparatus. The difference of velocity therefore be- 
tween the steam and air could not be great. He wished Mr. Sig- 
mens to explain why there should be a difference in this case f 
the locomotive blast. 

Mr. Merrifield believed the chief object of this arrangement was 
to prevent a shock between the particles of steam and air. He 
suggested the application of this apparatus to marine steam 
engines, where the funnels were restricted in length. 

Mr. Siemens: With regard to the observations of Mr. Day, he 
thought it was quite possible that an arrangement, somewhat 
similar in form, might have been applied to the Giffard injector, 
but it should be borne in mind that the injector was essentially 
a water-ram, and that the conditions which had to be realised in 
the case of a steam-air blower were very different. It was the 
realisation of these conditions and not the form of apparatus that 
constituted the subject of his paper. He was aware that Mr. 
Bourdon had used a jet in sugar apparatus, but he believed this 
had been a combined jet with a succession of annular apertures for 
the admission of air. Mr. Day said it was—which did not carry 
out the principle of action he contended for. 

As regards the application of the blower to marine engines, 
which had been suggested by Mr. Merrifield, he thought that it 
might be attended with very useful results. The consumption of 
steam would not be excessive, and the funnel might be reduced 
to very small dimensions. 

. The President said the annular arrangement was known to be 
efficient in injectors where the steam was condensed, and he be- 
lieved Morton had pro something of the kind for steam and 


air in the patent describing his ejector condenser. He felt confi- 
dent, however, that Mr. Siemens was the first person who had 
practically attained good results, and this practical success was 
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what gave the invention real value. This value could not be 
doubted, for Mr. Siemens had state! that for £40 an apparatus 
could be constructed which would efiiciently perform work pre- 
viously requiring macbinery of the value of a thousand pounds. 
He thought the increasing efficiency of the blast exhauster with 
diminished pressures, was due to the fact discovered by Clerk 
Maxwell, that the friction of gases did not diminish with a dimi- 
nution in their density. 





REPORT OF THE COMMITTEE ON THE TREAT- 
MENT AND UTILISATION OF SEWAGE. * 


On Thursday, August 8th, 1871, the report of the British | 
Association Committee on the Treatment and Utilisation of Sewage 
was read in Section G of the British Association, uader the 
presidency of Professor Fleeming Jenkin, F.R.S. The several | 
portions of the report were read by Mr. R. B. Grantham, C.E. 
(chairman of the Committee), Mr. Hope, Dr. Corfield, and Dr. 
— The following is an abstract of the facts thus made 

nown :— 


GENERAL STATEMENT. 

Mr. R. B. Grantham reported that the Committee upon its re- 
appointment at epee last September proceeded at once to 
work. The first steps taken were to endeavour to procure informa- | 
tion from towns where works have been constructed for the | 
application of sewage to land by irrigation, and from places where | 
the dry earth on Moule’s system isin operation. Printed forms | 
were sent out, but only eight places answered the circular on | 
irrigation, and only one that relating to the dry earth process. | 
During the construction of the present tanks at Breton’s farm in | 
the winter very accurate observations could not be made, but | 
nevertheless during the extreme frost samples were taken of the | 
sewage and of the effluent water. The temperature of both, and 
also of the atmosphere, was observed. Similar observations were 
made at Croydon and Norwood. The observations as to the | 
quantity and quality of the sewage and effluent water have been 
taken at Breton’s farm, with slight interruptions, as stated above, | 
from the meeting of the British Association at Liverpool down to | 
the present time. The times of sowing and planting the several , 
crops have been carefully recorded. The Committee have visited | 
several sewage farms and examined the various methods that are 
pursued at them, with a view of determining the practical condi- | 
tions upon which the success of sewage farming depends; they | 
have had samples of sewage and of effluent water collected, and | 
have had analyses made of them. The am (op process of | 
Messrs. Forbes and Price has been also examined by a member of 
the Committee, and an analysis of the effluent water has been | 
made, Analyses of the soil which has passed once and twice | 
through earth closets have been furnished, and the manner in | 
which this process is carried out at Lancaster, with the results at- | 
tained there, is described. An ox which had been fed for the 
previous twenty-two months entirely on sewage-grown produce 
was slaughtered on July 15th, at Breton’s farm, and the carcase 
examined by Dr. Cobbold and Professors Marshall and Corfield, in | 
the presence of several members of the Committee, to ascertain the 
presence or absence of entozoa in any stage of their existence. | 
The results of this examination and Dr. Cobbold’s report on it, 
together with an account of the slime collected from the carriers 
at the Earlswood sewage farm, and a report thereon by Mr. W. C. | 
Cooke, have also been drawn up. The attention of the Committee 
has been drawn to certain anomalies in the figures given in the 
list of rainfalls in the tabulation compiled from returns furnished 
by 200 towns selected for classification. On referring tu the 
original returns it has been found that the figures given in the 
table are correctly taken from them. 


BRETON’s SEWAGE FARM. 

Mr. Hope then read the report of the Committee on Breton's 
sewage farm. He said that the sewage received on the farm from 
the town of Romford between the 17th June, 1870, and the 15th 
July, 1871, a period of 399 days, was 85,999,445 gallons, and the 
number of days in which it was delivered was 373, giving an 
average quantity of 230,562 gallons per day. Since the 15th April | 
last, the new tanks being completed, it has become possible to cal- | 
culate the respective flow of sewage os the working hours of | 
the day and during the remaining period, the flow of day sewage 
(ten hours) averaging 139,153 gallons, and the night sew 
(fourteen hours) 143,645 gallons ; total, 282,798 gallons. The night 
sewage of Romford fluctuates very much, owing to the brewery 
frequently sending down a large quantity of water after working 
hours. The engine has worked on an average ten hours per day | 
during 366 days, and the average quantity of sewage pumped | 
was 264,876 gallons per day. | 

The effluent water discharged from the farm could not always 
be gauged, but, taking the average of 343 days, there was an efflux 
of 115,012 gallons per day. Assuming this to be the average 
prin during the whole period, the effluent water was ‘473 of 
the sewage pumped. The rainfall during the whole period was 
22°64in., or on 1214 acres about 62,233,194°'24 gallons. The tempe- 
ratures of the sewage and effluent waters hevekeen very uniform as 
oe with that of the air, being lower during extreme heat 

n 





= igher during extreme cold. The ranges of variation have 
‘Atmosphere eo 00 ce ce. oe 
Town sewage 4. ss se te oe 
Sewage pumped.. .. .. - 4&2 toww= aX ,, 
Effluent water .. «2 «. - 41 tod= 2, 


A remarkable feature is the extremely low rate at which the 

temperature of the effluent water fell, and the length of time 

* British Association, sections G. and B. Part of this report was read 

and part spoken, but not written, so much of this summary is made up 

from our short-hand notes. The report, as a whole, was decidedly in 

eer <= the method of utilising sewage adopted on Breton’s farm, near 
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| farms collected during a hard frost. 
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which elapsed before it recovered again. 


The first week that the 
average temperature at noon fell below the freezing point was the 
week ending December 31st, when the average temperature of the 


air was 28°5 deg Fah. and that of the effluent water 43; and 
after this, although the former rose, the latter fell, so that in the 
week ending February 4th the average temperature of the air 
was 36, and that of the effluent water 41. The next week the 
temperature of the air was 41, the second week 47, and the third 
week 47 ; yet it was not until the third week that the tempera- 
ture of the effluent water recovered to 43. 

The details of the crops and markets were given in the report in 
a set of elaborate tables, the main facts being that although the 
soil was very poor, and crops requiring much manure, namely, 
potatoes and onions, were grown on it, very large crops have been 


CHEMICAL Facts RELATING TO SEWAGE FARMING. 
Dr. W. H. Corfield reported that the object of his analyses was 
to determine the amount of substance utilised out of the sewage, 
also the amount wasted and the form in which it was wasted. The 


| samples of sewage and effluent water which have been collected have 


been truly average samples, that is to say, they were not of 
equal bulk, but in proportion to the amount of flow at the time. 
Analyses had been made of the sewage and effluent water of three 
The sewage on Breton’s farm 
is much stronger in winter than in summer; for example, during 
the frost there were 5°6 parts of ammonia in every 100,000 parts of 
sewage, whereas in summer there were only 2°5 parts of ammonia 
in 100,000. The nitrogen and organic matter were estimated by 
Wanklyn’s process. The purification of this strong sewage was 
not so satisfactory as with the purification of the weaker sewage 
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in summer ; stil], taking into account the weaker vegetation of 
winter, it was satisfactory, for the effluent water contained only 
0°14 of the ammonia in the sewage. The alb id a i 

was very greatly reduced. This shows that much ammonia does 
not pass away even in winter; when vegetation is at its lowest. 
Some of it, however, passes off in another form, that of nitrates and 
nitrites, and more ammonia is lost on porous than on non-porous 
soils. The nitrates are very soluble in water, and do not vary 
much in quantity in the effluent water at different seasons of the 
year, the proportion from Breton’s farm in summer being 1°106. 
and in winter 1°208. The small loss in winter from such strong 
sewage shows that manuring in winter will enable the farmer to 
grow crops in the summer if the manure keeps in the soil. 

In Beddington’s farm, at Croydon, the soil is not underdrained, 
and the quantity of ammonia in the sewage is almost the same as 
at Breton’s farm. In Beddington’s farm 5°5 parts of ammonia in 
the sewage are reduced to ‘74 parts in the effluent water ; there is 
thus about six times more ammonia in the effluent water than in 
Breton’s farm, because in the Beddington farm the action is of a 
purely surface character. There is also almost a total absence of 
nitrates and nitrites in the effluent water, showing that no oxidi- 
sing action has taken place. The ammoniacal matters lost are, 
therefore, in much the same chemical condition as that in which 
they came on the farm. 

On the Norwood farm the sewage was very strong, and contained 
74 oe of ammonia, of which two parts in 100,000 escaped in 
much the same form as that in which it came upon the land, 
Quite an appreciable quantity of nitrates and nitrites was also lost, 
there was, therefore, a loss under both heads of ammoniacal and 
albumenoid matters, and of nitrates and nitrites, the sewage being 
merely passed over the surface of the land. 

Some curious facts have been observed as regards temperature. 
On Breton’s farm the effluent water is invariably much colder in 
the summer than the sewage. At Tunbridge Wells, where the ac- 
tion is of a surface character, it is usually much hotter, but some- 
times slightly cooler. On Breton’s farm in winter the effluent 
water is cooled, but cooled less than in the case of non-percolation. 

THE SEWAGE FarMs at TONBRIDGE WELLS, 

Mr. Hope reported that the sewage reached the Tunbridge Wells 
farms by overflow, and that there is for the most part a total ab- 
sence of underdrainage, There were four important points in 
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' connection with these faams, Firstly, in the selection of the land 
to he irrigated it has been made a sine qué non condition that it 
should be at such a level that the sewage should reach it by gravi- 
tation, and to this end two farms have been laid out, one to the 
nerth and the other to the south of the town, and an outfall sewer 
made to each. Secondly, the total absence of underdrainage over 





a large portion of the land, and the peculiar arrangements adopted 
where underdrainage previously existed. Thirdly, the distribution 
of the sewage by what is known as the catchwater system, which 
is necessarily accompanied by an overflow, in preference to its 
application in smaller quantities sufficient to satisfy the demands 
of vegetation, and to wet the land thoroughly without any over- 
flow; and, fourthly, the absence of storage reservoirs, which 
necessitates the continuous application of the sewage to some 
parts of the land by night as well as by day. 

The population of Tunbridge Wells is 19,410. The total quan- 
tity of sewage discharged is 1,000,000 gallons per twenty-four 
hours, of which about 400,000 gallons are supplied to the northern 
farm, and about’ 600,000 to the southern farm. These figures 
were een to the Committee and might or might not be accurate. 
The northern sewage is applied to 123 acres of land, which have cost 
£21,000, and the southern sewage is applied to 167 acres, which 
have cost £27,000. 

To deliver this sewage from the two main outlets of the town to 
the land, culverts or conduits with precipitating tanks for the 
separation of the larger portions of the solid matter from the 
liquid have been constructed in a very substantial manner. The 
delivering conduits on the north extending for a length of two 
miles, with the precipitating tanks, have cost £2587 13s. 1d., while 
those on the south, of which the length is three miles, have cost 
£5809 17s. 8d. The tanks on the northern farm have cost 
£833 3s, 9d., those on the south 21188 5s. ld. The tanks do not 
store the sewage at all. He (Mr. Hope) had built two tanks on 
Breton’s farm for £400; the highest tender was, £2739; however he 
made them for £400, and it was agreed to keep them in repair for 
seven years. The tanks permitted storage in addition, so that he 
got rid of night work and Sunday work. The outlets from the 
Breton tanks were small and numerous, and so arranged that the 
sewage could run out gently without any scour. The sewage also 
ran out in a peculiar way, assbown in Fig. 1, where A, B, is the 
surface of the liquid, and the curved line D, E, denotes the direc- 
tion in which it passes away. By this plan all the corks, scum, 
and other matters floating on A, B, are prevented from entering 
the engine or reaching the land, and it is an important thing to 
prevent the scum from running over the surface of the land, be- 
— it kills young plants. The scum should be carted over the 
arm. 

Thus at Tunbridge Wells, before any farming begins, the total 
cost of the external delivering works amounts to £10,418 19s. 7d., 
which, added to the cost of the land, makes £58,418 19s. 7d., or 
£201 8s. 1ld. per acre. At Tunbridge Wells the solid matter 
collected in the tanks is removed from time to time, and used on 
the farms as additional manure. The tanks are not covered, and 
there is consequently a strong smell in their promixity which is 
not discoverable in any other parts of the farm. 

The sewage, having been delivered to the land, is conveyed from 
one part to another by open main carriers and iron pipes, the 
former following contour lines on the surface, curved so as to 
preserve the necessary altitudes without cutting or embanking, 
and the latter partaking of the nature of inverted syphons in 
order to cross existing valleys or hellows. The cost of these 
internal works per acre has been for carriers £18 Lis. ; 
drains £3 12s.; iron pipes £4 6s.; grubbing and trending, 
£3 16s. ; roads, £6 7s. 6d.; wire fencing, £1 5s. 6d.; in all, 
£38 per acre, ora total of £239 8s. lld. On the Breton 
farm the sewage is distributed by means of earth banks with con- 
crete, costing four shillings per yard, and these banks, instead of 
being a series of elaborate curves which render deep farming im- 
possible, are so arranged that ordinary good farming operations 
can be carried on. At Tunbridge Wells the earthenware carriers 
are of a very expensive description, though made at a very fair 
price. The carriers are of the shape A, B, Fig. 2, and have 
“built up” sides D, E, of varying height. The moving of the 
soil on the Tunbridge Wells farms is done by the old expensive 
method of manual labour with spades. On the Breton farm it has 
been done by first loosening the surface soil by means of ploughs 
or “scarifiers” drawn by horses, and then making the horses drag 
a peculiarly shaped scoop with handles to scrape up the soil, which 
is turned out of the scoop whenever desired by tilting up the 
handles. Thus all the soil is removed by horse power, and the 
saving in cost by this plan is at least 85 per cent. 

The soil of nearly the whole of the northern Tunbridge farm is 
of a clayey character, requiring under-drainage. It had for the 
most part been drained by the late owner previous to its purchase 
by the commissioners of Tunbridge Wells, but owing to the work 
being done as ordinary farm drainage, independently of surface 
preparation, it was soon found that the sewage descended from the 
surface to the drains so rapidly as to prevent its profitable distribu- 
tion on the land upon the system adopted of laying out the sur- 
face. It was stated to the Committee that when this effect was 
discovered it was determined that the drains should be stopped by 
digging down to them and plugging them, the result of which has 
been to keep the soil in a state of saturation, and to allow the un- 
purified sewage to pass over the surface into the stream. The 
engineer employed by the commissioners has since superseded this 
state of things by adopting a mode of discharging the water of 
under-drainage inging it to the surface and plying it be- 
fore it reaches the point of its ultimate discharge into the river. 
This is effected by removing the intercepting drains at the depths 
at which they were originally laid, and bri the under-drainage 
to the surface by an outlet drain discharging into a lower carrier 
for redistribution. At the time of the inspection by the Committee 
the lowest carriers were receiving effluent liquid of an impure 
character from the surface, at the same time that the under- 
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pa water was being discharged into them in the way de- 
scril 

The carriers, following the contour lines, are beautifully laid 
‘down so as to be actually more costly than if they had been laid 
straight, and the curves at present are such that the land cannot 
‘be properly cultivated either by horse or steam power. In fact, 
when the Scotch bailiff who has charge of the farm was asked how 
the contour lines affected his farming operations, he said, ‘*’Deed, 
‘sir, it drives me wild!” A knowledge of practical farming should 
jo gaa by gentlemen who have to solve problems of this 

ature. 

The features of the irrigation system of the southern farm do 

not differ materially from those of the northern. 
. The striking features in this Tunbridge Wells case are, so says 
Mr. Hope’s report:—(1) Instead of concentrating the sewage at one 
farm under one management, it has been divided, in accordance 
with the watersheds into two parts, involving two separate systems 
of works and management. (2) The main conduits and carriers 
are expensively constructed, and, following contour lines on the 
surface, have a tortuous course, and so interfere with approved 
cultivation. (3) The character of the underdrainage, which being 
designed for the re-delivery of the sewage on to the surface by 
drains, gradually getting nearer and nearer to it, necessarily pre- 
vents the deep working of the soil, and is unfavourable to that 
complete and uniform aération of the subsoil which insures the 
oxidation of the organic matters contained in the sewage, and 
which can only be acquired by deep drains acting evenly through- 
out both the soil and subsoil. (4) The sewage being run over the 
surface of the land on the catchwater system, with the intention 
of re-applying the overflow, its distribution is necessarily unequal 
both in quantity and quality, the first land sewaged receiving more 
than it requires, while the last must suffer from a deficiency, 
unless there is a positive waste of sewage, as the analyses show 
that there really is. 

These several features illustrate the necessity of combining with 
the services of the chemist and the civil engineer those of the 
practical agriculturist. If they were not pointed out by the Com- 
mittee thus early in the progress of sewage irrigation they might 

a source of disappointment and surprise to those who con- 
template the utilisation of the sewage of their own towns. 


THE EARLSWOOD FARM. 


Mr. Hope said that the report on the Earlswood farm had gone 
astray somehow. At Earlswood the land was laid out in general 
on the same catchwater principle as at Tunbridge Wells; the 
sewage, however, is conveyed over the land in open ditches laid out 
rectangularly, so as to permit of cultivation. The soil consists of 
mould on the top, but clay a few inches underneath, About 
seventy acres are laid out with a continual fall in one direction, at 
acost of about £43 per acre. He was afraid the farm was not 
successful, chiefly because it was laid‘out with Italian rye grass, 
which has a short life, shortened still more by strong sewage, so 
that they could not, he thought, keep up the system of cropping. 
The laying down the whole of it in Italian rye grass appeared to 
him to be a blunder. 

Dr, Corfield said the chemical analyses at the Tunbridge and 
Earlswood farms proved that where there is only a surface action 
of the soil on the sewage the purification is not sufficient, and some of 
the sewage goes off in the form in which it came upon the land. The 
efiluent water contained four-ninths of the ammonia put on at 
Tunbridge Wells. Redhill farm was worse, for the water contained 
half the ammonia put on. At Redhill the water which was passed 





over two fields not underdrained was more impure than that 
which had passed over one field, except with respect to the | 
ammonia, which was a very strange result. The temperature of 

the water passed over one field was higher than that of the | 
sewage, showing that percolation had not taken place. The land, | 
as he had said, was not drained. If the problem simply were to 

drive a certain amount of fluid over the land during the, 
night, when nobody was watching it, that had been accomplished, | 
but very few plants will be vigorous and healthy if they are | 
allowed to grow in saturated soil. If drainage is necessary when | 
no water is artificially applied to the soil, it cannot be less neces- | 
sary when an artificial addition is made to the rainfall of 100 per | 
cent. or 200 per cent. Indeed, it is doubtful if the effluent water 

should ever allowed to escape without previous percolation. 
The sewage of the Earlswood and Redhill farm is decidedly weak. | 


Dr. Corfield reported that the sewage at Ely is passed upwards 
through filter beds of coarse and fine gravel and sand; the sup- 
pended solid matter is reduced in amount, but the liquid which | 
escapes is practically all sewage. This sewage is turned into the | 
stream, and it is the portion most valuable for agricultural pur- | 
poses, The large volume of the river water dilutes the sewage | 
very considerably, The proportion of ammonia in the Ely sewage | 
before filtration is 6°054, and after filtration 5°256 parts in | 


THE ELY SEWAGE, | 


| 
THE PHOSPHATE PROCESS, | 


Dr. Corfield said that a member of the Committee who was | 
present at an experiment performed with the phosphate process 
at Tottenham reports that the sewage was passed from tanks at 
an asserted rate of 800 or 1000 gallons per minute along a carrier 
into a tank 100 yards long and of gradually increasing breadth; 
this tank took three hours to fill. As the sewage passed along the 
carrier the chemicals were mixed with it as follows :—Two boxes | 
were placed over the carrier, one a few yards further along it 
than the other; the first contained the phosphate mixture and 
the other milk of lime; men were continually stirring the contents | 
of each box, which were allowed to run continuously into the | 
sewage as it passed beneath the boxes, 

The phosphate mixture was stated to be made by powdering the 
native phosphate of ammonia, mixing it with suiphuric acid in 
the proportion of a ton of phosphate to from 12 cwt. to 14 cwt. of 
the acid, and dissolving the mass in water. ‘he amount of the 
preparation added was not ascertained, but it was stated to be | 
certainly much less than the proportion indicated by previous 
— (one ton of crude phosphate to 500,000 gallons of 
sewage). 

The sewage was thus considerably deodorised, and when some 
of it was placed in a os glass, and allowed to stand, a 
speedy separation of the suspended matter took place. The milk 
is put in to precipitate the excess of phosphate added, and just 
sufficient milk of lime is allowed to flow in to neutralise the 
sewage, the reaction of which to test paper is observed from time 
to time after the addition of the miik of lime. During the 
passage of the sewage thus treated through the large tank the 
suspended matters were very completely Ly sagen and the super- 
natant water ran over the sloping edge of the tank at its extreme 
end bright and clear and almost odourless. 

Some of this water was collected and was left sealed up ina 
stone jar until July 24th, when it was analysed by Dr. Russell. 
It was found after an interval of four months to be quite sweet 
and without smell. The suspended matter was in very small 
quantity, and consisted merely of a little white flocculent matter, 
doubtless the lime due to the slight excess used on the day when 
the sample was collected. The water was quite clear, and only on 
looking through a considerable depth of it could a brownish tint 
be detected. The anu!ysis of it shows that it contains as much 
ammonia as ordinary diluted London sewage, and also a certain 
amount of albumenoid ammonia, It contains the merest trace of 
phosphoric acid ; no sulphuretted hydrogen, nor any nitrates or 
nitrites. The water drained from the deposit in the tanks had no 
offensive smell. The suspended matters are entirely removed by 
this process, and an odourless precipitate is produced containing 
all the phosphate added, doubtless in the form of flocculent phos- 
ewe of alumina, the value of which as is hat 

oubtful ; it is certainly not as valuable as co ding quanti- 
ties of phosphate of lime. The valuable constituents of the 





| into the soil itself. 


sewage, with the exception of the suspended matter and phosphoric 
acid, are not precipitated by this process. The advantage of the 
process, if it can be commercially worked, is the deodorisation of 
the sewage and of the deposit in the tanks, but the sewage ought 
then to be used for agricultural purpeses. The crude phosphate 
used in this process costs £3 per ton. 


Dry EartH Systems. 


Dr. Gilbert, in calling attention to the dry earth systems, more 
especial to Moule’s closet, said that there had been some consider- 
able complaint that the Committee had not attended to a sufficient 
number of the trials of the dry earth plan, but they had to wait 
till any of these processes were well before the public before ex- 
amining them, because all the expenses involved in going to visit 
any place are borne by the members of the Committee themselves. 
Thus they did not run after every scheme brought under their 
notice. Lut the earth system had been investigated sufficiently 
to get at the actual facts of the case. Forms of questions about 
the dry earth system were printed and sent to places where it was 
on trial; out of all the forms they sent out they only had one back 
with any report, and that was from Lancaster. The said report 
had been mislaid, so he might make some errors in his statement 
about Lancaster. About 24lb. per head of population per day of 
earth are used, and the manure and earth is afterwards mixed with 
other town refuse. This mixture sells at five shillings per ton as 
manure; once it sold at ten shillings per ton, although chemical 
analysis showed that it contained no more manure than ordinary 
well manured soil. It was spread over the land by those who 
purchased it in the proportion of about six tons to the acre. He 
weighed out about 14 cwt. of air dried and clayey soil, from one- 
third to one-half of the whole being used before it was necessary 
to empty the pit. When removed the mass appeared uniformly 
moist throughout, excepting in the case of the most recent portion 
of the surface, and neither foecal matter nor paper was observable 
in it, nor was the process of emptying accompanied by any offen- 
sive smell, After exposure and occasional turning over on the 
floor of a shed, the once used soil was re-sifted and again passed 
through the closet. The following was the percentage of 
moisture and nitrogen in the soil, under the various circum- 
stances of the trial:— 











After After 
— using | using 
= once. | twice 
Percentage of moisture at 100 deg. Fah. in air- | 
dried and sifted soil .. .. «2 oe co os 8°44 9°97 771 
Percentage of nitrogen in air-dried and sifted 
GUE 26 ce om 6e. 60 0 80 06 00. os 0°067 0°216 0°353 
Percentage of nitrogenin soils dried at 100 deg. 0073  O240, 0383 





Calculated upon the air-dried condition, the increase in the per- 
centage of nitrogen was about 0°15 only each time the soil was 
used, and even after using twice the soil was no richer than good 
garden mould. It is obvious, therefore, that such a manure, even 
if disposed of free of charge, would bear carriage toa very short dis- | 
tance only. It may be added that the percentage of nitrogen in 
the soil after using once, as he had stated, agrees very closely 
with that recorded in the report of the Rivers Pollution Com- 
missioners, as found by them in the manure obtained under pre- 
cisely the same system at Lancaster. When it is borne in mind 
how small is the proportion of nitrogen voided in the twenty-four 
hours that is contained in the faces, how small is the proportion 
of urine that is passed at the same time, and how great is the 
dilution of the manurial matter by the amount of soil required, it 
is by no means surprising that the manure produced is of such 
small value as the results show. 

Our home habits would have to be revolutionised before the dry 
earth sysvem could be generally adopted, for it is chiefly the solid 
matter which gets into the soil, unless special household arrange- 
ments are made to collect the whole of the liquid. If, however, 
the whole of the liquid matters were absorbed, this would produce 
from 9 lb, to 10 1b. per head per day of the used soil, or one ton 
per head per annum for London. This would give at least 10,000 
tons per day to be carried out of London—probably 15,000 tons—— 
which was obviously quite impracticable. He was much struck 
with the absence of odour with earth closets, and thought such 
closets might be useful in villages where the sanitary arrange- 
ments are bad, and where cartage of the used soil was not neces- 
sary. Lancaster is the only place where an attempt has been 
made to carry out the plan on a large scale, and there the people 
do not doit. There is no deposit of the soil at every use; there 
are twenty-four persons to each closet, and a man goes once a day 
and throws in a certain amount of soil, so that the sanitary | 
arrangements are in a horrible condition, which would not be the 
case if the plans were properly carried out. 

BEEF PRODUCED FROM SEWAGE-GROWN Farm PRODUCE. | 

Dr. Corfield said that the slime in pools of water on sewage ! 
farms is ful] of microscopic animals and plants, There are plenty 
of annelids, nearly allied to the entozoa, but if no entozoa were 
present there was nothing in the water likely todo harm; still, 
the annelids were plentiful, and not above suspicion in some cases 
of ,being the larve of entozoa. An ox fed at Breton’s farm on 
sewage-grown produce, which had been cut and carted before it 
was given to the animal to eat, was slaughtered, and the carcase 
examined by Dr, Cobbold. He reported that the meat was per- 
fectly free from parasites of every kind, and contained nothing 
likely to generate tape worms or other unpleasant things in those 
who might eat the beef. In this case it must be noted that the 
animal did not graze upon the farm, also that the porous nature of 
the soil and subsoil would secure the passage of parasitic animals 
The Committee could not agree with the next 
portion of Dr. Cobbold’s report, which set forth that the sewage 
of Romford had a strong smell of beer, in consequence of the 
refuse from the great brewery in the town, so that the alcohol 
in the sewage might kill the entozoa. The Committee could not 
agree with this, because to have such an effect the sewage must 
be stronger than bottled stout (laughter), and ought to contain 
about 12,500 gallons per day of proof spirit. Dr. Cobbold’s testi- 
mony was valuable, because it was he who first suggested that 
sewage might produce entozoa, It also might be interesting to 
know that the father and mother of this particular ox had been 
fed on sewage-grown produce. As yet there is nothing to show 
that the entozoa get on to sewage farms alive ; indeed, it is diffi- 
cult to see how an animal which lives in an acid excretion could 
survive long in alkaline sewage. 

This closed the report of the Sewage Committee, but it was 
agreed that before any discussion took place Mr. Stanford’s 
paper ‘‘ On the Carbon Closet System” should be read. This was 
accordingly done, and we publish the engravings illustrating 
the carbon closet on page 133, giving a side elevation, plan, 
and half-front elevation. The paper itself contained a great 
deal that has been said before on the question of earth 
closets, and the engraving will suffice to explain all that 
was really important. The mechanical arrangement of the self- 
acting closet is such that the act of sitting raises a weight by 
means of depressing the seat, and when the person rises this 
excreta, to retire again to where it was before. The mechanism 
is simply arranged, and is placed under the woodwork to one side 
of the , and ists of a cast iron plate bolted to the 
woodwork, and carrying at one extremity two projecting bosses or 
bearings, which act “A = -: -¥ ns Fp Ne shaft, having 
two opposite tappits at its top end, en at rest, projecti 
Fa ew of the sliding bar press against both these tappets, — | 

old the vertical shaft firmly in this position. A lower portion of 
this vertical shaft carries a radial arm extending into the middle 
of the commode, and provided at its outer end with the cylindrical 
charger above mF to. This is provided with a bottom 
plate carried on another radial arm, which moves with and is sup- 
ported by the former one; a spring is made to act against this second 











radial arm, the tendency of which is to retain it in such a position 
that the bottom plate closes the charger. Over the charger when 
at rest is a box containing powdered deodorant, which runs down 
into and fills it. 

When sitting down the sliding bar is withdrawn through the 
medium of a bell-crank lever, acted upon by the depression of the 
seat, another arm of the same lever lifting a weight. ‘The sliding 
bar carries with it a small arm hinged about its centre, and having 
at its outer end a tappet or catch which comes in contact with one 
of the tappets on the vertical shaft when moving in one direction, 
but when moved in the other direction, by the depression of the 
seat, it is made to clear the said tappet by means of a simple 
arrangement of double detent. i 

When the seat is relieved the weight causes it to rise, carrying 
the sliding bar forward, which, by means of its two catches above 
described, operates alternatively upon the two tappets of the ver- 
tical shaft and causes the charge to move towards the centre of 
the commode and back. 

When arrived at the most forward portion of its stroke the 
charger is made to drop its contents by the retirement of its false 
bottom, the radial arm carrying which is held back by coming 
against a suitable catch. By this apparatus, first, powder can 
be used; secondly, a minimum quantity can be used; thirdly, what 
is used is placed exactly where it is required. 

The closet is manufactured by Messrs. Pollock and Pollock, of 
Leeds, 

In the course of the discussion which followed the reading of 
Mr. Stanford’s paper and the report of the Sewage Utilisation 
Committee, 

Dr. Lloyd said that Mr. Stanford was not the inventor of the 
carbon closet system; he (Dr. Lloyd) was the originator of it, and 
had published his description of it in THE ENGINEER newspaper 
in 1858. 

Mr. Alderman Rumney said that several local boards and cor- 
porations of provincial towns had subscribed funds and presented 
the money to the British Association for the purpose of aiding the 
inquiry into the best method of utilising sewage. He thought 
that out of this fund the travelling expenses of the members of 
the Committee ought to be paid, so that they might not confine 
their observations too much to localities in the immediate neigh- 
bourhood of their residences. He noticed that the Committee 
had confined its attention almost exclusively to the irrigation 
system. He thought that in Manchester they had successfully 
solved the dry closet system. In Lancashire there is a danger of 
the growth of the manufactures being stopped by an inadequate 
supply of water, so that a good dry closet system was very 
desirable, and being near a coal-field they had plenty of ashes for 
deodorising purposes. In Manchester the dry closet system 


| worked well, and they got rid of disagreeable odours by letting 


them escape above the level of the top windows of the house. 
He wished that the British Association would pay the expenses of 
the members of the Committee, so that they might visit Man- 
chester to see how the plan worked. 

Mr. Wilson said that in Edinburgh there is considerable excite- 
ment at the present time about the supply of water to the city, 
and that there was plenty of water in Edinburgh for all purposes 
but the water-closets. If earth closets were more expensive than 
water-closets the large sum of money which would have to be 
spent to bring more water to Edinburgh might go towards meeting 
that expense. The ashes and other house refuse at present 
carted away from the houses in Edinburgh average 1} lb. per 
day per head of population, and surely the weight ot human 
excreta which would have to be carted away under a dry closet 
system would be less, 

Mr. Allen said that under the carbon system no extra charcoal 
was required after the first supply, and then the refuse was full of 
phosphates, which made it of considerable commercial value. 

Dr. Gilbert said, in reply to Mr. Wilson, that the weight of 
refuse depends upon the large quantity of liquid matter, and Mr. 
Stanford was pretty correct in estimating the weight at 24 lb. per 
day per head of population ; out of that 2} lb. there would be only 
about 24 oz. of really dry matter. Mr. Stanford could not get all 
this into the charcoal without revolutionising the home habits of 
the people. The wash water of the bedrooms would have to be 
estimated, and so far as the agricultural value of the manure was 
concerned, nine-tenths of it was in the liquid sewage. Some time 
ago the newspapers loudly declared that the excrement of each 
individual in Belgium realised £1 per annum ; he went over to 
Belgium to inquire into the matter, and found that there was not 
a single town in the country where the value of the sewage was 
more than one france per head of population, for although they 
professed to collect the liquid part of the sewage, they did not do 
so in reality. He therefore thought that it was an injustice to the 


! Committee to suppose that they were prejudiced against the dry 


systems. No dry system has yet been brought forward which at 
all points so nearly meets all the requirements of the case as the 
water system, so far as large populations are concerned. — e 

Mr. Hope said that he thought Mr. Stanford’s a very ingenious 

process which might be used in towns where the people could be 

ut through a kind of ‘‘ carbon closet drill.” But so many things 
od to be carried away from a house, such as kitchen refuse, 
washing waters, and leaves of vegetables, all of which are not 
touched in any way by the carbon process, and to get rid of these 
it would be necessary to fall back upon irrigation, 

Mr. Bateman said that in the Wakefield House of Correction 
the dry earth system is carried out most carefully, but there is no 
reasonable expectation that in private houses people will take the 
necessary care to carry out any dry earth plan. Waiter, therefore, 
is more efficacious, especially as household slops and kitchen slops 
have to be carried away. ‘To limita large population to a small 
supply of water, just as if they were living on board ship, would 
be a great injury to society, and not a desirable arrangement. A 
large supply of water is wanted to keep a town healthy and pure, 
and as water must be supplied, it is the most convenieat thing to 
carry off the excreta, so that this plan is the cheapest, easiest, and 
quickest. 

Mr. Grantham said that, with reference to what Mr. AJderman 
Rumney had said about the power of the members of the Com- 
mittee to visit different places, it would be a desirable thing to 
have their expenses paid. Under the present system they em- 
ployed persons to go for them; but there is nothing like the 
master’s eye, and if they could go themselves it would greatly 
facilitate the work. These expenses might be paid out of the 
money sent by various towns to the British Association for in- 
quiring into the best method of utilising sewage. There is no 
town but Bury where the ash system is fully carried out, and 
the Committee had sent to Bury. F < 

Mr. Fleeming Jenkin, president of the section, said that he had 
confidence in a true solution being found for the difficulty, and 
that he had sympathies with the dry earth system. He thought 
that several years might pass away before the true solution was 
found, and then it might probably be decided that in one place 
the one system would be useful, and in another place the other, 
It was too late that year to bring anything before the Committee 
of recommendations about money ; at present the British Asso- 
ciation by the expenditure of sinall sums obtained very great. 
results, which was a very healthy plan. If they opened the door 
in any direction, say in that of the payment of personal expenses, 
these items would have a tendency to increase, till they reached 
the sums expended on Royal Commissions. 

On the previous day the report of the Sewage Committee had 
been read i the Chemical Section, and, in the course of the 
discussion which followed, Mr. Andrew Leighton, of Liverpool, 
said that no mention had been made in the report of what is. 
known as Weare’s process, in use at Newcastle-under-Lyne, and 
which may be distinguished from the plans of irrigation and pre- 
cipitation as that of filtration, The principal article there used as 
a filtering medium is charcoal, which every chemist knows to be 
the best deodoriser which can be applied. The question of the 
treatment of sewage requires for its satisfactory solution two . 
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results—first, that the effluent water shall be pure; and second, 
that this s) be done economically. Now, as to the first point, 
the effluent water, according to Weare’s process, is far purer than 
that of the best that has been named as resulting from irrigation; 
and, as regards the second, the process can be carried out at a large 
profit. It is obvious that irrigation, in its most perfect form, can 
be applied only where the neighbouring land is exceptionally suit- 
able. For general application it is entirely unsuitable. Even 
under the best circumstances it gives a surplus of manure to a 
small area of land, and leaves the rest of the country starved of 
nécessary fructifying elements. By Weare’s process, on the con- 
trary, the whole of the valuable properties of the sewage is ar- 
rested and manufactured into a form capable of distribution over 
the whole country in a perfectly innocuous form. By it, in fact, 
the circle is completed ; the elements withdrawn from the country 
in the form of food are again returned to it in the form of manure, 
and the value of the manure has been determined by practical 
experience. The farmers who used it the previous year were so 
satisfied with its results that the applications for it were this year 
far greater than could be met. The company could have sold six 
times the quantity their works were able to produce. And when 
it is mentioned that the cost of the materials used, and of their 
eee ay ag does not exceed £2 per ton, while the manure sells 
readily for £4 per ton, the economy of the process becomes mani- 
fest. Moreover, it is capable of universal application. It is a 
mere question of the multiplication of works, The results were 
in all s superior to any which have been exhibited in the 
reports they had just heard, and, as the object of the appointment 
ef a committee of the British Association was to obtain informa- 
tien on the best methods of the utilisation of sewage, he hoped 
thet oat year the omission he had now pointed out would be 
recti 
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1974. Jonw Spracve, Nursery-street, Seedley-road, Pendleton, Lanca- 
shire, “‘ Improvements in portable drilling machines, and in the mode 
of driving the same, the said improvements in driving such machines 
being also applicable to driving other portable machines, and in the 
machinery or apparatus employed therein.”—A communication from 
William i. Thorne, Philadelphia, Pennsylvania, U.S. 

aos, Seapes CurystaL, Perth, N.B., “Improvements in steam 

ers.” 


1976. ALEXANDER MELVILLE CLark, Chancery-lane, London, “ Improve- 
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Lathrop, New York, U.S. 

1977. Leorotp Berat Bertram, Gracechurch-street, London, “ An im- 
proved plug or stopper for tobacco pipes.” 

1978. WrLL1aAM Lorsere, Cricklewood, Middlesex, ‘‘ Improvements in the 
manufacture of soap.” 

1979. EvizapeTa Duvey and ExizapeTH Marriott, Northampton, “Im 
provements in ordnance, and in the method of casting projectiles to be 
used therewith.” 

1980. Joun Turney, Trent Bridge Works, Nottingham, “‘ Improvements 
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—27th July, 1871. 

1982. Toomas Tuomson, Denny, Stirling, N.B., “Improvements in 
tbe modes and means of treating and smelting the ores or oxides and 
salts of iron.” 

1934. Benoni Pecnenartand Louis Mreite, Buckingham-street, Adelphi, 
London, “ Improvements in machinery or apparatus for the manufac- 
ture of nails.’ 

1985. Bexyamin Horatio Pavt, Victoria-street, Westminster, ‘‘ Improve- 
ments in the production of an asphaltic material for paving, road- 
making, and other purposes.” 

1986. Joun Bearp, Ashton-under-Lyne, Lancashire, ‘‘ Certain improve- 
ments in carding engines.” 

1987. Jounw Ropert Woop, Sheffield, and Wirtram Witpe, Whittington, 
Derbyshire, “Improvements in the manufacture or production of 
joints or hinges for silver plate, plated goods, and similar articles.” 

1088. ALEXANDER VrrRo.tet, Lubiéres, near St. Florine, Haute Loire, 
France, “Improvements in water-feeding apparatus for boilers.”—A 
a engmamee i from Joseph Duché, Coteau of Roanne (Loire), 

‘rance. 

1989. Samvet BREMNER, Fleet Works, Farringdon-street, London, “ Im- 
provements in printing machines.” 

1901. Joun GranTHaM, King’s Arms-yard, London, “ Improvements in 
steam carriages for tramways.” 

1993. Joun Srepnens, Duke-street, London, “Improvements in appa- 
ratus for ascertaining distances.” 

1994. JosepnH Broap, Cross-street, Finsbury-place, London, “A new or 
improved fibrous paper ptilp, and apparatus for the treatment of tan 
or spent bark in order to obtain the said pulp.”—28th July, 1871. 

1996. SamueL Townsend, Bradford, Yorkshire, “Improvements in ma- 
chinery or apparatus for cleaning and polishing boots and shoes, 
— and polishing knives and forks, and applicable for other 
similar pu ‘ 

1997. Samuven Warrworrn, Rochdale, Lancashire, “‘ Improvements in the 
construction of shuttles to be used in looms for weaving.” 

1998. EDwARD ORANGE, WIEDMAN WuirTeHOUSsE, Roslyn-hill House, Hamp- 
stead, Middlesex, “ Imprevements in receiving and recording instru- 
ments for electric telegraphs, and in the utilisation of earth currents 
at telegraphic receiving stations.” 

2000. Joseps. Evticorr Homes, Buckingham-street, Strand, London, 
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2005. AcHILLE WeyL, Rue St. Gilles, Paris, “ Improvements in damping 
—— for moistening: paper and for applying liquid to other 
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2006. Jomw Garrett Tonove, Southampton-buildings, London, “ Improve- 
ments in steam ”.-A communication from Clement Daniel de 
Laharpe and Frederic Henri Francois Marie Fouché, Paris. 

2008. Waiter We.pon, The Cedars, Putney, Surrey, “‘ Improvements in 
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soda and potash,” 

2099. Jonw Smmpson, Wortley Hall, Yorkshire, ‘‘ Improvements in and 
relating to saddle rs,” 
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2012. James Buick, St, Paul’s-road, Camden Town, London, “ Improve- 
ments in machinery for untwisting and combing or carding hair and 
other similar fibrous substances,” 

2014. Epwarp Lamsert Haywarb, Cornhill, London, ‘‘ Improvements in 
pavement lights.” —8ist July, 1871. 

2016. Danie, Bate, Compton Mill, Compton, Wolverhampton, Stafford- 
shire; ‘‘ An improved corn mill.” 

2020. WittiaM Epwarp Everitt, Birmingham, “‘ Improvements in the 
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2024, CaarRLes CrockrorD, Holywell, Flintshire, ‘‘ [mprovements in the 
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metallic ures.” 
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machinery for cu stone, slate, marble, and other similar sub- 
stances, and in the tools em —_— therefor.” 

2036. Ropert Beit Sanson, road, Mile-end, London, ‘“‘ Improved 
apparatus for pressing, and finishing garments or parts of 
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2042. THomas WarreneaD, Holbeck, Leeds, Yorkshire, “ Improvements 
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dise.” — A. communication from James Bradley Calkins, Pacific, 
Missouri, U.S.—2nd August, 1871. 

1035, Witt1am Epwarp Newron, Chancery-lane, London, “‘ Improvements 
in the manufacture of mastics, cements, or bituminous compounds, 
and in the application thereof, among other uses, for the formation of 
roads, pavements, floors, roofs, or for coating, enamelltng, or japanning 
metullic or other surfaces so as to protect them from the action of the 
air, acids, alkalis, alcohol, and other chemical agents.”—A communi- 
cation from James Lorimer Graham, New York, U.8S.—19th April, 1871. 

1651. Rosext Movsray, Cambus, Clackmannan, N.B., “‘ Improvements 
in treating maize to obtain spirit, and in distilling.”—23rd June, 1871. 

1747. NatHanteL Fortescue TayLor, Manby-street, Stratford, Essex, 
“ Improvements in the construction of lamps for burning mineral oils, 
parts of which improvements are applicable to lamps for burning other 
oils.” —4th July, 1871. 

1799. Georce Henry Etuis, High Holborn, London, ‘‘ Improvements in 
garden and field rollers.”—10th July, 1871. 

1827. Witt1am BonyrHon Morratt, Brentwood, Essex, and GrorcEe 
MIDDLETON Heney, Goswell-road, London, ‘‘ Improvements in burning 
bricks, tiles, and other similar articles, and in the apparatus connected 
therewith.”—12th July, 1871. 

1853. Jonn Hexry Jonnson, Lincoln’s-inn-fields, London, ‘‘ Improve- 
ments in extracting resinous and gummy matters from wood, appli- 
cable to the conversion of wood and other like fibre-bearing substances 
into paper stock.”—A communication from William Adamson, Phila- 
delphia, U.8.—15th July, 1871. 

1859. ALFRED Garpiner Brows, Trinity-square, Southwark, “ Improve- 
ments in means of disinfecting water-closets, urinals, as well as gutters 
and other conduits, and apparatus therefor.” 

1865. Isaac SmirH, Bensamin Smita, Henry Sirn, and CHrisTrorpxer 
Braptey, Bradford, Yorkshire, ‘‘ Improvements in apparatus for the 
combing of silk and cotton.”—17th July, 1871. 

1869. Henry WILKERSON, Eversden, Cambridgeshire, “‘ Improved appa- 
ratus or means for fastening or securing and for tipping or tilting con- 
tractors’ trucks or wagons.” 

1871. Tuomas Hetctiwet, Buttershaw, North Bierley, near Bradford, 
Yorkshire, “‘ Improvements in operating the warps in the production 
of cross weaving by power.”—18th July, 1871. 

1883. BenJamMInJOSEPH BaRNARD MILLS, Southampton-buildings, London, 
“An improved method and apparatus for ventilating vessels, which 
may also be used for sounding an alarm.”—A communication from 
William Fitz James Thiers, New York, U.S. 

1891. CHaRLes ANDRews, The Cedars, New Brentford, Middlesex, ‘‘ Im- 
roved means of and apparatus for drawing off beer and other 
ermented liquors from casks or vessels "—19th July, 1871. 

1905. Witt1amM Rospert Normintox, Paddington-street, Marylebone, 
London, “‘ A new self-escapement hopper to prevent blocking in the 
upright plain-action pianoforte.” —20th July, 1871. 

1925. Joun Kixo, Union-court, Old Broad-street, London, ‘‘ An improved 
lock, self-acting and otherwise, for railway and other carriage doors.” 
1959. CHaRLeEs WILLIAM Curtis, Lombard-street, London, ‘* An improve- 
ment in the manufacture of gunpowder for use in heavy ordnance.”— 

22nd July, 1871 

1941. Wittiam IsHERwoop, Northumberland-street, Strand, London, 
“Improvements in heating or cooling railway carriages with hot or 
cold air, and in apparatus connected therewith.”—24th July, 1871. 

1947. Epwarp Grirrith Brewer, Chancery-lane, London, “ Improve- 
ments in belts to be worn to prevent sea sickness and for other 
purposes.”—-A communication from Guillaume Edard and Jacques 
Edmond Bazault, Rue St. Appoline, Paris. —25th July, 1871. 

1995. ALrrep Litr.tenaes, Birmingham, “ Improvements in lockets, 
applicable also to brooches, bracelets, and other similar articles of 
jewellery.” 

2002. Jonn Henry Jonwson, Lincoln’s-inn-fields, London, ‘ Improve- 
ments in fire-arms.”—A communication from Alphonse Etienne Jarre, 
jun., Paris. 

2003. CuristopHerR Bacot Lane, Great George-street, Westminster, 
“Improvements in tramways and tram-carriage wheels.”—29th July, 
1871. 

2013. Jouw Evetyn Liarpet, Ranworth Cottage, Walham-green, Fulham- 

, road, Middlesex, ‘‘ Improvements in apparatus to be used in connec- 
tion with cables, ropes, or chains for mooring, towing, and the rigging 
of ships, to secure them from the risk of breaking when exposed to 
sudden strain or tension.” 

2015. Tuomas James Samira, Flect-street, London, ‘‘ Improvements in 
apparatus for cutting the threads of net, lace, and other figured 
fabrics.”—A communication from Leon Octave Deschamps and Stanislas 
Delisse Oudit, Paris.—3lst July, 1871. 

2017. Samuet. Hart, New Bond-street, London, 
carriages.” 

2023. Francis AspuryY ARMSTRONG, Capel-terrace, Bow, Middlesex, “‘ A 
new combination game board, applicable tu the games of backgammon, 
chess, and other similar games.”—A communication from William 
Hearne, New York, U.S. 
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“Improvements in apparatus for relieving the slide valves of engines 
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2046. GrorGe Danie. Davis, Woodstock-road, Poplar, London, and 
Wituiam Hopcrart, Fenchurch-street, London, ‘‘Improvements in 
machinery for working anchors on board ships and other vessels.” 

2048. Grirrirss Tuomas, Woking, Surrey, “Improved apparatus for 
cleaning knives.” 

2050. Jonn Daruinc, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
lamps.” 

2052. ALBAN Epwarp Raac, Lawley Vicarage, Wellington, Shropshire, 
“Improvements in means or apparatus for weighing letters, parcels, 
and other articles.” 

2054. THomas James Saturn, Fleet-street, London, “improved means of 
and apparatus for obtaining motive power.”—A communication from 





2128. Heyry Zany, San Francisco, California, U.S., “Improvements in 
screw propellers.” —12th August, 1871. 

2149. Sir Josera Wuitwortn, Manchester,‘ Improvements in ordnance.” 
—Lith August, 1871. 

2150. Wittiam Ropert Lake, Southampton-buildings, London, “Im- 
provements in signal apparatus chiefly designed for railways and draw- 
bridges.” —A communication from Thomas Shepherd Hall, West Meriden, 
Connecticut, U.S., and Abram Lines Van Blarcom, Summitt, New 
Jersey, U.S.— 15th August, 1871. 

2151. Witttam Ropert Lake, Southampton-buildings, Lond “An 
improved bale tie.”—A communication from Sidney Brett, New York, 
U.8.—15th August, 1871. 
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2488. Hewry Duss, Glasgow, Lanarkshire, N.B., “Steam crane and loco- 
motive engine combined.”—8th August, 1868. 

2592. Taomas Ramspen Suaw, Pendleton, Lancashire, “ Oil testers.”— 
20th August, 1868. 

2505. Matraew Gray, Highbury-hbill, London, and Freperick Hawk:ss, 
Silvertown, Essex, ‘‘ Telegraphic insulated wire and cables.”—1l1th 
Augual, 1868. 

2535. Hakan Srerranson, Brompton, London, and Jonan Hap.ey, City 
Flour Mills, Upper Thames-street, London, *‘ Decorticating grain.”— 
13th Auguat, 1868. 

2536. Tuomas Russett Crampton, Great George-street, Westminster, 
“Grinding coal, &c."—13th August, 1868. 

2492. Ferpinanp Le Roy, Commercial-road, London, ‘‘ Non-conducting 
composition for preventing the radiation or transmission of heat or 
cold.”—10th August, 1868. 

2510. Epwarp Pacet Gittam Heapty, Cambridge, “ Watering streets, 
&e.”—12th August, 1868. 

2516. Henry Henson Henson, Parliament-street, Westminster, ‘‘ Metallic 
ropes.”—l2th August, 1868. 

2526. Gustav Apo.tra Bucanotz, Shepherd’s Bush, “ Hulling grain.”— 
12th August, 1868. 

2544. Goro Netson, Leeds, Yorkshire, “‘ Disinfecting clothing, &c.”— 
14th August, 1868. 

2534. Isaac Morris MiLBink, Greenfield Hill, Connecticut, U.8.,‘ Breech- 
loading fire-arms and cartridges.”—13th August, 1868. 

2540. Henry Kixnainp York, Grange Town Ironworks, Cardiff, “Cast 
iron, &c.”—13th August, 1868. 

2549. Joun FietonHer, sen., JoHn Fcercuer, jun, and WitiiaM 
Fietcuer, Eagle Foundry, Salford, Lancashire, ‘* Grinding sand, &c.” 
—lith August, 1868. 

2564. Witt1am Epwarp Newton, Chancery-lane, London, “ Fog alarm.” 
—l7th August, 1868. 

2570. CuarLtes Jonun Stwpsoy, Watter Simpson, Antaur Simpson, and 

Freperick Simpson, Preston, ‘‘ Sizing and drying yarns for weaving.” 
—l7th August, 1868, 

2583. Witt1aM THomson, Glasgow, Lanarkshire, N.B., ‘Tools or appa- 
ratus for expanding and cutting tubes and metallic rings, &c.”—15th 
August, 1865. 

2610. Bensamtn WALKER and Jonn Freperick Avoustus Priaum, Good- 
man-street Works, Leeds, Yorkshire, ‘‘ Rolling disc wheels and houps 
of tires.”—2lst August, 1868. 

2831. Martin Benson, Hinde-street, Manchester-square, London, ‘‘ Steam 
pumping machinery or engines.”—15th September, 1868. 

2596. Horatio Nevson Waters, Hartford, Connecticut, U.S., ‘‘ Feed- 
water heaters for steam generators.”—20th August, 1868. 

2565. Joseru Patmer, Concord, Merrimack, New Hampshire, U.S., 
“ Elliptic springs for carriages, &c.”—17th August, 1868. 

2575. Joun Garrett Toncvue, Southampton-buildings, London, “ Mills.” 
—18th August, 1868. 

2704. WittiaM Rosert Lake, Southampton-buildings, London, ‘‘ Looms 
for weaving.” —1lst September, 1868. * 

2572. Henry Joun Beurens and Epwarp Dart, Rue St. Appoline, Paris, 
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Motive power.”—1l7 tk August, 1808. 

2602. Tuomas Haiou, Liverpvol, “‘ Brewing apparatus.”—2lst August, 
1868. 

2660. Witt1aM Maxwe i Jackson and Ropext Garsiprs, Kingston-upon- 
Hull, “ Roofing tiles, &c.”—27th August, 1868. 

. Jomn Sampson Starnes, Broad-street, Ratcliff, London, “ Ships’ 
signal lamps.”—18th August, 1868. 

2600. Henry Cavser Enstc1, St. Helens, Lancashire, “Smelting copper, 
&c.”—20th August, 1868. 

2612. Joseru Tat, Falstaff-yard, Kent-street, 
** Walls, houses, &c.”—21st August, 1868. 

2601. ALFRED Vincent Newton, Chancery-lane, London, “‘ Rotary engines.” 
—20th August, 1868. 

2607. Fanian Kwyewstos, St. James’-street, Westminster, 
boxes, &c.”—21st August, 1868. 
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1988. Henry ArmisTeap, Ovenden, noar Halifax, Yorkshire, ‘* Dyeing 
and sizing.”—10th August, 1864. 

2031. RicuarD ARCHIBALD Brooman, Fleet-street, London, ‘‘ Cast steel.” 
—Lith August, 1864. 

2046. Georce Coes, Gresham-street West, London, and JAMES ARCHIBALD 
Jaques and Jon Americus Fanssawe, Tottenham, Middlesex, 
* Tubular and hollow articles.”—17th Auguat, 1864. 

2061. Frepertck Georce Unpernay, Crawford-passage, Clerkenwell, 
London, and Rosert Heyworrs, jun., Faulkner-street, Manchester, 
“ Supplying water to water-closets, &c.”—19th August, 1864. 


Notices of Intention to Proceed with Patents. 
942. Hernicn Staprer, Manchester, and Taomas Dean, Leeds, “ Filter- 
ing or separating oils, &c.”—10th April, 1871 


Denis Henri Pinet, Rue de Savoie, Paris. 951. Davin Horsratt, Lockwood, Huddersfield, “Preparing wool, &c., 


2056. Davip CLovis Knap, Paris, “‘ Improved means of treating animal 


for feeding carding engines.” 


and fish refuse for making manure, and for extracting fatty and other | 953. Jawes CLARK, Blaina, * Rolling iron, &c.”—11th April, 1871. 


substances of commercial value.”—-3rd August, 1871. 

2059. Tuomas Goopwrx Kwiaut, Stockport, Cheshire, ‘ Improvements in 
self-acting barrel tilters.” 

2060. WituiaM Mitter, Glasgow, Lanarkshire, N.B., “‘ Improvements in 
hydro-pneumatic engines and hammers.” 

2061. Utrick Freprik ATERAGRAM RosinG, Southampton-buildings, 
London, “Improvements in apparatus employed for cultivating land 
by power, and for other agricultural purposes, part of which improve- 
ments is also applicable to other purposes.” 

2062. ALEXANDER ANGUS CROLL, C« Laipenes, London, ‘‘ Improvements 
in meters for measuring water or other fluids.” 

2064. Georce Tomuinson Bovusrieitp, Loughborough Park, Brixton, 
Surrey, ‘‘ Improvements in refrigerative and other vessels and utensils, 
and the mode of constructing and producing the same.”—-A communi- 
cation from Kingston Goddard, Richmond, New York, U.S., and John 
Popkin Adams, Brooklyn, New York, U.8S.—4th August, 1871. 

2066. Evan Roserts, Ruthin, Denbighshire, “Improvements in heating 
apartments and in fireplaces.” 

2067. Witt1am Tuomas, Liverpool, “ Improvements in tramway cars and 
other omnibuses.” 

2068. Francors Kaiser, Brussels, Belgium, ‘‘ Improvements in ovens for 
baking bread and biscuits.” 

2070. Epwarp Josera WILLIAM Parnacort, Leeds, Yorkshire, ‘‘ Improve- 
ments in the manufacture of certain flexible elastic waterproof sheets 
as substitutes for oiled silk, india-rubber sheets, and other similar 
waterproof materials, and in the machinery or apparatus employed 
therefor.” 

2071. Jamrs McHarpy, Chancery-lane, London, ‘Improvements in rail- 
way signals.” 

2072. Wiii1am Ciisso_p, Dudbridge Works, Stroud, Gloucestershire, “ An 
improvement in the construction of carding engines.” 

2073. Jean Deszy, Rue des Vinaigriers, Paris, “‘ Improvements in the 
manufacture of emery cloth and glass paper.” 

2075. James Marsnau1, Gainsborough, Lincolnshire, ‘ Imp: ts in 
the construction of combined thrashing and dressing machines.” 

2076. Anprew Barctay, Kilmarnock, Ayrshire, N.B., “ Improvements 
in coking coal and generating gas for heating and other purposes, and 
in the apparatus employed therefor.”—5th August, 1871. 








2079. Atrrep Vincent Newton, Chancery-lane, London, ‘‘ An improved 
fastening.”. ication from George Cade, Long Branch, 





—A 
New Jersey, tS. 


2081. Jonn Henry Jonnson, Lincoln’s-inn-fields, London, ‘Improve- | 


ments in utilising gases from blast furnaces and in the apparatus or 


means employed therein.”—A communication from Jean Emile Arthur 


B. de Langlade, Paris. 


2083. Witt1amM Henry Prossor, Ireland, and Joun 


Tralee, Kerry, 


Vincent Svattery, Wellington-chambers, High-street, Borough, Surrey, 


“ Improvements in curing bacon.”—7th August, 1871. 
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2032. Lyxnpommr Kuerrry, Bel , Serbien, “Gravitating rope bores 
with self-acting apparatuses for shifting the tools.”—2nd August, 1871. 
2049. Ezra Hoskett, New Hampshire, U.S., “‘ A new and alarum 
ump for na ”—3rd August, 1871. 
2074. Jouan Exman, Stockholm, Sweden, ‘‘ Improvements in the 
construction of window sashes and frames.”—5th August, 1871. 
2115. Taomas CuaRLes Pearson, Openshaw, near Manchester, ‘‘ An im- 
oe ie regulating and displacement lubricator.”—10th 
ugu st, 
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960. Francis Erskine and dames Harrop, Manchester, “Cutting hay, 
straw, &c.” 

962. Taomas HAavutipay, 
furnaces, &c.” 

966. Mark Lancpon Wuyx, New York, U.S., “ Bathing and washing the 
head and drying the hair.” 

970. Josern Nixon and Japez Wixtersotron. Sheffield, “Piercing and 
drilling tangs and scales for table knives and forks, carvers, &c.”—12th 
April, 1871. 

975. “Jaume Sreet, Glasgow, N.B., and Hesry Witson, Stockton-on-Tees, 
* Cooling liquids.” 

076. Wittram Brapsury, Prestwich, and Heyry Wairraker, Manchester, 
* Packing and baling presses.” 

977. Tuomas Cocker, West Houghton, “ Distributing fluids upon woven 
fabrics, &c.” 

978. Ricuarp ALPpHAEvs Goop1NG, M ly printing 
and delivering checks, tickets, &c.” 

981. Georce Wicutwick Renpet, Newcastle-upon-Tyne, “‘ Self-propelling 
submerged torpedoes.” 

985. Epwarp Tsomas Hucues, Chancery-lane, London, 
whips.”—A communication from Charles Tomlinson Shelton. 

987. Camppett Morrit, Southampton-buildings, London, ‘‘ Phosphates 
of lime.”—13th April, 1871. 

1003. TneopHitus Murcott, Haymarket, London, ‘‘ Breech-loading small 
fire-arms.” 

1004. James Freperick Lackersteen and Jonn Corey Bromriecp, 
Moorgate-street, London, ‘‘ Paper for cigarettes, &c.”—15th April, 1871. 

1011. GeorGe Speicst, Spencer-street, Goswell-road, London, “‘ Cleaning 
knives and forks.” 

1014. Jonn Lawson, Leeds, “ Flax, tow, jute, hemp, &c.”—17th April, 
1871. 

1022. Davip Henny Savi, Ironmonger-row, St. Luke's, London, 
“ Bottles, &c.” 

1024. Jonn Taomas, Paul’s-terrace, Newport-road, Middlesbrough, 
“ Puddling machines.”—18tk April, 1871. 

1029. Witu1am Conispee, Herbert’s-buildings, Waterloo-road, Surrey, 
* Printing machines.” 

1034. Wituiam Epwarp Newros, Chancery-lane, London, “ Regulating 
the supply of steam to the workiog cylinders of steam engines.” ~ A 
communication from Charles Nolet.—1lth April, 1871. 

1037. AtrHam Priuisc and Arravur Nussey, Leeds, “ Sewing ma- 
chines.” 

1040. Jonw Ricnarp Forman, Kingston-upon-Hull, “‘ Hydraulic presses 
and pumps,”—20th April, 1871. e 

1046. Kicnarp Norro.k, Beverley, “‘ Drying and preserving timber, &c.” 
—2lst April, 1871. 

1061. Bessamun Sacarn and Tuomas Ricumonp, Burnley, “ Washing 


machines.” 
1065. Wi.tiam Tuomas, Cheapside, London, “‘Busks for stays and 
ices.” 


Dalbeattie, Kirkcudbright, N.B., ‘“‘ Brewers’ 


hester, “* Simult 





“ Driving 


at. nila di “Sa 





ices. 
1074. Witu1am Rosert Lake, Southamp dings, Lon: 
stone.”—A communication from Thomas Glaister.—22nd April, 1871. 
1113. Perer Ormerop WaireneaDd, Rawtenstall, “ Bleaching, dressing, 
and drying yarns.”—27th April, 1871. 
1143. Grorce FreDERIcK Mountz, Umberslade Hall, “‘ Propelling ships.”— 
28th April, 1s71. m aa pres 
1181. ALEXANDER MELVILLE CLARK, Chancery-lane, London, 
certain matters.”—A communication from Edouard Aubertin. 
M 


lay, 1871. 
1254. RicHarp Sucorrr, Taomas Court, and Rresarp Court, Manchester, 
“*Pirn bobbin and cop winding machines.”—9th May, 1871. 
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1554. Abram Lyte, Greenock, N.B., “ Dressing wood for cask-making, 
&e.”—12th June, 1871. 


160: Joun Saxsy, Canterbury-road, Kilburn, “ Railway signals, &c.”-- | 


17th June, 1871. 

1651. Ropert Mousray, Cambus, Clackmannan, N.B., ‘ Treating maize 
to obtain spirit, &c.” 

1655. Joan Saxsy, Canterbury-road, Kilburn, “ Railway signals, &c.”— 
23rd June, 1871. 

1821. Samue. Cunuirre Lister, Bradford, ** Looms for weaving.” 

1827. Witt1aM_Bonytnon Morratt, Brentwood, Essex, and GrorGe 
MIDDLETON HeN.ey, Goswell-road, London, ‘* Burning bricks, tiles, 
&e.”—12th July, 1871. 

1844. Henry Surciirre and Wricnt Surcuirre, Dalifax, “ Moulding 
syphon, &e.”—14th July, 1871. 

1865. Isaac Smira, Bexsamin Surra, Henry Sata. and CurisToPHER 
Buapiey, Bradford, “Combing silk and cotton.”—17th July, 1871. 

1881. ABRAHAM Henrnorn Storr, Oldham, ‘ Constructing fireproof and 
other flooring for buildings.” 

1885. Sir Georce Bowyer, Radley Park, Berks, “ Roads or tramways.”— 
19th July, 871. 

a nye = Kise, Union-court, Old Broad-street, London, “ Self-acting 
ocks, &c.” 

1930. Cartes Wittiam Curtis, Lombard-street, London, “Gunpowder.” 
—22nd July, 1871. 

2017. Samuet Hart, New Bond-street, London, ‘‘ Carriages.” 

2050. Norris Parmpy Srockwetv, Regent-street, London, “Sewing 
machines.”—A communication from the Howe Machine Company.—lst 
August, 1871. 

2c4l. Tomas Bottmann Urrity, Birmingham, “ Joints for bedsteads, 
chairs, &c.”—2nd August, 1871. 

= Tuomas Goopwin’ Kvyicut, “ Self-acting barrel 
tilters,” 

2060. Wittiam MiLter, Glasgow, N.B, “ Ilydro-pneumatic engines and 
hammers.” 

2062. ALEXANDER Anous Cro.t, Coleman-strect, London, ‘‘ Meters for 
measuring fluids,”— 4th August, 1871. 

2128. Henry Zann, San Francisco, California, U.S., ‘Screw propellers.” 
—12th August, 1871. 

2150, WittiaM Rosert Lake, Southampton-buildings, London, “‘ Railway 
&c., signals,” —A communication from Thomas Shepard Halland Abram 
Lines Van Blarcom. 

2151. Wituiam Ropert Lake, Southampton-buildings, London, ‘“ Bale 
ties.”"—A communication from Sidney Brett.—15th August, 1871. 


Stockport, 


All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents, within fourteen days of its 
date. 
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Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 


Class 1.—PRIME MOVERS, 
Inciuding Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
519. J. Raper and J. Srapuenson, Dudley-hill, Bradford, “ Grate bars for 
Surnaces.”— Dated 7th February, 1871. 

This invention consists in having three or four or more longitudinal 
bars of the usual form joined together by a series of short bars placed at 
suflicient distances apart so as to leave sufficient spaces or openings for 
admitting a proper quantity of air into and for the passage of ashes out 
of the furnaces; and the short bars in one bay are placed opposite the 
spaces of the adjoining bay, the whole being cast together, forming a 
broad grate bar. 

342, H. Witke and W. Espven, Liverpool, “ Safety valves.”—Dated 9th 
February, 1871. 

The object here is to provide safety valves on which the load will be 
constant, no matter what position a floating ship may assume or what 
motion may be given to it. For that purpose the puatentees place the 
valve seating and valve in a frame, and suspend the whole on trunnions 
or centres in such manner that they will swing freely and maintain a 
vertical position. One or both of the trunnions is or are tubular, so as to 
admit steam from the boiler underneath the valve. The weights may be 
placed over the valve, say around a spindle, and this they prefer when two 
trunnions or centres are adopted, but when four trunnions or centres are 
used an encircling ring is employed, in this latter modification; they 
prefer to place the weights underneath the valve in « frame led down- 
wards from a crosshead which rests directly on the valve. 

344. D. Apamson, Newton Moor, Hyde,‘ Steam boilers.”—Dated 9th Feb- 
ruary, 1871. 

This invention consists of an improved steam bviler made of four or 
other suitable number of vertical cones or cylinders united above to a 
suitable top, also in a semi-corrugated joint for bviler plates, also in an 
improved compound dead weight safety valve, also in machinery for 
making the flange or semi-corrugation on the ends of the boiler, shell, or 
flue, and the flange on the plate forming the boiler end. 

352. 8. B. ALLEN, Massachusetts, U.S., “‘ Engine governor.” —A communica- 
tion.—Dated 10th February, 1871. 

The nature of the said invention consists in the combination of main 
and auxiliary oblique-winged propellers, a ribbed cylinder, and two sup- 
porting shafts, with a close case to hold a liquid. “Also in the governor 
case as made or provided with a hollow dome to aid in keeping the case 
filled with the liquid, and to receive the liquid during its expansion in 
the hollow case. Also in an engine governor as composed of the following 
instrumentalities arranged and combined with a valve and its case, such in- 
strumentualities consisting not only ofa closed case (filled or to be filled with 
a liquid), one main oblique-winged or screw propeller, and one auxiliary 
oblique-winged or screw propeller and their two separate shafts, and a 
hollow cylinder provided with ribs on its internal cullinee, and being open 
at its ends, and supported by the wings of the auxiliary propeller, the 
said propeller and cylinder being arranged within the case or the liquid 
therein, but of a toothed pinion or gear, a toothed sector, and an arm and 
adjustable weight. 

357. A. V. Newton, Chancery-lane, London, “ Windmills.”—A communica- 
tion —Dated 11th February, 1871. 

The main object of this invention is to produce a windmill or wheel 
that, while efficient and durable, will vary but slightly in velocity under 
extreme variations in the force of the wind. . 





Class 2.- TRANSPORT, 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Curts, 
Harness, &c. 

528. G. E, Hansen, West Cowes, Isle of Wight, “ Spars and gear for yachts.” 

—Dated 8th February, 1871. ditsivs . pesca 
This invention consists in cotening Ge Pan and booms of vessels 

with an att t or tion to their forks or jaw, permitting a 
turning or rotative movement to the or boomin the direction of its 
longitudinal axis beyond the extent limited or permitted by the clip or 
fitting of the forks or jaws against the mast; and in constructing the 
sheaves or pulleys of the blocks or tackle of yachts and vessels by which 
the boom is worked, when otherwise employed, with an india-rubber or 
other elastic packing or cushion between a metal or other bush and the 
body of the sheave, 

310, W. R. Lake, Southamp 98, London, “ Canal boats.”—A cow- 

munication, — Dated 9th February, 1871, 

The patentee says, “I construct a cavity in the forward end of the boat, 

and in this cavity I place the propelling screw. 1 provide a grating over 
the screw to prevent the entrance of floating objects into the cavity.” 

343. W. KNnowLes, Bolton, “ Lubricating axles.”— Dated 9th February, 1871. 
This invention consists in making perfectly self-acting lubricators by 

causing the oil or other lubricant placed in a vessel to be displaced to any 
extent by a plunger; the lubricant so displaced either drops or is con- 
veyed to the axle and journal to be lubricated. The mechanism for 
carrying the invention into operation must be modified according to the 
construction of the axle and journal to be lubricated. 





mpton-buildi: 








| 349. H. H. Cocnrayeg, Stowbridge, “Railway signals and switches.”— 


Dated 10th February, 1871. 

This invention has reference to a switch and signal locking apparatus 
described in the specification to patent No, 12, of 1870. In place of ar- 
ranging and actuating the locking plates, and transverse bars as there 
described, the transverse bars receive end motion through the slots or 
notches of the locking plates, and have projections formed upon them 
which, unless the locking plates and their levers are in correct position, 
strike against the side of the locking plates, thus preventing the motion 
of the transverse bars and their levers. The transverse bars are connected 
directly to the levers near the handles thereof, and have fixed to them 
rods with inclines passing through slides fixed to the locking plates, so 
that the motion of a transverse rod with its incline red produces a corre- 
sponding motion of the respective slide and locking plate. The locking 
plates of the former patent may also be worked by this contrivance. 

355. F. B. Taytor, Walworth-road, London, and W. M. Apams, Lewisham, 
** Propelling and steering vessels.” —Dated 11th February, 1871. 

The patentees say :—‘‘ The main object of our said invention is the em- 
ployment of a screw propeller for the double purpose of propelling and 
steering aship. For obtaining these results we have devised a universal 
joint of peculiar construction which may also be advantageously used as 
a shaft coupling. Our improved joint consists essentially of three 
distinct portions, namely, the socket, the balJ, and an intermediate or 
transmitting piece, which are grooved and tongued together in such a 
munner that the socket can be turned freely to any angle upon the ball 
without disconnecting the parts of the joint or interfering with the action 
of the propeller, At the stern of the ship or vessel there is hinged or 
pivoted a strong vertical frame, formed with a bearing to receive a journal 
on the socket. The ball is formed on the end of the shaft; we prefer that 
the ball should have the groove formed in it to receive a tongue on the 
intermediate piece, while the latter has at a right angle to the said tongue 
another tongue working in a groove in the socket. The intermediate 
piece is a segment of a hollow sphere. The socket has acap with an 
aperture to the shaft, of such a size as to permit the required angular 
adjustment of the propeller.” 

390. W. T. Hentey, North Woolwich, “ Apparetus for hauling, lifting, or 
towing.” —Dated 16th Febrwary, 1871. 

This invention consists in the employment of clip drums, consisting of 
two flexible discs fixed on separate shafts and fitted in bearings, so as to 
cause the discs to nearly touch each other at one part of the periphery, 
while at the opposite point they are considerably removed from each 
other. The dises are formed hollow or grooved for the rope to lay in. 
Also the forming of the said grooved part of the discs with indentations 
to fit the lay of the rope, for the purpose of more securely holding the 
rope ; also the employment of clip drums formed by means of a series of 
pairs of clip tongs round the periphery of said drums. 

433. J. D. Larsen, The Avenue, Blackheath, “ Rails and sleepers.” —Dated 
18th February, 1871. 
A bent metal piece vr half staple. 


Class 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

385. J. Eccies, Manchester, ** Looins.”—Dated 9th February, 1871. 

The novelty of the First portion of this invention consistsin governing 
the motion of the shedding wires (described in letters patent granted to 
Joseph Holding and James Eccles, July 26th, 1869, No. 2260) by means of 
a curved slot forme: in a bracket secured to the frame, and in which the 
stud of a link connected to the bar supporting the “ sagen wire is 
caused to run. Secondly, the novelty consists in actuating a bar placed 
between the tep and bottom warp threads forming the shed by means of 
a revolving tappet or cim connected thereto by rods, the vibratory motion 
of which gives a superior tension to the warps at the time of closing in 
the weft, the equality of tension to the warps when shedding being 
obtained by causing the “ breast beam” to be loose and actuated so as to 
move with the shed when opening. 

337. B. Dew, Derby, ‘‘ Cord.”—Dated 9th February, 1871. 

The covering strands are led from their bobbins up through holes in a 
pierced plate and thence down a central hole, together with the core to be 
covered, to the flyer, which being rotuted will lay the covering strands 
evenly around the core, and a covered cord will be produced. 

339. W. R. Lake, Southampton-buildyngs, London, ‘* Wire fabrics.”—A com- 

munication.—Dated 9th February, 1871. 

The said improvements consists in introducing courses or lines of extra 
or additional spiral coils or helical wire springs forming cormpound cvils 
into the said fabrics, which greatly increases the strength of the fabric 
and also greatly improves its general appearance. 

345. R. Smira, Stonehouse, “ Dressing woollen cloth.”—Dated 10th February, 

1871. 


Tkis provisional specification describes an arrangement of apparatus for 
dressing or raising the cloth with two or more cylinders zevolving in the 
same direction. The arrangement is such that the cylinders can be 
reversed in respect to that of the cloth, so as to turn over the nap as often 
as required without taking the cloth out of the machine. A pair of 
nipping rollers is introduced between the two cylinders. 


346. J. Kenyon, Blackburn, “ Looms for weaving.”—Dated 10th February» 
1871. 


The irregularity of checking the shuttle in power looms tends to neck or 
spoil many cops, and to wear and break many pickers, and to make the 
loom very unsteady in its work. This invention will remedy all these 
evils with but little cost. 

354. C, THomas, Bristol, “ Cleansing fabrics.”—Dated 10th February, 1871- 

Greasy and fatty matters are dissolved but of woollen or ether fabrics 
by means of sulphide of carbon. 

389. A. L,, A., and W. Cocurane, Galashiels, “ Fabrics."—Dated 15th 
February, 1871. 

The feature of novelty which constitutes this invention is the utilisa- 
tion of what are termed the “waste scouring liquors,” which flow from 
the process of scouring wool or yarn, which “‘ waste ssouring liquors” are 
under this invention collected into tanks, and again used for scouring 
cloth or other fabrics. 





Class 4,—AGRICULTURH.—None. 


Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
315. F. J. Mee, Liverpool, ‘‘ Hortieultural and other buildings.”—Dated 6th 
February, 1871. 

This invention consists in adding to the common saddle or other 
boilers a hollow dead-plate, connected by hollow fire-bars with a water- 
space that forms the back of the furnace and a portion of the back of the 
crown of the furnace, and in some cases itis extended to form a platform 
in rear of the hollow bars which open thereinto. The water-space formed 
by the hollow bars and their end chambers may be connected tu the 
interior of the saddle or other boiler, or they may be used to eirculate the 
water through an indep t set of pipes. 

317. I. Parrect, Dublin, “ Tiles for roofing.”—Dated 7th February, 1871. 

Constructing roofing and other tilse with flanges on two adjacent sides, 
so constructed as to lap over and this protect as far as possible the joint 
of the course below. The improvements also consist in placing the tiles 
diagonally, whether for roofing or for lining walls or other similar 
purposes. 

328. A. Moranp, New York, “‘ Bricks."—Dated 8th February, 1871. 

The patentee says: ‘‘My said invention relates to a machine which 
has a pug mill and a horizontatly rotating mould wheel or table. Upon 
a base plate I erect a strong standard; upon this standard the pug 
is supported above the mould wheel ut one side of the centre of the 
same. The pug mill shaft is driven directly from a horizontal driving 
shaft by a worm fixed on the horizontal shaft, and a worm wheel on the 
pug mill shaft. The mould wheel or table is supported to turn freely on a 
stud secured on the base plate. This table hasa rotating motion independent 
of the pug mill shaft communicated to it by a second worm which is 
fixed on another driving shaft and gears into worm teeth on the mould 
wheel. The moulds are formed in the table in the usual manner, and 
each mould is provided with a piston or follower for expelling the bricks. 
These followers are operated by an inclined circular plate. I give the 
bricks a slight compressiun while they are in the sane by a peculiarly 
formed portion of the inclined plate. The bricks are delivered automa- 
tically fron the table upon an endless carrying belt. As the table rotates 
and ez ick is raised completely out of the mould it is brought up to a 
guide bar. In connection with this guide bar is a pusher which drives 
the brick forward upon the belt. I operate the said pusher by means of 
cam-like projections on the table. The said pusher is drawn inward 
by a spring or weight. The ae has a chamber wherein I place 
sume absorbent material supplied with lubricating matter, which may be 
conducted thereto from a reservoir through a tube. 
over the piston it lubricates the surface of the same. 
336. C. H. Murray, Loman-street, Southwark, ‘‘ Bricks."—Dated 9th Feb- 

ruary, 1871. 

Instead of forming ornamental bricks in moulds or dies, they are 
formed between templates by means of a cutting wire, whereby the 
superfluous clay is removed, 

2074. P. J. Exman, Stockholin, “ Window sashes and frames.”—Dated 5th 
August, 1871. 
The novelty in this case consists in bevelling-the top bars of the upper 











As the pusher passes | 


sashes and the bottom Bars of the lower sashes of windows, or portions 
th 


ereof, and also those parts of the window frames against which such 
bevelled bars act. so that the sashes, by sliding up or down such bevels or 
inclined planes of the frames, may be pressed closely against those parts 
of the frames in which they slide, the meeting bars of such sashes being 
rebated and pressed together by a lever, for the purpose of securing by 
lateral pressure a close-fitting window. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, 1m 
plements of War for Coast Defence, Gun Carriages, &c. 
350. E. T. Huanes, Chancery-lane, London, “ Breech-loading fire-arms.”— 
A communication.—Dated 10th February, 1871. 

This invention relates to improvements in the construction of that class 
of breech-loading fire-arma in which the breech block is turned down to 
the rear to open the barrel for insertien of the charge, and consists in a 
a mechanism combined with the hammer and breech-block, yet indepen- 
dent of both, by which the breech-block is locked in position. The inven- 
tion also consists in the arrangement of a spring or tongue upon the bub 
of the breech-block, operating as a latch to catch below the flange of the 
cartridge, so that when the breech-block is turned down from the barrel 
the,said tongue will force the cartridge shell out from the barrel. 


Class 7.-l'ORNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

316. T. Wippowson, Shefield, ‘ Umbrellas, parasols, and sunshades.”— 

Dated 7th February, 1871. 

The stretchers are connected to the ribs considerably nearer the points 
of the ribs thancustomary. The length of the stretchers in relation to the 
ribs is also increased, so that the ends of the stretchers connected to the 
runners when the umbrella, parasol, or sunshade is closed, are in about 
the same line with the points of the ribs, and there isa epring slide or 
cap applied over the tube of the runner adapted also to embrace the tips 
of the ribs, and thereby to hold the umbrella, parasol, or sunshade closed 
without the necessity for a bottom holding spring. The sliding spring 
cap also protects the wheel of the runner from injuring the silk or other 
covering. By these means greater strength is obtained to resist the 
tendency of the wind to turn the umbrella, parasol, or sunshade inside 
out, whilst a greater spread or covering is obtained to it. The parts are 
not so liable to wear the covering; economy of construction, simplicity 
in use, and other advantages are obtained. 
$22. G. H. Exuis, High Holborn, “ Boots and shoes.”—Dated 7th February, 

1871. 


The novelty consists in forming or fitting in or upon the soles and heels 
of boots and shoes suitable grooves or slides, into which strips of leather 
or other wearing material are fitted or made to slide. 

332. M. Benson, Southampton-buildings, London, “ Castors.”—A communi- 
cation.—Dated 8th February, 1871. oie . 

This invention relates to improvements in anti-friction bearings for 
mechanism having revolutions around vertical axes, and it consists in so 
constructing the bearing surfaces that spherical rollers may be interposed 
between them in such a manner that they can traverse therein without 
slip. This invention is especially applicable to spindle and shaft steps, 
cranes, millstone spindles turbine wheel steps, railyoad turntables, baggage 
trundles, safes, chain and ballast boxes, portable platform weighing scales, 
billiard tables, pianos, furniture castors of all kinds, and in every situa- 
tion where great weight is to be supported and roiated on upright axes. 
347. G. McDonaxn, Jermyn-street, London, “* Water-tight boots.”— Dated 10th 

February, 1871. i . 

This invention consists in so cutting a boot as to make it water-tight, 
being without seams upon the outside of upper and instep, and attaching 
the loop of the brass slides between the upper and golosh, and inserting a 
water-tight tongue to each side of the leg or throat of the boat. 

353. I. GREENBOAM, Lombard-street, London, ‘* Overcoats, dc.”—Dated 10th 
February, 1871. . 

The chief ebject of this invention is to construct a coat that will admit 
of its being used as a long or short walking coat at pleasure, and will 
provide the accommodation of a rug or a cape at the option of the wearer. 
408. R. For, Smethwick, ** Cages.”—Dated 16th February, 1871. 

This invention consists in manufacturing bird and other cages by 
building up their vertical sides of a series of pieces or sections, the said 
pieces or sections being made by inserting the ends of straight wires, or 
wire, or lattice work, or perforated metal in metal moulds, and casting on 
the said ends in ornamental beadings. These beadings are connected re- 
spectively to the bottom plate and dome or top of the cage, and the 
several beadings are also connected together at their ends by soldering or 
otherwise, so as to give centinuity to the beadings at the top and bottom 
of the cage. In way the vertical sides of the cage are produced. 
The sections or pieces described may be convex, concave, or flat, or of 
other forms, so that their combination may produce cages of various 
ornamental patterns. 

2010. J. Duranp, Paris, “ Dispensing with button-holes.”— Dated 31st July, 
1871. 


These improvements consist chiefly in the employment of a slotted 
stem having a collar at the lower end in combination with a plate and 
other arrangements, substantially as set forth in the complete specifica- 
tion and shown in the drawing accompanying the same. 





Class 8.—-CHEMICAL, : 
{Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cement, Paint, Manures, &c. 

824. T. Rowan, Glasgow, “ Pigments.”—Dated 8th February, 1871. 

This invention consists in obtaining improved green, brown, and +77 
pigments of good shapes, per t t easy ay ion 
suitably treating manganese carbonate and manganese chloride. : 
329. B. G. Storer, Northfleet, and F. J. J, Wasner, Brussels, “ Treating 

sewage.” —Dated 8th February,1871. ‘ 

This consists in mixing with the sewage or other fecal matter a suffi- 
cient qnantity of an alkali or alkaline earth to decompose the nitrogeneous 
substances and effect their conversion into ammonia and intoa carbonate 
of the alkali or alkaline earth. Solutions of a soluble salt of magnesia and 
of a soluble phosphate are then mixed with the sewage. : 

334. P. Hottann, Chorley, “ Colouring matters for dyeing and printing.”— 
Dated 9th February, 1871. 7 : 

Rosaniline is taken and placed, together with bromide or iodide of 
potassium or sodium, and a mixture of commercial sulphuric acid and 
methylated spirit, or purified wood spirit, or a mixture thereof,'in aimetal 
digester. Attached to the digester is a tap, which can be connected with 
a condenser or tube. The mixture thus formed is treated ata temperature 
of 248 deg. to 266 deg. Fah., and at the end of about three hours, or when 
A the shade of colour obtained the operation is considered to be com- 
ple 





te, and when the digester is cooled, the latter is opened, and’ caustic 
soda is added to the substances contained in the digester. The latter is 
then closed and heated to about 212 deg. Fah. The — not consumed 
in the operation is separated by distillation either before or after the 
caustic soda is added. The residue is then treated to remove salts, from 
which the bromine or iodine can be recovered. The remainder of the 
residue contains the free base of the violet colouring matter, which is 
dissolved in hydrochloric or acetic acid, and either crystallised or evapo- 
rated to the consistency of paste at 212 deg. Fah. 
851. C. BALY, Gray’s-inn, London, “ Deodorising sewage, &c.”—A commnu- 

nieation.—Dated 10th February, 1871. roeh 

According to this invention the liquid or semi-liquid sewage is conveyed 
by hermetically sealed or air-tight pipes, hose, carts, boats, or sewers, into 
suitable works arranged with apparatus, filters, and machinery for treating 
and converting the sewage or other refuse matters into manure. e 
sewage is conveyed into machines for mixing and combining it with other 
materials by means of rotary apparatus, so as to deodorise and convert 
the mass into a pulverisable manure. The materials employed for the 
deodorisation and conversion of the sewage and other matters into 
manure are, first, wood charcoal, known as retorted charcoul; the 
second material is slaked lime, and the above two substances are mixed 
together by weight of one part retorted charcoal to two parts of slaked 
lime, m a composition by weight equ: to three parts applicable to 
five parts of sewage. 

861. W. C. Wesrerton, Kensinglon, “ Disinfecting fluid.”—Duted 31st 
March, 1871. ’ ) 

The novelty of this invention consists of a combination of volatile sub- 
stances, such as ether and methylated spirits, with carbolic and acetic 
acids, and the inventor claims as new the use of these volatile substances 
in disseminating disinfecting matter in the atmosphere, thereby prevent- 
ing the spread of zymotic diseases. 





Class 9,--ELECTRICITY.—None, 


Class 10.-MISCELLANEOUS. 
Fncluding all patents not found under the preceding heads. 
$13. W. Winter, Leeds, “ Drilling or boring lathes.”—Dated 6th February, 
1871 








' According to this invention drilling or boring and turning goes on at 


the same time. The fast headstock, slide rest, and bed are of ordinary 
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ction. Another headstock is aay with - ndle ge bey 
drilling or bo! tool ; a ro! motion is given e spindle, w 
may be fed mic Re arillix machines. The velocity of the drilling 
or boring spindle may be alte to compensate for the velocity of the 
spindle on the fast headstock, and may be made to revolve in the same 
direction as the fast headstock spindle, or in the opposite direction, as 
circumstances may require. 
314. W. H. Samvet, Liverpool, ‘ Continuous matches.” —Dated 6th February, 

1871. 

The First part ists in bining or mixing together any friction 
match composition suitable for the production of “‘patent safety 
matches, with caou'chouc ballata, poi wey or other gums, resins, 
glue, gelatine, treacle, bit a lidified by chloride of ——— 
collodion, ur other subst , with tial oils, or other odoriferous 
substances, and cascarilla bark, or like substances, the object being to 
produce a material capable of being formed into matches of any desired 
form, ignitable at any part of their length, such continuous matches 
having an agreeable odour, g any desired colour, and giving a 
flame of any required colour. The Second part consists of novel modes of 
binding or arranging continuous matches, and making them into 
convenient forms for use. This part is suitable alsuv for binding and 
arranging other matches, such as Heilbronner’s, and also for tinder. 
The articles are formed into coils, or into twisted lengths, or into piles ; 
these are bound together by tapes, cords, bands, or sheets made to adhere 
to them. The Third part consists in provi an efficient striking 
surface by the employment of several sheets or one over the other, 
protuberances or perforati being attached, formed, or made to 
facilitate removal of those worn out The Fourth relates to cases or 
holders, and consists in the employment—(1) of a or piece, or discs or 
pieces, on or to which the match or matches is or are secured or held ; 
(2) of dises or pieces connected by a hinge, and secured by catch if 
desired to contain the matches; (3) of a disc or piece, with centre 
upright piece, with or without coiled spring, ratchet wheel, pawl, and 
bandle to wind up, contain, and allow of the withdrawal of a length of 
match ; (4) with or in any of the above cases or holders, combining or 
forming spaces or receptacles for the striking prepared paper or surface. 
The Fifth part consists of apparatus for holding, lighting, and particularly 
for extinguishing continuous matches, and other similar articles not 
extinguished by lusion of air. The holder may be of any form, with 
surface for lighting, and with means for giving pressure to the burning 
match or article, or for giving such concussion, jerk, or shake as shall 
knock off or remove the incandescent portion. The extinguishing 
apparatus specially preferred consists of a tube fitted with a spring, 
which encircles the match or article, and cuts off the light automatically 

at the required point. . ried - 
320. G. R. Hay, Glasgow, “* Millstones.”—Dated 7th Fe ry, 1871. 

This relates to ap tus in which diamonds or hard substances are 
caused to attack Istones by a ee F a ploughing, or en abrading 
action, and consists in so multiplying and disposing the tools and holders, 
and in constructing part of the tool holder carriage, that the capability of 
each apparatus is largely i d, at least d Two tool holders 
with di ds are nted on the same spindle or piece at such distance, 
apart usually the width of a land and furrow, that ove ead or both ends 
ot the said spindle or piece can be adjusted independently and the dia- 
monds brought into position to act simultaneously in the same plane as 
regards the dressing on different parts of the stone. The tool carriage 
irame is wade in two pieces connected by a bolt, so that these parts, and 
with them the ends uf the spindle or piece, can be moved independently ; 
or the said frame is fitted with pieces capable of being raised or lowered, 
these pieces carrying centres, sockets, or catches. 

321. R. Winper, Bolton, “ Setting type.”—Dated 7th February, 1871. 

The First part of this invention relates to amachineor —— forsetting 
up or composing type. A machine vf this kind his the following principal 
parts for the purposes named :—(1) Framework for supporting ; (2) keys 
with levers ortheir equivalents and pushers for releasing type and charac- 
ters; (3) reservoir divided intospaces, one space being used fora special type 
or character; (4) bearers or guides of varying lengths projecting from 
the lower front edge of the reservoir for conducting the released type to 
the exit opening at or near the compositor’s stick or its equivalent ; (5) 
inclined platform under the bearers or guides at a short aistance there- 
from, also for supporting type or characters during transmission of such 
type or characters from the reservoir to the compositor’s stick ; (6) end- 
less travelling bands, cords, or cl , with transverse propelling bars 
attached thereto, such propelling bars being arranged to move between 
the inclined platform and the bearers or guides, for conveying the type 
or characters released from the reservoir to the exit opening and com- 
positor’s stick ; and (7) a vibrating — for causing the t or cha- 
racters to fit close against each other in a long line, in a column line, 
or line after line. The reservoirs stand across the platform, and both 
the lower edge of the former and the upper surface of the latter are 
placed at »bout an anyle of 45 deg tothe horizon, the decline being either 
to the right or the left of the operator when facing the machine. The 
pearers or guides are placed at about a right angle to the platform. 
When the machine is being used the endless bands, cords, or chains aud 
the propelling barsare kept moving in one direction by being carried over 
drums, to one of which motion is im for the purpose of bringing 
forward to the compositor’s stick or its equivalent the type or characters 
released from the reservoir by the depression of the keys by the operator, 
either singly or in two or more, when the required letters rise in alpha- 
betical or other arranged order. The Second part of the invention relates 
tou small hand instrument for (1) making openings between types to 
permit of the insertion of additional types or spaces of the required 
thickness, and (2) for ejecting ty or characters. This consists of a 
handle and spacing piece fitted with a movable push piece and lateral 
pressers; by moving the = piece the pressers travel outwards and 
separate the type. Part of the spacing piece is provided with an ejecting 

catch. 


























323. G. P. Harpixe, Paris, ‘‘ Ascertuining and registering the number of 
passengers entering and leaving tramway cars.”—Dated 7th February, 
1871. 

For this purpose a strip of paper or other suitable material is employed, 
or it may be a cylinder, upon which three marking instruments act, one 
of such markers being operated by m:cans of a turnstile when a passenger 
enters a vebicle, another marker being operated by the turnstile when a 
passenger leaves a vehicle, whilst tue third marker is set in motion by 
suitable gearing from one of the wheels or axles of the vehicle, and acts 
to produce a mark whenever the vehicle shall have travelled a given dis- 
tan-e. 

326. H. Basquir, Pimlico, ‘‘ Drums.”—Dated 8th February, 1871. 

The heads of all the ordinary drums now used in military and other 
musical bands are posed of parcl t or vellum, which in wet or 
damp weather becomes necessarily useless od the purpose for which —— 

a8 th 





lever, to the other arm of which is attached an inking pad,which, as each 
pin passes the lever, is brought down and makes a mark upon the sur- 
tace of the paper. The distance between these marks will depend upon 

e ber and dist apart of the pius, and the relative speeds of 
the wheel which carries them, and of the main drum which advances the 
paper. 

341. C. F. Roperts, Gloucester-terrace, London, “ Lifeboats.”—Dated 9th 
February, 1871. 

Constructing lifeboats with an inner or main and outer or false keel, 
with ble and adjustable ribs so constructed that when the boat is not 
in use they may be disconnected from the inner or main keel, and when 
in use be fastened or ted to it. Further, in constructing all the 
other parts of the said boats in such a way that they may occupy little 
space when the boat is not in use. 


356. J. Quin and R. Eastnam, Leyland, “‘ Manufacture of hose.”—Dated 
11th February, 1871. 

The material to be formed into hose or piping is to be rolled on toa 
mandril about 60ft. long, and laid in the s between two parallel 
rollers which are nearly close together, a third roller is then brought 
down to bear upon the material upon the mandril, and thus the rolling 
is effected and the hose or piping made in 60ft. lengths ata tame. The 
third or top roller is mounted in a frame, so that it can be raised and 
lowered Lies placing in and removing the mandril containing the material 
to be rolled. 




















THE TRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


GREAT DEMAND FOR IRON FOR CANADA: Orders declined—ADVAN- 
CING PRICES: Circular from North Staffordshire, notifying rise 
in quotations—THE CANADIAN QUESTION DISCUSSED — THE WAGES 
QUESTION: Remarks upon the scale: Meeting of men—MEKTING 
OF MASTERS IN BIRMINGHAM YESTERDAY: The discussion—THE 
IRON AND STEEL INSTITUTE AND THE NORTHERN IRONMASTERS: 
The meting here next week—THE COAL AND STONE TRADE—THE 
MIDLAND Borer INSPECTION AND ASSURANCE COMPANY. 


ORDERS are almost everywhere being refused by the ironmasters 
of South Staffordshire. They cannot get out of hand within the 
prescribed time the specifications that their customers desire them 
to accept. First-class orders for Canada are declined. The 
Canadians have made a great mistake. They have too long de- 
layed their orders, and the result is that they will have to go 
without much of the iron that they had desired should be for- 
warded to them before the shipping season closes. The last day 
for getting iron on board sailing ships for Canada without incurring 
heavy assurance risks is the 10th of September. Yet some excellent 
orders arrived by the mail which was delivered on Wednesday. It 
will be almost impossible for any of the iron specified at this late 
hour to be got out of hand before the risky season commences. If the 
custowers are to get it at all they must receive it by steamer. That 
means an advance of 10s, per ton in freight, but less cost on account 
of insurance. The freightage by sailing ship is now about 15s., by 
steamer it is 25s. There is reason to conclude that there will be 
shipments of iron by steamer this season to a larger extent than 
previously. The Canadians have been encouraged to order very 
freely, because of the very excellent harvest prospects. They are 
likely, are the Canadians, to have a better harvest than ever before. 
This greatly encouraged them. Hence they are ordering iron very 
freely ; and when they learn that it cannot be sent to them as 
early as they would wish, rather than not have it they will give 
instructions for the steamers to be resorted to. 

Still much will depend upon whether the prices remain as now. 
If there should be any considerable increase in the quotations, 
then, of course, a different pbase will be put upon the whole affair. 
fhe merchants who usually purchase for the Canadians find that 
the demand has run up the quotations very considerably. To-day 
(Chursday) one of the leading North Staffordshire finished iron 
firms issued circulars quoting bars at £8 5s.— bars which the same 
firm would have sold afew weeks ago at very much under that 
price. But at these quotations they cannot supply the iron within 
the required time. In South Staffordshire also the firms who 
have not been getting list rates are all much stronger. 

The agitation by the men for a rise of wages has led during 
the week to great discussion, as well by masters as by men; 
what the men have done, and the whole case, is thus correctly 
epitomised :— 

At the gathering last week it was decided to communicate with 
the employers, and to request them tou make an advance of 61. per 
ton on puddiing and 5 per cent. on other wages, that being the 
amount recently awarded to the North of England ironworkers by 
Mr. Thomas Hughes, M.P., the arbitrator. Some of the speakers 
present were in favour of giving notice for a larger advance than 
5 per cent., especially those in the neighbourhood of Smethwiek. 
Other speakers condemned what is called the ‘‘ Thorneycroft ” 
scale, by which the trade of this district has been governed for 
very many years, and which has always worked tolerably well. 
This scale is that the puddling price should be is. in the pound 
according to the list price of bar iron. As this declared price 
fluctuates so the rate for puddling goes up or down, and 
with it all other classes of labour connected with iron- 
making. Of late years, however, some discrepancy has 
appeared between the “list” prices and the rate paid for pud- 
dung. Is is now 8s. 6d. per ton against £8, the declared quotation 
for bar iron. The men allege that in years gone by, when the 
** Thorneycroft” scale was originally started, bar iron frequen'ly 
went much higher than it has done for some time past, and they 





ar. required, and in every such case a band pelled to disp 
the drum altogether. ‘The invention of Mr. uit is to substitute 
steel or other metal heads for those now in use, by which means the 
«rum is rendered available in all weather, the steel or other metal heads 
not being in any manner affected by any change of the atmusphere. 
‘Le metal head also is less liable to be broken by accident or rough 
usage than those now in use. 
327. R. Matter, Westminster, “Repairing roads, d&c.”—Dated 8th Feb- 
ruary, 1871. ° 

This invention consists, First, in forming paved surfaces by inter- 
posing thin wrought iron overlanping sheets between the paving stones 
nd the bed on which they rest, s as to obstruct the rising of the concr t> 
or earth trom below, and thus prevent the formation of muds. Secondly, 
in the construction of a carriage or truck mounted on wheels and carry- 
ing a number of rammers or stampers elevated by the direct action of 
steam, or by tappets or otherwise, and dropping by their own gravity 
for the purpose of ramming dowa paving stones. Aan orthogonal motion 
is imparted to the said machine, so as to cause it to travel over the 
eatire surface to he paved. The same machine is described as being also 
suitable for ramming or consolidating the earth in forming water reser- 
voirs and ramparts of fortifications. 
339. J. Pumpurey, Bi®ningham, * Watering cans.”—Dated 8th February, 

187 


1. 

According to this invention the pump barrel and air reservoir of the 
garden engine are fixed inside the watering can by means of a foundation 
plate tixed to tae bottom of the can, and a cap or covering plate in which 
the pump barrel and air reservoir are screwed. The foundation plate 
contains the water way between the pump barrel and air vessel, the 
water entering the pump barrel though the perforations in the founda- 
tion plate. The top of the air vessel is furnished with the ordinary 
delivery pipe, which, when the nm engine is not in use, is secured 
between a spring tongue on the top of the can ‘and the handle of the can 
Outside the watering can, and opp.s'te the foundation plate inside the 
can, is a projecting foot plate. eu the apparatus is tu be used as a 
garden engine the can filled with water is heid down by placing the foot 
on the foot plate, and the delivery pire is released from the spring tongue. 
The deiivery pipe being held and directed by the leit hand, 2 is 
worked by the right band, and water from the can is thereby delivered 
by the rose or jet of the delivery pipe at the required place. 
u3l. R. G. Suute, Cooks-court, London, “Cutting mitres.”—Dated 8th 
February, 1871. 

A guillotine chiseiis worked up and down guides set at 45 deg., and, when 

brought down on to a piece of wood held securely on a flat bed, cuts the 

end of the wood t» an angle, so that when two pieces are brought together 

they will fit and form a corner. ‘ - 

338. H. LicurBown, Pendleton, ‘‘ Measuring lengths of paper hangings.” — 
Dated 9th February, 1871. 

The app aratus consists princi; 
number 


pally of a wheel ha uired 
pins or projections which act upon one ny of bell-orank 





fore think that they will not again obtain the higher rates 
fur puddling which have occasionally prevailed. They assert, 
moreover, that although there has been no change in the declared 
price of iron for some time past, the masters made an alteration 
in wages some time ago without altering the price of iron; and 
that though trade may not have so far improved as to warrant an 
advance in quotations, yet it is an undoubted fact that trade is 
now better than it was a few months since, and that with the ex- 
ception of leading makers, who have all along adhered to the list 
price, manufacturers, are, as a rule, receiving higher prices than 
they were earlier in the year. The simple reply of the masters to 
this is, that when the last advance was given it was upon the 
anticipated improvement in trade which was then felt in other 
districts, and which, it was thought, would soon reflect itself in 
Svuth Staffordshire. This was not the case, however, and it was 
ouly recently that the manufacturers in this locality have begun 
to feel that improvement in trade. They consider that the ad- 
vance guocieute given should be regarded as applicable to the 
existing state or things, and not to what has prevailed Jately. As 
far as we can gather, the movement on the part of the men does 
not appear to be very general, but is confined chiefly to the dis- 
tr.ct round Great Bridge and Wednesbury. 

The union in this part is not at all strong, though efforts have re- 
cently been made to strengthen the connection between South 
Staffordshire and the North of England executive. The men, 
however, seem to be rather lukewarm in the matter, and from a 
correspondence which has appeared in the local news r, the 
Staffordshire ironworkers do not appear to be particularly anxious 
tv send their money to be dealt with by »n executive so far away. 

The whole question was discussed at « special meeting of the 
finished iron trade held to-day (Thursday) in Birmingham. The 
meeting was called by the chairman of the trade, and to the con- 
siderable surprise of many members of the associati the 
dezision came to was that on and after the 9th of September a 
bonus of 6d. per ton be given to the puddlers— prices untouched. 

The pig iron trade is increasing in activity. The »dvance in 
price that has recently taken p! in Scotland, tic upward 
tendency of the northern markets, and the iucreasing require- 
ments fur local consumption are naturally telling upon the trade 
of this vicinity, for the distant supplies are being limited by the 
causes above mentioned, whilst the demand is becoming gradually 
greater. The principal makers are well sold for the rest of the , 
quarter, and as they anticipate the prices may stiffen by the en, ° 





they are not committing themselves to any large extent for next 
quarter’s make. Several additional furnaces are being prepared 
for blowing in, but no great increase in the make will be likely to 
take place at present. 

There is a good demand for “thick coal,” and prices have ar 
—— tendency. 

bite ironstone and gubbin are in good request, and are eager! 

sought after at advanced rates. . ” —— 

The South Staffordshire and East Worcestershire Institute of 
Mining Engineers have avsiled themselves of the meeting of the 
Iron and Stecl Institute to invite the North of England iron- 
mas‘ers and mining engineers to a return visit. It will be re- 
membered that two years ago these gentlemen were received with 
much cordiality by the Cleveland iron trade and the North of 
England Institute of Mining Engineers, when they paid their visit 
to the North of England, and they then invited their hosts to 
return the visit at the earliest opportunity. A very interesting 
excursion has been ueeee, The members will be entertained at 
breakfast by the Earl of Dudley, and will then proceed to the 
Rowley Hills, calling at the principal collieries. 

The list of papers to be and discussed at the morning 
meetings to be held on Tuesday and Wednesday shows that the 
institution will be mainly occupied in discussing matters connected 
with blast and puddling furnaces. One paper by Mr. Johnson will 
give particulars of the geological features of the district, and 
another by Mr. Snelus will be devoted to matters relating to the 
Bessemer process. Referring to the blast furnace papers, Mr. 
Gjers, a north country ironmaster and engineer, will give an 
elaborate description of some new works recently erected in that 
district, and will also show the successful changes that have been 
made in the size of Cleveland blast furnaces during the last ten 
years, On the second day Mr. Danks, from America, will read a 
paper on the ‘* Rotary Puddling Furnace,” which has of late excited 
a good deal of attention, and which it is to be hoped will prove as 
successful here as it is said to be in the United States. 

The programme clearly shows that the South Staffordshire iron- 
masters are going to receive the members of the institute in a 
cordial and hospitable manner. On Tuesday the works in the 
neighbourhood of Tipton will be visited; on Wednesday the Earl 
of Dudley will receive the members at Round Oak; Thursday will 
be devoted to the Birmingh»m establishments, and on Friday the 
members will be the guests of the Shropshire ironmasters at 
Lilleshall and Coalbrookdale, All the works belonging to the 
South Staffordshire Ironmasters’ Association will be thrown open 
tothe members, and many other works in the neighbourhood 
besid ting of this kind cannot fail to be productive 
of good results as far as the South Staffordshire iron trade is con- 
cerne 

The general industries of Birmingham and the surrounding 
districts are nearly all in a healthy condition. 

The Midland Steam Boiler Assurance and Inspection Company 
continues to be carried on with much success. The nineteenth 
half-yearly meeting came off in Wolverhampton on Wednesday 
afternoon, when Mr. G. J. Barker, chairman, presided. The 
accounts showed an increase of income upon the year, and a re- 
serve fund amounting to £2500, after the declaring of a dividend 
of 10 per cent. upon the paid up capital. The report presented by 
Mr. E. B. Marten, C.E., the engineer of the company, contained 
the following :— 

** Information has been received of thirty-three boiler explosions 
during the first half of this year—from January to June—causing 
the death of thirty-three persons, and the injury of forty-one 
others. The scenes of twenty-seven of these have been visited by 
your officers, in order to obtain correct particulars. The most 








frequent and fatal explosions were at ironworks, being ten ex- 
| plosions, causing twelve deaths. The other explosions were seven 

at mills or breweries, five at mines, four at farms, three at private 
| houses, three on board vessels, and one ona railway. The class 

of boilers which has exploded most frequently, aud with most 
| fatal results, has been the Cornish or Lancashire, being ten ex- 
| plosions, causing eighteen deaths, chiefly owing to the neglect of 
| Strengthening rings for the tubes, or from corrosion, which was 

undetected for want of inspection. Of the other exploded boilers 
eight were plain cylinders, three rag, three marine, three domestic, 
two multitubular, two small upright, one chimney, and one bal- 
loon. The causes of the thirty-three explosions have been various, 
but may be generally described, as in former reports, under three 
heads—seven, causing fifteen deaths, from faults in original con- 
struction, such as bad manholes, weak tubes want of stays, de- 
fective steam pipes; eleven, causing ten deaths, from faults 
arising during working, such as corrosion, or seam rip; and 
twelve causing seven deaths, from faults which might be guarded 
against by careful attendants, such as undue pressure and short- 
ness of water. The three other explosions, causing one death, 
were om causes extraneous to the boiler, or not certainly ascer- 
tained.” 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE—THE NEW WORKS—THE NINE 
HOURS’ MOVEMENT AT NEWCASTLE—SHIPBUILDING AND ENGI- 
NEERING — PRICES. 

On Tuesday the weekly iron market at Middlesbrough was well 
attended, but the amount of business actually transacted on Change 
was exceedingly small. The fact is there are no sellers of pig 
iron. No. 3 is quoted at 50s. per ton, and the other qualities 
bring proportionate rates. The make in Cleveland is now 
enormous—about 160,000 tons per month—but the makers are so 
full of contracts entered into some time ago that any immediate re- 
quirements cannot possibly be attended to. Practically speaking, 
there are no stocks, and week after week premiums are offered 
for hundreds of tons of pig iron to complete cargoes of vessels 
loading in the river Tees. So anxious are the makers to keep up 
their deliveries that they have every avuilable furnace in blast, and 
actually send the pigs to the ships before they are thoroughly 
cold, All the smelters feel that if they had double the plant 
they would be kept busy. The result of this great briskness, 
should it continue a little longer, must be a further advance in 
prices. 

Respecting the finished iron trade there is little to be said. 
There is not such a heavy demand for rails, but the works in the 
North of England are amply supplied with orders, which will keep 
the mills going during the season. Although the inquiries are not 
so numerous, the prospects of the rail trade are decidedly good. 
Plates and angle iron are in request in consequence of the sutis- 
factory state of the iron shipbuilding trade not only on the Tyne, 
Wear, Tees, and Humber, but on the other rivers in various parts 
of the kingdom. ‘There is a steady demand for bar iron, and a 
ready market for billets, rods, wire, nuts, and bolts. 

The flourishing state of the iron trade is causing the new firms 
to redouble their efforts to forward the erection of their works. 
Messrs, Whitwell and Co., of South Stockton, have commenced 
to make the foundations for their new blast furnaces. 

Three months of the best part of the year have rolled away, and 
the strike in the engineering trade for the adoption of the nine 
hours’ movement at Newcastle-on-Tyne has lasted all that time. 
The Jatest phase in this sad, suicidal struggle is the introduction 
o! foreign workmen to take the places of those on strike. Capi- 
talists having organised for the pi of importing 2000 
engineers from the Continent, no time been lost in carrying 
that intention into effect. Some Belgians have arrived in New- 
castle, and have begun work at several of the factories. The 
agents of the masters abroad report that more men will follow. It 
is quite possible, however, that this of obtaining men may 
be effectually checked before anythiog like the 2000 men are pro- 








eured, as the Nine Hours’ League representatives on the Continent 
are industricusly moving about pas explai the position of 
the trade in Newcastle. Many of the who have 
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started work are merely labourers, and the men on strike con- 
fidently assert that in a week or two the masters will 
be as anxious to get rid of the foreigners as they have been to 
secure them. The number of strike hands in Newcastle now is 
only 2978. Subscriptions towards supporting them flow in from 
all parts, and since the capitalists’ meeting in London the men’s 
fund has been so much enlarged that they are this week declaring 
an allowance of 6s. per man. At Sunderland, where the nine 
hours system has been in operation for a quarter of a year, trade 
is brisk and matters are going on amicably. The men at Newcastle 
seem as determined as ever to adhere to their resolution of re- 
maining on strike until the nine hours’ movement is an accom- 
plished fact. It is rumoured that another centre of industry in 
the north will soon join Newcastle in the struggle for the reduc- 
tion of the hours of labour. This, I believe, is untrue; the men 
in Newcastle, although receivipg better support than ever, will 
continue to concentrate their operations there until the battle is 
ended. The nine hours’ movement is now a secondary question; 
labour versus capital are fighting bitterly for eS 

All the shipbuilders are as busy as they possiblycan be, __ 

In the various engineering establishments there is great activity. 
Marine engine builders still find great difficulty in getting through 
their work fast enough. 

Locomotive builders have plenty of work on hand, and the firms 
whose speciality is the construction of blast furnace plant are as 
busy as possible. 

The prices of iron are as follows: — Pig iron, No. 1, 54s.; 
No. 2, 52s. 6d.; No. 3, 50s.; No. 4, 48s, 6d. The prices.of manufac- 
tured iron are as follows:—Common bars, £7 to £7 28. 6d.; cable 
iron, £7 12s. 6d. to £8 2s. 6d.; ship plates, £8 17s. 6d. to £9; boiler 
plates, £9 5s. to £9 10s. ; rails, £6 15s. to £7; colliery rails, £6 17s. 6d, 
to £7 10s.; puddled bars, £4 17s. 6d. to £5. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE GLASGOW PIG IRON TRADE—EXPORTS AND IMPORTS OF PIG 
TRON—NEW SEAMS OF IKONSTONE AND COAL—THE MALLEABLE 
IRON TRADE—NEW TRAMWAY COMPANY— ENGINEERING, IRON- 
FOUNDING, AND SHIPBUILDING ON THE CLYDE—NEW CONTRACTS 
—PsoGRESS OF THE TAY BRIDGE— ALTERATIONS AT WAVERLEY 
BripGe£, EDINBURGH. 

ScoreH pig iron is still advancing in price, being now nearly 1s. 

ton higher than it was last week, and, as there seems to be no 

Emit to the demand at present, it is not unlikely that the market 

may continue to rise. From the Continent there is still an in- 

creasing demand for Scotch iron, and, notwithstanding the present 
high price of pigs, America seems to find it advantageous to keep 
op shipping from this country. There is at present a large busi- 
ness doing in warrants at 63s. 1d. cash, and 63s, 5d. cne month. 

No. 1, g.m.b., 63s. 3d. ; No. 3, 62s. 3d. 

The shipments of pig iron from all Scotch ports for the past week 
are -Foreign, 14,933 tons; coastwise, 4489 tons; total, 19,422 tons. 
Last year at same time the total shipments were 10,720 tons, so 
that there isan increase for the week of 8702 tons. The total 
shipments for 1871 now amount to 526,266 tons ; and for 1870 at 
same date, 399,975 tons, showing an increase in favour of this year 
of 126 291 tons. 

The imports of Middlesbrough pig iron into Grangemouth for 
the week ending August 19th amount to 1760 tons, while last year 
they were 2!25 tons, showing a decrease of imports to the extent of 
365 tons. The fact of the imports lessening while the market here 
is rising is an indication of the demand for pig iron being general 
all over the country. It has been often said that should the 
Glasgow market rise very high we should have a large influx of 
Middlesbrough pig iron; but, as the returns above show, the result 
is rather the reverse. The local demand in Cleveland is at present 
so strong as to tax the makers to maintain the supply, and the 
stock of iron there being small the prices have been steadily ad- 
vancing in harmony with the Scotch market. 

It is stated that new seams of ironstone and coal have recently 
been discovered by one of the principal ironmasters in the Coat- 
bridge district, a staff of workmen having been engaged boring for 
some time. The new field is at some distance from the furnaces, 
but it is said that the excellent quality of the minerals will amply 
repay the cost of transit. 

here is increased activity in the malleable iron trade, and so 
great has the local demand become that the principal makers have 
advanced the price of bars 10s. per ton, other makes having risen 
in proportion. 

Anew tramway company, the object of which is to connect 
Wishaw and Hamilton with the east end of Glasgow, is now 
advertised, and, as there are some well-known names in the diree- 
torate, there is every confidence that when the scheme is carried 
out it will prove abundantly successful. 

The engineers and ironfounders in the West of Scotland continue 
very busy, and in shipbuilding there is no falling off. On the 
contrary, some very large and important contracts have just been 
settled on the Clyde. Messrs. Caird and Co. have been instructed 
by Messrs. Inman to build for their Liverpool and American line 
a screw steamer of about 480ft. long over all, and about 430ft. 
keel and fore-rake, 44ft. breadth of beam, 36ft. depth of hold, 
while the gross tonnage of the ship will be about 4800. The 
vessel is to be fitted with compound engines by the builders of 
750-horse power. She will be full ship rigged, and is expected to 
attain a speed of sixteen knots per hour. This steamer will be 
the largest merchant vessel afloat excepting the Great Eastern, the 
latter being about 130ft. longer than the proposed new steamer. 
It is said that carte blanche has been given to the builders to 
produce one of the best ships possible, and it is likely that this 








will lerable 


In Dundee there never was so much done in iron shipbuilding at 
any period as there is at the present time. The whole of the ship- 
yards there are busy, and they are likely to continue so for some | 
time. In one yard a fine iron vessel of 2000 tons was launched on | 
Saturday, and the same firm have as much work on hand as will | 
keep them employed for a long period. The founders there are 
exceedingly busy, so much so that some of the engineers have to 
send their orders for casting elsewhere. 

That new firm, Messrs. Cunliffe and Dunlop—an offshoot from 
the establishment of Messrs. John Elder and Co.—launched their 
first iron steamer on Friday very successfully. She is 550 tons, 
180ft. by 25ft. by 11ft., and is being furnished by the builders 
with compound engines of 70-horse power. Messrs. Cunliffe and 
Dunlop have a good many orders on hand, there being four other 
steamers on the stocks, besides a larger one of 300ft. keel to lay 
on #s soon as they have the enlargement of their yard com > 

Among other important launches during the past week there 
was a screw steamship of 3000 tons register, and 500-horse power 
nominal, from the yard of Messrs. Denny and Brothers; also a 
screw steamer of tons register, and 400-horse power nominal, 
from the yard of Messrs. John Elder and Co, The latter, named 
Prins Hendrik, is to trade between Holland and Java, vié the 
Suez Canal. 

Considerable prog has been made with the first southern 
abutment of the Tay Bridge, which is being built very strongly of 
large Carmyllie blocks, brought to Dundee by rail and then 
8 across. Excavations are being carried on for the first pier 
on eliff, and the second on the shore. The jetty is now com- 
pleted, and has 8ft. of water at the end of it at low tide. It is 
angled im a north-easterly direction, so as to form a harbour, giving 
shelter from the strong north-east winds. A large platform is 








being constructed at the shore end of the vier for receiving | was 


material, and a railway runs the whole length of the jetty, so that 
the wagons may be moved with facility. Already a considerable 
number of c-~ cast iron cylinders for the foundations of the 
- have been landed; but some delay has occurred in the 





elivery of bricks. It is expected, however, that a ts 
will soon be made for landing on the pier no less than 10,000 fa-day. 


A steam crane works the elevator to a oe per cliff, 
where the railway will join the bridge. T'  enginser oflies Ss 
now completed and occupied, and a range of buildings inten 

for the accommodation of about a hundred workmen will soon be 


ready. There buildings include a kitchen, large dining and reading | 


room, store room for the men’s chests, and dormitories. 

The service bridge between the north end of Waverley Brid 
and Canal-street, Edinburgh, is now quite completed and cual 
for traffic. It has been constructed in the same substantial 
manner as the principal temporary bridge which crosses the main 
line, and has been in use for some time now. The portion of the 
line between Canal-street and the market is intended to be used 
for through traffic going east and south. It isin contemplation 
by the North British Railway Company to construct platforms 
for the Queensferry and Bathgate branch lines, provided they can 
acquire sufficient ground for the purpose, he new booking 
oftices of the company in the west part of the block of buildings 
beside the North Bridge are ready for opening, but will not be 
called into requisition for some weeks yet. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE IRON TRADE: The position but little changed since last week: 
Few complaints emanating from makers : No lack of employment 
at the works: Future prospects hopeful: Fhe current demand 
as much as can be met by manufacturers under present circum- 
stances: Large clearances to the American States and Canada: 
South American and Indian requirements—THE EUROPEAN 
DEMAND: Disappointment of makers in regard to Russia, 
Germany, and France—THE HOME TRADE—QUOTATIONS— 
THE TIN-PLATE TRADE— STEAM COAL TRADE: Termination of the 
strike: The probable arbitrators —THE Mwynpy IRoN ORE 
ComMPANY—MONMOUTHSHIRE WaGon Company (LIMITED)—THE 
ALEXANDRA Docks. 

THE position of the iron trade has undergone but little ch as 
far as South Wales is concerned, since last week. Quietude ap- 
pears to be its principal characteristic just now, although few if 
any complaints emanate from makers, and there is no lack of em- 
ployment at the works. The prospects for the future are gene- 
rally considered so hopeful that, comparatively speaking, but 
littlethought is bestowed upon the present. With the temperature 
still high and the holiday season atits height, every facility and induce- 
ment being set for them by the various railway companies to lure 
would-be excursionists to country and seaside scenes, neither 
master nor man seems to care a great deal about the state of the 
market for the time being. Mill, and forge, and mine are deserted 
by some, at least, of their workers every day, and for those who 
remain behind in their avocations there is ample work to be found, 
and it is well if thew powers of endurance will admit of their work- 
ing something like full time. 

The state of the trade is satisfactory, notwithstanding that 
there are few fresh transactions to be recorded. The current 
demand is quite as much as makers can meet under present cir- 
cumstances, and there is no apprehension in regard to the future, 
which is a very gratifying state of things as compared with what 
was experienced in the corresponding period of last year. Few 
of the manufacturers of finished iron, indeed, evince any parti- 
cular desire to enter into new engagements, unless it be with their 
oldest and most regular customers, and their works are chiefly 
employed in clearing off the orders which had accumulated on 
their books during the last two or three months, The largest 
possible quantities of railway materials are being turned out for 
the American States and the Canadian Dominion, the means of 
supplying the latter country with steel metals being developed 
and extended as rapidly as time and capital will permit, and the 
requirements of both countries seem rather to increase than 
otherwise. On account of South America and India there is a 
continued inquiry for bridge iron, plates, and some other lighter 
descriptions of make, and the makers of these qualities anticipate 
a fairly flourishing business for some time to come, so that the 
market is firm onl prices well maintained. 

Altogether a good deal of iron of various descriptions has been 
cleared from this district to European markets during the last 
three months, but the exports have been, and still are, almost 
exclusively to the south. Turkey and Italy have taken consider- 
able quantities of rails, bars, and plates, and some manufacturers 
are still somewhat extensively engaged in specifications from those 
countries. Otherwise the continental trade this year has been 
unsatisfactory. In regard to Russia, Germany, and France, Welsh 
manufacturers have experienced no little disappointment, as from 
each of those empires an extensive demand was looked forward to. 
This year, at least, their expectations are not likely to be realised; 
but in all probability during the ensuing year a better state of 
things will exist. 

Home business remains quiet, especially as far as finished 
descriptions are concerned. The production of pig iron is by no 
means lessened, and there are no indications that stocks are in- 
creasing. Prices are still reported as tending upwards, and it is 
not unlikely that a decided rise will be made in quotations before 
the end of the year. 

Rails are still quoted £6 10s. to £7 per ton f.o.b., and the 
several descriptions of pig the same as last repo! 

All the tin-plate making establishments continue to exhibit de- 
cided activity. Orders are coming in regularly, and future pros- 
pects are hopeful. 

The steam coal trade is likely again to soon occupy its wonted 
position. One arrangement has at last been come to between the 
colliery proprietors and their men in Glamorganshire, each side 
having, after twelve weeks’ opposition, agreed to refer the matters 
in dispute to arbitration. The arbitrators have to decide upon 


| the rate of wages to be paid to the turnouts, by taking into con- 


sideration only the rates of wages paid at all the other collieries 
at which steam coal is raised in Monmouthshire and South Wales. 
The arbitration is to be concluded within six months, and it only 
remains now to name the arbitrators and umpire. Pending the 
decision the men will resume work, and be paid by ‘‘ draws,” 
which will be governed by the rate of wages paid up to May 
last. Considerable satisfaction is felt throughout the district 
that the termination of the unfortunate dispute has at 
last arrived, and everything will now be done, no doubt, to 
replace things in their former positions. The turnouts were ex- 
pected to return to work towards the end of the week. The out- 
put will expand perceptibly from the first day of their recom- 
mencing work, but it will be months, in all probability, before the 
clearances from the district will be equal to what they were before 
the strike commenced, as many buyers have gone to other coal 
cing districts to make their purchases, and many of the 
old colliers have found employment in other loealities, where they 
will probably continue towork. A large number of 
who were brought into the district have returned to their 
and it is not ex that many of them will remain. 


Who will be as arbitrator between the colliers and their 
Sey etre eae roan babe meting se oe ‘tatives of 
both sides will be held for that on next. The 
belief is current, however, that Mr. Bidder, the eminent mining 


engineer, will be selected on behalf of the masters, and it is likely 
that Mr. Alexander M ‘Donald, president of the National Association 
of Miners, will be chosen to represent the interests of the men. 
Lord Cairns is spoken of as the probable umpire. 

At a special meeting of the Mwyndy Iron Ore Company, Mr. A. 
Brogden, M.P., presiding, an interim dividend of 2s. per share 
declared. e half-yearly report and statement of accounts 
showed that the concern was being worked in a satisfactory manner. 


At the half-yearly meeting of the Monmouthshire Wagon Com- 
pany (Limited) a dividend at the rate of 6 per cent. per annum 
was declared. 

Mr. George Elliott, M.P., and several other directors of the 
Alexandra Docks, Newport, have just paid a visit to the works, 





Satisfactory progress is being made by the contractors, and Mr. 


Elliot expressed an opinion he saw no reason why the dock 
should not be completed within a period of twelve months, It is 
now fully understood that the Great Western Company will 
render material assistance in the completion of the dock in order 
= — may secure proper facilities for the shipment of Aber- 





NOTES FROM THE NORTHERN AND EASTERN 
COUNT 


(From owr own Correspondent.) 

MECHANICAL INDUSTRY ON TYNESIDE—THE BLOCK SYSTEM ON THE 
LONDON AND NORTH-WESTERN RAILWAY-—STRIKES AT LEEDS AND 
NEwcAsTLE—THEScINDIA (8.8.)}-—THE NorTH-EAsTERN RAILWa\ 
AND THE TyNE Doox—Tramways a? LivERPOOL—CoNsET? 
Tron Company (Limrrep)—MALLEABLE HEMATITE IRON COMPANY 
(LimrreD)—WHITEHAVEN, CLEATOR, AND EGREMONT RAILWway-— 
CLEVELAND IRONSTONE—STATE OF TRADE: Sheffield: South 
Yorkshire: West Yorkshire, 

In consequence of the great strike among the mechanical 
engineers of Newcastle and Gateshead, a number of orders for 
marine engines continue to be sent from the Tyne to other 
districts in Eogland and Scotland. One local steam-shipping firm 
is stated to have given orders last week to the amount of £21,000 
to distant manufacturers. 

Hitherto, 150 miles of the London and North-Western Railway 
have been worked on the block system. An order has now been 
issued for working 550 miles more on the same system. 

The 2000 hands employed by Messrs. Fairbairn, of Leeds, who 
were locked out last week in consequence of a strike among the 
boys employed by the firm, resumed work on Monday morning, the 
firm having conceded an advaniee of 1s, per week, and agreed to 
pay for the time each man was locked out. Some of the strike 

ands resumed work at Sir W. Armstrong’s on Monday, and 
others are expected to follow. 

Messrs. Oswald and Co. have launched the largest screw steamer 
ever built on the Wear. They havea sister ship on the stocks, 
besides orders in prospect for two more vessels of the same size 
and class. The vessel just launched is the Scindia, 2150 tons 
register, built for Messrs. Norwood and Co., of Hull, for their 

Cross line of steamers between London and Calcutta. The 
sister vessel is to be launched in about six weeks. 

The directors of the North-Eastern Railway are adopting 
measures for increasing the traffic facilities afforded at Tyne dock. 

The Liverpool Tramways Company has declared a dividend at 
the rate of 6 per cent. per annum for the past half year. 

The Consett Iron Company (Limited) appears to be doing well. 
The amount paid up upon its shares is £7 10s., and the dividend 
and bonus to be paid for 1870 amount to 12s. Gd. per share. The 
profit realised last year amounted to £101,741. The company has 
now four furnaces in blast, and a fifth is approaching completion. 
Some unavoidable delays have taken place in connection with the 
Westwood colliery and coking establishment, but the pit has now 
been sunk to the lowest seam, showing a satisfactory section. The 
coke ovens and other erections have been contracted for, and are 
expected to be brought into profitable operation before 1872. 

A new company, under the title of the Malleable Hematite Iron 
Company (Limited), which has purchased the works of the late 
Solway Malleable Hematite Iron Company, kas started in the 
manufacture of bolts, rivets, screws, &c, Upwards of twenty men 
are now employed by the new company. 

The half-yearly dividend of the Whitehaven, Cleator, and 
Egremont Railway Company is to be at the extraordinary rate of 
13 per cent. per annum. 

 tronstone miners are working steadily throughout the Cleve- 
land group, and the output is being increased as new mines are 
being developed in the Guisborough, Skélton, and Brotton 
districts. 

Most branches of trade at Sheffield continue in a satisfactory 
state. There is an excellent demand for steel, on both home and 
foreign account ; the American demand, indeed, was never so 
active. Some orders for railway material have come to hand on 
colonial account. The armour-plate mills are fully employed upon 
plates for war vessels and coast defences. Most of the orders in 
course of execution are for foreign Governments, but a little is 
also being done for the British authorities. There is a good 
inquiry for bridge and boiler plates, and every description of rolled 
iron. 

The iron trade continues active in West Yorkshire. The manu- 
facture of locomotives and marine engines also displays a large 
measure of activity. The South Yorkshire ironworks continue 
about as brisk as ever. The mills are-kept fairly employed; plates 
are in good demand, but there is rather a moderate inqviry in 
some quarters for rails and sheets. The strike in South Wales, 
now happily closed, had the effect of increasing the demand in 
South Yorkshire for steam and gas coal. Coal for furnace pur- 
posse ie in tolerably brisk demand, and there is an active inquiry 

‘or coke. 
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THE dividend of the Lancaster and Carlisle Railway Company 
for the past six months is at the remarkable rate of 11} per cent. 
per annum, 





Sert. 1, 1871. 


ON THE CONSTRUCTION OF TRACTION 
NGINES. 


No. VI 


Tue best traction engine which it is possible to build is 
useless without a sie boiler to supply it with steam. 
This fact should be sufficiently obvious; and yet an exami- 
nation of the history of steam propulsion on common roads 
will show that it has been systematically neglected. The 
first engine that ever ran on a road was invented by 
Cugnot, and tried in the year 1770. It could only run for 
about a quarter of an hour continuous!>, and had then to 
stand for about the same space of time to get up steam 
again. This was a bad beginning, and for very many 
years after Cugnot’s time the want of boiler power retarded 
the introduction of steam on common roads. If any of our 
readers wil] but glance at the engravings published in any 
treatise on the steam engine showing road locomotives, he 
canvot fail to be struck with the obvious inadequacy of the 
means provided to secure the required end. We have 
stage coaches propelled by large cylinders, the boiler occu- 
pyipg no more space than the “ boot;” we have omnibuses 
just as well provided with cylinders, the boilers consisting 
of a few tubes, and a fire-box which would hold about a 
hatful of coal. It is not a matter for surprise that such 
machines were failures. Even in the present day boilers far 
too small for their work, or improperly designed, are adopted 
without hesitation by engineers who ought to know better. 
This is not and has not been done without reason, and the 
reason is easily found. The boiler is an extremely incon- 
venient feature in road steamers, traction engines, or 
steam omnibuses. If of proper dimensions it takes up a 
great deal of room, and is very heavy. Therefore persis- 
tent attempts have been made to reduce its weight and 
dimensions, and the notion has obtained that by increasing 
the working pressure the dimensions of the boiler might 
be reduced, We have heard it urged that by doubling the 
pressure a boiler might be halved in size, still re- 
taining the same power. If this were true, then a boiler 
about the size of a quart pot, heated by a spirit lamp, and 
worked at 1000 Ib. on the square inch, would suffice for all 
ordinary purposes. The great lesson has yet to be learned 
we fear, that as in locomotives and marine engines, so in 
traction engines, ample boiler power must be provided 
before any satisfactory result can be obtained. 

No locomotive superintendent ever troubles his head 
now as to the type of boiler he will use. No designer of 
traction engines sets to work with bow-pencil: and square, 
without inward misgivings as to the relative merits of 
horizontal and vertical boilers. Whichever he selects, 
he will, he fears, be sorry he had not chosen the 
other. For ourselves, we have no doubts on the 
matter; the experience of locomotive superintendents, 
extending over a period of .nearly forty years, has 
demonstrated that no type of boiler is so suitable for 
the purposes of locomotion as that ordinarily used on our 
railways. What is true on the rail is true on the road. 
We give an unqualified preference to the locomotive type of 
boiler for traction engines. There is not a single argu- 
ment that can be urged against it possessing the smallest 
weight but one. When descending steep hills the top of 
the fire-box may be left bare of water. The evil is purely 
imaginary, In our own experience we have never so 
much as melted out a lead plug from this cause. Messrs. 
Aveling and Porter, who use only the locomotive type of 
boiler, never experience any trouble from this source. Even 
Messrs. Fowler and Co. of Leeds, whose ploughing engines 
have often to stand on steep inclines for hours together, 
adhere to the horizontal type. As regards the subject 
with which we are dealing, the traction engine proper not 
the self-propelling ploughing engine, it is evident that at 
the time risk is run of burning the top of the fire-box 
when running down hill, little or no steam is needed. If 
the hill is a long one it suffices to put a little fresh coal, 
equally distributed, over the grate, and to open the fire- 
door the box cannot then be over-heated. On short hills 
opening the fire-door will suffice ; but it does not follow 
from all this that we should use in the traction engine a 
boiler proportioned exactly like that of the locomotive; on 
the contrary, as the conditions under which a traction 
engine works are somewhat different from those under 
which a locomotive performs its duties, some alterations 
must be made in the boiler; but these aiterations are simply 
changes in detail, not in principle. 

In the first place, as the engine must be prepared to 
work on inclines unknown in railway practice, means must 
be adopted to guard against the fire-box crown being left 
bare when descending them. It is therefore expedient to 
carry a good depth of water over the fire-box on a level. 
This can be effected either by working the boiler very full 
of water, or by keeping the fire-box very low. If we adopt 
the first plan we run the risk of priming, if the latter we 





reduce the space available for the insertion of tubes. A 
combination of the two plans ap) likely to give the 
best result. The back part of the internal fire-box should 


be lowered, and the external fire-box should be kept high 
with regard to the barrel, or else a steam dome should 

fitted to the latter. No locomotives work steam so as 
those with domes, and if it is found worth while to admit 
them on our railways, they will be found still more useful on 
common roads. On our railways nothing but very pure 
and good water is ever used. he traction engime has to 
make steam of any water that comesto hand. The use of 
a high, narrow dome is the best possible means of prevent- 
ing water entering the cylinders. It may be dispensed 
with, however, if its equivalent in the shape of a raised 
tire-box shell is ado; The accompanying di will 
illustrate our meaning better than a long description. The 
barrel here is kept low on purpose to allow plénty of 
tubes to be put in, and it is worked nearly full of water. 
This securesa good depth over the top of the fire-box, 
while ample steam space is supplied by the raised crown of 
the outer shell; under such circumstances no steam dome 
is needed. However, for ourselves we prefer a boiler flush 
from end to end, as being simpler aud cheaper to make, 
with a tall, narrow dome near the chimney. e principal 


point to secure is thatthe fire-box crownshall have plenty of 
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water over it when the engine stands on a level. If this 
is the case there is no danger of burning the fire-box crown 
going down hill, provided the barrel of the boiler be not too 
long, and as this mistake is never committed by builders 
of traction engines we need not further refer to it. 

We have now to consider what the dimensions of the 
boiler should be for a given power, and this is after all 
possibly the most important point that can be discussed. 
Themoment we come to consider it we discover why it isthat 
the vertical boiler cannot compete with the horizontal type. 
The grand defect of the former is that, under the given 
conditions,as much heating surface cannot be got into it as 
into the locomotive boiler. There is, indeed, one vertical 
boiler which competes successfully with the horizontal on 
fis basis, supplying more heating surface, of the best 
quality too,in a given space, than any other with which we 
are po lhear ent 3 ot inasmuch as this boiler has not yet 
been used with traction engines, it is unnecessary to say 
more about it than that in some res it resembles the 
boilers used by Messrs. Shand and Mason in their latest 
designs. Those whe have read these articles attentively 
will remember that we proposed to adopt in our 
theoretical 10-ton engine cylinders 8in. in diameter 
by 10in. stroke, the diameter being considerably 
greater in proportion to the commercial power than that 
used by any maker at present. We shall assume as before 
that 140 revolutions are made per minute when the engine 
is travelling at 24 miles per hour, and that the average 
pressure in the cylinder is 751b., or providing for back 
pressure, let us say, to be on the safe side, 80 lb. per square 
inch, At 140 revolutions the engine will use 560 cylinders 
full of steam per minute. The contents of each cylinder, 
including clearance and ports, may be taken as one-third of 





a cubic foot. Therefore the whole consumption per minute 
will be a little less than 187 cubic feet per minute, or per 
hour 11,220ft. The volume of steam at a total pressure 
of 80+ 15=95 lb., water being 1, is 280°5; consequently, to 
supply 11,220 cubic feet of steam per hour, we must 
evaporate 40 cubic feet of water. Now a good locomotive 
boiler properly fired, and with an adequate draught, will 
evaporate about one cubic foot of water per hour for every 
5ft. of heating surface, consequently our boiler must have 
at least 200ft. of surface; less than this can be made to do, 
but it cannot be made to do with economy. A striking 
instance of the defects of the vertical boiler is supplied by 
the case of the Chenab, shown at Wolverhampton. This 
engine had but 109 square feet of surface to supply two 
cylinders. Aveling and Porter’s six-horse engine, had 
109 square feet of surface to supply one cylinder; some- 
what less in diameter, the piston speed being nearly 
identical. The boiler of the Chenab was made still worse 
by feruling up the tubes until the draught was reduced. 
But it appears from this it is obvious either that Messrs. 
Aveling and Porter give a great deal too much surface, or 
the Chenab had far too little;‘the results of the tests, which 
have already been fully reported in our.columns, justified 
Messrs. Aveling and Porter's practice. If builders of 
traction engines would lay it down as an invariable rule 
that five square feet of heating surface must be used to 
evaporate one cubic foot of water, they would never have 
to complain of want of steam, provided the boiler is other- 
wise right. 

Only one other point connected with boilers remains to 
be discussed here, viz., the pressure to be carried. This 
should in traction engines never exceed 1201b.—100 Ib. is 
to be preferred. Higher pressures are only adopted be- 
cause the cylinders used are too small. The extra weight 
introduced into a pair of cylinders by increasing their dia- 
meter from 7in. to 8in. is nothing compared to the weight 
and cost incurred in making a boiler fit to carry 140 Ib. in- 
stead of 100lb. We shall return to this branch of the 
subject. In a concluding article we propose to consider 
the question of adhesion, and possibly to say something 
about arrangements for steering. 





SourH KENSINGTON AND THE ScHooL oF Mrves. —South Ken- 
go has long been chiefly known to the world as an artistic 
and scientific monster, always seeking something to devour. It 
has eaten up the schools of art, and reduced them to a dead level 
of mediocrity; and now it is endeavouring to encompass within its 
capacious maw the schools of science, everywhere and of every 
class. The last choice morsel upon which it has set its evil eye is 
the Royal School of Mines in Jermyn-street. Now, experience 
and reason alike combine to show that this centralisation is not 
either wise or salutary to the cause of progress. It cripples indi- 
vidual effort, destroys enterprise, and discourages originality. The 
ee interested in mi . Instead of 
abso this an distinet branch of ap science in 
a gen school, it — to be endowed with greater indepen- 
dence, and infused wi igher spirit. What we want is an Act 
of ey iring the directly responsible managers of mines 
to pass a so’ examination in their business, and to 
practice under a diploma. For this examination and ~~ 
of the profession of ‘‘ mine ca) 


ptain,” the Royal Schoo’ 
every facility, and instead of being ‘‘ submerged in what is desig- 
nated a general science school” at South Kensington, it ought to 
be strengthened, and empowered to stand in a higher position 
upon its own distinctive basis,—Globe, 
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THE [RON AND STEEL INSTITUTE OF GREAT 
BRITAIN, 
(From our own Correspondent.) 


THE autumnal meeting this year of the Iron and Steel Institute 
of Great Britain commenced last Tuesday at Dudley, The busi- 
ness meetings were held in the Lecture Hall of the Mechanics’ 
Institute in that town, and admirably the room served the purpose. 
The attendance of members was, alike in numbers and influence, 
in no way inferior to that of any previous meeting of this rapidly 
rising Institute. 

The council was well represented by Mr. Henry Bessemer, 
president; Mr. John Hartley, Wolverhampton, trustee ; vice- 
president, Sir John Alleyne, Bart., Butterley; Messrs. I. Low- 
thian Bell, Newcastle ; Wiliam Menelaus, Dowlais; J. T. Smith, 
Barrow-in-Furness; Robert Heath, Stoke-on-Trent; R. Cassells, 
Glasgow; Walter Williams, Tipton. Members of council :— 
Messrs. W. R. Innes Hopkins, Middlesbrough; C. Bagnall, 
Whitby; R. Fothergill, M.P., Merthyr; W. 8. Roden, M.P., 
Stoke; T. E. Horton, Shifnal; G. J. Barker, Chillington; George 
Addenbrooke, Darlaston; H. O. Firmstone, Stourbridge. The 
general secretary, Mr. John. Jones, Middlesbrough, and the 
foreign secretary, Mr. David Forbes, London, besides a large 
number of members, were also present. 

The President, in opening the meeting, said that it was with great 
pleasure that he saw before him so good an assembly of the 
members of the Iron and Steel Institute, more especially so 
because on this occasion they were visiting one of the most in- 
teresting districts that country represented in the iron manu- 
facture. Indeed they were in a district in which they might say 
that the great iron trade of this country took its rise. Its very 
cradle, its birthplace was around them. He was sure that in 
visiting this place they would all see many things interesting to 
the individual manufacturer, whether it be taken from a manu- 
facturing point of view, or as a question of scientific interest. 
There were in the old works around that district many old furnaces 
that would perhaps strike the minds of the gentlemen who had 
come to South Staffordshire for the first time from the newer 
districts. Cleveland men would look on some of the small fur- 
naces of Staffordshire with the eye of those who might reason that 
they had something newer, something better than what they then 
saw. But he thought that they must cast their eyes a little 
further to see where these old furnaces took their patterns from. 
In the old days when charcoal was the only fuel, the ironmasters 
could say, ‘* We have near Tunbridge two bn furnaces, in which 
we can absolutely cast a cannon of l5cwt. once a day.” It was 
from these that the old Staffordshire ironmasters had to start; 
and when they knew that the iron that they had produced from 
charcoal and coal had given fame to their county, when they 
knew how Staffordshire bars and Staffordshire plates were valued 
all over the world, they should look upon the objects around 
them as of great interest, embracing work worthy the study of the 
iron manufacturer generally, He would not further occupy their 
attention. 

The election of new members was then proceeded with. At its 
close, Mr. Head and Mr. Plum announced that the following 
gentlemen had been elected :— 

William Daniel Allen, Bessemer Steel Works, Sheffield ; W liam 
Scrope Ayrton, Saltburn-by-the-Sea; William James Armitage, 
Farnley Ironworks, near Leeds; Isaac Armstrong, Solway Hema- 
tite Iron Company, Maryport; Thomas Jobn Bewicke, 2, West- 
minster-chambers, Victoria-street, London; John Bourne, ti, 
Mark-lane, London; Federiro Bayo, La Felguera Works, Asturias, 
Spain; William Baker, 46, High-street, Sheffield; Charles Bladen, 
Blochairn Ironworks, Glasgow; Sir Antonio Brady, Maryland 
Point, Stratford; Arthur Carrington, Wingerworth Ironworks, 
Chesterfield; Joseph Cliff, jun., Frodingham Ironworks, Brigg, 
Lincolnshire ; George Crawshay, Gateshead ; James Deas, White- 
haven ; Lewis Llewelyn Dillwyn, Hendrefoilan, Swansea; Thowas 
Douglas, Millwall Ironworks, London ; Earl Dudley, Witley 
Court, Worcester; John Hackett Goddard, Lane End Ironworks, 
Longton ; John Griffiths, Altoft Hall, Normanton; Noah Hingley 
Netherton Ironworks, Dudley; Joshua Jeavons, Millwall Iron 
works, London; Richard Johnson, 27, Dale-street, Manchester ; 
Thewlis Johnson, 27, Dale-street, Manchester; Richard 8. John- 
son, Sherburn Hall, Durham; George Levick, Grange Town 
Works, Cardiff; W. T. Lewis, Mardy, Aberdare; James Mackean, 
Middlesbrough; Edward Bindon Marten, Stourbridge; Stephen 
Martin, jun., Clarence Steel Works, Sheffield; Charles Fmile 
Muller, Middlesbrough ; John Musgrave, Globe Lronworks, 
Bolton; Joseph Musgrave, Globe Ironworks, Bolton; iam 
Newmarsh, F.R.S., London; Benjamin J. Peacock, Cradley, 
near Brierley Hill; John B. Pearse, Harrisburg, Pennsylvania, 
U.S.; William Penrose, Swansea; Win. Prosser, Stockton-on-Tees ; 
Robert Charles Ransome, Ipswich; Thomas M. Reay, Whitworth, 
Ferryhill; Adam Spencer, Rolling Mills, West Hartlepool ; Thomas 
Thorneycroft, Tottenhall, Wolverhampton; Richard Price Wil- 
liams, 9, Great George-street, Westminster; Hugh Williamson, 
Goldendale Ironworks, Tunstall ; George Wilson, Glaisdale Iron- 
works, Yorkshire ; William Edward Winby, Wednesbury ; John 
Wood, rt Hematite Iron Company, Maryport; Philip 
Wiirzburger, Dalton-in-Furness. 

The reading of the papers was then gone on with. 

When Mr. Johnson had finished his paper, which I send 
you with others for publication, the President, finding that 

disposed 





no one was discuss it, remarked that a subject of 
so much importance to Staffordshire could hardly have been 
omitted at this meeting. A paper of such interest on that occa- 
sion could scarcely have been dispensed with upon the Iron and 
Steel Institute visiting Staffordshire. The supply of coal in South 
Staffordshire had been gradually getting less and less; but the 
efforts that might be made under the suggestions that they had 
just heard would go far to restore Staffordshire to her originally 
high position—not that he meant that the county had lost that 
position. Still, they all knew that the coal cellars were getting 
rather low, and it would be a great satisfaction to everyone to 
know that new stores were being opened out. He was sure 
that they would all agree with him that great thanks were due to 
Mr. Johnson for his intelligible and excellent paper. 

When the secretary had finished reading Mr. Gjers’ paper the 
President said he was sure that those who had listened to the 
eminently practical character of the gr! would feel great interest 
in the laborious experiments that . Gjers had made. When 
the paper had been printed, and the mass of information it con- 
tained assumed a tabular form, it would form a most valuable 
communication as to the heights, the sizes, and products of blast 
furnaces. These iculars, it might be hoped, would be supple- 
mented by some discussion on the peculiar working of these various 
sized furnaces, so that when they knew the size and dimensions 
they might also know how they behaved themselves, the different 
kinds of blast, and the various descriptions of iron. They would, 
he was sure, appreciate the thoroughly practical character of illus- 


trations and ions brought forward and conducted by men 
so able as Mr. Bell. He to p the thanks of the 
meeting to the gentleman for his very able paper. r 

Mr. itwell received the of the Institute for his 


r. 
PeThe thanks of the Institute were given to Mr. Plum for his 
paper, on the motion of the President. 

r. Bell having finished reading his paper, 

The President said he was sure they would have followed the 
last speaker with great interest. The bered the excellent 
paper that on « former occasion Mr, Ferrie read on this subject. 
Nothing could be more satisfactory to the bers of that Insti- 
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tute than to see subjects like these taken up by such able men as 


the class to whom Mr, Bell belonged. Such an occurrence was 
one of the many instances of the great advantage to the iron 
trade, and the discussion before such meeti as that of matters 
of trade moment in which they were all alike interested. The 
President thanked Mr. Bell for his paper. f 
It had been intended that all the four last papers should be dis- 
cussed together, but inasmuch as the time allotted for the purpose 
had run out, it was resolved that the discussions should be ad- 
journed until the following day, and the members dispersed to 
go by special train to take luncheon with the Tipton ironmasters, 





THE GEOLOGICAL FEATURES OF THE SOUTH- 
STAFFORDSHIRE COAL FIELD, IN SPECIAL 
REFERENCE TO ITS FUTURE DEVELOPMENT. 

By Mr. Henry JoHNsON, Mining Engineer, Dudley.* 


Mr. JOHNSON said it was well known that South Staffordshire 
was one of the oldest of the great mineral producing districts of 
Great Britain, for it was in the immediate vicinity of Dudley that 
Dud Dudley first demonstrated the practicability of smelting clay 
ironstone; and though the discovery was of no benefit to him, 
posterity had acknowledged the debt which the iron trade owed to 
one of the early masters, whilst the district had ever been famous 
for the production of iron. The South Staffordshire coal-field in 
its virgin state was remarkably rich in coal, ironstone, and lime- 
stone, and, from the position in which they lay ‘‘and cropped,” 
they could not well escape observation. In concentration of 
wealth no part of Great Britain had presented such a striking 
example. Rich seams existed but a short distance from the 
surface, and the various minerals lay so close together that iron- 
stone and coal were worked by one operation. The most valuable 
seam was the famous “thick,” or ten yard coal, representing a 
deposit of carbonaceous matter, the equal of which was not to be 
found in any other coal-field in Great Britain, The enormous bed 
might be said to consist of numerous minor beds, with but little 
foreign matter intervening, except in the south, where there was 
a large clayey deposit separating the beds. (A section|prepared 
by Mr. Henry jaeon was here shown, it was 32ft. in length, and 
gave the various beds in their proper thicknesses). All this was 
hard, fine, bright coal. The necessities of the local and other 
ironmasters, and the demand for domestic consumption, had led 
to « continuous extraction, and it must be admitted that the older 
portion of the Black Country was nearly worked out. 

Under these circumstances it was of vital pene to the 
district to ascertain how long the deposits were likely to last, and 
what were the prospects of following the coal measures underneath 
the red rocks which surrounded the coal-field. The object of the 
paper he had the honour to read was to give a sketch of the geo- 
logical features of the district in special reference to the future 
extension of its mineral resources. The composition of the rocks 
were igneous and aqueous ; and of the latter, in ascending order, 
there were: The silurian, consisting of Wenlock and Ludlow 
series ; (2) coal measures proper; (3) permian; (4) new red sand- 
stone; (5) drift deposits. The former comprised masses of 
columnar basalt, interbedded traps, and decomposed intensive 
igneous rocks of various kinds, 

The South Staffordshire coal measures repose throughout the 
district upon a floor of silurian strata, which were brought to the 
surface in some places, and had been {proved in deep sinkings 
below the coal in the centre of the district. Between Dudley and 
Wolverhampton there a number of eminences, for the most part 
anticlinals of upper silurian strata, the strike of the beds being 
nearly north and south, in evidence of the lateral disturbance of 


the beds by faults. Dudley Castle, Wren’s Nest, and Thurst 
{ills were composed of Wenlock limestone and shale, the former 
in two bands, and used injblast furnaces. These silurian strata 
occupied a nearly horizontal position underneath the central part 
of the coal-field, but gradually rose to the east, and in the neigh- 


bourhood of Walsall they ‘‘ cropped” out. A few miles east of 
Walsall there were indications of lower members of silurian series 
than those mentioned. The Hay Head, or barr limestone, was re- 
garded as the equivalent of the Woolhope limestone of Hereford- 
shire; and at Barr, and near Hay Head, a yellowish sandstone 
occurred, and that evidently corresponded with the Llandover 
sandstone. Further west, on the side of the coal-field, however, 
no silurian beds newer than the Wenlock series had been found, 
At Sedgley Beacon, about three miles south of Wolverhampton, 
the Wenlock beds were overlaid by the limestone and shales of the 
Ludlow rocks, and a small patch of the same formation was 
brought to the surface at the Hays, near Stourbridge. It was then 
evident that the coal measures rested upon the upper'silurian de- 
posit, though not conformably. There was an indication of a 
great break in the geological series, for there was no trace of the 
different members of the old red sandstone, mountain limestone, 
and Yoredale series, or of millstone grit, all of which ought to in- 
tervene between the silurian and the coal measures proper if the 
series were complete. It was assumed that from the close of the 
silurian period to the commencement of the formation of the coal 
measures proper a tract of silurian country stretched across the 
central part of England, as it now is from east to west, and formed 
a large island in the early seas, Thus the causes which success- 
fully operated in laying down the old red sandstone, mountain 
limestone, and millstone grit, had no effect on the dry land of that 
time. Later on, however, the island was depressed, and the true 
coal measures deposited on it, and there was ample evidence to 
prove that the silurian measures had undergone much abrading 
action, and had in many places been partially removed previous 
to the deposition of the coal measures upon them. 

The true coal measures attained in some parts of the field a thick- 
ness of about 1000ft. and the area of the coal-field was from 110 
to 120 square miles, extending from Cradley Park Colliery to the 
Brereton Colliery, near Rugeley, and from Bullock’s Farm, West 
Bromwich, to Thinley. The various seams of coal and ironstone 
were not persistent, and very frequently changes took place within 
a comparatively short space, and thus it was not easy to correlate 
the beds either in those existing in other coal-fields or in distant 
parts of the same tield. In considering how far evidence of this 
kind might be made available in tracing a connection between the 
South Staffordshire and adjoining coal-fields, it was advisable that 
the foregoing fact should be remem The general character 
of the measures in the central, south, and north portions of the 
field were best illustrated by the sections given in the memoirs of 
the Geographical Society. ey showed a total ss of 9Oft. 
From reliable information obtained by him (the reader) a few years 
ago, the average thickness of the thick coal worked up to that 
time was about 74 yards thick of clean coal ; but at the Clay Cross 
open work, near Coseley, it measures 12 2ft. thick. Following 
the measures towards the north-east, the thick coal ‘‘ cropped ” out 
near Bilston and Wednesbury, and beyond this point up to the 
Bentley Trough fault the coal and _ iro e the 
thick coal increases in thickness and value; and to the north 
of Bentley fault were the Oannock Chase measures, which were 
supposed to be a portion of thick coal deposited in varying thick- 
nesses. In the southern portion of the field, from Park Head to 
the south, there was a gradual thickening of shales and sandstones, 
until it came to little better than a bed of mud under the per- 
mians, at Hagley, and South of Hales Owen. It was very difficult 
to account for the reduction of the finest bed of coal in the world 
to one that was valueless in the short distance of three miles, 

The South Staffordshire coal-field might be divided into four 
districts, each having very singular and apparently fortuitous 
geological conditions:—(1) South central, where the thick coal—fire 
and very thick—is free from partings, with under measures thin 
and poor in quality ; (2) north central, where the thick coal was 
wanting altogether, the under measures of both coal and ironstone 
being of fine quality, and nearly double the thickness as compared 
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with the places where the thick coal exists; (3) extreme north, 
where the thick coal is absent as one bed, and the ironstones ab- 
sent too, but where there were seams of coal of fine quality and 
great thickness ; (4) the extreme south, where the thick coal is 
split up into numerous and separate’ beds of almost worthless 
pode Rag together with a lack of ironstone. In the latter, how- 
ever, there were two beds of pure fire-clay, counterbalancing the 
loss of the thick coal of fine quality. To attempt to account for 
the seeming incongruities would take too long, but the subject 
was one of deep interest to the inquiring 

Over the whole field the measures 
** faults,” among the most important being the t boundary 
faults at Russell’s Hall, a down throw; at Dudley Port, down 
throw ; at Brierley Hill, down throw; at Ball’s Hill, up throw; and 
at Bentley, down throw. Igneous rocks are found in various parts 
of the field, the most important mass being that of the Kowley 
Hills; there were also Barrow Hill and Park Hill. Intensive 
veins of trap rock were also numerous, and the coal had been 
altered by the contact. These rocks were supposed to belong to 
the carboniferous period, but they might be younger. Recent 
mining operations had thrown much light upon the basalt and the 
coal; and it had been clearly shown that the basalt was but a com- 
paratively thin covering over the coal measures which . in 
regular order beneath this rock, which appeared to have been 
forced upwards through a small opening or openings, and have 
spread itself over what was at that period dry land or the bottom 
of a shallow sea. (The reader here exhibited a section in support 
of the theory.) Thirty or forty years ago it was the general 
opinion that the coal could not be found under the bills, or 
within a long distance ; but experience had shown that some of the 
best coal in South Staffordshire had been discovered beneath them. 
The most remarkable event in the discovery was that in the sink- 
ing of Mr. Minton’s new pits, a distance of 275 yards, no basalt 
was met with, although it was in situ high and columnar, within 
about fifty yards of the pit tops. The Earl of Dudley was also 
raising large quantities of coal from under the hills, although at 
Oakham one of the pits was much disturbed by ae. Several 
square miles had been added to the area of the field by the dis- 
covery. 

The reader then described the great boundary faults, and argued 
that they were not supposed to cut off the coal measures, but 
simply to lower them a greater depth from the surface. Upon 
poy assumption there was reason to believe that coal would 
eventually be Tout on three, if not on all sides of the existing 
field, by penetrating the rocks; but it was, of course, impossible to 
say < what depth the coal would be found, or successfully 
worked. 

One of the first successful attempts to discover coal beneath the 
permians and new red sandstone in England was made by the 
Earl of Dartmouth at the Heath Colliery, West Bromwich, in 
1832. The thick coal of a large area was there discovered after 
years of difficult sinking through water-bearing works. This coal 
was worked to what was believed to be a down throw, but lately 
the belief that coal would be found nearer Ermingham gained 
ground, and twelve months ago a company called the Sandwell 
Park Colliery Company was formed to test the ground about a 
mile and a-quarter west of the colliery alluded to. If the coal was 
discovered it would not only be a great acquisition to the wealth 
and property of the South Staffordshire coal-field, but it would not 
be unreasonable to predict a connection between the coal-fields of 
Warwickshire and South Staffordshire. The sinking at Sandwell 
had proceeded to a depth of 70 yards with — freedom from 
running sand, and very little water. Mr. Johnson here described 
the sinking operations, which have heen described from time to time 
in these columns, Besides this sinking in the permians there had 
been several lateral headways driven from the coal measures into 
the permian, on the down throw side of the western boundary 
fault, by the Earl of Dudley and others, but without a discovery 
of the amount of down throw. The only true test fer that side of 
the coal-field was to sink a shaft in some favourable spot between 
the Shropshire coal-fields and the South Staffordshire; and it was 
to be regretted that the vast unexplored region lying between the 
two coal-fields did not possess sufficient landed and mining interest 
to put the suggestion to a practical test. 

A few years ago two important trial sinkings were commenced 
in the south end of the coal-field. The first was at Wassel Grove 
estate, near Hagley; but more than one party grew tired of it, and 
it was not until Messrs. Crampton took up the matter that the 
fate of the district was decided. Ata distance of 165 yards an 
inferior coal mixed with bat was reached. This represented the 
thick coal, but was of no commercial value. The pit was ulti- 
mately sunk to 262 when the upper Ludlow beds were 
egg and this fact showed that the finding of coal was hopeless. 

e other important sinking was afew years ago commenced at 
Manor Farm, near Hales Owen, by John S. Dawes. This sinking, 
after passing through an extra thickness of upper coal measures 
reached a bed of coal at a depth of 208 yards, of about 3ft. 6in. in 
thickness, and very extensive lateral explorations were being car- 
ried on with the hope of discovering the thick coal. 

This sinking at the depth of 420 yards pierced the upper Lud- 
low limestone beds. Recently, the West Cannock Colliery Com- 
pany had discovered the shallow and deep coals of Cannock Chase, 
at a depth to the deep coal of 307 yards, The sinking has gone 
through what the Ordnance map was pleased to call ‘* Quartzose 
gravel, unconsolidated conglomerates, and the new sandstone,” at 
a point beyond the predicted run of the great western boundary, 
and then speculation was rife as to the exact position of that 
fault in the north-west portion of the coal-field. A trial has 
recently been attempted at Huntingdon, but the affair had come to 
a dead lock. In all probability the most signal piece of good 
fortune which has befallen explorers of the confines of this coal- 
field is at Aldridge, where the proprietors of the Coppice Colliery, 
after working a series of upper ‘coals and ironstones not very suc- 
cessfully, concluded to abandon the place; but, through the 
exertions of Mr. Lindop, the mining engineer of the company, a 
test of the ground was made, and at a depth of 450 yards the 
shallow and deep coal had been found sufficiently near to work to- 
gether. Mr. Johnson said it would be difficult to indicate the 
yo erm of the discovery, as it would go far to connect the 
Aldridge district, not only with the Cannock Chase, but is strong 
evidence in support of a connection existing’ between the South 
Staffordshire and Warwickshire coal-fields The reader then 
referred to the ease with which the correlation of the South Staf- 
fordshire and Shropshire coals and ironstones could be made, 
and referred to the report of the Coal Commission just issued, 
* On the Probability of Finding Coal under the Permian and New 
Red Sandstone,” and pointed out the fact of their having ex- 

ressed a strong opinion in favour of the probabilities of coal 
ies ultimately found between the two coal-fields. The report 
the author said, was equally favourable as to there bei coal 
being found ultimately between South Staffordshire coal-fi 
Warwickshire. The authorestimated these two unexplored regions 
at six times the area of the South Staffordshire coal-feld, and he 
hoped the country may yet have to rejoice in the successful dis- 
covery of coal in these immense tracts of country referred to, 
which would enable South Staffordshire to hold her prestige 
among the iron manufacturing centres of the kingdom, and the 
effort now made by the Iron and Steel Institute to further the 
object would not have been without its good results, 





Sourn Kensineroy Museum. — Visitors during the week 
ending August 26th, 1871:—On Monday, Tuesday, and Saturday 
(free), from 10 a.m. to 10 p.m., Museum, 16,301; National 


Portraits and other galleries, 1842; on Wednesday, Thursday, and 
Friday (admission 6d.), from 10 a.m, till 6 p.m., Museum, 1799 ; 
National Portraits and other galleries, 48; total, 19,990; average 
of corresponding week in fo.mer years, 18,823, Total from the 
opening of the Museum, 10,701,812. 
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A DESCRIPTION OF THE AYRESOME IRON- 
WORKS, MIDDLESBROUGH, WITH REMARKS 
UPON THE ALTERATION IN SIZE OF CLEVE- 
LAND FURNACES. 

By Mr. JoHNn GsErs.* 

THIS paper was divided into two parts, the first having reference 
to the gradual increase in the size of the Cleveland blast furnaces. 
and the second part being a description of the Ayresome Iron- 
works, Middlesbrough. The author stated that the credit of 
having proved that a considerable increase in the size of blast 
furnaces,is practicable and may be of great advantage as a means 
of economising fuel is due to the iron smelters of Cleveland. The 
first blast furnace was built in Cleveland in 1851, by the late Mr. 
John Vaughan, who followed the practice of older districts, and 
made ae Teniee 42ft. high by 15ft. diameter at the bosh. Up 
te 1858 there was a gradual increase in size, the furnaces in that 
year being 56ft. in height by 16ft. bosh. The results of this in- 
crease in size were so satisfactory that Mr. Vaughan was in 
that year to rebuild one of the Witton furnaces, and to increase 
their size from the original 42ft. by 13ft. to 6lft. high by 16ft. 
4in. bosh. This may be said to be the first decided step towards 
the great increase in size which followed, the comparative results 
being so much in favour of the large furnace over the original 
small one that it soon became an undoubted fact that economy 
was to be found in that direction. 

Although the scientific reasons which ‘led toa saving of fuel 
through an increase in size, were at that time not clearly under- 
stood, yet the practical results obtained were so beneficial that 
they pt seth in that revolution unparalleled in the blast furnace 
history of any district, in which the original furnaces and 
plant were razed to the ground, and new ones on the now esta- 
blished improved principle were built in their stead. The author 
stated that the way in which this increase in size of furnaces 
was carried out, together with numerous other improvements, 
reflected credit on the Cleveland ironmasters, and tested their 
enterprising spirit. 

The following table gives the furnaces in the order of their re- 
spective dates : 
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1851 | Bolckow and Vaughan.. 8 420/150] 4,566 
1853 } Bell Brothers .. .. .. .. . 6 476|166] 6,174 
1853 | Bolckow and Vaughan.. .. .. 6 540/150] 7,116 
1853 ilkes, Wilson, Pease, and Co. .. 2 456/146] 5,100 
1854 | Cochrane and Co. .. .. .. «. 4 550/)160)] 7,175 
1854 | B. Samuelson and Co... . 3 500/140] 5,050 
1854 | Bolekow and Vaughan.. .. .. 3 540/150] 7,116 
1854 | Gilkes, Wilson, Pease, and Co. .. 2 550/146} 6,800 
1856 | Stockton Company 3 500/160] 6,341 
1856 | Norton Iron Company.. . 3 500/150] 6,000 
1858 | Thomas Vaughan .. .. .. 6 560/)160] 7,000 
1858 | Hopkins, Gilkes, and Co. .. 2 566!160] 7,200 
1858 | Jones, Dunning, and Co. 0 580/170] 8,000 
1858 | Bolekow and Vaughan.. .. .. 1 610/164] 7,960 
1861 | Gilkes, Wilson, Pease, and Co. .. 1 5501160] 7,700 
1861 | William Whitwell and Co. .. 3 60 0 | 20 0 | 12,778 
1862 } Bolekow and Vaughan. . 2 75 0 | 16 6] 11,985 
1864 | B. Samuelson and Co. .. 4 69 0 | 20 0} 15,500 
1864 | Thomas Vaughan . 3 700 | 18 0} 12,000 
1864 | Lloyd and Co... .. .. + 67 0 | 20 0} 15,000 
1864 } Thomas Vaughan .. .. .. 6 81 0 | 19 0 | 16,000 
1864 | Stevenson, Jacques, and Co. .. 3 70 0 | 22 0} 17,000 
1865 | Gilkes, Wilson, Pease, and Co. .. 2 75 0 | 21 0} 17,700 
1865 | Bell Brothers .. .. .. .. 2 80 0 | 20 6 | 15,500 
1865 | Bolekow and Vaughan.. 2 95 6 | 16 0] 15,050 
1856 | Bolckow and Vaughan.. 1 75 0 | 200] 12,972 
1866 | Hopkins, Gilkes and Co. 2 75 0 | 24.0] 20,000 
1866 | Swan, Coates, and Co. .. 2 750 2001] 16,090 
1860 | Bell Brothers .. .. .. 2 80 0 | 17 0} 11,500 
1867 | Norton Iron Company .. 2 85 0 | 25 0] 26,000 
1867 | Cochrane and Co... .. .. .. 2 76 0 | 23:0] 20,624 
1868 | Gilkes, Wilson, Pease, and Co. .. 1 750 24 0] 22,500 
1868 | Stevenson, Jacques, and Co. 1 70 0 | 23 0} 18,000 
1868 | B. Samuelson and Co... . 1 69 0 | 21 6 | 16,000 
1868 | Lloydand Co... .. .. 3 80 0 | 21 6} 18,000 
1868 | Jones, Dunning, and Co. 3 7301180] 12,000 
1868 | Bolekow, Vaughan, and Co. 2 956 220] 25,940 
1868 | Bolckow, Vaughan, and Co. 1 95 6 | 23 0} 28,800 
1869 | Thomas Vaughan .. .. .. 3 85 0 25 0} 26,000 
1870 | Bell Brothers .. .. .. .«. 4 800 250] 25,000 
1870 | Stockton Furnace Compan 2 800 240] 24,613 
1870 | Swan, Coates, and Co... .. 1 75 O | 23 8 | 22,229 
1870 | Cochrane and Co... .. «.. .«. 2 900 306) 41,149 
1870 | Gilkes, Wilson, Pease, and Co. .. 2 85 0 27 0] 32,000 
1870 | B. Samuelson and Co... .. .-. 2 85 0 | 28 0 | 30,000 
1871 | Bolckow, Vaughan, and Co. ..|2 building} 95 6 | 24 0 | 28,950 
1871 | Lackenby Iron Company .. ..|2 building} 85 6 25 6 | 26,670 
1871 | Gjers, Mills, and Co. .. .. --| 2 85 0 | 25 0 | 26,000 





It is worthy of notice that, with only one or two exceptions, 
there are now no furnaces remaining of all those built prior to 
1859, so that, oy. the present plants working in Cleve- 
land date sincethen. The author stated it was his opinion tbat 
the useful maximum of both height and diameter of bosh had 
already been attained, if not exceeded, and that there were already 
signs of a retrograde movement. The object of increasing the 
size of the Cleveland furnaces was twofold : first, to increase the 
make ; and, secondly, to economise fuel; a third has followed 
gratuitously, namely, improvement in quality. The author 
believes that not much has been got from the first consideration ; 
the saving in fuel, however, has been considerable, and may be 
put down at from seven to eight cwt. of coke per ton of iron 
made. The quality of the iron is also much improved, being 
more highly carbonised and more uniformly soft throughout than 
it originally was. A great diversity of internal shapes exist in 
the Cleveland furnaces, but this is owing to each firm having been 
left to carry out their own ideas, and being unable to profit by the 
experience of their neighbours. In concluding this part of his 
paper the author observed that more settled ideas now prevailed 
with respect to the sizes of blast furnaces, and it is seen that mere 
cubic capacity is a mistake, as it is only in those furnaces where 
proper Sgue has been paid to the proportions and distribution 
of the materials ceangell, that the benefits from the increased size 
have been fully realised. : 

The author commenced the descriptive part of his paper by 
stating that the Ayresome Iron works are built upon 32 acres of 
land, with a frontage to the river Tees of 330 yards. ere are 
four furnaces, two of which have in blast since the end of 
March this year ; the second pair are expected to be ready for 
blowing in during the spring of next year. The whole of the 
minerals as they arrive are placed in the standage sidings, and 
are taken from that place by a four-wheeled engine as re- 
quired over a 25 ton weighbridge, from thence they descend by 
the force of gravity to the lift ; they are raised by a pneumatic 
hoist to the top of the depéts, and aferwards tipped into the kilns 


and boxes respectively. The ironstone is calcined by a proportion 
of about one in twenty-five of small coal; this as well as coke 


is filled into iron barrows, and after being weighed is sent up to 
the top, four barrows at atime, by the pneumatic lift, h 
barrow carries 5cwt. of coke, and from 12cwt. to13cwt. of ironstone, 
the furnace charge being eight barrows of coke, eight of ironstone, 
and fourof limestone. Tho furnaces are closed with the cupand cone 
ment, the gas being carried by down comer tubes into a 
culvert below ta from whence itis distributed to the stoves 
and boilers. here are ten boilers of the — indri 
ended shape, 60ft. long and 4ft. 6in. in 
engines are of the direct-acting vertical self-contained class, two 
of which are capable of blowing the four furnaces. 
Connected with the works is a wharf now building, which will 
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have a frontage of 210ft., and on it will be two four-ton travel- 
ling steam cranes. There are also the necessary repairing shops, 
consisting of smiths’, joiners’, and fitting shops, with engine shed, 
store room, offices, &c. The furnaces are entirely built of fire- 
brick, the pillars and outer casing being built of common size in- 
ferior fire-brick, and the lining of best fire-brick, in lumps, 24in. 
long by 6in. thick. The height of the furnaces is 85ft. At the 
widest part they are 25ft., and the hearth is 8ft. by 3ft. deep. 
Each furnace is blown with three tuyeres fixed in water plates in 
each breast, and the lower part of the hearth is surrounded with 
water-boxes bolted together. The author then proceeds to 
describe in detail the arrangement of the cast iron pipe stove in- 
troduced by him at this and other works ; the calcining kiln, also 
devised by himself, and extensively used in many ironworks ; liko- 
wise his furnace hoist on the pneumatic principle ; concluding 
with a description of the boilers and a very fine set of blowing 
engines, which were built by Messrs. Cochrane, Grove, and Co., 
of Middlesbrough. 


ON INCREASING THE HEIGHT OF BLAST 
FURNACES IN THE MIDLAND DISTRICTS.* 
By Mr. T. W. Ptum, Shifnal, Salop. 


Mr. PiuM remarked that the subject of the following paper 
having grown in a certain degree out of the discussion upon the 
“Ferrie” furnace at the meeting in London, in March last, it may 
not perhaps be out of place to devote a few lines to the further 
consideration of the advantages likely to arise from Mr. Ferrie’s 
plan of erecting high furnaces. The author then reminded the 
meeting that in the course of the discussion referred to it was con- 
tended that “‘a very large proportion of the saving of fuel was 
due to the increased height of the furnace,” and that little or no 
additional advantage was gained by the cross walls, It was, how- 
ever, at the same time suggested by the writer, and accepted by 
the meeting, that the cross walls were calculated to answer an 
important purpose in relieving the weight that in an open furnace 
is imposed upon the materials, and thus enable high furnaces to 
be used in districts where the fuel is too tender to bear a con- 
siderably increased pressure. 

At the time the paper was read the particular construction of 
the “‘ Ferrie” furnace was new to most of the members; and, con- 

tly, the di ion upon it was to that extent from first- 
sight impressions; hence it may in this, as in some other instances, 
be of value to reproduce at a ling ting notable features 
of any improvements bearing upon important operations in iron 
smelting, in order that complete justice may be done to an inven- 
tion, and that the members may have the advantage of as full an 
illustration as possible upon which to form a correct judgment of 
its value. It will no doubt have occurred to many who have since 
perused Mr. Ferrie’s paper that the discussion did not exhaust the 
subject, and that it is worthy of a little further investigation. In 
coming to the coaclusion that the saving of fuel in the furnaces 
that have been tried in Scotland was chiefly due to increased 
height, we are no doubt correct; but that a portion of saving is due 
to the peculiar form of the furnace, as claimed by the inventor, 
must, at the same time, be distinctly acknowledged. 

Theoretically this may be accounted for by the check to com- 
bustion offered by the interposition of the cross walls at the height 
of 50ft., so that while the coking is going on, and the minerals are 
absorbing heat in their progress downwards, the consumption of 
fuel is no doubt less in the ** Ferrie’ furnace than it would be in 
a furnace of precisely the same capacity of ordinary construction, 
i.¢., without the cross walls or chambers} and this view is practi- 
cally confirmed by the comparative temperature of the escaping 
gases given in Mr, Ferrie’s paper, the average of a number of tests 
having been, from the ‘‘ Ferrie ” furnace, 589 deg. Fah., and from 














a furnace at the Clarence Works 689 deg., notwithstanding that | 


the ores in the former entered the furnace at 50 deg., against 
212 deg., the asserted temperature at which the ores are charged 
into the Clarence furnaces. It must therefore be concluded that 
the novel and peculiar construction of the ‘* Ferrie” furnace has 
more to recommend it than at first sight appeared, and the advan- 
tages it promises to realise are worthy of more investigation by 
many members of the Institute. Without having seen one of the 
furnaces at work, or communicating with Mr. Ferrie, the writer 
has deemed it due to that gentleman to bring his furnace again 
under notice, the doing so may incidentally have the effect of 
removing an erroneous impression that unfortunately got abroad, 
that the invention was not adequately appreciated at the last 
meeting of the Institute, while drawing to it the attention of 
gentlemen who may possibly find it advantageous to examine more 
closely than they have yet done into its merits. 

The example set by the Cleveland ironmasters of increasing the 
height of blast furnaces has not yet been extensively followed, 
and it is still a question in the minds of gentlemen of great ex- 
perience whether so much of the saving of fuel as is attributed is 
really due to the increased height. We have in South Stafford- 
shire furnaces working with a yield as low as 20 cwt. of coal to 
the ton of pig iron, but whether that weight is the actual standard 
measurement, or is derived from the, I don’t know how many cwt. 
to the ton system prevailing in some places, it is impossible to say; 
but it is nevertheless believed extensively that, having regard to 
the difference in the quality of the materials, there is now as good 
work being done by some of the 50ft. furnaces in Staffordshire as 
the 60ft. furnaces in Cleveland, so far as coal yield is concerned. 

In consequence of its premature production for the present 
meeting, the subject of this paper is not what the author hoped to 
have made it, viz., a record of finished results; it consists, there- 
fore, of mere notes of progress in an endeavour to engraft upon a 
very old and dilapitated “‘ plant” some of the improvements that 
seem to have added so much to the prosperity of the northern iron- 
works. In bringing these notes before the membersat the present time 
the author endeavours to give effect to the impression on his mind 
that as much, or even more value may sometimes be drawn from 
reports of trials in progress, and even of failures—if there be 
courage to record them—than from examples of complete success. 
The difference in the form and condition of our older ironworks, 
and the diversity in the nature of the materials in different 
districts, make it necessary to proceed with much caution in 
reconstructing or in adapting old furnaces to new modes of work- 
ing but if those who have the opportunity of pioneering in any 
degree will be good enough to make known their progress, and 
compare notes one with another much mutual advantage may be 
gained, and we shall the sooner arrive at the certainty of what 
can and what cannot be effected in the way of changes ; acknow- 
ledging, as we all must do, that the older districts cannot safely 
remain stationary, surrounded as they are by so much energetic 

rogress. The Old Park furnaces, four in number, were nearly 

ty years old, 45ft. high, and about 14ft. Gin. at the bosh ; the 
hearths and the neck of various dimensions. Latterly a portion of 
the gas was taken from two of them by “ Darby” Bells, and 
utilised for raising steam only. In 1869 it was decided to erect 
one new furnace in place of one of the old ones ; drawings were 
pre for a furnace of the same height, viz., 45ft., but of more 
modern construction, with iron plate casing upon twelve iron 
standards, close hearth 6ft. Gin. diameter, six or equally 
divided, and provision for a portion of the gas to be taken off by 
a culvert round the neck of the furnace, about 200in. area, the 
neck 9ft. diameter to a depth of 6ft. Gin., the top open, and at the 
bosh 14ft. 9in. diameter ; the vertical in wall commencing at 
20ft. from the bottom of the hearth. 

While in progress it was determined to make trial of an in- 
creased height of 15ft., making the furnace 60ft., and it was so 
finished and got to work, but at present the results obtained from 
it have not been complete, in consequence of both the heat and 
the pillar of blast not having been so much, nor so uniform, as 
required for testing its ilities; but as much the same con- 
ditions have prevailed with the other furnaces, the comparative 


work will illustrate the effect of the increased height on the yield 
of coal. Compared with the best of the other two furnaces at 
work, one with the Darby Bell, the best yield by the new 60ft. 
furnace has been 10 cwt. of coal per ton, of from less than the 
best yield on record of the 15ft. furnace; the ordinary working, 
however, ranges more in favour of the new furnace. The ee 
of the iron has been decidedly better, it has been uniformly 
ss | pt ” than indicated by the cinder, ueually the reverse at the 
old furnaces. The heat of the blast, and me, have within 
a few days only been the heat to about 800 deg. ; it will 
be further raised to 1000 deg., or 1100 deg. shortly, when the 
bility of the furnace will be more fully tested. The favourable 
comparison given by the higher furnace led to the raising of one 
of the old ones to the same height while working, by carrying up 
a ———- the tunnel-head, and constructing a new tunnel- 
head above the 60ft. height, leaving the vert which had 
been previously formed at the original height, the openings into 
it being about 6ft. below the original charging plate, but the results 
are not yet sufficiently ed to justify any communication 
upon the experiment, From the experience thus gained, the 
writer arrives at the following conclusions :—(1) That a consider- 
ably improved yield has been decidedly obtained from the increased 
height of the furnace described. (2) That to the extent of 60ft. 
it may be safe to construct furnaces in districts having cinder cokes 
to smelt with, other conditions being adequate, but not to a 
greater height nor larger diameter, unless upon the Ferrie system, 
if, as assumed, it is found to answer the purpose of adequately 
ae the materials from undue pressure, as well as of improving 
the yields, for which the actual experience in Scotland will, 
doubtless, be resorted to for guidance, 





FURTHER RESULTS OF THE USE OF HOT-BLAST 
FIRE-BRICK STOVES.* 
By Mr. Tuomas WuHItWELL, of Thornaby Ironworks, Stockton. 

THE paper which on a former occasion Mr. Whiwell had 
the honcur of submitting to the members of the Iron and 
Steel Institute gave a description of a set of hot-blast fire- 
brick stoves that had been put up by him at the Consett Iron- 
works, The results therein set forth having occasioned much 
remark, and having also been twice referred to and commented on 
in the pages of the “‘ Proceedings” of the Institute by most able 
authority, the writer desires on the present occasion to present 
to the Institution the results of further combined working, 
extending in one case over two and a-half years, in the other over 
a space of one and a-half years, 

Through the cow of Mr. Jenkins, the general manager, and 
with the express sanction of the Consett Iron Company, Limited, 
the valuable tables extracted from the books of the company are 
now brought before the Iron and Steel Institute, in the hope that 
the truth may be arrived at relative to the application of hot air to 
the blast furnace. 

In the first place we may refer to the sections of furnaces to which 
the stoves are applied, as in judging of comparative results our 
conclusions are apt to be erroneous, if we at the same time do 
not take into consideration all the circumstances relating to the 
subject. In the previous paper it was stated that the stoves were 
applied to a furnace 55ft. in — 20ft. bosh, 8ft. hearth; that 
the average heat attained, as pro’ by repeated trials by compe- 
tent individuals, ae | Mr. Charles Cochrane and Mr. E. A. 
Cowper, was upwards of 1400 deg. at the tuyere; that the 
mineral charged into the furnace consisted of one-third hematite 
and two-thirds Cleveland, a mixture with a percentage of 
metallic iron of 48 per cent.; that the consumption of coke over 
the first twelve months per ton of iron was 17 cwt. 3 qr., the 





weekly make being 380 tons, and the quality grey 4, the propor- 
tion of white iron being 2 per cent. over the year. It was stated 
that more powerful stoves was being applied to a second furnace. 
| Since that paper was read a series of most able papers have 
| been contributed to the Institution by Mr. I. L. Bell, one of which 
was devoted to the consideration of the results of the working of 
the furnaces at Consett, in the course of which that writer stated 
that the increased heat in the blast supplied to the later furnace 
had been followed by increased consumption of coke, and the 
analyses of the gases at the is of the furnaces, showing more 
CO to less 0 O, the writer deduced therefrom that the results 
must have been produced by the beat of blast only; he also states, 
p. 322 of the ** Proceedings,” that hesuggested to the company that 
the heats should be reduced, and he understood that the results 
had been advantageous. Let us fora moment refer to the relative 
sections of the blast furnaces working with the fire-brickstovés: + 

Fig. 1 shows the section of the first furnace, No, 4. This 
furnace has a bosh, as stated before, 20ft. diameter, the size being 
rapidly reduced upwards to a diameter of 15ft., at a distance of 
9ft. below the charging plates; the furnace is charged with a cup 
and cone 10ft. Gin. diameter; the hearth is 8ft. diameter, the angle 
of bosh 68 deg. ; there are five tuyeres each 44in. diameter at the 
nozzle; the pressure of blast was at first 2} 1b., and latterly 4 Ib. 
per square inch at the engine-house, 

This furnace was blown in February, 1869, and the averages 
commence six weeks after, viz., April 10th. At first the pressure 
of blast was 2} 1b.,’and during the past year was increased to 3 Ib.; 
over that period the temperature of blast was about 1400 deg.; 
the average consumption of coke was 17 cwt. 3 qr. per ton of iron, 
the make being 373 tons per week. During the latter half of the 
year the make rose to 401 tons per week; the coke fell to 17 cwt. 
2qr. The quality was 84 per cent. half grey forge, the white 
being only 2 percent. For twenty-six consecutive weeks no white 
iron was made, a regularity in working which has rarely been ex- 
ceeded. During the next three months there was occasionally a 
little hanging, and some forge slag was putin to remedy this, and 
the average working for the third period shows make, over a year 
and a-quarter, 383 tons a week; coke, 18 tons3 qr. The blowing 
power was at this time improved, and a higher pressure of blast 
was tried. The furnace was put her old burden of one-third hema- 
tite and two-thirds Cleveland, and with the increase of blast you 
will notice a proportionate increase of production, the ect 
charging of the furnace being proved by the constant regularity of 
the make, You will, however, notice that when the pressure was 
increased the production of iron showed a co’ mding increase; 
but the stoves being already working to their full power were not 
able with the increased quantity of blast to develope the same 
temperature, Hence we find that when the pressure of blast was 
raised to 4 lb., in the beginning of 1871, the production of pig, as 
compared with the past year at 12} Ib. blast, increased in like 
ratio, or about 30 per cent., but with the reduction of the tem- 
perature of the blast to 1200 deg. the consumption of coke had 
risen from 17 cwt. 3,qr. to 19 cwt. 2 qr. nearly,|thus proving beyond 
all doubt that reduction in temperature at Consett has, so far as 
coke is concerned, been followed by i consumption, re- 
presented in market value by the sum of nearly ls. 3d. oa 
ton of iron, based on the value of coke in the Middlesbrough is- 
trict. The production of iron at this furnace is now upwards of 
510 tons per week. The largest production has been tons in 
one week, 

Let us now turn to No, 5 furnace and see how far we may trace 
any resemblance to No, 4 in its working results. In 1869, desiring 
to increase the production of pig iron to 450 tons a week, and at 
the same time to increase the economy by additional cubical coa- 
tents, as set forth by writers on the blast furnace, the Consett 
Company built No. 5 furnace. This was thesame height as No. 4, 
viz., 65ft.; and, whilst prperine the same angle of bosh, they 
increased the diameter of this furnace to 22ft. 6in., the diamet 


14! 
higher than in the case of No. 4, in 1869 more regular. The 
produce of pig iron was, however, somewhat irregular, about 25 
per cent. of white pig being made in the first week, and this has 
continued to the present time, whilst the coke with the best heats 
bas been, on au average, 14 cwt. more than in the case of No. 4, 
when that fursace was working at heats of 1400 deg. We may 
here observe that from the first week this furnace has made all 
qualities of pig from No. 1 to white, the burden being one-third 
hematite and two-thirds Cleveland, but each month the produc- 


tion of white without any visible cause has continued. 

The heat and pressure of blast being perfectly regular, it might 
have been expected that the production of pig should have par- 
taken of the same regularity ; but such not being the case the 
cause must be looked for elsewhere. The various diameters of 
the furnace No. 5 are common to furnaces in the Cleveland dis- 
tricot, only the height is different. Several opinions were taken, 
but though the writer traced the irregularity of yield to the 
charging, other ironmakers considered that there was no fault to 
find either with this or the shape of the furnace. The mal 
averaged 393 tons per week for the first three months, but th 
coke was 19 cwt. 3 qr. The furnace then had increased muzzles 
put on, but the production remained nearly stationary. It is not 
necessary to detail all the working of the furnace,’ as that may 
be seen from the table extracted from the worlss books. 

Early in 1871, as already related, Mr. I. L. Bell advised a re- 
duction of the heat; the temperature was reduced to 1250 deg., so 
as to compare with No. 4 on equal temperatures; the pressure of 
blast was the same in both cases; but alas! the coke so far from 
coming down, went up till it reached 21 tons 2 ewt., being an 
increase of 2 owt. of coke for a decrease of temperature of 200 deg. 
The irregularity continued, and the production of 25 per cent. 
white pig maintained its ground. The muzzles were now increased 
to 2in. by : and din. by 44in., or 84 square inches of area, but 
without making more pig; in fact, the production is at least 60 
tons per week less than No, 4, which has 75 square inches of 
surface area, and at an increase in coke of 2 cwt. per ton of iron, 
notwithstanding the quantity of white made. The Consett 
Company are now only waiting a favourable opportunity to stop 
the furnace and reduce the upper part to the same diameter as 
No. 4, and put in an equal sized bell, which, itis hoped, will remedy 
the defect, as it is evident that the present dimensions, whilst 
they may answer in a furnace S0ft. high, will not work on a Sift. 
furnace, with the mixture used at Consett, and hence it may be 
deduced that in the practice of No. 4 the charges descend through 
the furnace in such manner that the coke is intimately mingled 
with the mine and ore, which are thus reduced chemically, and on 
arriving at the zone of fusion the smelting takes place with 















ty. 

n the case of No. 5 it appears that the coke and larger pieces 
of the charge roll to the centre, the small mine and ore remaining 
nearer the periphery of the furnace; the blast forces its way up 
the line of least resistance, viz., the centre, and reduces the coke ; 
the minerals, unreduced for want of sufficient contact with the 
carbon, arrive at the tuyeres in almost a raw state, and the result 
is the production of white iron, and every irregularity. 

It is not the intention of the writer to enter into the question 
of the composition of the gases, as given by Mr. I. L. Bell, as, 
having stated the case as presented by the works books, he pre- 
fers to leave it to the consideration of the practical ironmaster. 
At the same time, it may have been stated that the Consett Com 
pany decided to apply the stoves to two more new furnaces, thi 
size adopted being a mean between No. 4 and No. 5, viz., 21ft. 
bosh, angle 72 deg., size under the bell 18ft. Gin., diameter of 
bell 11ft., with a view of arriving at the maximum economy by 
experiment—there being no unanimity among the advisers of th 
company as to the best form of furnace, One of these new fur- 
naces, viz., No. 2, has only been in blast about two months, but 
so far, with equal heat of blast, the consumption of coke pro- 
mises to be half way between that of No. 6 and No, 5 fw 
naces. The working of the stoves may be observed from 
the diagrams differing from the Siemen’s system, where all 
the air is admitted at one place, and where, in consequence, 
a heat has even been attained for a short period of 1800 deg., 
but also where other heats showed 1150, the mean being 1420 
(see ‘** Transactions”). The writer has endeavoured, by meaus 
of the admission of heated air amongst the gas at various points 
along the great passage composing the stove, to attain a reservoii 
of caloric of asnear an even temperature as possible. The power 
is reserved of increasing the temperature at the No. 1 end, should 
such be desirable ; but his practice in smelting iron leads :th« 
writer to consider that the less deviation from a constant right 
line of heat the better. The consequence is, therefore, that a 
regularity of heat shown in diagram No. 2 is obtained that, from 
the evidence of independent observers, is not to be met with 
any other system of hot-blast stoves, 

There is no doubt that the great regularity of the working o 
No. 4 at Consett is in a large degrze owing to the action of th 
brickwork in the stoves. The solid brick walls, though containing 
more material than is absolutely necessary for the mere purposes 
of heating the blast, form in actual practice large reservoirs of 
caloric at a temperature of 1400 deg., which only give off their 
internal heat when a stand takes place of, say, three-quarters of an 
hour at tapping time, a tuyere, or a scaffold (which for above a 
year the furnaces have been entirely free from), when of course in 
all cast iron plant, no gas being produced, the stoves are being 
cooled down, which cooling produces an effect more or less preju- 
dicial to the working of the furnace. At such a time as this, be it 
half an hour or three days, the fire-brick stoves being always 
bright red, throw their blast hot into the furnace when it actually 
needs it most, amd the result—blast and charging being right—is 
the beautiful regularity observable in the production of pig in 
No.4, The same powers are at work with No. 5, but they are 
neutralised by the action produced "by the shape of the furnace in 
the charging. 

Bearing in mind the slowness with which brickwork parts with 
its heat, the writer has, in the case of all stoves made in 1870 and 
1871, taken out two walls in each stove, thus reducing the heating 
surface 600ft. in each case; the result, however, is that the blast is 
longer in the stove, the combustion of the gas more vivid, and the 
heat developed in the blast greater in proportion to the gas used. 
It may here be observed that the ironmasters of Luxembourg 
are entering into active a in economy with those of this 
country, two new furnaces being on the point of being blown in 
with eight of the writer's fire-brick stoves. 

These furnaces are 66ft. high, 22ft. bosh, angle 70 deg., hearth 
6ft. Gin., open topped; the gases will be taken off by the Was- 
seralfingen system, a cone 10ft. diameter, of half-inch plate, being 
lowered into a furnace to a depth of 9ft., and the smelting 
materials, first reduced to the size of road metalling, laid on the 
furnace and carefully levelled by hand. By this means the en- 
gineer, M. Boulanger, of Charleroi, anticipates reducing his coke, 
with mine yielding 34 per cent. raw, to a lower point than that 
hitherto arrived at with blast of 1000 deg. temperature. 

The writer’s fire-brick stoves are being extensively adapted im 
furnaces to smelt pure hematite for making Bessemer, pig, 
cinder, Cleveland stone, Xc.; and i h as no ir ter has 
yet practically found that increased heat of blast reduces his 
economy in smelting, the use of these stoves is largely increasing, 
sixteen being now in blast, and sixty on construction in England, 
France, Luxembourg, &c. 

The conclusions that may be gathered from the results herein set 
forth point to the facts, first, thatthe increase in production with the 
furnace No, 4 at Consett is directly in proportion to the increase in 








9ft. below the charging plates being 20ft. Gin., as compared with 
15ft.in No. 4; the diameter of cone 12°6, against 10°6 in the former 
case; the oo of —= Four fire-brick stoves, with a 
increase 0 per cent in heating surface, were ied to 

furnace, and on first blowing inthe heats were orgy deg. 











* Iron and Steel Institute. 





* Iron and Stool Institute. 





the t of blast thrown into the furnace; secondly, that 
other things, such as the action of the materials in charging, and 
form ¢ furnace being oguel, . high degree ty heat in te blast is 
in no degree incompatible with regularity of quality in the iron ; 
thirdly, that in the two furnaces at Consett under consideration, 
although there was a great difference in the internal form and 
capacity, yet no reduction of temperature in the blast has been 
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attended with economy, but that in both cases a reduction of 200 
deg. in the temperature of the blast has been attended by an in- 
crease of upwards of 2 cwt. in the consumption of coke per ton of 
iron. 

The writer, therefore, is satisfied to leave the “ further results 
from the use of his hot-blast fire-brick stoves” to the careful con- 
sideration of the members of the Iron and Steel Institute, merel 
observing that in all cases the working ought to be compared with 
the section of the furnace, that no casual returns on any one day 
or week should be taken to represent the average working of a 
furnace, but that the balances of the works books, as in the case 
of the Consett Iron Company (Limited), taken at stated intervals, 
present a concrete view of the subject that speaks for itself. 





THE CORNISH PUMPING ENGINE. 
No. XV. 

Wirn this impression we publish a tracing showing sec- 
tions of the cylinder and jacket, and of the condensing 
work of an 80in. engine at St. Day United Mines. The 
accompanying woodcut gives details of the nozzles and 
valves. The tracings and woodcut have been prepared 
from the working drawings used in the construction of the 
engine, and they are so complete in themselves that they 
require little explanation. It will be worth while, how- 
ever, for the benefit of many of our readers, to explain how 
the cylinder of a Cornish engine is constructed. Thecylinder 
consists of a plain tube, having a slightly raised ring on 
the outside near each end, about 14in. in width for turn- 
ing, that it may be fitted into the case or steam jacket. 
Similar rings are cast on the inside of the jacket, so that 
when these latter are bored, and those on the cylinder 





turned to one gauge, the cylinder fits closely into the | 


jacket, leaving at each end an annular space of a dove- 
tail form, which is afterwards caulked with iron cement. 
The cylinder and jacket being put together in this way, 
an annular space is formed extending nearly from end to 
end of the cylinder between it and the jacket, which space 


tion of the cover and bottom, and the other details, are 
so clearly shown in the engraving that it is needless to 
describe them here. In the former days of the Cornish 
engine it was usual to steam-jacket the cover and bottom 
of the cylinder, but this practice has since fallen into 
disuse. To jacket the cover is, of course, conducive to 
economy of fuel, but the great inconvenience of having to 
break the steampipe joint every time the cover is re- 
moved has led to its abandonment, and to jacket the 
bottom is worse than useless in every way, for it can 
serve no good purpose to reheat the steam just as it is 
passing into the condenser, and after it has done its work. 

The nozzles are illustrated in the wood engravings. 
Figs. 1 and 5 represent sectional elevations, Fig. 3 a plan 
of the top nozzles, Figs. 2 and 6 side elevations of the top 
and bottom nozzles respectively, and Fig. 4a plan of the 
bottom nozzle. In the top nozzle, eis the steam pipe, a 
the position of the throttle valve, which is usually a single- 
beat valve; 6 the steam or admission valve, c the equili- 
brium valve, d the equilibrium pipe, or, in technical par- 
lance, the perpendicular pipe; g, g', the eduction valves, 
and £ the eduction pipe. In the side views f is the 
branch to the top of the cylinder, and 7 that at the bottom. 
It will be noticed that the valves are differently con- 
structed; the valve 6 differs only from the valve c or the 
ordinary Cornish valve, in that the beats are formed inside 
instead of outside the seating; this kind of valve is much 
used in Cornwall, and, from its being found the reverse 
of the other, it can more convenjently be employed in 
many cases, and a simpler nozzle be formed than if the 
ordinary valve were used, In the example before us two 
valves are used in the eduction nozzle, partly for the sake 
of uniformity, and partly for compactness. it is well to 
keep the centre of the bottom nozzle directly under the 
centre line of the top nozzle, otherwise the gear arbor-posts 
must be fixed at a considerable distance from the cylinder, 


is kept filled with steam by means of a branch pipe lead- | and thus take up a great deal of room in the engine- 
ing from the main steam pipe. It will be seen that the | house; were it not for that, the most convenient place for a 
branches for the attachment of the steam nozzles are cast | single eduction valve would be immediately in front of 


on the case, and aie of a rectangular form. The construc- 


the perpendicular pipe. 





THE ROYAL AGRICULTURAL SOCIETY’S SHOW 
AT CARDIFF. 


Tue programme of the show to be held next year at 
Cardiff, under the auspices of the Royal Agricultural 
Society, on the 15th of July and the four following days, 
has just been printed. The following extracts embody all 
the information likely to be interesting to our readers. On 
the whole, the conditions of trial appear to be very satis- 
factory, but it would have been advisable, we think, to 
allow a pressure of 100 1b, instead of 80 1b, to be used by 
those who thought proper. 

PRIZES. 

Class 1, for the best portable steam engine (not self-moving), 
not exceeding 8-horse power, £40; for the second best ditto, £20. 

Class 2, for the best combined portable thrashing and finishing 
machine, to be worked by steam, and adapted to the preparation 
and sorting of corn for market, £40; for the second best ditto, £20. 

Class 3, for the best combined portable thrashing machine, to be 
worked by steam, which has no corn screen or other apparatus for 
the grain for warket, £40; for the second best ditto, £20. 

Class 4, for the best straw elevator, to be worked by steam in 
conjunction with a thrashing machine, £10; for the second best 
ditto, £5. 

Class 5, for the best straw or hay elevator, to be worked by 
horse-power, £10; for the second best ditto, £5. 

Class 6, for the best seed drawer, £10. 

Class 7, for the best corn dressing machine, £15 ; for the second 
ditto, £10; for the third best ditto, £5. 

Class 8, for the best corn screen, £10; for the second best ditto, £5. 

Miscellaneous awards to agricultural articles not included in the 
quinquennial rotation—ten silver medals. 

In the class for which one prize only is offered the judges will 
be empowered to divide it equally between two competing imple- 
ments, if they consider them equal in merit. 

ConviITIONs. 

Steam Engines.—All engines must be fitted with a steam-indi- 
cator, in addition to the ordinary spring balance, which indicator 
must be proved by the indicator of the Society. 

Portable Engines.—(1) All the general conditions respecting 
steam engines and boilers will have to be observed. 

(2) The nominal power of the engines entered for trial will be 
taken at one-third the indicated power, at 601b. pressure in the 
boiler, cutting off at three-fourths the stroke, and the periphery 
of the fly-wheel running 1884ft. per minute. 

(3) The engines will be tested by the Society’s friction brakes, 
worked by means of connecting rod and universal joints direct 
from the crank shaft. Each engine will have to be {fitted with a 
clutch, shown in detail in Fig. 4, Form A of engineer’s instruc- 
tions,* and to facilitate the Society’s arrangements, the height of 
the crank shaft of each engine above the ground must be stated 
when the specification is seut in to the secretary. 

(4) The engines will be tested for economy in coal, water, 
lubrication, and steadiness in running. Indicator diagrams will 
also be taken, and, therefore, the preparations for receiving the 
indicators, described in Form A, must be provided. 

(5) During the trial runs one man only will be allowed to attend 
the engine. Over or under-running will not be permitted, steady 
running as nearly as possible at the speed declared at entry will 
be considered a point of merit. The engines must be fitted with 
governors, and the efliciency of the latter will be tested after the 
trial for economy of working are over, by suddenly varying the 
load on the brake. 

(6) Exhibitors shall, on making their final specifications, elect 
at what steam pressure, not exceeding the declared pressure, what 
horse-power on the brake, and what number of revolutions they 
would wish to be tried. 

(7) The order in which the several engines will be tested will 
be determined by the stewards, who will decide by lot. 

(8) Detached feed-water heatersnot ordiaarily sold with engines, 
and included in the prices entered, will not be allowed, but 
heaters permanently fixed to the engines or arrangements for 
carrying waste steam to the water tanks, provided they are iu- 
cluded in the price of the engine, will be admitted. 

{\(9) The trials of the steam engines will be made with Llangen- 
nech coal. 

Thrashing Machines.—(10) The thrashing machines will be 
lriven by a portable engine through a registering dynamometer, 
yoth provided by the Society. The driving pulleys on the m- 
chines wusé be adapted to 1884ft. per minute speed of driving belt. 

(11) The merits of the machines will depend upon the price, 
economy of power, and time; the marks obtained for clean 
thrashing, clean shaking, freedom from cavings, freedom of chaff 
from corn, from cavings and from seeds, unbroken straw, uninjured 
corn, cleanness of delivery from machine, and perfection of finish - 
ing in Class 2. The points representing perfection will be as 
follow :— Clean thrashing 150, clean shaking 40, freedom from 
cavings 30, chaff free from corn 50, chaff free from cavings 2\), 
chaff free from seeds 40, straw unbroken 20, corn uninjured 70, 
cleanness of delivery from machine, i.¢., absence of lodgment in 
screens, &c., 10, perfection of finishing, that is screening or sort- 
ing in Class 3 only, 20; total, 450. 

(12) The sheaves to be thrashed will be kept under cover, the 
stacks will be worked down vertically, so as to give each machine 
as nearly as possible the same quality of work; the sheaves will be 
served out by weight to each machine, The straw resulting will 
be re-thrashed, and the various products delivered by the machines, 
as well as the corn separated by the second thrashing, will be 
carefully weighed and samples set apart for final comparison. 

(13) Means must be provided for examining the inside of the 
machines as perfectly as possible, in order to ascertain how com- 
pletely the various products are delivered; it will be a point of 
merit ina machine to empty itself completely and leave no lodg- 
ments in the screens, &c. 

(14) Those machines which appear to the judges of sufficient 
merit will be run fora prolonged trial, in order to enable a more 
correct and satisfactory judgment of their merits to be arrived at, 

(15) The machines in classes 4, 5,6, 7, and 8 will be judged 
chiefly with reference to the manner in which they perform their 
work, to the goodness of design and workmanship, and to their 
cost. Dynamometers will be used whenever the judges think it 
advisable to determine the amount of power necessary to drive 
the machines, 

General Regulations Respecting Steam Engines and Boilers.-— 
(30) There will be no restriction as to the construction of steam en- 
gines or boilers, except that the pressure of steam shall not exceed 801b., 
and the engineers of the Society must be satisfied that the bursting 
strength of the engine or boiler is at least four times its working 
pressure, and that a hydraulic test of one and a-half times the 
working pressure has been satisfactorily applied. 

(31) Each exhibitor on sending in his specification must declare 
the greatest pressure at which he proposes to work his boiler or 


engine. 

(32) No old boilers, that is, boilers that have manifestly been at 
work for a considerable time, will be admitted without special 
thorough examination and a certificate of safety from the Society's 
engineers. 

(33) Each boiler, of whatever form or size, must be provided 
with the following mountings:—Two safety-valves, each of suffi- 
cient size to let off all the steam the boiler can generate without 
allowing the pressure to rise 10 per cent. ubove the pressure to 
which the valve is set. Two sets of gauges for ascertaining the 
water level. One steam pressure gauge, which must be tested and 
verified by the Society’s engineers before the boiler can be used. 
A 4in. cock, terminating in a fin. male gas thread for the purpose 
of receiving the Society’s testing pump. One check feed valve, 





See Tue Encineer for June 9th, 187i. 
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ROOT’S PATENT BOILER. 


MANUFACTURED BY THE PATENT BOILER COMPANY, HENEAGE STREET, BIRMINGHAM, 
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immediately attached to [the jboiler, finfladditiongto the%ordinary | 
pump va.ves, whenever the feed is introduced below the lowest 
safe water level, or where there is a length of feed pipe between 
the engine and boiler. 

(34) No boiler or engine will be allowed to work without 
having the engineer’s certificate of safety, and the limit of pressure 
conspicuously attached to it. 

(35) Any engine which is entered for competition, or for 
working in the yard of ‘‘Machinery in Motion,” which, from 
defect in construction or any other cause, is, in the opinion of the 
judges and consulting engineer, ‘‘unsafe,” shall not be allowed to 
work on the Society’s premises; and further, the word ‘‘ unsafe” 
shall be attached to the engine during the remainder of the ex- 
hibition. 

(36) In competitive trials before the judges, Llangennech coal, 
provided by the Society,-will be used. In the showyard exhibitors 
must find their own coal; it must be consumed without the pro- 
duction of smoke, and efficient spark catchers must be fitted to 
the chimneys. 

(37) Water for the supply of the steam boilers will be provided 
bv the Society. 

(3s) Exhibitors must be provided with all the appliances neces- 
say for taking the working parts of the machinery to pieces for 
examination, should the judges or engineers require it. 





ROOT’S PATENT BOILER. 

In our impression for April the Ist, 1870, we illustrated one of 
Mr. J. B. Root’s water tube boilers, at work in Birmingham. The 
Root boiler appears to be earning a good reputation for itself in 
this country, boilers of various sizes, on this principle, being now 
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used by Messrs. Cochrane, Grove, and Co.; Ross, Stephens, and 
Walpole, Dublin;‘the Brancepeth Colliery Company; Cochrane and | 
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Co., cotton spinners, Glasgow; and many otherjfirms. In the 
accompanying engroving we illustrate the most improved form 
which the boiler has yet assumed. 

The construction of the boiler will be understood almost at a 
glance. It consists of a number of iron tubes 5in, and 6in. in 
diameter, jin. thick, and from ft. to 10ft. long, built 
into a species of brick oven, and set with an inclination 
of 2iin. to 3in. to the foot. The tubes communicate with each 
other at the front and back ends by cast iron caps, shown toa 
larger scale in Fig. 3. The entering water is introduced through 
the species of long nozzle shown in Fig. 3, so that it may not interfere 
with the escaping water. The zigzag position of the tubes in this 
boiler accomplishes the breaking up of the draught very thoroughly, 


and we regard it as completed by the use of deflecting plates, the | 


effect of which, by forcing the draught and flame to pass over the 

length of the boiler three times, instead of taking a direct course 

among the tubes to the flue, will be self-evident; their use also se- 

= a more regular diffusion of heat over the whole length of the 
ubes. 

The several parts are made on the interchangeable principle, so 
that any tube can be replaced within a single hour’s stoppage of 
the boiler, or. in the absence of a new tube to supply the place of 
the one withdrawn, the connecting caps can be detached from the 
defective tube, and the boiler set to work again in something less 
than half an hour. The elastic packing, it will be seen, is outside 
the boiler, and is only subjected to the heat of the steam and 
water; it is not in immediate contact with the tube, neither is it 
enclosed inside a furnace chamber, and thereby exposed to the 
destructive influence of excessive heat ; while this and all other 
joints being always in view, no secret corrosion or leakage can take 
place. The circulation is found to be sufficient to keep the 
tubes and caps clean. 








ON MR. FERRIE’S SELF-COKING BLAST 
FURNACE.* 

THE author stated that at the annual mecting of the Iron and 
Steel Institute, held in March, Mr. Ferrie described the construc- 
tion of bis furnace, and at the same time furnished an account of 
the ordinary work of this furnace compared with the results ob- 
tained in one of the furnaces of the Coltness Iron Company, 
working in the ordinary way. The advantage to be derived from 


the increased height of furnaces having been demonstrated in the | 


North of England, it was natural to inquire how much of the 
economy obtained by Mr. Ferrie was due to the increase of height, 
and how much to the heat evolved by the combustion of a portion 
of the furnace gases in the flues. Mr. Bell stated at the previous 
meeting that whether the fuel used in the furnace were employed 
in the shape of coke or coal, it was not until it had assumed the 
former condition that its real work in smelting began ; and he 
pointed out that, viewing the process in this manner, it appeared 
to him somewhat doubtful whether the advantage of Mr. Ferrie’s 
system was not chiefly due to the addition made to the height of 
the furnace rather than to the self-coking portion of the range. 
He was led to entertain this opinion from the fact that, taking the 
quantity of coke in the coal actually used by Mr. Ferrie, it 
corresponded, after making the necessary allowance for his richer 
stone, with the fuel used by the author's firm, where the coal is 
used in its coked state. Within the last month the writer had 
been engaged ina series of estimates, in order to ascertain the 
precise nature of the heat evolution and appropriation in furnaces 
where the coal is used in its raw state, and these experiments have 
induced him to think that he was mistaken in the opinions ex- 
pressed during the discussion upon Mr. Ferrie’s paper. The 





Tron and Steel Institute, abstract of apaperread by Mr, I. Lowthian Bell. 
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author proceeded to demonstrate with much minuteness the pre- 
cise amount of saving that is effected in the Ferrie furnace, and 
he came to the conclusion that half the saving of coal is due to 
the increase of height, and half to the combustion of the gases in 
the flues in the upper portion of the furnace. In this examination 
he confined himself entirely to an estimate of the actual evolu- 
tion and appropriation of heat; but as he was informed that all 
| previous attempts to economise fuel in Scotland by meansof higher 
furnaces than those ingeneral use at the present day failed, it is pos- 
sible that the intervention of the structure forming the upper part 
| of the coking furnace may be useful in the manner alluded to by 
| Mr. Plum, by relieving a tender material of a portion of superin- 
cumbent weight. The author also alluded to the statement of Mr. 
Ferrie, to the effect that in his furnace there was an improved 
yield from the ironstone. Although the quantity stated by Mr. 
Ferrie seemed large, the results obtained by -_——. Colt- 
ness with Monkland appeared conclusive, and, therefore, ho 
agreed with Mr. Ferrie in thinking that the saving at the top of 
| the furnace is the only way to account for the difference in yield 
mentioned by Mr. Ferrie and confirmed by the Coltness Com- 


pany. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinicns of our 
correspondents.) 


FLETCHER’S RIHYSIMETER. 
Srr,—In Tue Encrneer for the 11th inst. I have seen your 
illustrated description of an instrument produced at the recent 
| meeting of the British Association by a Mr, Fletcher, and called 
| by him a rhysimeter. Will you kindly allow me space to make a 
few remarks thereon? 

It seems a pity, though very common, that persons who stumble 
upon an idea new to them do not take the trouble to inquire what 
others have done in working out the same idea before they present 
it to the public. Mr. Fletcher informs us that after he had com- 

| pleted his rhysimeter the labours of others in the same field 
| were pointed out to him, and he is kind enough to mention my 
name and that of Mr. J. R. Napier as persons who had constructed 
instruments more than twenty years ago resembling his, but he 
adds we were stopped by difficulties which the form of his appa- 
ratus enables him to avoid. I have nothing to say further of Mr. 
| Napier than that if he did construct such an instrument he was 
| ** stopped” by my patent; but of what I then did it is only 
necessary to read my specifications, besides a paper read before the 
Royal Society in 1849, and many other publications, the last of 
which was THE ENGINEER for December, 1869, to discern that 
every single thing described by Mr. Fletcher, and a good deal 
more too, is contained therein. The only apparent novelty in the 
rhysimeter, and not figured in my perpetual log, is the pump for 
raising the water, which was one of the first things that I 
used, but I abandoned it for reasons which Mr. Fletcher will find 
out quite soon enough, and I think no one who has seen my 
method of effecting a communication between the way-tube (Mr. 
F. calls it speed-tube) and the mercurial indicator, viz., by very 
| small block-tin airjtubes—in the Royal yacht Victoria and Albert 
| they were 100ft. long—will doubt which is the better. : 

| So far as Mr. Fletcher's experiments have been published it does 
| not appear that he presented any of the curious, and even now 
| ill-understood results obtainable by turning the orifice of the 
| speed-tube in different directions; had he done so I think the re- 
| markable fact that the greatest force is negative, and at right 

angles to the line of motion, would have attracted attention. 

| ‘With all the long existing notices of my perpetual log, with 
| the specifications of my patents in England, France, and America, 
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with prize medals gained for it by me in the great exhi- | 
bitions of 1851 and 1855 (Paris), with numberless records 
of the performance of the instrument in a variety of forms , 
and combinations of different forces, negative as well as posi- 
tive, including everything stated by Mr. Fletcher, watched | 
by me, over many thousands of miles of the ‘“‘salt sea 
wave,” and hundreds of thousands of miles by others in more 
than a hundred ships and yachts, including the royal yachts, 
frigates, and steamships of the P. andO., R.N.,andS. W. companies, 
it seems a pleasant joke in Mr. Fletcher just to mention my name 
casually, when anyone can satisfy himself that twenty years ago 

I did all that he has done, and a great deal more, and produced an 
instrument far more perfect than the rhysimeter. I do not say 
that Mr. Fletcher may not ultimately succeed in getting good 
results at sea, for it was no failure in this respect which kept the 
perpetual log from coming into general use, but other causes, 
personal and material: pexsonal, because being clergyman I 
could not attend to it myself, and let it fall into bad hands ; 
material, because, .first, of the supposed inconvenience of fitting 
part of the apparatus—the stop-cock—to the ship’s bottom ; but 
second, and more particularly, because the numerous towing logs, 
which give at once the ship’s run from noon to noon, are far more 
to the taste of the modern seaman than an indicator which must 
be frequently watched and recorded, 

As to the scale of heights of the column of for 
different speeds, I perceive they are calculated upon the value of 
in the well-known formula V=4/ 2 g 4; and assuming that what 
he calls the induced current—which is surely a misnomer, for there 
is no current at all, but a case of statical equilibrium—to be equal 
to the direct force, he has doubled the value of h in every indica- 
tion. I venture to predict that he will find out his mistake when 
his ships come home, unless he has in actual practice departed 
from the theoretical values given in his table. Of the angle of 
lee-way so beautifully shown in my perpetual log, Mr. Fletcher’s 
seems to take no notice, nor of the necessity for turning the tube 
towards the lee-bow at certain times, as, for instance, when a ship 
is lying-to in a gale of wind—indeed this is impossible 
with the oval tube used in the rhysimeter. Probably it has 
not occurred to some of your ers that the old equation, 
v= y 2g his true for all fluids of all densities, which may be ex- 
pressed in popular terms thus:—The height of the column raised 
above the surface is exactly the same for any given speed, whether 
the ship moves through a sea of ether, or oil, or water, or quick- 
silver. Of a host of difficulties ahead of Mr. Fletcher I will - 
nothing; let him shut his eyes and steer boldly on, and he 
find them out soon enough for me. E. L. BERTHON, 

The Vicarage, Romsey, August 18th, 1871. 

P.S.—Of course I lay no claim to the discovery of the principle 
of the speed-gauge, for it is that of * Pitét’s tube,” and was tried 
in a simple form by Sir E. Belcher, in 1833, and Mr. Seott 

tussell and others before me ; but I was the first to render it in- 
dependent of immersion, list, &c., by using a double tube and the 
two orifices ; it was this that engrossed the attention of that great 
and most intelligent man, the late Prince Consort, when he sent 
for me to Windsor in1850, Had Mr, Fletcher dealt more fairly 
by his predecessors we might have left him the consolation of the 
airenometer, but unfortunately Sir E. Belcher claims that inven- 
tion, and I also did the same thing in the same way in 1851, 








Sin,—Absence from home has prevented my replying earlier to 
the letters of your correspondents “‘ Log” and ‘*A Lover of 
Justice,” which appeared in your eugene of August 18th, 

Those who are acquainted with the various efforts that have 
been made to measure the speed of ships or of currents of water 
will at once agree with your correspondents that the idea of using 
hydrostatic tubes is not new. Pitot, Darcy, Berthon, Napier, are 
well known as having proposed their use. It is, however, twenty 
years since the latest of them worked in this direction; since then 
no progress bas been made. 

A reference to the discussion which followed the reading of my 
paper before the British Association at Edinburgh, given in your 
impression of August 11th, will show that the “* Rhysimeter ” 
was felt, by those best able to judge, to be an advance on what 
had hitherto been done. 

I will not at present discuss in detail the merits of the instru- 
ment, but wait for the report of the Committee ms my by the 
Lritish Association. In the meantime I can appeal to the test of 
trial, and suggest that the success of the ‘* Rhysimeter” may 
depend on those modifications which your correspondents think 
to be of small importance. ALFRED E, FLETCHER, 

21, Overton-street, Liverpool. 


CARR’S DISINTEGRATOR FLOUR MILL, 

Srr,—In your report of the discussion at the British Association 

regarding Carr’s disintegrating flour mill it is stated that I put a 

juestion as to the cost of the apparatus. This is not quite correct ; 
what I asked was to know the difference in money value realised 
from a given quantity of wheat treated by Carr’s process, as com- 
pared with that realised from the same quantity of the same 
wheat passed through good millstones. The reply given to this 
question did not quite satisfy me, but being obliged to leave I had 
no further opportunity then of eliciting more information. 

It is said that a number of pairs of millstones require to be 
kept running to finish the operations which are left incomplete by 
the disintegrator. If this is so the time and power consumed by 
these must be taken into account. It was stated that the machine 
absorbed 63-horse power when running empty. 

It will be found that in the answer to the question put by me 
lies the testing point of the value of the invention. That method 
of making flour must prevail which gets the largest money value 
out of the wheat, in flour, bran, &c., after all expenses are paid. 
And every one must regard with interest this attempt to improve 

yur system of making flour, which, as was well remarked in Mr. 

Carr’s paper, remains much the same in kind as in the days of the 

Romans, Rosert DovuG.as, 
Kirkcaldy, August 26th, 1871. 





ENGINEERING IN INDIA, 

Srr,—Among the many anomalous and unjust rules to which 
civil engineers in the service of the Government of India are sub- 
ject, none could be so easily rectitied by Government as that of 
their non-oflicial position. A new warrant of precedence has just 
been published, from which the Pubiic Works Department—as 
far as its civil members are concerned—is practically excluded. 
There is no country in the world in which officers’ rank and position 
are indispensable but India, nor where they are so much thought 
of by the natives of the country ; and to be thus left ‘‘out in the 
cold,” while educational, postal, telegraph, financial, geological, 
and other officers under the same rules and in the same un- 
covenanted service are all graded, is a deliberate slight and snub to 
the whole profession. Moreover, it considerably lowers ourselves 
and our professsion in the eyes of the people of India, withwhom we 
have to do, and are in public works Jargely connected. The civil 
public works officers have been ignored by the Government they 








| about joinin: the Cooper's Hill College. 





serve, for under this new warrant official status is accorded to 
only three out of a body of 477 European civil engineers, exclu- 
sive of Bombay and Madras. It provides for no civil engineers | 
under the rank of superintending engineer Ist class, while it does 
provide for almost ail officials in the other services named, Edu- 
cational officers, whose sole duty it is to teach the English 
language to native boys, are recognised as gentlemen by the Go- 
vernment of India, while they ignore and snub a superintending 
engineer 2nd class, drawing nearly three times the salary .of the 
educational’ officer, 4th e, the superintending engineer ~ 
an officer who rules part of a province in his own ent, and | 
probably has served twenty years at his profession. To this day | 
not a word of acknowledgment has been given by Government to 
our memorial submitted two years ago an sted and our posi- | 


tionis growing worse, notimproving. These mattersshould be made | 
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known in England, and especially to those young men who are 
i The way to join the 
P.W.D. in India is really this :—Let the aspirant join the army 
and come to India. On arrival he should elect for the staff corps, 
and go to Roorkee College for about oné year. At its expiration 
he passes out a full blown engineer, and gets posted to the 
P.W.D. as assistant engineer 2nd class, salary 0 rupees per 
mensem. He thus, at far less cost, time, and trouble than if he 
went to Cooper’s Hill, joins the yee and he obtains rank, 
income, position, and valuable and liberal sick leave and furlough 
rules and allowances, and has in addition his army profession to 
fall back on if ill winds arise and he wishes to give up P.W.D. 
service. As the best chance of redress for this late additional 
disrespect to my profession, and with regard to the hard and 
unjust anomalies Government civil engineers in India labour 
under, and have twice, one and all, memoriallised against, I ask 
you to publish this letter, so as to give full publicity in England to 
our reasonable and sound complaints, but which to date are un- 
answered and unnoticed. A Orvit ENGINEER. 
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BOILER EXPLOSIONS, 

S1r,— Your corespondent, who signs himself ‘‘ Experience,” in 
your number of the 25th inst., warns boiler makers and the 
public generally of the danger of zupture in boiler flues, caused 
by the upward pressure of the water against the submerged flue, 
but he omits to state the extent of the danger, and I take, there- 
fore, the liberty of supplying the omission. The flue he refers to 
was 43ft, long, 3ft. diameter, made of jin. plate. Leaving out 
of consideration the riveted joints, and taking the diameter to be 
36in. outside to avoid fractions, we find that the weight of such a 
flue is 140 lb, per foot run, and as its displacement is 7 cubic feet, 
= 437 lb., we get a power of floatation of (437— 140 =) 297 lb. 
per foot. As this force is exerted upon a surface of three square 
feet = 432 square inches, this gives an upward pressure of a 
= 0°69 lb. per square inch, and the total pressure on the whole 
surface of the flue will be 297 X 43 = 12,771 lb. = 57 tons. Now, 
applying Molesworth’s formula to find the breaking weight of a 
hollow cylindrical wrought iron beam, the load being equally dis- 


tributed, we get W = 36" — @ where W = breaking weight 
in ewt., D = outside diameter, and d = inside diameter of the 
genes, in inches, and S the span in feet, and applying this to 
the present case, we have 
36 96 — 35°25 
3 





w= 





= 36 X 66°4 
= 2390 ewt., or 119°5 tons. 

If, then, the breaking strain of the flue, considered as a girder 
fixed at both ends, under an equally distributed load, is nearly 
120 tons, there is surely no cause for alarm if it is subjected toa 
strain of 5°7 tons, and explosions can hardly be due to this cause, 
as asserted by your correspondent. E. MIRcHIN. 

Pigott-street, E., 30th August, 1871. 





EYTH’S PATENT VALVE GEAR. 

Sir,—Having had my attention drawn to the illustration and 
description of the above gear in THE ENGINEER of the 18th inst., 
I beg to say, except the combination, there is nothing whatever 
new or original, 

Since 1837, wedging an eccentric from the extreme angle for one 
way round to the opposite has been known and practised in 
thousands of instances, The bell crank (or quadrant) for working 
both valves of a double engine at right angles is of still earlier 
date, and has been pretty extensively adopted. To cite a well- 
known instance of its application, I would name No. 1 loco- 
motive (date 1825), of Stockton and Darlington repute; it had its 
valves worked in both directions with this kind of gear, except 
that the eccentric worked loose between the back and headway 
drivers. Proof of the above may be had any day, as the engine 
can be seen here on the pedestal, at the Stockton and Darlington 
station. So much for the novelty of this gear. 

Darlington, August 29th, 1871. JoHN W. HackwoRkTH. 





STEAM BOILER EXPLOSIONS. 

Srr,—Your impression of last week contained a letter from 
“©. J. L.,” in which he made mention of a well-known experi- 
ment; but the manner in which he describes it, and the practical 
esson which he wishes to read to firemen, clearly show that he 
does not rightly understand the theory of the experiment. He 


| says: ‘If we take a very thin vessel and fill it with boiling water, 


and the opening be made steam tight, if cold water be externall: 
applied, or the vessel immersed in cold water, an explosion will 
immediately vccur.” Now, if C.J. L.” was to make the experi- 
ment in the manner described by him he would get no such results 
as he predicts. If, however, a thin vessel, such as a Florence 
flask, be partly filled with boiling water, quickly stoppered, on 
which the boiling will cease, and then immersed in cold water, the 
immediate results will be the condensation of the steam in the 
upper part of the flask, the recommencement of ebullition, owing 
to the diminished pressure, and the Y py: sang of steam, which, 

no doubt cause an explosion 


if given off to an t extent, woul 
i ve fark: 7 , 
The case cited by “C. J. L,,” and which he puts forward as 


— 


being similar in its action to the above, is of quite a different 
nature, and the only great evil to be dreaded from the practice of 


| flinging cold water on ashes in the furnaces is, as you mentioned 


in your foot-note, the sudden contractions of the plates. 
Glasgow, August 28th, 1871. D, H. 





MACHINERY IN THE FIELD. 


SPEAKING of the moral advantages resulting from the use of 
machinery in the harvest-field, the Chamber of Agriculture 
Journal says :—‘“ The old system was one of feeding and swilling 
from early dawn until nightfall, converting the farm kitchen into 
a place bey 4 akin to the tap-room of a public-house. Prior to the 
advent of the reaper, whenever anything like extra rapidity had to 
be enforced the common method was to supply the labourers with 
almost unlimited quantities of food and drink. Rashers of fat 
bacon were never absent from the frying-pan, and the flitches dis- 
appeared with marvellous rapidity. Cask after cask had to be 
tapped in the cellar, and the throats of the rustics formed channels 
down which flowed, one day after another, innumerable gallons 
of ale and cider. Only by such extraordinary stimulants could 
the harvest be rapidly and effectively gathered in. Drunkenness, 
as a matter of course, extensively prevailed, and accidents in the 
harvest-field were of frequent and of almost daily occurrence—at- 
tributable in some instances to the quarrels of the inebriated and the 
battles of hot-headed reapers armed with sickles, but oftener con- 
sisting of ugly falls, beneath wagon wheels and off laddersand corn 
stacks, All this is now happily changed, and the revolutionary 
agent has been the reaping machine. The necessity of dealing 
out to the hands daily rations in the harvest field no longer exists; 
and when time-honoured customs of supplying food prevail, irre- 
spective of any extraordinary services to be rendered in return, 
farmers find no difficulty in commuting them by direct money 
payments. Indeed, this improved system is beginning to be very 
extensively ey for the abolition of liquor supplies too. To 
se the men a full equivalent in their wages for the ale they have 

m accustomed to receive not only relieves the husbandman and 
the members of his household from a vast amount of irksome 
trouble and annoyance, but is generally found in the end more 
satisfactory to the labourers themselves, Many prefer to refresh 
themselves under the heat of the summer sky with milder beve- 
rages, such as tea and coffee, rather than with drinks of an intoxi- 
eating nature; while those of other tastes and temperaments find 
by experience they can endure continuous labour far better and 
keep their organic systems more ——— drinking in modera- 
tion, thereby preserving their limbs well nerved and the purple 
tide at an even temperature. 





Ir is not generally known, says the Pall Mall Gazette, that her 
Majesty’s ship Lord Warden, flagship of Vice-Admiral Sir Hastings 
Yelverton, recently ran ashore while cruising in the Mediterranean, 
but such is the fact, and she was docked in consequence. 


THE Socrery or ENGINEERS.—Arrangements have been made 
for a visit of the members and associates of the Society to the 
Sewage Farm, at Barking, on Monday, the 4th September, 1871. 
Members and associates to meet at Fenchureh-street station, 
(London, Tilbury, and Southend Railway) at 11°40 am. The 
trains leave for Barking at 11°50 a.m, and 12°77 p.m. 

THE NEwWcASTLE StrikE.—The Manchester Guardian publishes 
the following telegram, dated Newcastle, Wednesday evening:— 
Fifty-one Prussian workmen who struck work at Sir William 
Armstrong’s factories on Tuesday left Newcastle this afternoon, 
by steamer, for London. They were escorted through the streets 
by crowds of the workmen on strike, and there was great enthu- 
siasm displayed at their departure. About twenty more leave by 
steamer for Hamburgh on Saturday. The defection of the Ger- 
mans was counterbalanced by the arrival to-day of 120 skilled 
workmen from Berlin. They were taken to Messrs, Hawthorn’s 
factory, and, after hearing the Prussian Consul, who explained 
the position of affairs, they agreed to carry out the engagements 
made by them at Berlin, and signed fresh contracts. 

TorPeDO Boat.—The Bromberg Gazette announces from Dantzic 
that three ‘‘ torpedo boats,” for bringing torpedoes to an enemy’s 
ship, are now being built there for the German fleet. The boats 
are built almost entirely of iron; there is hardly a cubic inch of 
wood about them. They are in the shape of a fish, 60ft. long, 
and from 6ft. to 7ft. wide. The deck is convex, so as to ward off 
hostile projectiles. During the operation no human being is of 
course to be seen on board. They are steered, not at the stern, 
but in the fore part of the vessel, and above the rudder there is a 
slight elevation on the deck to enable the steersman to stand up, 
in which there isan opening lin. wide for him to look through. 
The iron plates for these boats are very thick. They are 
propelled by a screw, and their engines are heated with petroleum, 
which is kept in bunkers at the back of the boiler. In the middle 
of the boat is a sort of cabin, where the torpedoes are kept, 
and where the men who are to place them in position remain 
concealed. 

OZONISED ETHER has attracted much attention. It is peroxide of 
hydrogen ‘in solution in ether. The first idea of this mixture 
belongs to Mr. Richardson ; in experimenting on the action of the 
peroxide of hydrogen on a number of various organic and inorganic 
substances, it came into his mind to add to ether a strong solution 
of peroxide of hydrogen. He was rather astonished in passing a 

portion of this substance into ether to find that, after decan- 
tation, the ether retained a strong flavour of the peroxide of 
hydrogen used; and the ether treated by oxide of manganese 
disengaged a large amount of oxygen; he also noticed that, after 
a certain time, the oxygen was still retained. The addition of a 
small quantity of alcohol to the ether facilitates the absorption of 
the peroxide of hydrogen by the ether. The combination remains 
permanent, as some peroxide of ether, having been shipped to Aus- 
tralia and back, had suffered no alteration. Asa disinfectant its 
action is very rapid, and does not overload the atmosphere with 
moisture and does not irritate the respiratory organs; but it has an 
inconvenience, it cannot be used near a fire or light. 

us Baroness Borpett Courts’ Prize.—The Council of the 
British Horologieal Institute has announced that the Baroness 
Burdett Coutts has offered a prize of £50 for an essay on the 
balance-spring, the conditions of competition for which are as 
follows :—The balance-spring and its isochronal adjustments must 
be treated theoretically and practically. The judges, in deciding 
the merits of the respective essays, will be guided by the treat- 
meant of the following points :—(1) A description of the various 
springs applied to time-keepers and their results. (2) The practical 
details for making the same with an account of the necessary tools. 
(3) Modes of obtaining the isochronism of the spring and its 
application to various escapements. (4) The essay should further 
contain the method of adjustments for different temperatures and 
positions, and it is desirable that a short history of the 
should be The text will be more easily understood 
illustrated by drawings. The as essays must be delivered 
in, on or before the Ist March, 1872, under cover to the 
at the institute. Each treatise must be marked with some device 
or motto, and should be accompanied by an envelope similarly 
marked containing the name and address of the writer, only to be 
opened if the essay is successful. The ju will have the power 
of awarding a less amount should none of the essays be considered 
worthy of the prize offered. The judges will be requested to give 
their decision in not more than one month from the time of 
receiving the essays for award. The writer of the essay to whom 
the prize shall be awarded shall be entitled to the copyright, 
council reserving the t of ishirg it in the journal in whole 
or part as they think but not till six have expired 
eur Rost as le t of the award, The Astro- 
nomer Royal, Sir Charles me, and Mr, James J Cole, 





have consented to act as judges inthe matter. 
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RAILWAY MATTERS. 


, THE railway from France to Italy by the coast will be = from 
San Kemo to Genoa in October next, and throughout the entire 
section from the former town to the French frontier in the early 
part of 1872, 

THE Philadelphia Post says the Pennsylvania Railroad rd 
use on the main line, between that city and Pittsburgh, en- 
gines, 663 passenger cars, 6632 freight cars, 731 coal cars, 96 bag- 
gage, mail, and express cars. ese are the property of the 
Pennsylvania Com . In addition to these there are run on the 
road 4877 eight-wheeled cars not owned by the ones . The 
road crosses 150 iron bridges, the total length of which 13, 960ft. 
thirty-nine wooden bridges, with a total length of 8977ft., and 
seventeen stone bridges of 24ft. ang | upwards. It penetrates 
eight tunnels, the shortest one being 200ft. in length, and the 
longest 3612ft, 

Tue extent of railway communication now open in India is 
5050 miles, of which 556 miles were completed last year, and 211 
since the beginning of the Fag oe ear. The three presidency 
towns and the capitals of the North-west Provinces and of the 
Punjab are now united, and the system of trunk lines laid out by 
the late Lord Dalhousie may be as completed. Com- 
mencing at Negapatam, the most southern terminus of the pre- 
sent Madras system, and proceeding by Bombay, Jubbulpore, 
Allahabad, and Lahore, to Moultan, on the Indus, a continuous 
length of about 2800 miles of railway has been formed. All this 
has been effected at a cost of about £70,000,000, and profits at the 
rate of 3} per cent. upon this sum were earned last year. 
further sum of about £18,000,000 has been expended upon the 
other lines open for traffic and upon those which are in progress, 
making a total outlay of £88,000,000 upon railways up to the 31st 
of March last, 


TuHE Pittsburgh Commercial gives a new method of i 

so as to insure uniform and superior quality in steel rails, now 
coming rapidly into general use on the railroads of the United 
States. By the Griswold method, a test ingot from each five-ton 
—— of . uid steel is pomeuans —_ a bar and tested for mal- 
eability an Rootes, an especially for toughness, by bending it 
fae cold. In case the test bar fall below the standard 
suitable for rails, all the ingots and the rails rolled from them are 
stamped with the number of the ladleful. To ascertain whether 
the rails will endure actual service on the track, a piece is cut from 
one rail in each charge and is tested by bpm iton iron supports, 
lft. apart, and then dropping a weight of five tons upon the middle 
of it, from a height proportioned to the pattern of the rail. In 
case the test rail does not stand the blow deemed proper, all the 
rails made from that ladleful of steel are rejected for use on rail- 


TuHE London, Chatham, and Dover Company’s two new metro- 
politan extensions, which have just been completed, are to be 
opened for traffic — One of these lines is a branch from the 
high level line of the company to Blackheath, which will 
connect the company’s system with the Blackheath and Greenwich 
district. The other new extension is that between Ludgate-hill 
and the Moorgate-street station of the Metropolitan Company. 
This line, which leaves the company’s main line to Farringdon- 
street a short distance northwards of the Ludgate-hill station, 
proceeds in.an easterly direction by a tunnel under the new meat 
market, on emerging from which it is carried forward to the 
Moorgate-street station through an open cutting which has been 
enclosed by walls on each side, the length of the line from Lud- 
gate-hill to Moorgate-street being about three-quarters of a mile. 
Hitherto, passengers coming by the Chatham and Dover Com- 
pany’s trains to Moorgate-street have had to go round by Farring- 
don-street, and change there into the Metropolitan Company’s 
trains ; but this will be avoided by the opening of the extension 
line, as the trains of the Chatham and Dover Company, instead of 
running to the Farringdon-street station, will go direct to Moor- 
gate-street ; the only trains belonging to the company which will 
in future go to Farringdon-street being those which run through 
to the north in connection with the Midland and Great Northern 
companies. 

Tue Times states that the total expenses of the Mont Cenis 
Tunnel amount to 65,000,000f.; of these 20,000,000f. are to be con- 
tributed by the Victor Emmanuel Railway, or Railway of Northern 
Italy. This sum is to be paid on or before the opening of the 
tunnel. The French Government was to pay 19,000,000f. if the 
work was accomplished within twenty years, reckoning from 1862. 
But if the work was accomplished at an earlier date, France bound 
herself to pay 500,000f. more for every year gained upon the stipu- 
lated time. As there have been eleven years thus gained, France 
will have to pay 5,500,000f. besides the 20,000,000f. of the original 
stipulation. She has, besides, to pay 5 per cent. interest on the 
money due for the work as it proceeded from year to year. Thus 
the charge borne by Italy in this enterprise will be something less 
than 20,000,000f., an advantage fairly gained by her diligence in 
carrying on the work, a diligence stimulated by the very conditions 
of the contract, It must be observed that had the construction 
of the tunnel continued beyond the stipulated term of twenty 
years, it was Italy that would have lost 500,000f. for every year 
in excess of that period. There was a time in which the hard 
quartz with which the excavators fell in on the side of Modane 
rendered it extremely difficult to foretell how long it might be be- 
fore the tunnel could be terminated. Fortunately, the quartz 
stratum was only 380 metres thick, and no very serious resistance 
was met elsewhere. The masonry of the tunnel is exeellent 
throughout. No inconvenience whatever from smoke, steam, or 
mephitic air is apprehended. 

Tue half-yearly general meeting of the Great Western Company 
was held on Wednesday. The chairman stated that the revenue 
account showed an increase of £129,586 in the past half-year, 
ending the 3lst of July, as compared with the corresponding 
period the 31st of July, 1870. On the Ist of June the eolliers 
struck work in South Wales, which made a difference in the 
receipts of the company during the two months of at least 
£30,000, so that were it not for the strike the increase in the 
traffic would otherwise have amounted to £150,000. There was 
an increase in the passenger traffic of £40,515, in the parcels traffic 
of £7894, in the merchandise of £57,212, in the live stock of 
£3633, and in minerals of £20,732, which latter item would have 
been £5732 were it not for the strike of the colliers in South 
Wales. There was an increase in the working expenses of £37,365, 
or about 284 per cent. of the increased receipts. The increased 
expenditure in the maintenance of way was £9704, in the loco- 
motive power £9845, in carriage and wagon repairs £4521, in traflic 
expenses £15,202, In general charges, parliament: expenses, 
and other items, there were reductions, They had expended 
£30,000 on steel rails, £20,000 in altering the broad gauge stock 
for the narrow gauge; they had expended £20,000 for changing 
the broad gauge into the narrow gauge, and for the present half- 
year they had availed themselves of the suspense account. The 
traffic in the past half-year had been worked at 45°81 per cent. of 
the receipts, against 46°87 per cent. in the corresponding period of 
1870. After deducting the increased expenditure from the in- 
creased traffic in the past half-year, there remained sufficient to 
pay 1} per cent. per annum more dividend than in the correspond- 
ing period on the ordi stock of the company, carrying forward 
£15,107 balance for next half-year, against £15,375 in the cor- 
responding period of 1870. ‘The works for mixing the ga 
between Didcot and Swindon have been commenced, and would 
be finished by the spring of next year. The necessary steps were 
being taken to enable the gauge between Swindon and Milford 
Haven to be narrowed. This would be commenced in April next, 
and would be ae about the Ist of June. Sufficient narrow- 
gauge stock would be completed by that time for working the 
operation, and might affect 


through traffic. It would be a difficult 
the traffic during the operation. 





NOTES AND MEMORANDA. 


No plant yields anything like so much nutriment from the same 
extent of soil as the banana. Baron Humboldt estimated that it 
— twenty times as much as the potato, and 113 times as much 
as wheat. 


PrRoresson MALLET, in the American Journal of Science and 
Art, gives the following analysis of a meteoric mass found in Vir- 
ginia, near Sieontiens Ten, 88°706; nickel, 10°163; cobalt, *396; 
copper, 003; tin, 002; manganese, trace; phosphorus, “341; sul- 
; chlorine, °003; carbon, ‘172; silica, °067.. Total, 


In the Black Sea there are no tides, but the level of the water 
along the shore is considerably influenced by the action of the wind. 
Near the mouth of the Danube it varies from eighteen inches 
below the mean sea level when the wind is from the west, or off 
the land; to 2ft, above that level when the wind is landward, or 
from the east. 


In coal mining at a depth of 3240ft., with present appliances, 
the temperature would rise to 98 deg., or blood heat, and with 
existing ventilating tus # work in that tem 
would be almost impossible. Thus, when the Coal Commissioners 
fixed on 4000ft. as the probable limit of coal getting, they at once 
assumed that very great strides in the practice of mining would be 


THE population of New Zealand is made up as follows :—North 
Island: Auckland, 62,335 ; Taranaki, 4480; Wellington, 23,982 ; 
Hawke’s Bay, 6059; total, 96,856. Middle Island: Nelson, 
22,438; Marlborough, 5235; Canterbury, 46,801; Westland, 15,357; 
Otago, 60,578; Southland, 8769; total, 159,178 ; Chatham Islands, 
133. Grand total, 256,167. e numerical increase since Decem- 
ber 1867, is 37,499, or only 17 per cent. 


On July Ist, 1801, seventy years ape, one of the first steamboats 
ever built e a trial trip on the Thames. Thisis the account of 
it given by the London papers of the day: ‘‘An experiment has 
taken place on the river for the L pee y of working a barge or any 
other heavy craft, against wind and tide, by means of a steam 
engine of very simple construction. The moment the engine was 
set to work the come was brought about, answering her helm 
ars ae at once to make way against a strong 
ebb tide at the rate of nearly two miles and a-half an hour. 


M. Ane Garp has recently discovered a new substance, 
dambonite, in the india-rubber of the Gaboon. When treated 
with a mixture of sulphuric and nitric acid it is transformed into 
a gummy, thick, and translucid substance. When thrown into 
water it precipitates in the form of flakes, which, when carefully 
washed and dissolved in boiling alcohol, deposit crystals of nitrated 
dambonite, which is insoluble in alcohol and detonates under the 
hammer. The new base, treated with fuming hydroiodic acid, 
yields dambose, which acts in the same way. 


IN a paper addressed to the Academy of Sciences, M. Wilfrid de 
Fonvielle gives a description of the curious mirage called the fata 
morgana, as seen near Edinburgh just prior to the great storm of 
the 18th of June. On the day before strange rocks, changing their 
shapes, were seen coursing along on the surface of the water 
appearing and disappearing by turns. Then followed green fields, 
trees laden with foliage and fruit, country houses, &c. The 
villages and seats ‘situated on the northern shore of the Frith 
seemed to have advanced into the water; the May lighthouse was 
invisible, but its base transformed into a rock nearly 1000ft. high. 
M. de Fonvielle thinks it would be desirable to ascertain whether 
other appearances of the‘fata morgana had ever preceded storms. 


Art the recent meeting of the British Association the Rev. H. 
Highton read a paper on ‘“‘A Method of Preserving Meat by 
Muriatic Acid.” He had tyied the plan, and in many'cases the 
acid did not affect the most delicate flavours, but left the article 
just as it was before, with only a slight taste—not objectionable— 
of common salt. The manner adopted was to dip the meat, fish, 
or other substance at intervals, if necessary, and expose it freely 
to the air to dry. During this process of drying the coating of 
muriatic acid prevented the approach of decomposition. By this 
plan Mr. Highton has kept meat and fish sweet for many months, 
Another plan is to enclose the substances in a close vessel with a 
small quantity of the acid, so as to prevent evaporation. 

Tue following is a summary of the probable amount of coal 
under permian and other overlying formations at depths of less 
than 4000ft.; 40 per cent. deducted for loss and other con- 


tingencies :— 




















Districts. Sq. miles | Tons 
} sheets ic he 
Warwickshire... .. .. .. ..| Permian 73 | 2,165,000,000 
Warwickshire, south of Kings-| j 

bury me 60 02 oe oe ee Ere 150,000,000 
Warwickshire, north of Ather- 

PD. se «6.00 so. 00 o ditto ” 179,080,000 
Leicestershire, Moira district ..| Permian 15 1,000,000,000 
Leicestershire, Coleorton district} New red | 25 to 28 790,000,000 
District between the Warwick-| Permian 

shire and South Staffordshire and 

coal-field ” 6 te we Sees 116 3,400,000,000 
District between South Stafford- 

shire and Shropshire coal-field ditto 195 5, 800,000,000 
Between the South Staffordshire 

and Coalbrookdale coal-fields 

to the Cheadle and North 

Staffordshire .. .. .. ..| ditto 200 4,580,000,000 

East of Denbighshire coal-ficlds| ditto 50 2,486,000,000 

West and south-west border of the 
North Staffordshire coal-field ditto 50 1,500,000,000 
Cheshire, west of the Kerridge. ditto 9 62,000,000 
between Woodford 
fault and Denton ditto 36 1,790,000,000 
hire, east and west of 
MEET <. os 66 40 4s ditto 30 350,000,000 
Lancashire, west of Eccles and 
Stretford to Prescott, Runcorn, 
and Hale on the Mersey .. .. ditto 130 $,883,000,000 
The Wirrell, the Mersey, and 
country to the north... .. ..| New red 216 3,000,000,000 

Yorkshire, Derbyshire, andj Permian & 

_ Nottinghamshire . new red 900 23,082,000,000 
Vale of Eden .. .. .. Permian 40 1,593,000,000 
Ingleton and Burton . a ditto 3 33,000,000 
Savern Valley.. .. «. es +-|/Newredmrl 45 400,000,000 
DOL. co ae ep ..| Permian —_ No estimate. 
Ireland—Tyrone .. a _ 27,000,000 

| ° 
| 56,273,000,000 








A PROPOSED re-agent for nitric acid is the sulphate of aniline; 
it detects, with the most minute accuracy, the least traces of nitric 
acid. In order to obtain the desired result the test must 
applied as follows: Place in a watch glass about one cubic centi- 
metre of pure and concentrated sulphuric acid at a density of 1°84; 
then pour, drop by drop, half a cubic centimetre of a solution of 
— of aniline, prepared by mixing ten drops of commercial 
aniline with fifty cubic centimetres of diluted sulphuric acid. A 
glass rod is then dipped in the liquid to be tested, and it is then 
introduced in the watch glass and stirred in a circular way; from 
time to time the og oped should blow slowly on the agitated 
liquid; if the liquid thus stirred contains traces of nitric acid, 
circular lines of a deep red are soon visible, colouring the whole 
liquid to a pink. On adding a very small quantity of nitric acid 
to the mixture the liquid becomes of a carmine colour; the addi- 


tion of a single drop of very diluted nitric acid renders the liquid | bon 
‘man, They are held to appear when wanted to answer any indict- 


a deep red, and afterwards a dead red. This simple process can be 
lied to the detecti 





when only traces of hyponitric acid are detected, the distinction 
can easily be by use of starch and iodide of potassium, 
acidulated by sulphuric acid. 





PI ) detection of nitric acid in the commercial sulphuric ' 
acid, Hyponitric acid produces also the same re-action ; moreover, , 


MISCELLANEA. 


Ir is stated that after much difficulty the concession for the 
railway from Tunis to Goletta has been given to an English com- 
pany, at the head of which are Messrs, Giorche and Heff. 

In 1860 onl £15,000 worth of zinc ore and £2250 worth of zinc 
were in the United States; whereas, up to the end of 
June, 1870, the State of Missouri alone produced £6625 worth of 
zine ore, and £21,250 worth of zine, or £10,625 worth more than 
the whole produce of the United States ten years previous. 

Tose who think the oil wells of Pennsylvania are played out 
may be surprised to learn the following facts :—In 1860 there were 
exported but one and a-half sailiion guilees of petroleum. In 1868 
the export had reached ninety-nine millions, and last yeor it was 
141 milli i in the flow of oil in Pennsylvania 
since 1867 has been nearly 50 per cent. 

Tue South London Press states that the Southwark and Vaux- 
hall Water Company have, in anticipation of the spread of cholera 
to our shores, written to the vestry of St. George’s, offering to 
erect, at their own expense, stand-pipes for the use of the inhabi- 
tants living in crowded localities, and who have not proper means 
, ~ ams water, stand-pipes are to be in use for two hours 

y. 
Tue Admiralty, before di 





ing of any portion of her Majesty's 
dockyard, Woolwich, have given a strip at the eastern end to the 
Woolwich Local Board of Health for the purpose of forming a new 
street and a public wharf, which, as the Government works occupy 
almost all the river frontage, has long been a local necessity. The 
conditions are that the street and wharf are to be lighted and 
maintained for the use of the public for ever, which the Local 
Board has agreed to. 


THE number of steam engines at Milan has been greatly increased 
within the last few years, and there are now double the number 
there were three years ago. In 1850 there was only one steam 
engine at work; ten years later (1860), seventeen; in 1364, twenty- 
four ; in 1867, thirty-seven ; and at the present time seventy-four. 
In the commune of the Corpi Santi, which comprises all the 
suburbs of Milan, and containing a total population of 60,000 
persons, the number of steam engines is forty-five. One of Howard's 
patent boilers is now being put up at a large distillery in Milan. 

WE understand that it has been decided to erect a statue of Sir 
Humphrey Davy in his native place, Penzance. By the exertions 
of a working committee, a sum of £500 has been raised in 
subscriptions. A very eligible site has been obtained from the 
Town Council immediately in front of the Market-house and facing 
the main entrance of the town. The Messrs, Wills, of 172, 
Euston-road, have been commissioned to execute the statue. The 
statue is designed after Sir Thomas Lawrence's portrait, painted 
for the Royal Society. The total cost of the statue and of 
erecting it on the site provided is estimated at £600, 


A MEETING of the chain trade of the Tyne district has been held 
in consequence of the Chain, Cables, a Anchors Act, The fol- 
lowing firms were represented :—Messrs. Hawks, Crawshay, and 
Sons, Gateshead; Messrs. John Abbot and Uo. (Limited), Gates- 
head; Messrs. William Hood and Co., St. Peter's; and Messrs. 
G. C. and A. Thompson, Winlaton. It was unanimously resolved 
—‘*‘That we protest against the Chain, Cables, and Anchor Bill having 
been passed by the House of Lords in so hurried a manner that we 
have not even been able to procure a copy of the bill as passed by 
the House of Commons, in order to consider, as we had intended, 
whether or not to petition the House of Lords against the bill.” 


Dr. Gustav KLUPPEL, an eminent German metallurgist, has 
been examining the iron works of America and reporting his 
observations in a German technical journal. He ridicules the 
anxiety of American ironmasters for pure coal, feeling confident 
that the ordinary bituminous coal of the West as well as the East 
would be available for use in blast furnaces if properly coked. Of 
the natural advantages of St. Louis and vicinity for iron manu- 
factories he says:—‘*As the railroad bridge over the Mississippi, 
opposite St. Louis, will be completed within a year, there is 
nothing in the way of the iron manufacture, including the blast 
furnaces, settling near East St. Louis in the immediate vicinty of 
the coal mines. Here both coal and ore are to be had cheaper than 
in Westphalia, for instance; and as St. Louis, in relation to 
England, possesses a natural protective tariff of 8 dols. to 9 dols, per 
ton (4 dols. to 5 dols. more than the Atlantic States), it may be well 
affirmed that here is the soundest foundation in the country for 
all branches of the iron manufacture, from ‘pig iron to Bessemer 





THE chemistry of Kroncke’s method of amalgamating silver ores 
has been investigated by Louis Eich. On treating the finely-ground 
red ore with a hot solution of chloride of copper and salt the 

wder becomes black. Mr. Eich finds that this arises from the 

ormation of sulphide of copper and sulphide of the ore of silver, 

the antimony being converted into the chloride, and entering the 
solution. The addition of a second portion of chloride of copper 
and salt to the precipitated sulphide of silver, in the presence of 
zinc, reduces the silver almost immediately to the metallic state. 
In this case the copper again forms a sulphide with the sulphur, 
in combination with the silver, thus forming chloride of silver, 
which, in its turn, parts with its chlorine to the zinc. In working 
this process it is necessary to take care that the solutions of copper 
or salt are very concentrated, and the finely-ground ores must be 
used dry, as otherwise they could not be rapidly saturated with 
the solutions, and basic salts would also be formed. Another 
difficulty sometimes arises from the precipitation of copper by the 
zinc amalgam if it be in excess; when this happens Kroncke re- 
dissolves it from the pressed amalgam with hot chloride of copper. 
This process is the one most commonly employed for the treatment 
of the South American silver ores of the West Coast. 

Tue Zimes correspondent in Philadelphia has sent some parti- 
culars of the inquest on the Westfield boiler explosion :—‘* The 
coroner’s jury, with a boldness most unusual under such circum- 
stances, have found a verdict blaming the officers of the Ferry 
Company. There have been 104 deaths from this catastrophe, and 
the jury declare that the deceased came to their deaths through 
the rupture o: explosion of the ferry-boat boiler; that this was 
caused by a flaw in the iron and by neglect on the part of th« 
engineer in carrying an over pressure of steam; that the company 
are responsible for the disaster, as the defect could have been 
detected had they had a competent superintendent, engineer, and 
mechanic in their employ; and that, therefore, they are criminally 
negligent. The jury consequently recommend the proper law 
officer at New York to take prompt action in the matter, and they 
add that they think the Government system of boiler inspection as 
now conducted is very imperfect. The coroner, upon this verdict, on 
August 16th, issued his warrants for the arrest of th 
president and superintendent of the Ferry Company, and th« 
engineer of the ferry-boat Westfield. Residing out of the county 
of New York, and hence beyond the coroner’s jurisdiction, they 
were notified that if they would appear they would be released on 
bail. Therefore, Jacob Vanderbilt (a brother of the Commodore), 


| president, William Braisted, superintendent, and Henry Robinson, 


engineer, appeared before the coroner, but that official, having in 
the meantime had a conference with the law officers, announce! 
hat he regretted to learn that under the statute he could not take 
bail for the offence with which they would be charged—man 
slaughter—and he accordingly committed them to gaol. Subse- 
quently writs of habeas corpus were procured for the prisoners 
from Judge Sutherland, of the Supreme Court, and being taken 
before him he released them on bail, Vanderbilt in 20,000 dols., 
and the others in 10,000 dols. each, George Law being the bonds- 


ment that may be made in their cases by the grand jury. Under 
the statute applicable to the case the offence is manslaughter in 


the third degree, the punishment for which under the New York 


| code is imprisonment for not less than two years nor more than 


four.” 


THE ENGINEER. 





Sert. 1, 1871. 














SMALL-WARE LOOM AT THE INTERNATIONAL 
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In the annexed engraving we illustrate a 
small-ware loom by Messrs. Gadd and Moore, 
siown at South Kensington. Fig. 1 represents 
« eross section of the improved small-ware or 
tape loom. Fig. 2 is a front view of the same. 
In the figures «a is the framing of the loom, J 
is the sley,c cc are the warps, and ddd are 
the finished tapes or ribbons. Thesleyswori:. 
one of which is shown at e, swivel on the centie 
/, and the sley is actuated by the crank shaft 
through connecting rods, one of which is shown 
ath. The healdsi i are arranged for weaving 
twill goods, and are actuated by the tappets jj, 
through the levers k k and cords //, The warps 
¢c¢ are contained on the reels n n, and each reel 
is fitted with a brake lever 0, from which is sus- 
pended a weight o! of sufficient gravity to pre- 
vent the rotation of the said reel, exceptins: 
when the lever o is raised. Each warp passes 
from the reel over the pulley or wharve p, partly 
around the pulley g mounted on the frame q'. 
over the pulley p!, under the breast roller 7, ard 
upwards, in a slanting direction, to the taking 
up roller s, A weight q? is suspended from the 
frame q', and an eye on the said frame, or, in the 
case of the lower leyers, the lower end of the 
wire 02, embraces a wire which is connected with 
the lever 0, the weight q? being adjusted to be 
equal to the required tension on the warp. As 
the said weight is raised during the weaving, 
the said eye, or the lower ends of the wire 02, as 
the case may be, by coming into contact with 
the end of the lever o, raises the said lever, and 
hy thus removing the brake from the reel n, or 
hy reducing the effect of the brake thereon, 
allows the reel to rotate to some extent, 
whereby a quantity of yarn is unwound from 
the reel, the frame gq! falling sufficiently to take 
up the slack. These motions are repeated at 
intervals, and the letting off of the warp is thus 
made to be self-acting. Each of the tapes or 
ribbons d d passes partly around the taking-up 
roller s, which is actuated by the taking-up 
motion u, through the change gearing wu’, the 
said taking-up motion being of an ordinary de- 
scription, The tape or ribbon passes thence over 
the short roller 4, mounted on a stud fixed to 
the hand lever ¢', thence between the gripping 
rollers v v', from whence it fallsinto the box or 
receptacle w, The rollers ¢ and v are covered 
with cloth or other elastic material, and are 
made of a sufficient weight to cause the necessary 
adhesion between the tape or ribbon and the 
rollers sand #', The roller ¢ is raised by means 
of the hand lever ¢! at any time when the warp has to be let back. 
The rollers v v' are caused to rotate with a slightly increased sur- 
face speed as compared with the roller s, in order to keep the 
tape or ribbon in tight contact with the rollers s andt. The 
angle of inclination of the warp when passing upwards from the 
breast beam to the taking-up motion is such as that each shuttle 
x, when moving through the shed does not incline to any great 
extent from a vertical position, so that the centre of gravity of 
the shuttle falls within the support, or thereabouts, and the 
shuttle will therefore work to and fro upon the guides with less 
friction and greater ease, and with less wear of the shuttles than 
when it hangs from the guides in a horizontal or nearly hori- 
zontal direction as in the ordinary looms. The durability of the 
shuttles is thus greatly increased, and {the improved loom may be 
driven at a greater speed than the ordinary loom, 





ON ONE CAUSE OF TRANSPARENCY.* 
3y G, JOHNSTONE Stoney, M.A., F.R.S. 


THE motion of the ether which constitutes light is known to 
be subject to four restrictions :—First, it is periodic; secondly, it 
is. transversal; thirdly, it is (at all events temporarily) polarised; 
and, fourthly, its periodic time lies between the limits which cor- 
respond to the extent of the visible spectrum. By temporary 
polarisation I mean the persistence of the same kind of wave over 
a long series of waves before waves of another kjnd succeed, that 
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are often very intense, pr duce a cang heard 
only in the vicinity of the bell; in other words, 
the energy is expended in the neighbourhvod of 
the bell. Similarly, if the molecules of a body 
are engaged in irregular motions, such motions, 
though they may occasion a violent agitation of 
the others, are mechanically incapable of pro- 
ducing such an undulation as constitutes ra- 
diant heat. The disturbance is necessarily 
local; in other words, as much energy is restored 
by the moving ether to the molecules as is im- 
parted by the motion of the molecules to the 
ether. This absence of radiation is one of the 
properties of a trausparent body; and the other 
thermal (or optical) properties of transparent 
bodies may be presumed to depend also on these 
partially irregular motions. Thus Fiz:an has 
proved by experiment that a flow of water of 
about seven metres per second produced a very 
sensible effect on the velocity with which light 
was propagated in the direction of the motion; 
in other words, when the molecular motions 
had a preponderance in one direction, this was 
found to alter the refractive index in that direc- 
tion. This shows that the molecular motions 
do affect the refractive index; and it is perhaps 
not too much to presume that the phenomena 
of the irrationality of the spectra produced by 
prisms of different materials of double refraction 
and polarisation in crystals of other than the 
cubical system, and of circular polarisation in 
{hie solids and liquids, will be found to result from 

modifications of the irregular motions either of 
or within the molecules. Other facts appear to 
confirm this presumption; where from the form 
of a crystal we have reason to suppose that the 
irregular molecular motions are not symmetri- 
cally distributed in different directions, there we 
uniformly find the phenomena of double refrac- 
tion; and in those solids where they are symme- 
trically disposed the refraction becomes double 
if they are exposed to strain, i.¢., a8 soon as an 
unsymmetrical distributicn of the molecular 
motions is artificially induced. 

On the whole we appear justified in drawing 
the probable inference that all the phenomena 
of transparency are intimately associated with 
the molecular motions which want that kind of 
regularity which would fit them to be the source 
of luminous undulations. What is certain is, 
first, that certain periodic molecular motions do 
produce the phenomena of opacity in gases; and, 


DORR SWAIN. 
secondly, that irregular molecular motions are 





persistence which the phenomena of diffraction have made known | 


to us. * 

And the many respects in which radiant heat and light have 
been found to be identical enable us to say that the first three of 
the foregoing restrictions apply to radiant heat. We also know 
(see ‘‘ Philosophical Magazine” for April and for July, 1871) that 
the lines in the spectra of gases arise from periodic motions in the 
molecules of the gas, each such motion giving rise to one or more 
lines corresponding to terms of a harmonic series, And we know 
that under certain conditions these lines dilate and run into one 
another, so as in many cases to produce regions of continuous ab- 
sorption. All these phenomena may safely be attributed to 
periodic motions in the molecules of the gas, the dilatation of the 
lines being due to potentations which affect the periodic times. 
After the periodic time has been disturbed—probably on the occa- 
sion of the collisions between molecules—it seems to settle down 
gradually towards its normal amount, thus imparting breadth to 
the corresponding spectral lines, 

The question now naturally presents itself—What results from 
motions in the molecules which are not periodic, or which are in 
any other way unfitted to produce radiant heat? And here the 
phenomena of acoustics comes to our aid. When a bell is struck, 
more or less regularly, periodic motions are both produced. The 
more —— periodic motions produce the tone of the bell which 
is heard at a distance, while the less regular motions, though they 





* Rays of common light have been found to interfere, of which one was 
retarded fifteen mm., or about 30,000 wave lengths, behind the other, 
showing what a long series of nearly ilar waves usually sui one 


another in unpolarised light before waves of another type come in. 





incapable of producing the effect of opacity, 
since they cannot radiate. By irregular motions, wherethe phrase 


| occurs in this communication, are to be understood motions which 


are not approximately periodic, or which from any other cause 
cannot set up in the ether such an undulation as that which con- 
stitutes radiant heat, 





On Monday last the first pile of the New Redcar pier was driven 
by Admiral Chaloner, of Guisbrough. The site chosen for the pier 
is a little beyond the lifeboat house, in fact nearly at the south 
end of the town, and was indicated by a display of bunting. The 

ier will run direct east, and will be 1300ft. long and 20ft. broad. 
The head of the pier will be widened out to an area of 114ft. am | 
by 65ft. broad, and a separate landing stage is to be placed beyon 

e head for the landing of passengers from steamers and cobles. 
The piles are of cast iron, Yin. in diameter, sharply pointed at the 
end, and will be driven by a mn pile driving machine into the 
rock, To these piles will be attached columns ag in pairs 30ft. 
apart and battering inwards. Additional stability will be given 
to these seen AF strong wrought iron bracing, and on the top 
of the columns be ornamental cast iron drils stretchin 
between each pair of columns. These spandrils will be connec’ 
transversely by flooring joists of timber, on which the peng of 
the pier will be fixed. A handrail of wrought iron wiil run along 
each side of the pier, and at intervals seats will be placed for the 
accommodation of visitors. The upper railing of the palisade will 
carry the gas to eighteen lamps. ‘he .engineers for the pier are 
Messrs. J. E. and A. Dowson, Great Queen-street, Westminster, 
London, the contractors being Messrs. Head, Wrightson, and Co., 
of Stockton-on-Tees. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—MM. Xavier and Boyrveav, Rue de la Banque. 
ERLIN.—Messrs. A, Asner and Co., 11, Untre den Linden, 
VIENNA.—Messrs. Gerotp and Co., Booksellers. 
LEIPSIC.—A.pHons Diizr, Bookseller. 
MADRID.—D. Jose Atcover, Editor and Proprietor of the “‘ Gaceta 
industrial,” Preciados 4 


Industrial, 9 y 51. 
NEW YORK.—Wi.tmer and Rocers, 47, Nassau-street. 


PUBLISHER'S NOTIOE. 


*,* With this week's number of THE ENGINEER is issued as a 
Supplement No. XLVI, of our Portfolio of Working Drawings, 
representing Cylinder and Condensing Work of 80in. Pumping 
Engine at the Poldice Mine. Each number, as issued by the Pub- 
lisher will contain the Supplement, and Subscribers are re- 
quested to notify the fact at this office should they not receive it. 




















TO OORRESPONDENTS. 

*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*.* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good fuith. No notice whatever will be taken of anonymous 
communications, 

Letters ave lying in our publishing department for the undermentioned 
correspondents :—A. R., RK. T. A, A. W. 8. anp Co., X. anp Co., R. J. H. 
On application a staniped directed envelope is needed, 

Cc. C. (furin).—We could not spare the space. Write to Messrs. Spon, 
Charing Cross, for a catalogue. 

Parrin.—No precautions are taken in laying the mains. They are simply 
put into trenches, care being taken to put them into roadways where there 
is no grass lo be injured. As no subways ave used, it follows, asa matter 
of course, no drawings of them exist. 

A Forrioner.—There is no translation to our knowledge. Fairbairn on 
“ Millwork,” Cullen on the “ Turbine,” Fairbairn on the “ Application of 
Iron to Building Purposes,” Stoney on * Strains.” You can get these 
books from Messrs. Spon, Charing Cross. 

A. W.—It is very difficult to please everybody. One party of inventors, a very 
numerous party too, say that patents are too numerous, If they were made 
cheaper than they are now they would be wultiplied tenfold. You can 
obtain protection for six months for £5 28. bd. The cost of a patent is 
as nothing to the outlay required to get the invention into use. 

A. H. (John Dalton-street).— Your design is not cateulated to remove any of 
the difficulties which are attached to the suspension principle. The substi- 
tution of a series of independent bowstring girders in place of a continuous 
horizontal one, simply increases the flexibility of the roadway. Instead of 
your design being adapted to effect the two great objects aimed at in suspen- 
sion bridges, viz., he stiffening of both the roadway and the chains, it does 
neither. The deflection of your bridge would be very great. 

Erratum.—In our description of the Carbon Closet, which will be found at 
p. 134, between line fourteen and line thirteen from bottom, the following 
words were omitted :—“ Weight causes a small cylindrical charger to come 
— towards the middle of the seat, and having deposited its contents 
on the. 








THE CARBON CLOSET. 
(To the Editor of The Engineer.) : 

Sir,—In your issue of yesterday you style the new ‘carbon closet,” 
exhibited before the British Association at Edinburgh, and there 
described by our Mr. J. F. M. Pollock, “ Stanford’s patent carbon 
closet.” 

As it is always desirable to correct an error, we beg to state that it is 
the carbon system itself which was patented by our friend Mr. Stanford, 
and that the apparatas illustrated and described as the ‘‘ carbon closet” 
was invented and patented, as stated by-Mr. Stanford in the course of 
his paper, by us expressly for use with his system, and is manufactured 
by the Carbon Closet Company, at 46, Haymount-street, Leeds. 

Longclose Works, Newtown, Leeds, POLLOCK AND POLLOCK. 

Aug. 26th, 1871. 


TRANSFERRING GOODS, 
(To the Editor of The Bngineer.) 

Sm,—If your correspondent ‘‘C. E.” will confer with us we shall be 
glad to give him the information he desires with reference to the 
appliances for transferring merchandise, rendered y by a break 
of gauge. 

We quite concur with your correspondent that in view of the probable 
multiplication of narrow gauge lines this is an important question, and 
if ordinary merchandise can be rapidly and economically a at 
a cost of one penny to twopence per ton, instead of the practically pro- 
hibitive charge of one shilling per ton, which has hitherto in some cases 
been charged, one great element of objection toa break of gauge will 
entirely disappear. 

We have recently had ion to sider this question, and we find 
that, with proper and inexpensive hanical appli large quan- 
tities of merchandise can be transhipped with the requisite dispate 
and at a cost not exceeding twopence per ton. If the quantity is large 
it will not cost one penny per ton. APPLEBY BROTHERS. 

Emerson-street, Southwark, London, 

August 81st, 1871, 














COATING WIRE, 
(To the Bditor of The Bngineer.) 

Sir,—I should feel obliged if you or any of your correspondents could 
inform me of anything or any substance that I could lay on iron cr steel 
wire that would be smooth when thus laid on, and resist a slight friction 
without losing its smoothness. It should, at the same time, occupy very 
little space. 

If you answer me in your paper please to do so under the name of 
“ Inquirer.” 

Rawtenstall, near M: 
[Why not coat the wire with tin? By drawing it while still hot through a 

piece of folded cloth the surface can be made very smooth. By dipping the 

iron wire for a couple of hours in a solution of sulphate of copper—blue 

vitriol—in water, it may be coated with a thin film of very fine copper 

uite smooth, Will thisdo? Electro-plating will be better, as the film will 
much stronger and more adherent.—Ep., E.] 


Tur Enornger can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, f preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 

Half-yearly (including doublenumber) .. .. «. £0 14s. 6d. 
Yearly (including two double numbers) .. .. «. £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made, Tue ENGINEER is registered for tr ission abroad. 

Advertisements cannot be inserted unless delivered before siz o'clock on Thurs- 

y evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The lone averages eight words ; 
blocks are charged the same rate for the space they fll. All single advertise- 
ments from the country must be accompanied by stamps in payment. 


Sst 











DEATH. 
On the 23rd August, at his residence, St. Neots, Hunts, Mr. Jonn 
Kirxuay, C.E., aged 79. 
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GUNS versus TARGETS, 

“THE Woolwich infant,” otherwise Mr. Fraser’s 35-ton 
gun, has just been bored out from 11°6in. to a diameter of 
12in. From some inscrutable reason it refused to burn all 
the powder which it was desirable to burn. Better results 
are ex now, because the charge will occupy leas 


length of chase. The trials will not be made, however, 
for some weeks. Meanwhile, the Woolwich gun factories 
are not idle. Whether the 35-ton gun will or will not 
burn 120 1b. of powder, it is certain that it is or can be 
made by certain modifications in the gun, the projectile, 
and the powder, the most powerful weapon in existence, 
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Col. Campbell hopes to have ready, by January, thirteen 
35-ton guns, eighteen 25-ton guns, one hundred 18-ton guas, 
and a host of smaller fry. This is pretty well for a year’s 
work. There is no other nation capable of doing so much, 
if we consider that, thanks to Mr. Fraser, all these guns 
will be sound and reliable weapons, fit for the worst 
vicissitudes of warfare. Recent experiments at Shoe- 
buryness have led us to conclude that of late the guns are 


having much the best of the battle which has so long been 


waged between them and armour plates. It is doubtful 
if better plates can be made than are made now. They may 
be punched by shot and shell, pounded by all kinds of 


guns and all kinds of projectiles, but they no longer crack | 


and split to pieces. They behave like copper. It is, indeed, 
just possible that we have got a little too far, and that our 
armour plates are too ductile, and offer a less resistance to 


the passage of shot and shell than would a harder material. | 


It is beyond question that circumstances might arise in 
actual warfare under which a plate which cracked with the 
impact of every heavy projectile, until it hang in scales 
over the structure it was intended to defend, yet kept shot 
and shell out, would be better than a plate which could 
nut be broken yet allowed projectiles to get through. In 
a combat, short, sharp, and decisive, the former would be 
the best, although under prolonged pounding—such as 
might take place when a fort was besieged—the latter 
would have the advantage. An embrasure, defended by 
hard plates, might be stripped ina couple of hours; but if 
the attack did not last more than an hour, for that hour 
the men behind the shield would be much safer than they 
could possibly be behind armour plates which could be 
omy by heavy shot or shell, but which could not be 
roken off until they had been reduced to the sem- 
blance of lacework by a multiplicity of perforations. 
We know that it is generally held that a plate cannot 
be too ductile. The question is worth considering, how- 
ever, from our point of view. If asingle heavy shell finds 
its way into either turret, or embrasure, or ship, the 
chances are that the fight will be at an end as far as that 
turret, embrasure, or ship may be concerned. Sooner or 
later the gun must beat the plate, if the action be only suf- 
ciently prolonged; but it would be a matter of little con- 
sequence how many shots a plate could stand before it fell 
off if it was once fairly penetrated. Every minute which 
could be spent in action before a projectile got through 
might be worth thousands of pounds, and if it were only 
possible to defy an enemy’s guus for an hour, and if the 
action could be concluded in that time, it would matter 
little whether the shield, or the turret, or the ship's side 
were practically ruined at the end of sixty-one minutes. 
We do not wish it to be understood that we advocate the 
use of brittle plates, All that we maintain is that for 
actual warfare that target is the best which totally pre- 
vents the entrance of projectiles for the longest time. 
Half-and-half targets, which cannot be broken up, but 
permit an occasional projectile to get in now and then from 
the first, will prove useless except in the case of long sieges, 
The first shell that gets in will destroy the gunners and 
dismount the gun. On shore a new crew and a new gun 
may be had, but this argument will not hold good at sea. 

Under existing arrangements the guns have many ad- 
vantages over the plates; a certain point of perfection in 
the manufacture of these once reached, nothing remains but 
to increase the thickness of the plate or to strengthen the 
backing. The guns, on the an hand, can not only, if 
time be allowed them, go on pounding the plate until it is 
reduced to fragments, but they can use all manner of cun- 
ningly compounded chemicals which, put into a shell, inflict 
fearful injuries on the plates. We believe that the limit of 
perfection has been nearly reached in the plate. Weare not 
yet even near it as re; thegun. The more experiments 
we try at Shoeburyness, the more conclusively is this fact 
proved. Our ships cannot well carry any more armour than 
is now packed upon them. Indeed there is reason to think 
that they have too much already. The question naturally 
arises, is there no way to dodge the shells, which by brute 
force, as represented by heavy plates and thick backing, we 
cannot keep out? It does not seem, however, that this 
question has ever been discussed as it deserved, and different 
inventors have proposed the use of elastic media, such as 
compressed wool, cork, india-rubber, &c., as a solution of 
the problem, but all these things have wr, failed on 
trial, and probably that is the reason why so little has 
been attempted in the way of eluding the action of shot 
and shell, Let us see whether the belief that projectiles 
can only be kept out by heavy plates and bastion, and, 
further, that if these will not keep them out nothing else 
will, is well founded. 

Now, in the first place, it may be taken for granted that 
we do not possess a single ironclad which cannot be pene- 
trated at short range by the improved 35-ton, or even by 
the 25-ton gun. It may also be taken for granted that 
we cannot put on any thicker armour than we use now, 
unless we leave large portions of the ship unprotected, or 
make her of colossal proportions, Consequently we must 
try something else, exeept we are content to leave the 
victory with the guns. What shall the something else be ? 
In order to answer, we must consider what actually takes 
place when a shot ora shell strikes a ship. If the first is 
of a brittle metal it breaks up in going through. The head 
a on as a solid shot, followed by a shower of splinters more 

ormidable than grape. If the shell goes through, it bursts 
practically just inside the plate, spreading ruin and death 
all round ; one shell between decks is worse than twenty 
solid shot, If there were no shells bi ns would be 
of little use. It would be better to build ships very thin, 
and let the shot go through them unbroken, than to pro- 
vide plates just heavy enough to convert the comparatively 
ess shot into mischievous . All our energies 
should be concentrated on neutralising the effect of shells. 
If we can but manage this there is little to dread from 
shot. Now, shells used against armour plates in the pre- 
sent day are fired by the concussion of the shell agai 
the plate without fuzes of any kind. A plate 3in. thick 
will suffice to explodea shell. The moment explosion takes 
place the shell is converted into ents, which scatter on 
every side according to the lines of least resistance and the 


| directicn of the initial force. For the pur of penetra- 
‘tion as regards the iron plates, the shell, after the ex- 
plosion, is as harmless as a handful of sand. The explosion 
| may take es at precisely the same instant that the shell 
is going through a plate. The latter will then hold the 
shell together, and the whole effect will take place inside. 
| Bearing this in mind, let us suppose that a 4}in. target, 
| properly supported, is put up 200 yards in front of the 
25-ton gun, and that twenty y behind the first a 
| second target, also of 4}in. plate, is put up. Does an 
| artillerist believe that it is possible to get a shell throug 
| both these plates? We venture to saynot one. The shell 
will explode just inside the first plate and be converted 
into fragments, not one of which will be able to get 
| through the second plate. A solid shot made of steel or 
| other very tough material will get through, no doubt, but 
not shell. Shells fitted with time fuzes have been tired at 
plates, and exploded prematurely. They never did any 
harm. It is above and beyond all things essential that 
the projectile which is intended to get through a plate 
must not break up; if it does, farewel! to penetration. 
| Here, then, we have the true solution of the problem : 
| how shall we keep shells ont with armour of moderate 
| weight! Break up the shell before it touches the armour 
plate. This done we have nothing to fear. 

A very careful search through the official records of 
armour-plate experiments has failed to supply us with a 
single instance in which the principle we advocate has 
been tried, The obvious method of applying it in prac- 
tice consists in using two armour plates, the outer 
one thick enough to explode the shell and the inner 
one thick enough to keep out the pieces, with 
an intervening space, quite empty of everything but air, 
and of considerable width. An experiment was tried 
some time since, of which we can find no record, in which 
one plate was put thus behind the other, Solid shot, not 
shell, was used, and even in this case the results obtained 
were considered promising; but an experiment was tried 
still more recently at Shoeburyness, in which the target 
consisted of two heavy plates with baulks of timber inter- 
vening. In this case the shell got through, but in neither 
one case nor the other were the conditions precisely such 
as we contemplate, We admit that solid shot will not be 
kept out if it is tough and strong, and, therefore, we may 
dismiss the first experiment. In the second, the two 
plates, were built up ina continuous target, one backing the 
other, while the timber confined the effects of the explo- 
sion of the shell, holding the latter together, so to speak, 
until it got through the second plate. We propose that 
there should be no filling in whatever between the two 
een What is the least distance that should intervene 
yxetween them we are unable to say. We wish the autho- 
rities would conduct one or two experiments to find out, 
If it need not exceed 4ft., or thereabouts, there will be 
no difficulty in carrying the scheme into practice. 


STRENGTH OF IRON TUBES, 


So long as any structure of either an engineering or 
architectural character retains its form under the ordinary 
conditions of the load it is intended to carry, or under- 
goes only such an alteration in its normal shape as is con- 
sistent with its design, so long may it be regarded as 
secure, and equal to the duty imposed upon it. But 
directly the relative position of its several parts becomes 
changed so as to exceed this limit, then there is danger of 
its downfall taking place. Hence itis not sufficient in de- 
signing an iron bridge or roof, that the respective members 
of it should be adequately proportioned to resist the strains 
to which they will be subjected, as it is essential that 
provision should be made that they should always be in a 
position to perform that duty. The difficulty of insurin 
this constant feature in structures increases in a very hig 
ratio with the dimensions and complexity of the design. 
The tendency to deformation—by which term is under- 
stood any alteration from the normal shape—augments 
considerably with the number of individual parts and the 
separate connections that are present. Hence, to guard 
against deformation has always been one of the principal 
difficulties which engineers have had to contend with, 
especially since the employment of iron on a large scale for 
works of construction. If a solid beam deflect beyond a 
certain limit, or if a wall bulge outwards or inwards too 
much, the eye, aided by a little common sense, will 
perceive ,the danger; but in structures of a more 
complicated description the evil is not detectedin so 
simple a manner. A comparatively oe very 
slight deformation in a compound trussed girder, for 
example, will suffice to my the accurate ad- 
justment of the strains, and by bringing members of 
the truss into compression which would otherwise 
be in§extension, and vice versd, seriously jeopardise the 
stability of the structure. So long as the dimensions of 
bridges and roofs remained small there existed but little 
risk, as the quantity of material superfluously introduced 
was more than eufficient to leave a margin of safety which 
under no possible circumstances could exceed: But 
this method of getting on the safe side of danger was 
no longer admissible when the structures assumed what 
were once considered gigantic proportions ; and more scien- 
tific and precise means had to be adopted to meet;the re- 
quirements of cases that presented themselves. 

It is, no doubt, within the memory of our readers that 
the two great dangers the promoters of the Britannia 
Bridge over the Menai Straits had to dread were the 
imagined force of the wind against the sides of the 
tubes, and the alleged probable deformation of the 
top and bottom, more particularly the former of these 
two. To say that fears on these grounds were alto- 
gether groundless would be as false to assert as that 
the dangers possessed the magnitude imagined. One 
result of them was that experiments were instituted with 
the view of investigating the comparative value of different 
sections of tubular girders, or, more strictly speaking, of 
tubes proper. These are deserving of much attention, in- 
somuch as it is very doubtful ae the rectangular form 
is theoretically or ically the best to adopt in cases 
similar to that of the Britannia Bridge. This qnestion is 
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of more significance at the present time, because we are in 

ion of additional ishomation respecting the other 

of tubes which were not at our command then. But, 
omitting all consideration of this, there were sufficient 
data at hand at the time of the carrying on of the experi- 
ments relative to the Menai Bridge, to warrant a more ex- 
tended investigation into the merits of the cylindrical and 
elliptical sections. Although the idea of employing cast 
iron as the material for a bridge across the Straits was 
speedily abandoned by Stephenson, in consequence of the 
opposition ee by the Admiralty and other parties 
interested in the navigation, yet the question of the rela- 
tive strength of cast iron tubes of different sections was 
submitted to actual experiment. A certain number of 
square, round, oval, and rectangular tubes were subjected to 
a direct breaking weight, and the separate results carefully 
compared. In experiments of this character, in which the 
object aimed at is the determination of the best form of 
section in which to utilise a material, it is essential, in 
order to avoid complicated calculations, that the quan- 
tity of material should be the same in all the sections expe- 
rimented upon. Thus, in the instance alluded to, the tubes 
were all of the same thickness, although the depth and 
width necessarily varied. There was very little difference 
between the strength of the square, round, and rectangular 
tubes, but the increase of depth in the oval example at 
once gave it a great advantage over the other forms. With 
the same amount of material, and consequently with the 
same weight, the oval tube showed an increase of strength 
amounting to nearly 50 per cent. above the other sections. 
But this result must not be regarded as proof that the ellip- 
tically shaped section is absolutely the best form to resist a 
transverse strain under all conditions of proportion and dis- 
tribution of material. If the element of depth be eliminated 
from the calculation, or what amountsto thesame, if thedepth 
and sectional area be common to all, then the square tube 
will afford the greatest resistance. The square is therefore, 
per se, the strongest form, since the depth being the same, it 
derives no especial advantage from that important dimen- 
sion over and above that enjoyed by the other forms, 
—— the superior result is due solely to its parti- 
cular shape, but there are practical reasons for giving the 
preference to the round tube in all ordinary applications of 
the material in a hollow form. 

It is admitted now that the experiments carried on at the 
time of the building of the Britannia Bridge, with respect to 
the strength of wrought iron tubesof different shaped sections, 
were very incomplete, and also that the conclusions arrived 
at regarding the powers of resistance of the circular and 
elliptical forms were premature. The fact is that the fear 
of deformation led to a too hasty abandonment of these two 
forms. Under the strains to which they were subjected 
the circular and elliptical forms soon became distorted ; 
but had care been taken to prevent deformation taking 
place, there is no doubt the results would have been highly 
satisfactory. The effect of placing a load upon a circular 
or oval shaped tube would obviously be to convert the one 
into an ellipse, and make the other still more elliptical. 
It is easy to perceive the evil of this. In their normal 
condition under a load one portion is strained compressivel 
and the other tensilely, but directly deformation occurs this 
equable distribution of strain no longer prevails. Parts 
that were in compression became strained in tension, and 
instead of the top and bottom flanges maintaining their re- 
spective distances unaltered from the neutral axis, their re- 
lative position was changed, and they performed, more or less, 
according to the amount of elongation produced, the func- 
tions of the web of a girder. Bearing in mind the 
extreme thinness of the tubes, and the absence of all 
diaphragms, it is obvious that no other result could have 
been expected. The only precaution taken to prevent 
deformation was the introduction of wooden blocks in the 
interior of the tubes over the bearings where the shearing 
strain reaches a maximum. This precaution is still used 
in the designing of large girders of either the plate or 
lattice type, in which the fh is invariably strengthened at 
these points by additional bars and stiffening pieces, In 
order to effect the same purpose, and increase the rigidity 
of the structure, it is not an uncommon practice of the 
French engineers to construct the ends of lattice and open 
web girders of solid plates. But the best guarantee 

inst the alteration of form in flanges of girders lies in 
using thick plates, which is the true remedy for buckling. 
Had thick plates been employed in these experimental 
tubes, together with a suitable number of diaphragms, 
the preference might not, perhaps, have been given so 
unreservedly to the rectangular form of section. The 
results cannot be considered as a fair criterion of the 
strength of circular and elliptical tubes, more especially 
when it is borne in mind that the riveting was of a most 
inferior description. It is not necessary to investigate the 
reasons, which were chiefly of a practical nature, that 
finally led to the adoption of the rectangular section, but 
it caunot be overlooked that the experiments which were 
conducted with relation to tubes of that form were as 
complete and extended as it was possible to make them. 
Had the same course been adopted with respect to those 
of the cirevlar and elliptical form the fear of deforma- 
tion would have been soon shown to be groundless, and 
the superiority ot the latter section, in the matter of 
riveting, which would have been about a fourth of that 
required in the rectangular tube, would have become very 
apparent. 

The experiments to which reference has been made, 
relate wholly to the transverse strength of tubes of 
east and wrought iron, and have no bearing upon 
their resistance to longitudinal strains of tension and 
compression. In other words, a distinction must be 
made between a tube acting as a beam or girder in itself 
or in the position of one of the members of a girder. In 
the latter capacity both cast and wrought iron tubes of 
very considerable dimensions have been used. While in 
this. position they are not subjected to any transverse 
strain, but merely resist the horizontal components of the 
shearing strains — from the load. But whether they 
act in‘one or other of these situations, it is equally im- 
perative to prevent alteration of fam by the use of dia- 





phragms. From the fact that cast iron must, for practical 
reasons, have a much greater thickness, when in the form 
of a tube, than wrought iron, it is evidently better adapted 
for the top flange of a large girder than the other material. 
In the former case the material itself, by virtue of its own 
thickness, presents a great resistance to any tendency to 
deformation. In the latter, the whole resistance must be 
provided for by the employment of additional and extra- 
neous metal. Owing to the numerous accidents which 
have befallen compound structures in which cast and 
wrought iron have been ewe in combination, there is 
a strong prejudice against this method of construction. On 
several occasions we have touched upon this subject, and 
observed that the greatest care and skill are requisite to in- 
sure that a design of this character shall be of a reliable 
and durable nature. It is not so much want of strength 
in cast iron as a material for construction that limits its 
application in engineering works, as that it is difficult to 
aie it in the best form of proper dimensions for works 
of magnitude. 





FOREIGN PERIODICAL LITERATURE. 


Tue proceedings of the French Academy for July 3lst, 
August 7th, and August 14th, contain many papers of great in- 
terest on a variety of subjects, but our space prevents us from 
noticing more than a selection. J. A. Serret continues his 
memoir on the principle of least action (p. 293), Becquerel 
(p. 302) presents a second memoir on the decoloration of 
flowers and leaves by the electric spark. H. Resal (p. 325) de- 
velopes a theory according to which he regards a vapour as 
being “a theoretical vapour obeying the same laws as a per- 
manent gas, and holding its particular fluid in suspension in a 
vesicular condition.” A new mineral, consisting of a compound 
of the double fluorides of aluminium, sodium, and lithium 
with a basic phosphate of alumina, is described by 
Moissenet (p. 327), under the name of Montebrasite. 
It is found in the tin mines of Montebras, Department 
of the Creuse. <A. Cornu (p. 332) contributes a very 
interesting memoir on the inversion of the spectra of certain 
metallic vapours, which the author describes as “a veritable 
reproduction of the hypothetical constitution of the sun, and a 
synthesis of the spectral phenomena which it presents.” F. de 
Lesseps (p. 366) gives a short t of the system of tidal 
observations recently established at different points on the Suez 
Canal, which promise to furnish most valuable results. The 
height of the tide is observed and recorded every quarter of an 
hour between six o'clock in the morning and six in the 
evening. A. Transon (p. 367) discusses the signification of 
the term “infinity,” as used in mathematics. A. J. 
Angstrém (p. 369) contributes a memoir on the spectra of 
simple gases. Mascart (p. 375) describes some phenomena of 
interference which have hitherto escaped notice. A contribution 
to thermo-chemistry is made by MM. Troost and Hautefeuille 
(p. 378), in the shape of a memoir on the calorific phenomena 
which accompany the transformation of hyponitric acid into 
nitric acid, and the introduction of those acids into organic com- 
pounds, Amongst other substances, the formation of nitro- 
benzol, nitroglycerine, and gun-cotton is investigated. C. Grad 
(p. 390) attempts to explain the formation of the great glaciers 
of the Alps and the polar regions by some observations which 
he has made on the smaller temporary glaciers of the Vosges. 
W. de Fonvielle (p. 401) gives an account of the effects of a 
flash of lightning during a thunderstorm at Paris on the 3rd of 
August, by which a gas pipe was fused and the escaping gas 
ignited. In a subsequent paper (p. 473) he mentions other 
cases of the same kind. H. Resal (p. 424) investigates mathe- 
matically the strength of the safety chains of railway carriages, 
and the strain brought upon them by the breaking of the 
coupling link, Although the author’s conclusions will not 
be universally received, the subject is of too much im- 
portance to be neglected. Arson (p. 429) makes an addition 
to the already numerous schemes for preventing the devia- 
tion of the compass on iron ships. Du Moncel (p, 436) 
contributes a paper of considerable practical importance on 
the proper relative dimensions of the two metallic elements 
of a voltaic battery. By unduly increasing the size of the zinc 
it has been found that the power of the battery is considerably 
lessened, but by properly proportioning the relative area of that 
element the battery may be rendered more constant in its action, 
the quantity of zinc consumed may be sensibly lessened, not 
to mention other advantages. C, A. Valson (p. 441) advances a 
curious theory of the relations between the specific gravity of 
saline solutions formed by dissolving an equivalent of the salt in 
a given constant quantity of water. L. Troost and P. Haute- 
feuille (p. 443) explain what appeared to be a case of the vola- 
tilisation and subsequent deposition of silicium—a perfectly 
fixed metal. The authors think that the experiment may throw 
some light on certain obscure metallurgical phenomena. Ber- 
thelot (p. 448) adds to his long list of thermo-chemical researches 
by the publication of a series on certain cyanogen compounds. 
G. Bouchardat (p. 462) shows that milk sugar—not hitherto 
known with certainty to exist in the vegetable kingdom—is pre- 
sent in the juice of the Sapotilla plum tree. 

In Nos. 197-198 of the “Nouvelles Annales de la Construc- 
tion,” we find (p. 41) a plan, sections, and general elevation of 
Schwendy’s brewery at Berlin, which was erected in 1863-4 from 
the joint designs of the manager, Herr Frey, and Herr Munnich 
of Chemnitz. The daily production of the brewery amounts to 
12,960 litres, 3000 kilos. of malt being consumed. This is fol- 
lowed by a descriptive notice of De la Forte and Co.’s lime kilns 
at Montalieu, Department of Istre. The roof of the erecting 
shop at the locomotive works at Tours is noticed at p. 47. The 
penitentiary at Ostwald, near Strasburg, the inmates of which 
are instructed in agriculture and horticulture, forms the subject 
of an article at p. 49. The Maximilian Bridge over the Isar at 
Munich {p. 54) is of stone, and consists of eight arches. It is in 
two sections. The first, ing over a small arm of the river, at 
an angle of 70 deg., is 57 metres long, whilst the main portion, 
which crosses the principal channel at a right angle, is 128 
metres in length. 

The opening article in Nos. 185-186 of the “ Portefeuille 
Economique des Machines” is devoted to a description, with 
very full details, of the bronze breech-loading field pieces, 
85 millimetres bore, pattern 1871, which were constructed during 
the siege of Paris. The results of Tresca’s experiments with 
Sanial du Fay’s boiler are given at p.44, This apparatus is based 
upon the principle of instantaneous vaporisation, the water being 
forced into the furnace in a state of fine subdivision, and the 
gases of combustion mingled with the steam into the 
cylinder. Air is supplied to the tts by a blast, the pressure 
of which determines the power of the engine. Working at a 
pressure of nearly three ai the consumption of coal 





per indicated horse-power per hour was 1°8 kilos., but with a 
pressure of five atmospheres the consumption might be reduced 


to 1:28 kilos. C. de Freyeinet (p. 46) treats of some of the 
methods employ in England for ventilating workshops and other 
localities on what is called the “natural” system. At p. 49 the 
pumping engines used at the Brunswick Waterworks are described. 
They consist of a pair of precisely similar horizontal engines, 
each of 80-horse power (diameter of cylinder, 0°65 metre; length 
of stroke, 1°05 metre). The pumps are driven direct, and are 
double-acting, the diameter of the barrel being 0°45 metres. 
The daily consumption of the town amounts to 5000 cubic 
metres. The coal and coke wagons, with sheet iron bodies, em- 
ployed on the Baltimore and Ohio Railway, are figured at p. 52, 
and the bogies of the guods wagons on the New Jersey Railway 
are described on the same page. The quantity of coke obtained 
from various kinds of English and European coal ferms the 
subject of a short article on the next page. 

Amongst the papers recently presented to the German Asso- 
ciation of Engineers, and reported in the current number of 
their “ Zeitschrift,” we have to notice one by Professor Schindler 
(p. 417) on the consumption of heat by steam engines and hot 
air engines of various kinds. The author also considers the 
useful effect of electro-magnetic engines. Gustav Wex (p. 429) 
contributes a long memoir on the regulation of the channel of 
the Danube at Vienna, the principal object of which appears to 
be the alteration of the present tortuous course of the river near 
that city to an easy curve, which would greatly facilitate the 
navigation, and would bring the river much nearer to Vienna. 
Next follow two elaborate mathematical articles, by A. Winkler 
and-F. Grashof respectively, on the theory of the injector. 
The text of the new German law relating to compensation 
for railway and other accidents is given at p. 456. It may 
perhaps be interesting at this moment, as the question is 
being discussed here at home. One of the sections pro- 
vides that, in case the person killed or injured should 
belong to any insurance or benefit society, the defendant 
will be allowed to plead such facts in mitigation of damages. 
Finckbein (p. 467) describes an arrangement of Holst’s dyna- 
mometer adapted for recording the tractive power of a 
locomotive on a band of paper moved by clockwork. Weber 
(p. 468) describes an oil-testing apparatus, and shows how to cal- 
culate the relative economy of oils of various prices. A. Schmidt 
and Ciimerer (p. 469) contribute a long paper on the various 
kinds of breech-loading ordnance now in use. Stambke (p. 475) 
describes the various methods of warming railway carriages 
which have hitherto been tried. The reason of the practice not 
having been universally introduced proceeds, says the author, 
from the great difficulties of the subject, and not from disin- 
clination on the part of the railway companies. The report of 
discussions on the use of narrow-gauge locomotives for colliery 
railways, and on the merits of Roots’ blower, bring the number 
to a conclusion. 

The “ Journal des Savants”” for July contains the continuation 
of Bertrand’s article on the flight of birds (in the form of a 
review of Marey’s work on the subject), which we have before 
alluded to (ENGINEER, July 7th, 1871, p.10). It is well worth read- 
ing. A review of De Freycinet’s work on the effect of manufactures 
on public health and on agriculture, from the pen of M. Chevreul 
(p. 39), is too important to be passed over. The substance of 
this work appeared originally in the “ Annales des Mines,” in a 
series of articles, and the portion relating to the soda manufac- 
ture was noticed in these columns. The early history of the 
so-called “ Leblanc’s process” is given with much detail by M. 
Chevreul, who is old enough to recollect the circumstances. He 
is decidedly of opinion that a considerable portion of the merit 
of the invention belongs to an assistant in the laboratory of 
D’Arcet, one Dizé, who was associated with Leblanc in carrying 
out this important manufacture in France. He shows moreover 
that the idea of making soda from sea salt by first transforming 
it into sulphate of seda, which was afterwards to be decomposed, 
is due to a priest named Malherbe, who published his discovery 
about 1777. Leblanc’s claims are however undoubted, and the 
advocates of a system of Government rewards would do well to 
study carefully the history of the treatment which he received. 


ON WASTE IN COMBUSTION. 
(Concluded from page 226.) 


IN relation to the blast furnaces, Mr. W. Menelaus, the manager 
of the Dowlais Ironworks, was the first witness examined. He 
entered into the question of the influence of the size and shape of 
the blast furnace on the economy of production, stating that, 
within certain limits, ‘‘the larger the furnace the better the 
work.” He considered that ‘‘ furnaces about 18ft. or 20ft. across 
the boshes, and 50ft. high, seem best suited to the materials of 
South Wales,” but in the North of England “every increase in 
height and capacity seems to be attended with saving of fuel.” It 
appears that one of the Dowlais furnaces for long periods made 
“grey foundry iron No, 3” with 25 cwt. of coal, ** and frequently 
touched 20 owt. 

Referring to the blast, he stated that the pressure of 4b. to the 
inch seemed to be the most economical, although it was admitted 
that satisfactory experiments were wanting with ag ressures. 
As to the temperature of the blast, the witness said, ‘‘ There can 
be no doubt that the higher the temperature is’ the less fuel will 
be used in the furnace. The temperature is limited,-however, by 
the fact when very high temperatures are arrived at the cast iron 
stove pipes are melted, and this seems to put a practical limit to 
increased economy until some plan is devised for heating the blast 
in chambers of fire-resisting material which will bear a much 
higher temperature than cast iron.” 

Mr. I. Lowthian Bell gave much valuable evidence on this 
point. Referring to the question of the size of the blast furnace 
and its relation to the economy of fuel, he stated, that in 1863 no 
blast furnace in the north exceeded 6000ft. in cubic capacity, but 
that now, 1869, ‘*We have them a size to 35,000 cubic feet, 
or five and a half times larger that they were five years since.” 
This enlargement is thought to have produced an economy in fuel 
to the extent of 20 per cent. We gather from Mr. Bell’s evidence 
that he believes the limits of size, in relation to effective economy, 
to have been exceeded in the largest furnaces—those having a 
height of 102ft. This witness is led from his large experience and 
careful observations to believe that furnaces of 15,000ft. capacity 
are the most ical. He supp that the more recent large 
furnaces have been raised to an unnecessary height. At the same 
time he believes that by increasing the temperature of the blast 
the results would be materially affected. At present, with the 
Cleveland ironstone, the consumption of coke in the furnaces of 
the northern counties is about 23 cwt., but it is admitted that 
this quantity will probably undergo some, but not a large reduc- 
tion. 

On the same question Capt. A. Noble furnished the results of 
some carefully conducted experiments to which the reader is 
especially referred. Having a furnace 75ft. in height, it is stated 
that about 25 cwt. of coke is consumed per ton of iron made. 
Captain A. Noble replies to a question as to the advantages 
of an increase in height, that he does not think an increase in the 

ht of the furnace would effect a saving of more than 1 owt. 
He holds that the only advantage to be gained by increased height 
in the furnaces will be that the rom the contents 
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ful examination of the pe mixture produced by the materials, 
iron ore, limestone, and coal, in the blust furnace, and escaping 
from it, was made by M. Bunsen in 1845.* 
Phe results of his inquiry were as follows :— 
By the combustion of 100 
of the furnace gases there are 
generated units of heat.t 
By weight wa 
Nitrogen o 59,552 ec ee es 0000 


Carbonic acid .. +. .« 12,765 .- 2 22 0000 
Carbonic oxide 5 co co eo 65067 


oe ee 26,006 
Light carburettedhydrogen 1397 .. .. +. 1°8826 
es ee 0078 


Hydrogen .. co eo co 8706 
Condensed hydrocarbon 

(olifiant gas) .. .. | eee 1331 
Sulphuretted hydrogen.. 0053 .. .. .. 238 
Ammonia... .. «. «- 0054 ae oe oe 208 


100,000 8°8374 

The unit must be understood to mean the amount of heat neces- 
sary to raise one kilogramme = 22041b. = 15,432 grains of water 
from 0 Cent. to 1 deg. Cent.t 

We have it in the evidence of Capt. Noble that in the pro- 
duction of 50 tons of pis iron and 90 tons of slag from the blast 
fu:nace, of 57 tons of coke used about two tons entered into com- 
bination with the iron, and that the remaining 55 tons passed out 
of the mouth of the furnace in the state of carbonic oxide and car- 
bonic acid (16 tons of carbon forming about 60 tons of carbonic 
acid and about 90 tons of carbonic oxide), mixed with about 250 
tons of nitrogen derived from the 325 tons of atmospheric air, 
— had been blown, heated to nearly 1000 deg. Fah., into the 

urnace. 

The 16 tons of carbon (coke) which are burnt to carbonic acid 
give rise to about 519,680,000, and the 39 tons burnt to carbonic 
oxide give rise to about 384,384,000 British units of heat. The 
heated air blown into the furnace would give, to be added to the 
foregoing, 160,000,000 units of heat = 1,064,064,000 units of heat. 
The reduction of the 68 tons of iron ore to the metallic state uses 
353,222,000 units of this-heat. The 50 tons of pig iron produced 
is calculated to absorb about 66,000,000 units of heat, while the 
90 tons of slag employ 199,800,000 units. The waste gases escaping 
absorb about 320,000,000 units of heat." Thus we account for above 
938 millions of the units of heat produced, leaving about 10 per 
cent. of the heat unaccounted for, which we may consider to be 
lost by the imperfections of our arrangements. We have here the 
striking fact that nearly two-thirds of the total quantity of heat 
produced in the blast furnace escapes from the mouth of the fur- 
nace. To what extent this heat can be utilised is a very impor- 
tant problem, which has been to some extent answered. r. 
James Palmer Budd, of the Ystalyfera Ironworks near Swansea, 
at a meeting of the British Association in that town in 1848, read 
a paper ‘‘On the Advantageous Use made of the Gaseous Escape 
from the Blast Furnaces at the Ystalyfera Ironworks,” which was 
ordered to be printed entire in the report. § 

Looking to the enormous quantity of cold air which was driven 
through the furnace to produce a temperature sufficiently high to 
smelt the ore, the advantages of heating that air employed to 
quicken the combustion of the fuel in the blast furnace, and con- 
sequently of saving and utilising the heat which was required to 
bring up the temperature of the blast to that of the furnace, 
became obvious, and {in 1828 Mr. James Beaumont Neilson, of 
Glasgow, suggested the use of the hot blast in smelting iron, 
which, as we have already stated, effected a large saving. || 

The first idea, therefore, for utilising the heat of the gases and 
vapours escaping from the funnel head of the blast furnace was 
to conduct this hot air through the hot-air stove, and use it instead 
of coal for heating the air which was to be blown into the furnace. 
Mr. J. Palmer Budd states that the three stoves employed to heat 
the blast for the anthracite furnaces at Ystalyfera consumed 35 
tons of coal a week, and required the attendance of two men. He 
constructed his stoves so that a portion of the hot gaseous escape 
from the top of the furnace was drawn through them, this being 
about ‘‘one-sixth of the quantity passing off the funnel head.” 
These gases entered the stove with a temperature of about 1800 
deg. Fah., and leave it at about 800 deg. The temperature re- 
quired for the blast being only 600 deg., the passage of the heated 
gases alone, without an access of air, supplied more than the heat 
required—the gases, it must be remembered, escaping at such a 
temperature, that if air was admitted to them they would at once 
burst into combustion—and thus form another source of heat 
which has been utilised in many of our ironworks in raising steam, 

We have it in evidence that the higher the temperature of the 
blast the less fuel will be required in the furnace, and that although, 
where coke is used, there may be less of the heated gases escaping, 
‘*that in every case the waste gases from the blast furnace would 
be found sufficient to heat the blast, and produce all the steam re- 
quired for the blast furnaces,” and that in addition they might be 
used to “‘calcine the native mineral.” 

Notwithstanding the various arrangements which have been 
made to employ the heat of the waste gases, “we all allow the 
gases to ~—- at too high a temperature,” is the remark of another 
witness. ere, therefore, is a matter which still demands the 
attention equally of the man of science and experience. 

There is one point, however, to which attention was drawn 
by Sir William Armstrong during the examination of Captain 
Noble, which appears to bring the question of hot and cold blasts 
within a much more limited compass than it has usually been sup- 
posed to occupy. 

By increasing the temperature of the blast from 60 deg. to 
1000 deg., 7 cwt. of coke is saved in thefurnace. Consequently, 
as it respects the question of y of fuel, and that only, we 
have to consider the cost, in every particular, of heating the 
blast. Probably the regenerative process, using the heat of the 
waste gases, may place this consideration entirely beyond the 
position alluded to. 

The result of the experience of many years has been that a few 
only of our blast furnaces (Lowmoor, Bowling, and a few others) 
continue to use cold air for blast. ‘The application of hot air for 
blast has greatly reduced the consumption of coal. The adoption 
in nearly all new furnaces of the arrangements for using the 
‘*waste gases,” and the adaptation of a considerable number of 
old ones to the conditions necessary for utilising the heat from 





this source, has again been a source of an additional economy. 
All the evidence collected from the witnesses examined, the 
communications received from and interviews held with iron- 


masters, go to prove that in one way and another a saving of not 
less than 20 per cent. has been efiected in the smelting of iron 
during the last ten years, and all the indications are that yet in- 
creased economy will be effected in the future. 

In the evidence of Mr. Menelaus it is stated that it is extremely 
desirable to increase the temperature of the blast beyond that 
which can be obtained with cast iron stove pipes, and that any 
practical scheme for freeing the blast entirely from dust would be 
u great improvement. 

An attempt to arrive at this desired end, which appears to have 
been to a great extent successful, has been recently made by Mr. 
Thomas Whitwell, of the Thornaby Ironworks, Cleveland, who has 
introduced at his own works and at Consett the “‘ patent fire-brick 








* Report on the gases evolved from iron f , with to 
the theory of the smelting of iron, he Besse and Playfair :—Report of 
British Association, 1845, p. 142, Cambridge. 

+ These results are founded on the data on the heat of combustion 
given ae in his posthumous pa} 5 

thh furnace which was the ph ~ ay of experiment by Bunsen and 
Playfair, not less than 81°54 per cent. of the fuel was lust in the shape of 
combustible matter fit for use. 

Report of the Eighteenth Meeting of the British Association for the 
Advancement of Science, held at Swansea in August, 1848. 
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stoves.” Judging from the information furnished by Mr. Whit- 
well to the c ttee, a la y has been effected by these 
stoves, the arrangements of which are such that the dust which 
accumulates can readily be removed. 

Mr. E. A. Cowper, in a communication, and subsequently in 
evidence given before us, drew attention to some hot-blast fur- 
naces on the regenerative system which are the subject of a patent, 
and which have been in use at a few ironworks for some years. It 
is stated by Mr. Cowper, and this statement is confirmed by Mr. 
Cochrane, that a temperature is produced in these stoves of 1150 
deg. Fah., and that a saving equal to 5 per cent. in the furnace is 
produced. There have been some other plans proposed for heating 
the blast with economy, but the regenerative system appears to 
be that which must be the most economical. At the same time 
there is clearly some risk that in drawing off the gases from the 
funnel head too rapidly we may increase the quantity of fuel 
required for the smelting of the iron in the blast furnaces, Sir 
William Armstrong, Captain Noble, and Dr. Fairbairn cautiously 

int to the necessity of attending to the preservation of the 

ce of action, 

The following results obtained at Glawitz, in Silesia, and com- 
municated to the committee, are of interest, as showing that 
similar economical results follow the application of the principles 
we have been examining on the Continent. Two blast furnaces. 


Cold Blast. 


1) Boilers for blast engines fired with coal, annual cost £3350 
2) Ditto fired with waste gas .. «. 1800 





Blast Heated to 312 Degrees. 
(3) Boilers and stoves fired with coal .. «. «os «oe «- 4800 
(4) Ditto With gas os 1. cc oo «os 3690 


The daily volume of blast in either case is 20,368,000 cubic feet, 


the cost per million cubic feet therefore is in the different cases— 
8. 


411 
oa. 46 50 be ee Oe ee 8 oe 13 0 
66 ae ow lee we We ee te es ee ee oe OPO 

Mills and Forges, Furnaces, dc.—Mr. Menelaus, in his evidence, 
informs us that at Dowlais 4cwt. of large and 13 cwt. small coal 
is used in producing a ton of puddled bars, and that a further 
quantity of 3 cwt. of coal is used to produce steam for hammering 
and rolling the puddled iron, although the furnace gases have been 
carried to the forges in some cases; the average quantity of coal 
used to produce a ton of puddled bar in South Wales being from 
17 cwt. to 20 cwt. This witness considers that as the heated gases 
leave the puddling and balling furnaces at nearly the temperature 
of melting iron, the waste heat of the puddling and mill furnaces 
“ig amply sufficient to produce all the steam required, and no coal 
is, therefore, necessary to produce steam in torges and mills,” 
‘*For the production of steam in forges and mills in South Wales 
there is used over a quarter of a million tons of coal yearly which 
might all be saved.” . 

By the application of the fan blast the ironmaster has been 
enabled to use small coal almost entirely. Formerly the coal was 
hand picked, and no small was used; now the “through and 
y nell 9 ”* coal is employed, thus utilising fuel which was formerly 
lost. The actual results at which we have arrived appear to be 
that for every 100 deg. of increased temperature given to the blast 
for the iron furnace we save 1 cwt. of coal; that by using the 
heated gas2s escaping we may save all the coal necessary for heating 
the blast, and have some residuary heat for raising steam ; that 
the waste heat of puddling and balling furnaces may be in like 
manner utilised with great economy. 

Advancing from the utilisation of the gases and the heat pro- 
duced in the furnaces, we arrive at an application of the regenera- 
tive system, which appears to have been first attempted by the 
Rev. Dr. Stirling in 1817, and subsequently by Mr. Ericson in his 
caloric englne. 

The first witness examined before this committee was Mr. C. 
William Siemens, whose name is most honourably associated with 
the application of this principle in the form of the regenerative 
gas furnace. The principles involved are well described in the 
evidence given. Essentially the coal employed is converted into 
its ous constituents, consisting, ‘‘for the most part, of carbonic 
oxide mixed with light carburetted hydrogen and some pure 
hydrogen, and these combustible gases are mixed with nearly 60 
per cent. of nitrogen and with vapours of water.” This gaseous 
and vapour mixture passes into the ‘* regenerating chambers ” 
(which are arrangements of fire-bricks which have beenalready heated 
to 1000 deg. by the escape of the hot products of combustion from 
the furnace itself), and they thus arrive ata high temperature 
before entering into combustion, so that at once a flame of great 
intensity results. In proof of the advantages of this system 
for steel melting, Mr. Siemens states the practical result 
to be “that 12 cwt. of coal suffices to melt a ton of steel, 
whereas in the ordinary furnace at Sheffield about three tons of 
Durham coke are nec to accomplish the same end.” This is 
to a great extent confirmed by the report given by the Monkbridge 
Iron Company, Leeds, by Vickers, Sons, and Co, (Limited), 
River Ironworks, Sheffield, and others. A letter from Vickers, 
Sons, and Co. will be found in the appendix, which is followed by 
a list showing the increase in the number of Siemens furnaces for 
iron and steel manufacture, glass making, smelting metals, Xc., 
from 1862 to 1870. From this list, and the following summary, 
we see that there was a very large increase between those years, 
showing, convincingly, that the economy of those furnaces is 
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appreciated, 
1862. 1870, 
14 Reheating and puddling furnaces .. .. .. 411 
17 Steel furmaces .. «2 «2 «2 «2 s+ oe of 112 
7 Plate IMB cc «1c ce ce ce ce ce os oe 36 
12 Window and bottle glass ee 38 
14 Flint glass.. ee ce 44 
Mutfiles eo +0 06 00 ce ss cf oe 37 
3 Gold, silver, and other metals .. .. «.. «- 93 
S Gan WORE on cc «2 20 00 06 08 08 oe 46 
_- Mimt .c co cc ss oe cc ce co ce ee 50 
Upon the advantages of the regenerative system, we find Sir 
William Armstrong saying, at the British Association, in i865, 
“The regenerative furnace arrests a large portion of the fugiti¢ 
heat, and adds it to the gaseous fucl which supports the 
tion of tle furnace * * The regenerative gas furnace 
not only prevents waste of fuel, but it also prevents smoke.” 


We have, in commencing this report, referred to the theoretical 
value of coal as a producer of heat force. This question was espe- 
cially the subject of inquiry in the examination of Mr. Siemens. 
The inventor says, “I believe that virtually there is a perfect 
combustion in the gas furnace, unless it is mismanaged.” That is, 
this furnace secures a complete conversion of the carbonic oxide into 
carbonic acid, and the regenerator absorbs from, and again gives 
out, to the products of combustion the highest practical quantity 
of heat. There is a loss of heat in the gas producer, and a loss 
also in the regenerative gas furnace, but still for all purposes 
there appears to be a saving of fuel, which amounts in many cases 
to nearly 50 per cent. ‘The cost, however, of erecting the re- 
generative gas furnace is rather more than double that of the ordi- 
nary furnaces. 

We have the evidence of Mr. Menelaus that in puddling fur- 
naces the present plan of burning fuel ‘‘ is very barbarous indeed,” 
and that great advantages are to be expected from the adoption 
of Siemens’ plan for puddling. ‘‘ You would get a more perfect 
combustion: in the furnace, and you would regenerate nearly the 





whole of the heat which you now send up the chimney ;” but this 
witness thinks if the waste heat of those furnaces is utilised by 
applying it to the production of steam that there is not really so | 
large an economy as that which is claimed for the regenerative 
reheating furnaces, 


system, as compared with meme ong e | 


waste heat from which has 
* Goal as worked. 





In the first place, we have the combustion of the coal carried 
forward in immediate contact with the metal, and the gases pro- 
duced are allowed to pass off at such a temperature that imme- 
diately they come in contact with the oxygen of the atmosphere, 
as at the top of the chimney, they burst into flame, and all this 
heat is lost. In the second condition the gases escaping from the 
furnace are caught at their very high temperature, and used in 
producing steam ; while in the third plan the coal is converted 
into gas and vapour as in the first operation ; it is united with 
the required quantity of atmospheric air to secure perfect com- 
bustion in the furnace, and the heat produced in passing through 
the regenerator is retained for future work, except that when the 
products of combustion the chimney they have a tempera- 
ture of 200 degrees above the atmosphere. 

It must be remembered that of the 6243 puddling furnaces at 
work in 1869 a very small number of them had adopted any arrange- 
ment for utilising the waste heat, consequently, even at the lowest 
estimate, the loss of heat must be enormous. The tendency, how- 
ever, to utilise this heat in many of our largest and best conducted 
establishments (as, for example, at Dowlais, where the waste heat 
of the puddling furnaces is used for raising steam for the Bessemer 
converters) is such that we may safely predicate that within a few 
years the arrangements for utilisin ising the heat produced in the fur- 
naces will be rather the rule than the exception. 

In the second examination of Mr. Siemens he drew the attention 
of the committee to a 7a further economy in the use of his system 
in the improvement of the metal, and in an increase of 12 per cent, 
in the quantity obtained, this increase being derived from the 
oxide of iron used in fettling (lining) the puddling furnace. 

In immediate connection with this subject we must notice the 
furnace designed for burning’voal in a state of fine powder which has 
been introduced by Mr. T. Russel Crampton, who was examined be- 
forethis committee. Forsome time one of those furnaces has been in 
action at Woolwich, and recently one has been worked, in imme- 
diate connection with three other reheating furnaces, at the Bow- 
ling Ironworks, Bradford, Yorkshire. At these works the fur- 
nace was examined in action by the chairman of this committee, 
and some of the experimental trials with this furnace were seen by 
other members of the commission. There has not been a sufficient 
length of time since any of Mr. Crampton's furnaces have been in 

ractical use to determine its real value, The resulta, however, have 

n sufficiently satisfactory to enable us to see that a perfet com- 
bustion is effected, that the heat obtained is under control, and 
that there is an absence of smoke. We learn that, in addition to 
the furnaces named, several others are in process of building, so 
that the economic value of the principle will be determined within 
a short period. The advantages claimed by Mr. Crampton are, 
first, the utilisation of the small coal; second, economy in con- 
struction of furnace ; thirdly, the perfect combustion of the fuel; 
and fourth, the controllability of the heat. 

Although the small coal is now utilised in various ways which 
were formerly disregarded, still there is considerable value in any 
new process by which it can be still further employed. The 
report of Committee E will show how large a quantity of small 
coal is produced in the country. The cost of reducing the small 
coal to a state of fine powder as required for Mr. Crampton’s 
furnace—sifting appearing to be necessary to secure good results 
—is an item of some importance. 

In addition to the cost of constructing the furnace, there is the 
cost of the gearing, and of the arrangements necessary for blowing 
the powdered coal, in regulated streams, into the furnace, upon 
which the perfect combustion of the fuel depends. But with 
every allowance in respect to those matters, it does appear that 
Mr. Crampton’s mode of burning coal promises to realise a great 
economy. The evidence deals fully with the principles involved; 
it is not necessary therefore to repeat them here. 

The economical value of the Bessemer process for the produc- 
tion of steel necessarily claimed attention. Mr. Henry Bessemer 
was before the committee, and from the evidence given by that 
gentleman it appears that not less than 150,000 tons of steel are 
made by his process within the year,* which will represent a 
saving in fuel of above half a million tons of coal. This is not 
te place to dwell on the value of the Bessemer process as a means 
for the production of steel of high value with considerable 
economy. Still, when we find that steel rails can be substituted 
for iron rails, and that eleven iron rails have been worn out on 
both faces in a fair experimental trial, whereas the steel rail was 
still wearing upon the first face, thus — saving twenty-three 
iron rails, involving the saving of the coal which would be used in 
the production of that quantity of puddled iron, the consideration 
cannot be neglected. There are other instances, for which we 
refer to the evidence, in which the Bessemer steel is made with 
advantage to take the place of iron, and, as in the case of the 
rails, to effect a saving of coal in manufacture, The production 
of very high temperatures by means of a condensation of the 
gaseous products of combustion within the furnace was referred 
to. The experiments which have been made appear to promise 
well, but at present the results obtained have been those of com- 
paratively small experiments only, 

Smelting of Metals other than Iron.—Turning to the other 
metallurgical works of this country, we discover evidences of eco- 
nomy in production, though not to the same extent as is shown in 
the manufacture of iron. 

In the smelting of tin one advance was made many years since 
by substituting for the old-fashioned blowing house or blast fur- 
nace the modern reverberatory furnace, Ye find that about 
twenty years sinee 34 tons of coal were consumed in | 
two tons of white tin. At the present time one ton of coal is eq 
to the production of a ton of metallic tin. 

In copper smelting we find that when MM. Dufrenoy and Elie 
de Beaumont visited Wales in 1822, 20 tons of coal were used in 
producing one ton of fine copper from ores yielding 84 per cent. of 
copper. Dr. Percy informs us (1859) that ‘‘from 13 tons to 18 
tons of coal, which now costs 5s, a ton, are required to make one ton 
of copper, and about half of this quantity is consumed in the first 
and second operation of calcining and melting. A mixture of 
three parts by weight of free burning and one of binding coal is 
evployed.” + 
A ‘For every ton of copper 
‘ t. of pper Ls 


rain. the same aut rity writes 
i : ng p nt. 


We have the valuable evidence of Mr. H. Hussey Vivian, a 
member of the commission, to guide us in our consideration of 
the economy effected in this special metallurgy. From this we 
learn that the average consumption of coal, taken over eighty-five 
weeks in the four years before 1856, was 24 tons 6 cwt. 

r week per furnace, whereas the present consumption 
{1369) is but 18 tons 7 cwt. 2 qr. per furnace per 
week, showing thus a saving of six tons nearly upon each 
furnace every week. This economy was referred to the im- 
proved construction of the grate ; the more recent grate having a 
much less depth than the old one. The evidence gives very fully 
the structure of the grate to which this economy is due, and to it 
we therefore refer the reader. The improved result is due evi- 
dently to the fact that the coal is nore completely exposed to the 
action of the air, and therefore undergoes more perfect combus- 
tion in the shallower than in the deeper furnace. 

The arrangement of these copper furnaces are proved—according 
to the evidence of Mr. Vivian, who has had many years’ experience 
with them—to be as satisfactory as any of the regenerative gas 
furnaces, and far less costly. ‘*‘ My impression is,” we quote Mr, 
Vivian’s words, *‘ that if the system adopted for firing copper fur- 
naces were adopted in all cases of reverberatory furnaces a 
considerable saving of coal would be effected.” addition to 
economy in smelting the copper ore, the introduction at the works 
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of Messrs, Vivian and Son of the Gerstenboffer furnace* for 
roasting the copper ore (copper pyrites) saves nearly the whole of 
the coal originally used in calcining the ore. In this arrange- 
ment the combustion of the sulphur of the bisulphide of copper is 
maintained by allowing the ore in a state of fine division to fall in 
a@ continuous shower through the heated furnace. For eighteen 
months a Gerstenhoffer furnace has been constantly maintained in 
action without interruption. The quantity of coal used in calcin- 
ing was not large, but by this arrangement it is saved, and a great 
quantity of sulphuric acid obtained. 








ON RECENT INVESTIGATIONS AND APPLI- 
CATIONS OF EXPLOSIVE AGENTS. 
By Proressor ABEL, F.R.S. 
(Continued from page 127.) 
In examining the results obtained when gun-cotton was fired 


under pressure—i.e., in confined spaces—and observing the 
very limited and uncertain extent to which the explosive violence 


of the material was subjected to regulation, under those circum. | 


stances, by the methods of twisting and winding, and other 
expedients employed by Von Lenk to give a toa charge 
of the fibrous material, I was led to believe that there would be 
much greater prospect of attaining the desired results if gun- 
cotton could be converted into a form readily susceptible of treat- 
inent by compression, so as to furnish perfectly homogeneous 
masses of required form and density—resembling gunpowder, in 
fact, in their physical character. This object was attained by 
submitting the gun-cotton fibre to the pulping process applied in 
the preparation of rags and fibres for paper making, and after- 
wards converting the pulp into sheets or moulded masses, to 
which perfect compactness and a high density could be given 
without difficulty, by means of well-known mechanical appliances. 

This modification of the method of preparing gun-cotton, when 
applied to the preparation not only of mining charges, but also of 
cartridges for small-arms and for artillery of small calibre, soon 
furnished decisive and very promising results, ‘The experiments 
hitherto instituted with compressed gun-cotton in small-arms and 
artillery have been only of preliminary nature, as already stated; 
but the substitution of charges of compressed gun-cotton for blast- 
ing and mining operations, in place of the gun-cotton rope hitherto 
employed, was not only at once productive of greatly improved 
results- on account of the considerable reduction effected in the 
size of the charges of a given weight, but also imparted to the 
material a character of safety in its storage, and all manipulations 
with it which it did not hitherto possess, as the masses of com- 
pressed gun-cotton cannot be made to explode by accidental igni- 
tion unless they are very strongly confined. The advantages re- 
sulting from the application of the pulping process to gun-cotton 
were, however, not limited to the improvements effected in its 
efficiency as an explosive agent, but extended, with a degree of 
importance scarcely at first anticipated, to the properties of the 
material, specially in regard to stability, and to its manufacture, 
which was speedily quite revolutionised thereby. Thus, instead 
of the raw cotton of high quality and long staple, which it had 
been necessary to use in carrying out the Austrian system, any de- 
scription of cotton could be employed, and the waste cuttings 
from spinning machines—such as are used for cleaning machinery 
—proved to be as suitable as cotton in any other form. 

The purification of the raw cotton from seed and from other 
matters foreign to cellulose, which are contained in the hollow 
fibres, constituted a most important preliminary operation in the 
Austrian process. Even bya searching treatment with alkali, 
and careful washing, these impurities were never thoroughly 
removed; and the products of somewhat indefinite and compara- 
tively unstable nature, produced by the action of the acids upon 
these traces of organic impurities, and occasionally remaining in 
the finished gun-cotton, were clearly shown, in the investigations 
which I carried out on the stability of this substance, to be the 
starting point in any change which gun-cotton might sustain by 
long exposure to elevated temperatures, The cotton waste now 
used in making gun-cotton has undergone so thorough a purification 
by the various manufacturing processes through which it has 
passed, that, while no further preliminary purification is requisite, 
the finished gun-cotton obtained from it is practically free from 
the impurities just referred to. 

The cotton having been treated with the mixed nitric and sul- 
phuric acids, and the greater portion of the acids afterwards 
separated, the subsequent processes of purification and preparation 
differ entirely from those pursued in Von Lenk’s system. The 
purifying processes prescribed by the latter, and demonstrated 
experimentally to be absolutely essential in dealing with gun-cotton 
in the form of fibre, consisted in very long-continued washing 
(extending over several weeks) in ee | water, and subsequent 
treatment with alkali. The capillarity of the long fibres consti- 
tuted the great obstacle to rapid purification, the displacement of 
the acid from the interior of these being obviously a very slow 
operation. In the present system of manufacture the gun-cotton is 
rinsed two or three times in a large volume of water, the latter 
being extracted as completely as possible between each rinsing by 
means of centrifugal apparatus ; it is then transferred toa rag- 
engine of the kind ordinarily used in producing pulp for paper- 
making. Here it is not only reduced to the state of fine division 
necessary for its subsequent conversion into homogeneous com- 
pressed masses, but it also undergoes at the same time a most 
searching purification, which is continued in a still more com- 
plete manner in the next operation, the pulp being transferred 
to what is technically called a poaching-engine, where it is 
beaten about so as to remain uniformly suspended in a large 
volume of warm water, continuously renewed, and rendered 
slightly alkaline at the close of the operation. This washing 
s carried on uninterruptedly until samples of the material under 
treatment have satisfactorily sustained a very severe heat test, and 
generally lasts about forty-eight hours, Atleast 10cwt of gun-cot- 
ton are washed at one time in the poaching machine ; in this way an 
exceedingly intimate mixture of the products of many dipping opera- 
tions is obtained, and any fluctuations in the composition of the 
gun-cotton are thus made to counterbalance each other, much 
greater uniformity in the explosive power of the product being 
obviously secured than was previously attainable. When the 
gun-cotton pulp is completely purified it is converted into com- 
pact masses of the desired forms and density by a preliminary 
moulding process, and subsequent application of hydraulic 
pressure ranging from four to six tons upon the square inch. 
During the whole of these manufacturing operations the gun- 
cotton is wet, and therefore absolutely uninflammable. Even 
when it leaves the pressesit still contains about 20 per cent. of water, 
and is so perfectly safe in this condition that slabs of it may be 
cut up by means of circular or band saws, revolving very rapidly, 
and holes drilled in it by drilling machines, or even by means of 
a red-hot iron. In this damp and incombustible condition the 
compressed gun-cotton may be stored in water-tight cases for any 
length of time; the final drying of the masses is carried on very 
rapidly and safely upon hot plates, which are freely open to the air 
at the sides, 

Numerous experiments, on a considerable scale, have been made 
with a view to thoroughly test the safety of compressed gun-cotton. 
Deal boxes, filled with the material in the ordinary way in which it 
is stored, and securely closed, have been arranged in piles, and the 
contents of a box in the centre of the pile have been ignited by 
means of a fuze. In another experiment one of the inner boxes of 
a pile has been surrounded by highly combustible material, and the 
latter inflamed, so as to envelope the box in fire, In all instances 
the contents of the one box bave been ultimately burnt, but with- 
out even shattering the latter, and the large volume of flame pro- 
duced for a few ts ti penetrated to the interior of 








* For a description of the Gerstenhoffer furnaces see Ure’s “ Dictionary 
of ‘Arts, Manufactures, and Mines,” edited by Robert Hunt, F.R.8., 1867. 


another box in the heap, causing its contents to inflame in like 
manner ; but in no instance was an explosion produced. Those 
boxes the contents of which were intact were removed from the 
pile without incurring any danger, although the finflamed boxes 
were still burning. Closed boxes, filled with compressed gun-cot- 
ton, have been fired at with a Martini-Henry rifle from a distance 
of 100 yards ; in some instances the box and contents were perfo- 
rated by the bullet without igniting the gun-cotton, in other in- 
stances the contents were inflamed, but no losion occurred. 
Numerous other practical proofs have been obtained of the safety 
of compressed -cotton as com with gunpowder, and with 


' gun-cotton in the comparatively loose and open condition. 





When the Austrian improvements in the preparation of gun- 
cotton were committed to the British Association in 1864 great 
stress was laid upon the fact that the proper development of its 
explosive force could only be effected by confining the material 
in receptacles of considerable strength, as in shells, in firmly 
tamped bore-holes, or very strong cases of wood and metal. In 
attempts made by our Royal Engineers in the autumn of 1863 to 
apply gun-cotton to the demolition of the works at Corfu, the 
operations failed, in the majority of instances, to furnish any 
satisfactory results, evidently on account of deficiency in strength 
of the cases, specially constructed for this purpose, in which the 
charges of gun-cotton were supplied by the Austrian Government. 
These and other unfavourable results warranted the conclusion 
that gun-cotton could not be advantageously applied as a substitute 
for gunpowder in connection with military operations of mining 
and demolition which it is desirable to be able to accomplish 
hastily, and for which consequently few men and appliances, and 
little preparation, should be needed. 

The discovery made in 1864, by Mr. Alfred Nobel, that the ex- 
plosive force of nitro-glycerine can be full developed without any 
strong confinement of the charge, through the agency of a detona- 
tion, appeared to give that substance so great and well-founded a 
claim to superiority over gun-cotton and other explosive agents, in 
connection with some of their applications, that the pre-eminence 
which this liquid enjoyed for a time as an explosive substance of 
quite exceptional properties almost equalled the dread of its dan- 
gerous character inspired by the succession of fearful accidents 
which inaugurated its employment on an extensive scale. Not 
long afterwards, however, it occurred to my assistant, Mr. E. O. 
Brown, to try whether compressed gun-cotton could not also be 
violently exploded in the open air, through the agency of a detona- 
tion, and a result was obtained quite similar to that furnished by 
nitro-glycerine. I was led by this observation to institute a 
systematic experimental inquiry, with the view of throwing light 
upon the nature and cause of the remarkable phenomena exhibited 
by these two bodies, and I soon found that all explosive com- 
pounds and mixtures, even down to gunpowder, are tible of 


material is arranged in the form of a train of considerable length, 
the detonating fuze being applied at one extremity. Rows of gun- 
cotton discs from 3ft. to 5ft. in length, with intervals of O°5in. 
and lin. between the individual masses, have been detonated 
in this way. There is, however, a limit to the distance to which a 
detonation will be transmi' along a row of spaced discs, the 
limit being determined by the particular weight of the masses 
employed; if it be exceeded, those masses which are at the farther 
extremity will be inflamed and scattered, instead of being deto- 
nated. A few preliminary experiments have been made with the 
view of determining, by means of the chronoscope, the rapidity 
with which detonation p along a row of gun-cotton discs. 
This will no doubt with the sizes of the masses; in an experi- 
ment with discs weighing 20z. each, placed in a row without 
intervals, it was found that the detonation extended to 3ft. in 
about one five-thousandth part of a second. 

Time will not permit of the discussion of many other points of 
scientific interest connected with the detonation of compressed 
gun-cotton and of other explosive agents, but it will probably 
prove interesting if a few illustrations are furnished, in lusion, 
of the practical value of this mode of developing the force of ex- 
plosive agents. 

The necessity for confining og ipod and other explosive 
materials in strong receptacles, for the purpose of developing their 
explosive force, is greatly reduced, and is, indeed, entirely dis- 
pensed with in the case of charges fired under water, when deto- 
nating fuzes are used as the exploding agents. Thus, if a quantity 
of gunpowder which, when enclosed in a strong iron receptacle, 
will be completely exploded, producing a particular destructive 
effect when fired in the ordinary way, is confined in a thin glass 
vessel, or in a bag of waterproof material, the receptacle will be 
burst open upon the first ignition of the charge, and a largeamountof 
powder will be dispersed in the water; but if a detonating fuze be 
employed to fire the charge contained in the thin envelope the 
powder will be completely exploded, the destructive effect pro- 
duced being at least as great as that of the charge fired in the 
strong vessel by the ordinary method. This result is of very 
great importance, because, in employing submerged charges of 
gunpowder or other explosive agents for purposes of demolition, 
or as submarine mines for war purposes, it is no longer necessary 
to use very strong and cumbrous receptacles for the purpose of 
obtaining the desired result; their strength need only be sufticient 
to insure the perfect exclusion by them of water from the charge 
at the depth of immersion at which it has been employed. In the 
recent demolition of the wreck of the Golden Fleece, off Cardiff, 
by the Royal Engineers, large charges (500 lb.) of gunpowder were 
simply enclosed in waterproof bags and exploded with detonating 
fuzes. The results produced with these were quite equal to those 








violent explosion by means of a detonation, though the nature and 


force of the required detonatiow vary very considerably with | 


different explosive substances. The results arrived at by a careful 
inquiry into the conditions to be fulfilled in determining the deto- 
nation in open air of these compounds and mixtures, and of the 
operating causes, eo and mechanical, which tend to modify 
the character of the phenomena produced upon their exposure to 
heat, concussion, &c., are detailed in the ‘“Transactions” of the Royal 
Society—their present discussion is precluded by the great length 
which this lecture has attained. It may, however, be stated in 
general terms, that altbough the amount of mechanical force de- 
veloped by the initiative detonation, and the suddenness of its 
operation, play most important parts in determining the violently 
sudden metamorphosis of the substance submitted to their influ- 
ence, neither the severity nor suddenness of the blow or i 


btained with similar charges enclosed in stzong iron cases. 
Masses of hard material, of great size or strength, such as blocks 
of hard rock, large iron castings, or thick bars of wrought iron, 


| may be broken up by simply placing upon one of their surfaces a 
| comparatively small charge, quite unconfined, of compressed gun- 


cotton, or of a nitro-glycerine preparation, and exploding it by 
means of a detonating fuze. In such operations it is obvious that 
the destructive effect of the detonation will be increased by 
covering the charge to be exploded by sand or other material, 
which will act as tamping ; but, in hurried operations, results may 
be obtained with either of the materials specified, by detonating 
them when freely exposed to air, which could not have been pro- 
duced by previously known modes of using explosive materials. 
The demolition of stockades, bridges, and other structures, which 
it may be desirable to destroy or render useless as expeditiously 





nor the heat developed by it, nor the peculiar nature or compara- 
tive instability of the particular explosive body operated upon, 
suffice individually or collectively to account for all the several 
phenomena of detonation; but that some yet unexplained 
peculiarity in the initiative concussion employed, and probably 
some physical relation or antagonism between it and the particular 
concussion produced by explosion of the substance operated upon, 
must in many instances contribute to produce results, positive 
and negative, which cannot be satisfactorily explained by simple 
reference to the operation of mechanical force, and consequently 
of heat. In illustration of this it may be instructive to give two 
examples. The detonation of compressed gun-cotton is accom- 
plished by the explosion of 0°32 grm. (five grains) of confined 
mercuric fulminate, placed in contact with the mass, butit re- 
guires ten times that quantity of the violent explosive agent, 
chloride of nitrogen, also confined, to produce the same result. 
Again, the mechanical force exerted by the explosion of nitro- 
glycerine is fully equal to that developed by the mercuric fulmi- 
pate, yet a quantity of nitro-glycerine, about seventy times 
greater than the minimum of the fulminate required to detonate 
compressed gun-cotton, fails, when exploded in contact with the 
latter, to produce any other result than the complete mechanical 
disintegration of the mass. 

With regard to the general manner in which a detonation action 
determines the violent explosion or sudden chemical disintegration 
of such a substance as gun-cotton, the similarity of its operation 
to that of a blow is readily demonstrated by many and simple ex- 
periments, fora description of which I must refer to my paper 
presented tu the Royal Society in 1869; one or two may, however, 
be mentioned, which have been made with gun-cotton, and which 
probably illustrate the subject sufficiently for present purposes. 
The heat developed in a mass, when submitted to a blow, depends 
upon the resistance which its particles oppose (by reason of its 
rigidity or solidity) to the motion of the body striking it. 
Repzated blows may be required to explode a detonating substance 
aenang in the form of loose powder upon an anvil; the force 

ving, at first, in part expended in compressing the particles into 
a compact mass. When no longer free to move, the resistance 
they oppose to the force applied determines the sudden transfor- 
mation of the latter into heat to a sufficient extent to bring about 
detonation of the substance struck. If, in the case of gun-cotton, 
the force developed by a detonation, even of a powerful character, 
is allowed to operate upon the material in a loose, flocculent con- 
dition, the latter is simply dispersed ; again, if the gun-cotton 
be only lightly nes, a much more powerful detonation is 
required for its explosion than if it be in a very compact condition; 
and if the mass of the highly compressed material be only very 
small it cannot be detonated by the means which are successful 
with larger masses, unless special precautions be taken, by fixing 
it by ond to the detonating fuze, to prevent its being dispersed by 
the force which the explosion of the latter exerts. These facts, 
when compared with the following experiments, demonstrate that 
the action of a detonation in developing the violent explosion of 
the substance upon which it is allowed to operate is that of a ve 
sudden blow given to some portion of a mass, the particles of whic 
are in a condition to resist the motive or dispersive power of the 
mechanical force applied. A bullet from a Martini-Henry rifle 
was fired at a distance of about fifty yards, against a slab of com- 
gan gun-cotton, 0°75in. thick, and 3°75in. in diameter (weighing 
our ounces), freely suspended in air by a string; the gun-cotton 
was simply perforated by the bullet. A similar result was several 
times obtained with slabs of -cotton of the same dimensions, 
and with others double the thickness. On making the experiment 
with a slab of three times the thickness the gun-cotton was in- 
flamed but not detonated by the impact of the bullet. The mass 
was = hye meen we a cient a » Parag eaereens 
resistance to the pen ive power of the t; the passage o 
the latter was therefore stanied to such an extent as to give rise 
to the heating of the opposing gun-cotton particles up to their in- 
flaming point. is experiment was repeated with the same 
result, but when a bullet was fired against.a piece of compressed 
gun-cotton four times the thickness of that first employed, and 
weighing one pound, the result was detonation of the mass. 

It need scarcely be stated that the detonation of a large quantity 
of an explosive body is accomplished by the initiative detonation 
of a very small portion of the mass; this is .the case even if the 
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as [I , in the course of military operations, may also be 
effected with much greater ease, rapidity, and certainty, by the 
aid of detonation, than by the old authel of operation ; and the 
ease and safety with which compressed gun-cotton may be applied 
to these purposes has been demonstrated by numerous experiments 
instituted by the Royal Engineers. In mining and quarrying 
operations, the process of hard tamping, which is indespensable in 
connection with the ordinary method of blasting, may be dispensed 
with by application of gun-cotton and of nitro-glycerine prepara- 
tions, which are more readily exploded, with full destructive 
effect, by detonation, than any other explosive materials at 
present known. A laborious and often very hazardous operation 
may thus be dispensed with. 

For the hasty demolition of buildings, and of military works, 
such as casements, magazines, or forts, the explosion by detona- 
tion affords most important facilities, reducing the difficulties, 
danger, and cost, of such an operation toa minimum. Some re- 
sults obtained in this direction by the Royal Engineers with com- 
pressed gun-cotton may be quoted in illustration of this. It was 
desired to destroy a counterscarp gallery (forming part of the old 
works at Portsmouth), which was t. long and 7ft. wide. Its 
front wall was from 5ft. to 5ft. 9in. thick, and was pierced with 
nineteen loopholes. It was roofed over by an arch 18in. thick 
(from over which the earth had been removed), and its total in- 
ternal height was 7ft. 4in. At either end there was an opening, 
closed by a wooden door, which was protected by an iron grating 
composed of lin. bars, 4in. apart. It was proposed to submit 
this counterscarp to a succession of small experiments, and, in the 
absence of any experience of the effects of gun-cotton applied in 
the interior of a building, it was decided to suspend 60 lb. against 
the wall, under the haunch of the arch, placing them in three 
charges near one extremity of the gallery. The simultaneous de- 
tonation of these charges accomplished the destruction of about 
140ft. of the gallery, about 114ft. being actually demolished. 
But this was only part of the damage produced. The violent con- 
cussion at the other end of the gallery, where the column of gas 
was checked in its escape, occasioned the destruction of about 
80ft. of this part of the counterscarp, and the bars of the iron 
grating, by which the exit was closed, were bent and twisted into 
fantastic shapes, and hurled toa distance of about sixty yards. 
This long lery was thus rendered entirely useless, and the 
greater part of it destroyed, by the detonation of 601b, of com- 
pressed gun-cotton; and there is little doubt that, had the same 
quantity been lodged in the centre instead of at one end, the gal- 
lery would have been completely demolished. 


Another illustration of the simple, rapid, and effectual manner 
in which the demolition of structures of great strength may be 
a by the detonation of compressed gun-cotton, was 
furnished by the destruction of a Martello tower nearRye. This 
structure, of circular form, was built of brick, the wall being 12ft. 
thick on the sea side, and tapering to 7ft. 6in. on the land side. 
It had two window openings, and one door opening, and its cubical 
contents were 7600cubic feet. On the basement of this tower 2001b. of 
compressed gun-cotton were placed in three _ freely exposed, 
which were arranged to be fired simultaneously. Their explosion 
caused the upper portion of the tower, with the roof, to rise 
gently a few feet in the air; the walls turned over, outwards, and 
the upper part subsided to the ground; the demolition of the 
tower being most a while not a brick was projected fifty 
yards from the spot. The entire operation was accomplished by 
two or three persons, within one hour of their appearing upon the 
ground, A second tower was subsequently demolished with 184]b. 
of gun-cotton, with i results. t was calculated, from 
existing data, that at least 12001b. of gunpowder must have been 
employed to produce similar results, 

In this sketch of the recent progress which has been made in 
the application of explosive substances, many points of interest 
and importance have unavoidably been passed over; sufficient, 
however, will have been said to show not only that the production 
and utilisation of these powerful agents of destruction, and these 
indispensable auxiliaries in the development of industrial re- 
sources, have been advanced in an unprecedented manner within 
the last few years, but also that very much remains to be learned 

arding their nature and operation, and the conditions to be ful- 
filled — their most efficient application in many important 
directions, 
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ON THE THERMODYNAMICS OF THE GENERAL 
OCEANIC CIRCULATION. 
: By Wiiu1amM B, Carpenter, LL.D., M.D., F.R.8.* 


THE inquiries in which, with my colleague, Professor Wyville 
Thomson, I have been recently engaged, into the “‘ Physical Con- 
dition of the Deep Sea,” have furnished a new set of facts in 
regard to its thermal conditions, which seem to me to point to 
conclusions very different from the doctrines usually received in 
—_ to the movements of oceanic waters, and their influence on 
climate. 

It may now be asserted as probable that the temperature of the 
bed of the ocean below 2000 fathoms is everywhere—even under 
the equator —but little above 32 deg. Fah., while even within the 
temperate zone it may be as low as 29°5 Fah. in particular channels 
of less depth, such as that which lies between the Shetland and the 
Faroe Islands, That this depression of temperature has no de- 
pendence on depth per se appears to be conclusively proved by the 
tact that it does not show itself in the Mediterranean ; for though 
depths of 1600 fathoms have been sounded in its western basin, and 
2000in its eastern basin, the temperature below the surface stratum 
of about 50 fathoms, heated by direct solar radiation, remains at a 
uniform level of about 54 deg. to the very bottom, being in fact 
the average winter temperature of this vast mass of water, which 
a be regarded as to all but its surface in the light of an inland 

ke 


Now if the condition of the Mediterranean be compared with that 
of the eastern border of the Atlantic under the same parallel, we 
find a most striking contrast in their thermal conditions. The 
superheating of the surface stratum by direct solar radiation shows 
itself in the latter as in the former; below that surface stratum 
there is a very gradual descent of the thermometer from about 
53 deg. to 49 deg, which last is the temperature at 800 fath 
in the 200 fathoms below this there is a rapid loss of 9 deg., 
bringing the thermometer down to 40 deg. at 1000 fathoms; whilst 
beneath that line there is a further gradual descent with increase 
of depth, 36°5 deg. being the lowest temperature yet observed in 
this region. Now to what is this striking contrast between the 
thermal condition of the Mediterranean and that of the neighbour- 
ing Atlantic to be referred? Clearly, as it appears to me, to the 
fact that the former is virtually cut off from a great oceanic cir- 
culation, that diffuses over the deeper portion of the latter the 
water which has been chilled in the polar areas, and which, in 
virtue of its greater density, has gravitated to the bottom. 

The primum mobile of this circulation I find not in equatorial 
heat (which, being applied to the surface, can exert no motive 
force beneath the thin stratum which it directly affects) but in 
polar cold, which, by its action on the surface water, must produce 
(as it appears to me) the same kind of movement from above 
downwards as heat applied at the bottom does from below 
upwards, 

Supposing the whole surface of a limited basin of sea water to 
be exposed to intense cold, surface film, when rendered heavier by 
reduction of temperature, will sink, to be replaced from the 
warmer stratum beneath. The new surface stratum will be 
cooled, and will sink in its turn; and the same process would be 
repeated until the temperature of the whole basin comes to be 
reduced as low as the cooling action will carry it; it may be down 
to 27 deg., or even 25 deg. But suppose that only a portion of 





ocean are the result of the action of prevalent winds upon its sur- 
face, and entirely accepting the doctrine of Sir John Herschel, 
that the motion of the Gulf Stream is entirely dependent upon 
the propulsive furce of the trade winds, I that motion as 
forming of a horizontal circulation, the complement of which 
is to be found in a horizontal, not in a vertical movement of 
oceanic water. If a current of air were to clay continuously upon 
one portion of a lake, so as to give motion to its surface stratum 
in its own direction, it is obvious that the removal of that surface 
stratum will cause an inflow of water from some other part of the 
lake. Now will this inflow be horizontal (that is, from adjacent 
surface) or vertical (that is, from beneath)? To me it seems clear 
that it will be horizontal or superficial ; since the requisite supply 
will be thus obtained by a far smaller expenditure of energy than 
would be involved in the lifting up of the whole mass of water 
beneath hy a bottom inflow. But Professor Wyville Thomson 
holds adifferent opinion, and regards the Gulf Stream movement as 
producing a bottom indraught, to which he attributes the diffusion 
of polar water over the bottom of the area, from which the heated 
water of the surface is driven by the action of the trade winds. 
On this question, therefore, I am desirous to know tbe opinion of 
the physical authorities best competent to judge. 

The vertical and horizontal circulations appear to me (as they 
seem to have done to Sir John Herschel) to be essentially distinct, 
so that no horizontal or superficial movement, except in such ex- 
ceptional cases as the Gibraltar and Baltic Sound currents, in 
which the presence of other conditions modifies the result, will 
have any other than a horizontal or superficial movement as its 
complement. Now in the case of the Gulf Stream, it is well 
known that about half of it bends southwards round the Azores, 
and returns into the equatorial current, thus completing what 
may be called the shorter circulation. On the other hand, the 
complement of the portion which continues to pass in a N.E. 
direction seems to me to be the cold S.W. current, which, coming 
down along the coasts of Greenland and Labrador, passes between 
the Gulf Stream and the eastern sea-board of the North-American 
continent, and is traceable southwards as far as Florida. This 
completes the longer horizontal circulation, returning to the 
equatorial region the water which has been carried from it by 
the Gulf Stream, and therefore cannot find any room for that 
bottom indraught to which he attributes the low temperature of 
the deep sea-bed. 





AN ACCOUNT OF A NEW PHOTOGRAPHIC 
DRY PROCESS.* 
By Tuomas Sutton, B.A, 

THE process which I am about briefly to describe. under the 
title of the “‘ Driest of Dry Processes,” appears to be the simplest 
and most satisfactory solution of a problem which for twenty 
years has occupied the attention of many leading photographers, 
viz., that of the preparation of dry plates. 

Hitherto the invariable custom has been to prepare dry plates 
at home ready for use on a tour, to pack them very carefully, so 
as to exclude the access of air and moisture, and to trust to their 
good keeping qualities. Dy the method about to be described 
this trouble and risk are avoided, and the tourist can prepare his 

lates en route, on the morning of the day on which they are to 
= exposed, by simply pouring upon them a sensitive collodion 

Ision, an operation which might be conducted at the rate of 





the surface area of the basin be exposed to cold, the ph . 
as it seems to me, will be different. (1) As each surface film cools 
and sinks, its place will be supplied, not from below, but by a 
surface influx of the water around. (2) As, by the continual 
descent of the successively cooled. films, the whole column of 
water becomes greatly reduced in temperature, while the level of 
its surface is still maintained, its weight becomes augmented, and, 
as a consequence of its greater downward pressure, its bottom 
stratum will flow away over the deepest parts of the basin, thus 
raising the superincumbent water to its original level. If there 
were no source of heat elsewhere, the whole water of the basin 
would thus have its temperature reduced by the continued appli- 
cation of cold to any part of its surface. Dut if an equivalent 
amount of heat be applied at another purt of its surface the 
chilled water exposed to it will recover its temperature, and will 
then form an upper stratum, which will be gradually drawn 
towards the cold area, to be again precipitated to the bottom and 
repeat the same movement. Thus, so long as cold is applied to 
one part of the surface, and heat to another part of such a basin, 
must there be (as it appears to me) a continual movement of the 
bottom stratum from the cold towards the warm region, and of 
the surface stratum from the warm towards the cold, constituting 
a vertical circulation. 

Applying this principle (which can be readily verified experi- 
mentally) to the great oceanic area that stretches between the 
equator and the poles, we should expect to find its upper stratum 
continually moving slowly from the equator towards the poles, 
and its lower stratum from the poles towards the equator, 

That such a general movement really takes place is indicated, as 
it scems to me, by various facts. (1) The general prevalence of a 
temperature not far ‘above 32 deg. over the deepest parts of the 
great ocean basins. 

It may be assumed that this temperature could not be maintained 
upon the warmer sea beneath if there were not a continual flow of 
cold water from the polar area, (2) The marked distinction between 
the upper and the lower strata of Atlantic water, as shown by 
the rapid reduction of temperature bet 800 and 1000 fathoms. 
(3) The proved existence of a movement of warmer surface water 
towards both polar areas. This movement is most obvious, and 
its effect upon temperature most perceptible in the north polar 
area; in consequence of the limitation of its channel by the con- 
tour of the land. It shows itself in the warm current well known 
to pass northwards through Bebring’s Strait, but in the North 
Atlantic it is usually set down to the influence of the Gulf Stream, 
It appears to me improbable, however, that the Gulf Stream does 
more than bring by its visa tergo a certain amount of equatorial 
water within the influence of the vis a fronte, which carries it on 
into the polar area. For it has been clearly shown that the fan- 
like extension of the Gulf Stream over the Mid-Atlantic is accom- 
panied with a great reduction of its depth, so that at the last 
point to which it has been distinctly traced itis not more than fifty 
fathoms in thickness—perhaps less. Beyond this it interdigitates 
with Arctic currents, and by this breaking up and diffusion must 
necessarily lose a great part of its heat and its motion. Now, the 
Porcupine temperature soundings clearly show that in the latitude 
of the Faroe Islands there is an excess of temperature above the 
normal, not in a mere surface film, but in a thick upper stratum 
extending to a depth of 600 fathoms, the temperature of this 
stratum hom 100 to 500 fathoms being only about 5 deg. lower 
than it is off the coast of Portugal, though the surface temperature 
is reduced 16 deg. I cannot see how this excess can be accounted 
for in any other way than by the hypothesis of the north-easterly 
movement of a vast stratum of oceanic water ha’ a depth of at 
least 600 fathoms, and I do not myself comprehend how such a 
stratum can be kept in motion by any propulsive influence derived 
from the fan-like expansion of the Gulf Stream. But, as my 
friend and colleague, Professor Wyville Thomson, puts this inter- 
poe upon the facts, as to which we are in entire accordance, 

am desirous of learning from physicists, who are more competent 
than either of us to form an opinion upon such a questiun, which 
view seems to them the most probable. There is another point 
= to sar with hedoodem us of learning the views of those who are 

‘amiliar wii ynamics. 

Fully beli as I do, that the sensible currents of the open 
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+ With regard to the North Pacific we have at present no reliable infor- 
mation, and as it is virtually cut off from the north polar basin (the 
depth of Behring’s Strait only twenty fathoms), its lower stratum 
must come all the way from the Antarctic , and must probably ac- 
quire some increase of heat in the course of its prolonged flow. 











one plate prepared per minute, after which they can be put at 
once into the dark slides, ready for exposure, without being 
washed or any preservative applied to them. 

This emulsion will keep for many weeks, and perhaps months, with- 
out losing its good qualities or varying in the slightest perceptible 
degree. The development of the exposed plate is effected on the 
same day as the exposure, and is a very cleanly operation, requiring 
no nitrate of silver, and produucing no stains upon the fingers, 
articles of furniture, &c. Thus, by this new process the practice 
of landscape photography is rendered so simple and certain that 
any intelligent person may quickly master it, and realise much 
success without the amount of fag, expense, dirt, and disappoint- 
ment, which more or less accompany other methods. 

It only remains to describe how the emulsion is made, and how 
the development is effected. This can be done in a very few 
words. The emulsion is a collodio-bromide of silver, made by 
adding to an ounce of plain collodion eight grains of bromide of 
cadmium and ten grains of nitrate of silver. It is then carefully 
“corrected,” by which is meant tested, and treated so as to contain 
a very slight trace of unconverted bromide of cadmium. 

The development is effected thus :—The plate is placed, film 
upwards, in a dish of common well water for a minute or two, 
and then the well-known alkaline developer is employed. This 
produces in a few minutes a bright and dense negative, requiring 
no intensification with silver. 

The sensitiveness of plates thus prepared is about the same as 
that of ordi dry plates. If rapid dry plates are required they 
must be specially prepared overnight for use the next day. The 
method consists in placing the plate in water, after coating it with 
the emulsion, for at least five minutes ; then pouring over it an 
alkaline preservative composed of one part of albumen to four 
parts of water, to every ounce of which ten minims of ammonia 
are added, washing this off after it has remained a minute upon 
the plate, and then putting the plate into a box to dry during the 
night. Plates thus prepared are quite as sensitive as wet collodion 
ones. It has been proved possible to make an emulsion which 
shall, without this treatment, yield equally sensitive plates, but 
I am not able at present to give an exact formula for it. 

Plates washed and treated as above described with an alkaline 
preservative may be used wet, and are equally sensitive. Thus a 
new wet collodion process is originated, without a nitrate bath, 
a bath of water being substitu for one of silver. The many 
advantages of such » process will be obvious to intelligent photo- 
graphers, the principal one being that there is no free nitrate upon 
the film to attack the alkaloid salt of silver, or crystallise on drying. 
A wet film, prepared as described, might be exposed under water, 
or in a camera filled with water, a suitable lens, of course, being 
employed. 

e key to success in the process described will consist in there 
not being any trace of nitrate of silver left in the emulsion, nor 
too large a trace of unconverted bromide of cadmium. In the 
former case fog, in the latter case insensitiveness would result. 








EXPERIMENTS ON CHEMICAL DYNAMICS.t 
By J. H. Guavstong, F.R.S., and ALFRED Tris, F.C.S. | 

THE authors had recently communicated a paper to the Royal 
Society, in which they investigated somewhat minutely what 
takes place when a plate of one metal, such as copper, is immersed 
in a solution of a salt of another metal, such as nitrate of silver. 
They had shown that while the silver was being deposited on the 
copper an actual passage of the nitric element towards the more 
positive metal occurs, causing ths formation of a dense solution of 
nitrate of copper inside the crystalline deposit, and a consequent 
downward current, and at the same time an upward current of 
almost pure water from the tips of the crystals. They had shown 
also that with solutions of different strengths the chemical action 
in a given period, say ten minutes, is vot in direct proportion to 
the strength, but, ceteris paribus, twice the strength gives three 
times the chemical decomposition. This augmentation had been 
attributed to an increased conduction of the stronger liquid. In 
the present paper the authors exhibited these phenomena in a 
dissected form, and carried the observations still further. 

Instead of the silver crystals being allowed to grow from the 
copper into the nitrate of silver solution, two separate plates were 





taken, one of copper, and the other of silver; the copper plate was 
immersed in nitrate of copper, and the silver plate in nitrate of | 


7 ¢ Section B. 
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silver, while the two metals were connected by a wire, and the 
two liquids were connected by a porous cell. Silver crystals were 
gradually formed upon the silver plate, while the copper was dis- 
solved, and at the end of some hours it was found that all the 
silver had been removed from solution, and that the loss of the 
copper plate was almost exactly what might be calculated from 
the amount of nitrate of silver originally p' in the other cell. 
The actual numbers were: theoretical, 0'412; actual, 0°402. The 
copper nitrate was found Ts yin the cell with the copper 
oo the specific gravity of the liquid having risen from 1°015 to 


A similar experiment was tried with plates of copper and zinc 
in sulphate of copper and sulphate of zinc respectively, The re- 
sult was as before, metallic copper being deposited on the copper 
—tog the sulphate of zine rising in specific gravity from 1°123 
to 1°139. 


In order to determine whether the amount of silver deposited 
depended not merely on the amount of the silver in solution, but 
also on the amount of copper salt that bridged over the inter- 
vening space, similar experiments were made in which the nitrate 
of silver was kept constant, but the nitrate of copper was in- 
creased by equivalent multiples. It was found that the silver de- 
posited increased with the increase of tae copper salt, being about 
double when the copper salt was seven times as strong, and that 
the effect of successive additions gradually diminished. This is in 
strict accordance with other experiments, showing that when the 
copper plate is immersed in a mixture of the nitrates of copper 
and silver the amount of silver deposited is increased, and in- 
creases with each successive eddition of copper salt, though in a 
diminishing ratio. 

That this acceleration is not produced by a copper salt only 
was proved by repeating the experiment with a variety of other 
nitrates. The subjoined table shows the results, and indicates at 
the same time that the increased effect does not depend simply 
upon the nitric clement which was present in the same quantity 
in all, but likewise on the nature of the salt. Size of plate, 3230 
square mm.; volume of solution, 72 c.c., containing 2°8 per cent, 
of nitrate of silver; temperature, 18 deg. Cent. ; time, five minutes 











Copper Increase 
Solution. dissolved. | per cent. 
r grains. , 
Nitrate of allver .. oc oc cf 8 8 « 0°0703 | 
Do. «+ os «+ +1 eq. of nitrate magnesium 0°1010 43°6 
Do. eo se ce ce cc ee ee calcium 0°1003 42°6 
Do. ee ce ce os oe eof es sodium 0° 0957 36°1 
Do. «co co co co co os oo COPPer 0° 0965 37°2 
Do, ee ++ of se ef ee ee potassium 0° 1047 48°9 
Do. eo 08 ce 00 strontium 01040 | 47-9 
Do. se cc of cf oe eo ce Cadmium 0° 1030 46°5 
Do. co co ce cc co oo co Warium 0°0987 | 40°3 
Do. co ce ce c0 oc co eco lead, 0°0945 B4°4 








IMPROVEMENTS IN THE MANUFACTURE OF 
WIRE, 


Messrs. HILL AND WARD, Newport Wire Mills, Middlesbrough, 
have recently patented, in conjunction with Mr. Claus, certain im- 
provements in the manufacture of wire, which appear to be of a 
valuable character, judging from the samples which we have secn 
of wire made by this process. In the ordinary process of manu- 
facturing wire it is usual to heat the rod from whieh it is made, or 
the wire itself, to a bright red heat, and to allow it to cool down 
slowly, in order to reduce the metal to the necessary degree of 
softness or ductility which will allow it to be drawn to a less dia- 
meter. This operation is termed annealing, and is carried on in 
covered or closed cast iron tubes or pots or furnaces in which the 
rods or wire are or is placed, and to which heat is applied ex- 
ternally. Although covered or closed receptacles are employed for 
this purpose access of air cannot be entirely prevented, and a con- 
sequence of this process of annealing is that the rod or wire ho- 
comes coated with a thin skin of scale or oxide which prevents the 
possibility of its being in that condition drawn out into finer wire. 
In order to obviate this difficulty it is necessary to remove the 
scale or oxide, which is usually done by dissolving the same by 
means of a diluted acid, diluted sulphuric acid, or diluted hydro- 
chloric acid being commonly employed for this purpose. It should 
be observed that the application of the acid at this stage has the 
effect of rendering the metal brittle or ‘‘ rotten,” which is espe- 
cially the case with steel or iron wire, The rods or wire having 
been thus cleaned with diluted acid, and afterwards washed in 
water, steeped in lime water, and dried, are or is ready for being 
drawa to a finer diameter by the well known means adopted for 
that purpose. In practice it is found that after having passed 
through two, or at most three holes, the metal of which the wire 
is made has by the operation of drawing become so hardened that 
it is impossible without risk of breaking it to draw it any further. 
The process of annealing or softening has then to be resorted to 
again, and a fresh coating of scale or oxide is formed, which has to 
be removed as before. The finer the wire is required to be the 
oftener these operations have of course to be repeated, and the 
finer the wire becomes the morc detrimental is the action of the 
acid upon its quality. 

The object of the said invention is to avoid some of these disad- 
vantages, and particularly to prevent the access of air and conse- 
quent formation of scale or oxide during the annealing process, 
and to dispense with the necessity of cleansing the wire with acid, 
thereby avoiding the consequence of rendering it brittle or rotten, 
and further to effect the annealing in very much less time than by 
the processes at present “oe These objects are accomplished 
by annealing or softening the wire or other metallic articles by im- 
mersing the same in a bath of flux heated to the temperature 
necessary for that purpose. In this bath the wire or other articles 
are allowed to remain until they have acquired the temperature of 
the same and until they have become annealed, when they are 
withdrawn in a red hot state. A portion of the flux will neces- 
sarily adhere to the wire, forming a coating which will continue 
to protect the metal from oxidation until it is cold. When cold 
the coating of flax is removed from the annealed wire by means of 
hot or cold water. The flux or fluxes which are employed for this 
purpose may be composed of one or more substances or of mixtures 
of various substances, their other qualities and composition being 
immaterial so long as they have, firstly, the property of being 
non-volatile or only slightly volatile ; secondly, of having no de- 
structive action upon the wire or other articles; thirdly, of 
fusing into a thin mass atared heat; and fourthly, of ase 


i soluble in water after fusion. Of the substances which have these 


properties it is preferred to use chloride of calcium, hydrate of soda, 
and silicate of soda, as being the cheapest and most suitable, but 
hydrate of potash, borate of soda, borate of potash, silicate of 
potash, carbonate of potash, carbonate of soda, chloride of sodium, 
or other substances of similar properties, and fulfilling the above 
mentioned conditions, may also be used. 








Tue short section of the French Atlantic Cable between St. 
Pierre (Miquelon) and Duxbury (Massachusetts), which was inter- 
rupted in May last, was repaired on Wednesday, an i 
tion re-established. All the three Atlantic cables are consequently 
now in thorough order. 

THE WESTFIELD EXPLosiON.—THE QuESTION ANSWERED.— 
Mr. Levy F. Smith, of Philadelphia, has cleared up the difficult 
about the cause of the boiler explosion on board the Westtiel 
ferry boat. His evidence is to the effect that he supplies steam- 
boats with appliances for boilers, that he examined the sheet where 
the fracture commenced, and he believed it never was first quality 
iron. That “‘my opinion is that the explosion was caused yy the 
igniting of gases in the boiler.” @.—‘* What gases were there? 
A,—** Steam is a gas.” @.—‘‘ Was there any other gas there be- 
sides steam?” A.—“It may have been oxygen.”—Scientific 
American, 
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Grants and Dates of Provisional Protection for Six Monthe. 


1015. Wituttam Ropert Lake, South ‘buildings, London, ‘An 
improved process of preparing the fibres of the plant ‘Abutilon 
avicenney ’ to the manufacture of various substances heretofore manu- 
factured from other vegetable fibres.”—A communication from James 

mA McConnell, Springfield, Illinois, U.S.—17th April, 1871. 
92. Jo 








vements in dress 


tors or diapers.”—A communication from 
ick Wittram, 


ew York, U.8.—1l4th August, 1871. 





Inventions Protected for Six Months on the Deposits of 
Complete Specifications. 

2161, ALEXANDER MELVILLE CLark, Chancery-lane, London, ‘‘ Improve- 
ments in machines for labelling round boxes.”—A communication from 
-— Tyrrell, Brooklyn, King’s county, New York, U.8.—16th August, 

2191. Witt1am Ropert Lake, Southampton-buildings, London, ‘‘Im- 
provements in machinery for breaking and cubing stone.”—A com- 





HN Hopkinson, Normanton, Yorkshire, ‘ Improved hanical 

arrang ts applicable to weighing machines, whereby the receiving, 

weighing, and delivery of coal, mineral, and other substances can be 
readily accomplished.”—13th May, 1871. 

1506. Water Lona GranviL_z, Ivy House, Hampton Court, Middlesex, 
“A ‘floating turntable for use in bridges, piers, jetties, and other 
structures.”—7th June, 1871. 

1585. JoserH Pearson, Nottingham, ‘ Improvements in dressing, dyeing, 
scouring, bleaching, and fulling or milling goods.”—15th June, 1871. 

1699. Samuet Corpert, Wellington, Salop, ‘“ Improvements in ploughs 
and cultivators.” —29th June, 1871. 

1711. Thomas Rerp, Monkton Miln, Ayrshire, N.B., ‘Improvements in 
ploughs,”—1st July, 1871. 

1765. Louis Ducommun, Geneva, Switzerland, ‘‘ An improved winder for 
musical boxes, clocks, and similar machines.”—6th July, 1871. 

1782. Davip Greia and Ropert Burron, Steam Plough Works, Leeds, 
Yorkshire, ‘‘ Improvements in the transport of agricultural or other 
produce over the land, and in wagons employed for suchjpurposes.”— 
7th July, 1871. 

1788. Tuomas RicwarRpson, JoHN WititaM Ricnarpson, and ADAM 
Spencer, West Hartlepool, Durham, ‘Improvements in revolving 
puddling furnaces.”—8th July, 1871. 

1829, Jonn Joseru Franks, Stroud, Gloucestershire, “Improvements in 
the ae of flushing as applied to urinals and water-closets.”—12th 
July, 1871. 

1876. Henry Vavauan, Monk’s-road, Lincoln, ‘ An improved self-acting 
escape valve for drawing off the condensed fluids from steam engines, 
pipes, and other vessels.” —18th July, 1871. 

1879. Joun CasTHELAZ, Crumpsall Chemical Works, near Manchester, 
and CHARLES DEPouULLY, Paris, *‘ Improvements in size or in prepara- 
tions to be used in the stiffening, dressing, dyeing, or finishing of 
yarns, woven fabrics, and other fibrous materials.”—19th July, 1871. 

1897. FerraR Fenton, Dewsbury, Yorkshire, ‘‘ Improvements in the 
purification and utilisation of sewage and other refuse matters,whether 
mm a liquid, semi-fluid, or solid state, and in the extraction or produc- 
tion therefrom of magma, seak, grease, soap, tallow, or oil.” 

1007. Wrtt1aM Ropert Lake, Southampton-buildings, London, “ Im- 
proved automatic compensating mechanism for the govertuors of 
motive power engines.”—A communication from Gustave Denis, 
Boulevart St. Martin, Paris.—20th July, 1871. 

1.49. Ropert Mupce Marcuaant, Kirby-street, Hatton-garden, London, 
“* Improvements in the means of utilising the exhaust in steam and 
other motive power engines.” —25th July, 1871. 

1057. James Bropie, Bow of Fife, N.B., “Improvements in the means 
of ae land from the sea, and for deepening tide-ways.”—26th 
July, 1871. 

1970. Wacter Lona GRANVILLE, Ivy House, Hampton Court, Middlesex, 
“‘An improved bottle-corking machine.”— A communication from 
Arthur Alleyne Bozzi Granville, New York, U.8.—27th July, 1871. 

2078. WiLt1aAM ALLANSON and JoHN Pearson, Preston, Lancashire, ‘‘Im- 
rovements in fastenings for chains, guards, bracelets, or other such 
ike articles, or for clothing.” 

2080. Bensamin Tanner, New Brighton, Cheshire, “ Improvements in 

the manufacture of phosphoric acid and phosphorus.” 

2082. Jon Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improve- 
ments in the manufacture of beer.”—A communication from Eugéne 

conte, Paris, 

2084. Henry Hiantoy, Putney, ‘‘ Improvements in galvanic batteries.”— 
7th August, 1871. 

2085. Bensamtn,TuRNER, Bartholomew-close, London, “ Improvements in 
spring hinges for closing doors.” 

2036. Kopet Scott, Addiewell Chemical Works, West Calder, Midlothian, 
N.B., “ lmprovements in treating mineral and other oils, and in appa- 
ratus therefor.” 

2087. ANprew McLacuian, Greenock, Renfrewshire, N.B., ‘‘ Improve 
ments in apparatus for cutting verges or edgings.” 

2088. WitttaM Ferrie, Monkland Ironworks, Airdrie, Lanarkshire, N.B., 
‘* Improvements in puddling furnaces.” 

208°. Samue. SHaRRock, Aigburth, Liverpool, ‘‘ Improvements in tele- 
graph posts.” 

2000. James Duncan, Mincing-lane, London, JoHN ALEXANDER REINA 
New.anps, Knoll-road, Brixton, Surrey, and Benjamin Epwarp REINA 
New .anps, Charlton, Kent, “Improvements in the treatment of sac- 
charine solutions in the manufacture of sugar.” 

2091. ALFRED Vincent Newton, Chancery-lane, London, ‘ An improved 
construction of governor.” — A communication from Jean Joseph 
Molard, Paris. 

2092. Wittt1aM Ropert Lake, Southampton-buildings, London, ‘ Improve- 
ments in sand-papering hi 2—A ication from Joseph 
Barker, Chicago, Illinois, U.8.—8th August, 1871. 

2095, Hennt ApRIEN BonneviLie, Piccadilly, London, ‘‘A new and 
improved apparatus for filling bottles.” —A communication from Poussard 
Bertrand, Bordeaux, France. 

2095. Hexsrt ADRIEN BoNnNEVILLE, Piccadilly, London, ‘A new and 
improved composition for the paving of roads, streets, terraces, and 
other places.”—A communication from Alexandre Guerriero, Louis 
Amédée Cadoux, and Ernest O’Connell, Boulevart Haussmann, Paris. 

2098. Samvet TeLForD Dutton, Worcester, ‘Improvements in mecha- 
nism for working the = signals, and level crossing gates of rail- 

ways in connection with locking apparatus or otherwise.” 

2009. WintiaM Avery, Redditch, Worcestershi: 
needle-cases.”—9th August, 1871. 

2102. Joun Urrton, Macclesfield, Cheshire, ‘“‘ Improvements in the con- 
struction of shoes for horses and other animals.” 








re, “‘Improvements in 





tion from Jovea Brown Rider, Melbourne, Victoria.—19th 
August, 1871. 


Patents on which the Stamp Duty of £50 has been Paid. 


2617. Jonx Watson, Seaham Chemical Works, near Sunderland, Durham, 
“ Blast furnaces, &c.”—22nd August, 1868. 

2735. SAMUEL SHARROCK, Liverpool, ‘ Metallic standards or posts for 
electric telegraphs and signal masts.”—4th September, 1868. 

2762. Joseru Burpert, Harrow-road, London, “ Bricks.”—Sth September, 


868. 

2908. Samuet Fox, Stocksbridge Works, Deepcar, near Sheffield, 
“ Umbrellas, &c.”—21st September, 1868. 

2973. James Rosrnson, Heston Farm, Heston, Middlesex, ‘*Ploughs.”— 
28th September, 1868. 

2636. Ricnarp Scnoxerierp, Leeds, Yorkshire, ‘‘Brickmaking ma- 
chinery.”—25th August, 1868. 

2722. Epwarp Law.Ley Parker, Birmingham, ‘‘ Fastenings for braces, 
&e.”—3rd September, 1868. 

2643. Joun GiLtort, Chapeltown, Yorkshire, and Perer Corey, Warren, 
“ Cutting or getting coal, &c.”—25th August, 1808. 

2656. Samuet Ropcers SaMvets and Joun Birks, Nottingham, ‘‘ Woven 
fabrics.” —26th August, 1868. 

2683. CROMWELL FLEETWOoD VaRLEY, Beckenham, Kent, “ Electric tele- 
graphs.”—29th August, 1868, 

2715. Tuomas Forster, Streatham Common, Surrey, and Joun Heart- 
FIELD, Stanley-road, Thornton Heath, Croydon, Surrey, “ Porous or 
spongy substances from india-rubber, gutta-percha, &c.” — 2nd 
September, 1868. 

2663. DitLwyn Smita, Southampton-buildings, Chancery-lane, London, 
“‘Smoke-consuming apparatus.” —27th August, 1868. 

2667. Witt1aM Srrano, Glasgow, Lanarkshire, N.B., ‘‘ Sewago.”—28th 
August, 1868. 

2670. Bryan Corcoran and Wituiam Dunsam, Mark-lane, London, 
“ Dressing millstones.”—28th August, 1868. 

2690. Jonn WILKINSON, jun., St. Helen’s Mills, Hunslet, Leeds, Yorkshire, 
“ Printing carpets.”—31st August, 1868. 





Patents on which the Stamp Dutyof £100 has been Paid. 


2113, Georcr Hasettine, Southampton-buildings, Chancery-lane, London, 
** Boots and shoes.” —27th August, 1864. 

2253. ANGIER Marca Perkins, Francis-strect, Regent-square, London, 
** Ovens.”—1lb5th September, 1864, 

2095. RicHARD Bearp, jun., Panonia Works, Clapham, Surrey, and 
Water Downina, Lachmere, Surrey, “ Artificial leather, &c.”—24th 
August, 1864. 


Notices of Intention to Proceed with Patents. 


996. ALEXANDER Mackie, Warrington, ‘Perforating paper, &c., to be 
symbols of or to represent words, characters, numerals, or letters of 
the alphabet.”—15th April, 1871. 

1015. WittiAM Rosert Lake, Southampton-buildings, London, ‘‘ Prepar- 
ing the fibres of the plant ‘ Abutilon avicenne’ to the manufacture of 
various substances.”—A communication from James Hoppin McConnell. 
17th April, 1871. 

a Mie CampBELL Eyton, Albert Ironworks, Warrington, “ Drying 

les, &c.” 

1035. Witt1am_ Epwarp Newton, Chancery-lane, London, “ Mastics, 
cements, or bituminous compounds for the formation of roads, pave- 
ments, floors, roofs, &c.”--A communication from James Lorimer 
Graham.—19th April, 1871. 

1053. WiLLIAM Newton Cox, Trafalgar-place, Ashley-road, Bristol, 
‘*Heating, feeding, and measuring water supplied to steam boilers.” 
= Jostap Harris, Old Jewry, London, ‘ Ordnance.”—2lst April, 

1871. 

1063, Henry Asuton, Birkenhead, ‘‘ Steam boilers.” 

1064. George Rowe Sweerser, Essex-road, Islington, London, “ Pre- 
paring aérated liquids, &c.” 

1067, Tomas Rowan, Glasgow, N.B., ‘Treating and applying manganese 
compounds.” 

1070. WittiaM WALLICH Bippucpn, Tavistock-street, Bedford-square, 
London, “ Railway brakes.” 

1075. Epwin_ Frankuin Braptey, Southampton-buildings, London, 
“* Brushes.” —22nd April, 1871. 

1080. THoMas ALFRED WarrincTon, Newgate-street, London, and ALFRED 
Mryton, The Lawn, Datchet, ‘‘ Clothes brushes.” 

1085. JAMEs Hunter, Coltness Ironworks, Lanark, N.B., ‘‘ Blast fur- 
naces.”—24th April, 1871. 

1090. Witt1aw Wormatp and Syrias Henry Hatt, Leeds, “Sewing 
machines.”—25th April, 1871. 

1112. Henry WILLIAM Harman, Manchester, and Witt1am Henry Jones 
Mitts, Mexbrough, “‘ Indicating the time between the passing of two 
engines or trains on the same line of railway.”—27th April, 1871. 

1127. WittiaM Epwarp Kenwortay and Joun Jounstone, Leeds, “‘ Burn- 
ing and consuming smoke.” 

1135. Jonn Bercer Spence, Manchester, ‘‘ Furnaces for calcining ores 
containing sulphur.” 

1137. SamueL STrepHen Bateson, Bolton-street, May Fair, London, 
“ Destroying vermin, &c.” 

1138. Joun Smiru, Lincoln’s-inn-fields, London, ‘‘ Locomotive ordnance 
batteries for land service.”—28th April, 1871. 

—= — Granam, Shalford, ‘‘ Breech-loading cannon.”—29th 

pri, . 

1174. WittiamM ANSELL, Birmingham, ‘‘ Breech-loading fire-arms.”—2nd 
May, 1871. 

1184. Francis Wetvon, Kilmorony, Queen’s County, Ireland, “ Presses 
or compressing apparatus.” 

1196. Witt1am Epwarps, Wolverhampton, ‘‘ Edge tools.”—3rd May, 1871. 

1252, Witt1am Epwarp Newton, Chancery-lane, London, ‘Weighing 

hi: ”—A communication from Fordyce Almon Allen and Charles 
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2103. Epwarp Jones and Anprew Gray, Lime-street-square, London 
‘Improvements in the means for working pumps in shafts, pits, and 
other localities, more particularly applicable to pumps in deep mines.” 

2104. Francis WILLIAM GILBERT, Eastleigh, Hants, “Improvements in 
apparatus for po ag adjusting the position of the frames of 
expanding and contracting agricultural implements.” 

2106. WiLL1AM ROBERT KE, South ton-buildings, London, ‘‘An 
improved machine for covering wire with india-rubber or comy 1s of 
the same or similar subst , and for facturing tubes of such 

pounds or subst ”—A communication from A. G. de Wolfe, 
Seymour, Connecticut, U.S. 

2107. ALrrEeD Vincent Newton, Chancery-lane, London, ‘‘ Improvements 
in windmills.”—A communication from Addison Prescott Brown, New 
York, U.S. 

208. Georce Know es, jun., Bolton, Lancashire, ‘‘ Improvements in 

hi for bing cotton and other fibrous materials.” 

2110. Gorriies Zeer, Brussels, Belgium, “ Imy ts in breech- 
loading fire-arms.” 

2111. Taomas CHARLES Pearson, Openshaw, near ia 
improved seed planter.”—A communication from William L. Seward, 
Washington, Colombia, U.S. 

2112. Tuomas Cnares Pearson, Op 7, ni 
ments in self-cleansing high-pressure filters.” 

2113. Taomas CHARLES Pearson, Openshaw, near er, ‘‘ An im- 
proved self-acting tilt for casks or barrels,” 

2116. Taappevus Hyatt, Gloucester-gardens, Hyde Park, London, “ Im- 
provements in illuminating gratings for roofs and footways.” 

2118. THappevs Hyatt, Gloucester-gardens, Hyde Park, London, ‘‘ Im- 
provements in inkstands or holders.” 

2119. Tnappeus Hyatt, Gloucester-gardensa, Hyde Park, London, ‘A 
new manufacture of sheet metal applicable to various useful purposes.” 
—l0th August, 1871. 

2121. Witu1am Winter, Leeds, Yorkshire, ‘‘ Improvements in sewing 
machines.” 

2124. Cuarces Grevitte Harston, Birmingham, ‘Improvements in 
breech-loading fire-arms.” 

2125. James Taomas Smirn, Great Northern Hotel, London, “ Improve- 
ments in umbrellas.”—A communication from Josiah Shepard, New 
Britain, Connecticut, U.S. 

2126. James Tuomas Smiru, Great Northern Hotel, London, ‘ Improve- 
ments in apparatus for holding cai ”—A communication 
from Almon Clarke, Chi: , Illinois, U.S. 

2127. ALEXANDER Pi_pEaM, Berners-street, London, ‘‘ An improved com- 
bined knitting and sewing machine.”~-11th August, 1871. 
2129, Ricuarp Gaunt, Birmingham, ‘‘ Improvements in the manufacture 

of hinges for certain purposes.” 

2130. ALFrep Curistuss ANDREWS, Birmingham, ‘‘ Improvements in the 
manufacture of sewn boots and shoes, and in machinery to be employed 
in the said manufacture.” 


2131. James MacruErson, Aberdeen, N.B., ‘ lmprovements in the con- 
struction of steam and sailing ships, yachts, and boats.”—12th August, 


1871, 

2133. Jonn Newsy, Hull, Yorkshire, “Improvements in boots and 
shoes.” 

2134. James Anpersoy, New-buildings, Londonderry, Ireland, “Im- 
pro ucing 





oxides and in obtaining iron, sodium, jum, 
horus chlorine, or their compounds, and in apparatus therefor.” 
2138. WinuiaM Ropert Lake, 8 pton-buildings, London, “‘Im- 





Herman Allen.—9ti May, 1871. 
1363. Pierre Rumine, Chancery-lane, London, “ Producing ozone.”—20th 


May, 1871. 

1435. Howarp Bussy Fox, Oxton, ‘‘ Milk skimmers.”—30th May, 1871. 

1518. Henry Larkin, Theydon Gernon, ANDREW LEIGHTON, South Castle- 
street, Liverpool, and Wittiam Waite, Thurlow-road, Hampstead, 
**Tron and steel, &c.”— 8th June, 1871. 

1583. Josepn Pearson, Nottingham, “ Dressing, dyeing, scouring, bleach- 
ing, and fulling or milling ."—15th June, 1871. 

1680. Joun Davis, Great Dover-street, Southwark, ony JOHN ARTHUR 
Ivzery, Liverpool-road, Islington, London, Bernarp Isanox, Gilbert- 
road, Kennington, Surrey, and Joun Suuiivan, Great Dover-street, 
Southwark, Surrey, “ Recording graphically the pressure, specific 
gravity, and velocity of steam, air, &c.”—27th June, 1871. 

1715. Witt1amM Ropert Lake, Southampton-buildings, London, ‘‘ Lubri- 
cating compounds.”—A communication from William Salamon.—lst 
July, 1871. 

1777. Joun Broveu, Litchurch, and Georce Frietcner, jun., Derby, 
“Vacuum pans.”—7th July, 1871. 

1793. Tuomas Burrerwortu, Oldham, “‘ Spinning, rolling, compressing, 
and winding tobacco.”—8th July, 1871. 

1803. Davip Suive, Southampton-buildings, London, ‘‘ Governors, é&c.”— 
10th July, 1871. 

1833. Joun Torrance and Taomas Torrance, Bitton, “ Bleaching and 

ning Es: fibre, &c.”—13th July, 1871. 

1853. Joan Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘ Extracting 
resinous aud gummy matters from wood, &c.”—A communication from 
William Adamson.—15th July, 1871. 

1862. WatLtace CapMAN, Holloway, London, ‘Window blinds, screens, 
&e.”—17th July, 1871. 

1876. Henry VauGHan, Monks-road, Lincoln, ‘‘Self-acting escape valves.” 
—18th July, 1871. 

1879. Joun CasTHELAz, Crumpsall Chemical Works, near Manchester, 
and CHARLES DEPoULLY, Paris, “‘Stiffening, dressing, dyeing, or finish- 

ging rns, Seer see ms vin ata 

1897. Frrrar Fenton, Dewsbury, “Purif, and u sewage, &c.” 

—20th July, 1871. . pad as 








1950. CHARLES Witson, Lawn Market, Edinburgh, N.B., “ Railway cattle 
trucks.”—25th July, 1871. 

1983. a Hocus, Worcester, ‘ Cleansing roads, streets, dc.” —28th 
July, 1871. 

2003. CuristorpHeR Bacor Lane, Great George-street, Westminster, 
“Tramways, &c.”—29th July, 1871. 

2013. Joun Evetyn LiARDET, worth , Walham-green, Fulham- 
road, London, “ Cables, &c.”—381st July, 1871. 

2029. ALFRED Me.ior Watkin, Westbourne-terrace, Bayswater, London, 
“ Relieving the slide valves of gines from the p of steam, &c.” 

—I1st August, 1871. 





2080. BENJAMIN Tanner, New Brighton, “Phosphoric acid and phos- 








2084. Henry Hicuron, Putney, “‘ Galvanic batteries.”—7th August, 1871. 

2089. Samuet SHarxnock, Aigburth, Liverpool, ‘‘'Telegraph pusts.”—8(h 
August, 1871. 

2098. SamueLt TeLrorp Dutton, Worcester, “Working the points, sig- 
nals, and level crossing gates of railways in connection with locking 
apparatus or otherwise.”—9th August, 1871. 

2103, Epwarp Jones and AnpRrew Gray, Lime-street-square, London, 
“* Working pumps in shafts, pits, &c.” 

2113. THomas CHARLES Pearson, Openshaw, “‘Self-acting tilts for casks 
or barrels.”—10th August, 1871. 

2184. James ANperson, New-buildings, Londonderry, Ireland, ‘‘ Reducing 
oxides, &c.”—14th August, 1871. 

2161. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Labelling 
round boxes.”—A communication from Edward Tyrrell.—l6th August, 
1871. 

2191. Witu1am Ropert Lake, Southampton-buildings, London, ‘‘ Breaking 

and cubing stone.”—A communication from Jonas Brown Rider.—l0th 

August, 1871. 


All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such yp mage yo 
ya the office of the Commissioners of Patents, within fourteen days of its 

te. 


List of Specifications published during the Week ending 
26th August, 1871. 

3378, 4d.; 3381, 10d.; 3388, 1s.; 3390, 18.; 3395, 1s. 2d.; 3399, 1s.: 10, 1s.; 
17, 8d.; 25, 1s.; 82, Sd.; 117, 4d.; 118, 4d.; 123, 4d.; 129, 4d.; 130, 4d,; 
3 135, 44.3 136, 10d.; 138, 4d; 145, 4d.; 146, 4d.; 149, 10d.; 151, 
10d.; 152, 6d.; 153, 4d.; 155, 4d.; 157, 4d.; 159, 4d.; 160, 4d.; 162, 4d.; 165, 
6d.; 168, 4d.; 169, 4d.; 170, 4d.; 174, 4d.; 175, 1s. 10d.; 288, 4d.; 1390, 4d. 








*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Ch ‘y-lane, London, 








ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 





Class 1.—PRIME MOVERS. 
Inciuding Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
359. H. J. F. H. Foveaux, Strand, “‘ Automatic valve for arresting the 
discharge of liquid from a reservoir.” —Dated 13th February, 1871. 

This invention consists of a float carrying a plug at its under surface, 
and of a valve seat or socket fixed above the level of the bottom of a 
reservoir, and forming the only outlet for the liquid it contains. The 
advantage of this valve is that before the level of the liquid can have 
lowered to the top of the valve seat the plug will have entered the socket 
and closed the outlet, so that the reservoir, say of a clyster pump, cannot 
be inadvertently emptied, and an involuntary injection of air imme- 
diately follow that of the liquid. 

370. J. Ripspats, Minories, London, ** Steam engines.”—Dated 14th Feb 
ruary, 1871. 

The cylinder is made double the ordinary length, and the crank shaft 
passes transversely through its centre; it has two pistons moving out- 
wards by the pressure of the motive agent, at the same time the shaft is 
rotated by rods leading from the crossheads. The return stroke is made 
by a supply of the agent on the opposite faces of the pistons. Sometimes 
the crossheads are disp d with and the piston rods are connected to 
outer crank shafts, from which connecting rods lead to the central crank 
shaft. Some modified arrangements are mentioned. 


376. W, Lockwoop, Shefjield, ‘* Preventingor removing incrustation in sleam 
boilers.” —Dated 15th February, 1871. 

This invention consists principally in the application and use in steam 
boilers of leather—in its manufactured state—with which oak bark—as 
used for tanning—-may or may not be employed as required, and the 
liquid of tan-pits may also be employed for the same purpose. The 
leather will become dissolved in the hot water of the boiler, and the sap 
which is contained in the bark with which the leather is tanned, and the 
liquid of tan-pits, if used, will prevent the hardening of the incrustation 
or ‘ scale ” inside the boiler, and if already there it will cause the incrus- 
tations or “ scale” to blister and peel off, 


383. J. Grappon, Devon, “ Piston-rods.”—Dated 15th February, 1871. 

The packing is formed of a flexible sheet of leather, rubber, or cork, the 
edges of the central part of which are turned down so as to form asleeve 
or collar round the piston-rod, leaving a space behind into which the 
liquid or fluid is drawn, and by pressing against the collar furms a tight 
joint. 

384. J. Grappox, South Molton, Devon, “ Steam boilers.”—Dated 15th 
February, 1871. 

The feed-water of steam boilers is heated by means of the heat which 
passes through the flue tubes. 

387. H. E. Mines, Cheltenham, and P, C. Evans, Brinscombe, “* Steam boiler 
Surnaces.”—Dated 15th February, 1871. 

This invention relates to a peculiar arrangement for supplying heated 
air to the fires of steam boiler furnaces, metallurgical furnaces, furnaces 
for heating gas retorts, kitchen ranges, and other close stoves, gus and 
other lamps, and candles, whereby economy of fuel and prevention of 
smoke are effected, and in the case of lamps and candles increased light 
is obtained. 

400. T. Jenntnos, Manchester-square, ‘* Safely-valves."—Dated 16th Feb- 
ruary, 1871. 

This invention consists in an apparatus for preventing thé bursting o f 
kitchen and other domestic boilers by generation of steam, the same 
apparatus being also applicable as an auxiliary safety-valve to high-pres- 
sure boilers and boilers generally. It is composed essentially of a valve- 
box or chamb icating by an opening at the bottom with the 
boiler, having an orifice at the top, enclosing a loose valve of less specific 
gravity than water, and having its bottom opening partially closed by a 
shield-forming valve-seat. This apparatus is so placed in relation to the 
boiler that, when this latter is fy ny supplied with water, the valve- 
chamber will also be filled, and the loose valve or float close the to; 
orifice, but that when there is an insufficient supply the float will then 
fall on to the valve-seat, thus leaving openings for escape of steam. The 
chamber is preferred of glass, in order that the position of the float may 
be readily seen, and of a cylindrical dome-topped shape, the float being 
by preference spherical. 

419. J. E. Witson, Spring-gardens, London, ‘* Motive power.”—Dated lith 
February, 1871. 

This invention consists in obtaining motive — from the expansive 
force of a mixture of steam and the products of combustion, which force 
is made to work the pistons of — ers, the motion thus produced ef 
transmitted from the piston- in any ordinary manner. The provi- 
sional specification describes an arrangement for carrying the invention 
into effect. 

436. H. CANNELL, Woolwich, “ Boilers.”—Dated 18th February, 1871. 

The main novelty of this apparatus consists in the mode adopted of 
extending the flues, which is by means of separate hollow castings being 
placed one upon another in such a manner that they may be increased or 
reduced in number according to the heating power required. 





ing 





Class 2,-TRANSPORT. 
Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 

Harness, &c. 

390. G. ANGELL, Compton-street, Clerkenwell, London, “‘ Propelling and 
steering vessels.”— Dated 15th February, 1871. 

Mounting llers in or on rudders or in hinged framings, and 
driving them by bevel gearing. 
$91. W. P. Savacer, Hilgay Downham, Norfolk, * Sails."—Dated 16th 

February, 1871. : 

This provisional specification describes an arrangement of sails to 
enable them to adjust themselves to the-pressure of the wind. The sail 
is divided ay into two parts, and the edges so formed are 
attached to two spars which are held together by weights or springs so’ 
long as the force of the wind is not too high, but when a gust or squall 
comes the tackle yields and allows the spars to separate. 

405. W. Unwin, Sheffield, “‘ Self-acting brake.”—Dated 16th February, 1871. 

A brake with a —_ and double action is made self-acting. The 
brake is put on when the vehicle is about stopping. Orin going down 
an incline the underwork of a carriage slides back and exerts 


on 
the hind wheels. Also for two-wheeled the ai ; 
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416. open, Birmingham, ‘' Screw propellers.”—Dated 17th February, 


1, 
The nature of this invention substantially consists in forming on or 
attaching to the acting faces of the screws or blades of screw 
llers, at various distances out from and concentric to their axis or 
shaft, one, two, three, or more thin narrow rings, or webs, or segmental 
feathers, by preference projecting at 4 parallel height of from 2in. to din. 
out from the said acting faces or surfaces, having the inner surface of 
these rings or seg its by pref concentric to the axis, and nearly 
at right angles to the radit of the said acting screw surfaces, or otherwise; 
these two surfaces may be made to run or glide into each other curvili- 
nearly by a hollow fillet. 
418, J. E. Witson, Spring-gardens, London, ‘‘ Railways and rolling stock.” 
—Dated 17th Feb: wary, 1871. 

Rails are constructed in the manner of a wrought iron gizder. the upper 
member being the rolling surface, and the lower the ig surface, 
these two being connected together by a thin web formed of one or two 
plates. These rails are laid on a surface of concrete, and concrete is filled 
in up to the level of the ro) surface. The upper and lower members 
are riveted or welded to the webs, and the joints are consolidated by fish- 
plates. Itis preferred to rivet the fish-plate joints. Single rail railways 
are made with a central groove to receive a central flange on the tires of 
the rolling stock, or the rails and wheels are made plain, and rollers are 
attached to the rolling stock to bear against the sides of the rail. 

421. W. Puxiveron, Balham, Surrey, ‘‘ Traction engines..—Dated 17th 
February, 1871. 

This invention has for its object certain improvements in the arrange- 
ment and combination of the machinery and wheels of traction engines 
for common roads and vehicles which pany them, so that they may 
be more easily guided or steered, and be made to work or move easily in 
either direction end for end as required; also for improvements in the 
construction of the boilers of the same, part of the improvements being 
applicable to other purposes. 

27. D. Smiru, Sedgley, Stafford, “ Railway rail.”—Dated 17th February, 
1871. 


The inventor claims a new and improved mode of manufacturing a 
railway rail constructed of iron with steel or hard iron top, as shown in 
drawing No.4 A. He first rolls strips or bars of steel or hard iron of 
suitable lengths (to correspond with the length of a compound rail) as 
sections No. 1, 2, 3, and 4. He does not confine himself to these sec- 
tions, as any section of steel or hard iron strip or bar will be available 
for his invention that has a dovetail or other projection on the sides. He 
then, with suitable rolls made for this — rolls the iron portion of 

e rail, as shown in drawing No. 3, or No. 3 A, or No. 3 B, as may be pre- 
ferred. He then introduces into the top groove of the iron part of the 
rail one of the steel or hard iron strips or burs, and passes them in juxta- 
position through another pair of rolls made for this purpose, which 
delivers the completed rail, as shown in drawing No. 4 A, when No. 1 
strip isemployed. When either of the other sections of steel or hard 
iron strips or bars are employed, as Nos. 2, 3, or 4, it will not affect the 
external shape of the completed rail. 

432. G. Tweepy, ‘Newport, “Railway chairs, &e.”—Dated 18th February, 








Tkis invention consists in constructing railway chairs with one fixed 
jaw and one loose jaw, which latter is secured by a wedging action 
ugainst a fixed stop on the chair. The jaws are formed to grip the rail 
and fish-plates at the joints, and they have wings with notches for lock- 
ing the fish-bolts. In place of the mre ! fish-bolts may be used pins 
without heads, which are secured in the holes of the rail by the jaws. 
Also one or both the fish-plates may be dispensed with, and the fish- 
bolts be made to through the jaws, or the bolts may also be dispensed 
with, and the one jaw be formed with projecting studs fitting into the 
holes of the rails. The chairs are also adapted for holding the rail at 
intermediate points, as also for holding two rails, in which latter case 
they have one fixed double jaw, on each side of which is a loose jaw 
and a fixed stop. 

434, J. Heap, Ipswich, and R. W. Tuomson, Edinburgh, “‘ Road steamers.” 
—Dated 18th February, 1871. 

This invention has for its object to render road steamers conveniently 
npplicable for various farming operations. A short horizontal shaft is 
muunted longitudinally and overhangs the back end of the steamer, and 
has fixed upon it a pulley or fly-wheel pulley, and at the opposite end 
of the shaft is a bevel wheel gearing into a bevel wheel on the tranverse 
crank shaft. In a modification a this arrangement a drum or flanged 
pulley is fixed upon the overhanging end of the added longitudinal 
shaft for hauling ploughs or other implementa by means of a wire rope, 
but in order to obtain a sufficiently slow motion of the drum or pulley 
the shaft is in this case driven by bevel wheels from a second-motion 
shaft, which second-motion shaft may also serve, as heretofore, for giving 
aslow motion to the driving wheels. According to another arrange- 
ment the crank shaft of the engine is placed longitudinally and over- 
hangs the back end of the engine, a fly-wheel pulley being fixed upon it. 
435. J. J. Stevens, Southwark, “Fixing points.”—Dated 18th February, 

187t, 

The object of this invention is so to fix the points on lines of railway at 
junctions, so that it will be impossible that they should shift on being 
placed in the required position previous to and during the transit of the 
curriages passing from the main to the branch line, or the branch to the 
main Tes, and this is so effected by a movable “‘ point guard,” which is 
thrust aside either by throwing over the signal levers, or by the flange of 
the carriage wheel ean between the “point guard” and the rail, 
which at the same time locks the points in the position required. 

2128, H. Zann, San Francisco, U.S., “Screw propellers.”"—Dated 12th 
August, 1871. 

This invention consists, First, in a novel arrangement of the wings 
or blades by which two threads are cut in the water in different planes 
at each revolution of the propeller. Secondly, in a peculiar curve of the 
blades by which the propeller is allowed to exert its full driving power 
without creating a sufficient back current to impede the rear or following 
threads of the screw. 


Class 3.—_F ABRICS, 


Including Machinery and Mechanical Operations connected with 
yi aria Manufacturing, Dyeing, Printing, and Dressing 
ics, Lc, 
362. W. R. Lake, Southampton-buildings, London, “‘ Flyer for spinning 
hi ."—A com ication. —Dated 14th February, 1871. 

This invention relates to an improvement in the devices for holding the 
roving or yarn by friction at some poiut before the yarn enters the orifice 
of the side tube of the flyer, to enable the yarn lying between the point 
where it is so held and the delivery rollers to receive a uniform twist. 
The said invention consists in extending the neck of the flyer, by means 
of a tube or equivalent device, below the neck proper or point of junction 
with the bows, and furnishing such extended neck with a lateral orifice, 
to allow the yarn to be conducted partially around the outside of such 
tube before being conducted into the side delivery tube. 

363. A. Jacagr, Halifax, ‘‘Combing and slivering silk.”—Dated 14th Feb- 
ruary, 1871. 

This invention consists of a slide bed or table, with a series of portable 
comb a — to and capable of sliding in or upon suitable guides 
formed on the said bed or table, these plates being propelled by a screw 
or other suitable means. 

875. T. H. Rusnton and R. Tonas, Bolton, *‘ Spinning cotton.” —Dated 15th 
February, 1871. 

This invention consists in aufiing the cap bars for the top rollers in two 
parts; the cap bar for the back and middle row of fluted rollers is sup- 

rted by the slide in which the said fluted rollers revolve, and the cap 
tae ter the front roller is fixed to the stand or to the bearing of the front 
roller. 

377. J. and J. Barren, Leeds, “ Pressing and smoothing garments.”—Dated 
15th February, 1871 ’ 

A table is mounted on framework. The arm on which the smoothin; 
iron is mounted resembles the human arm moving at the shoulder 
elbow; a uni 1 joint is provided at the wrist, allowing the iron to be 
moved to any req ed position. The arm is ded at the should 
on a lever, and is connected to a treadle, from which a downward pressure 
is given to the smoothing iron. The arm carrying the smoothing iron is 
raised again by and weights. Onthe table is ao —- the 
sleeve board, which may be swivelled round and lifted up clear of the 
rest, which forms a support to the sleeve board. When the spree is 
used for or woven fabrics the sleeve and pillar 
may be with. 

382. = Hexpen, Lancashire, “Spinning cotton, dc.” —Dated 15th February, 
1 


1. 

This invention relates to the rollers of mules, and consists in an ar- 
raugement for setting the said rollers for different staples of material. 
392. J. Macixop, Renton, N.B., “ Apparatus for liquoring, &c.”—Dated 

16th February, 1871. 

This invention comprises the ae ordinary apparatus for wringing 

liquoring, that is rsing and 











5 say, for imme: 
the in any with which it is wished to saturate them, 
= being done by hand as hitherto. The invention also comprises 
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THE ENGINEER 

transferred by levers to a pair of the hooks]of the wringing apparatus. 

These wringing hooks are carried by two discs revolving upon a horizontal 

shaft and a i in the usual way, excepting that springs are applied 

to the non-turning hooks to render the tension less unyielding and less 
ie to cause of yarn, and excepting also that the movements 

of the turning hooks are rendered entirely positive and such as to wring 

the yarn first in one direction and then in the opposite. 

398. P. R. Hopes, Adelphi, “ Fabrics.”—Dated 16th February, 1871. 

This invention consists in treating of ceriain textile fabrics with solu- 
one of certain gums to render their surfaces nondeliquescent or water- 
proof. 

406. J. Tayior, Rochdale, “* Doging and replacing bobbins of throstles.”— 
Dated 16th February, 1871. 

This invention ists in arrang its whereby the flyers are un- 
screwed and removed, the bobbins lifted from the spindles and deposited 
in a receptacle, empty bobbins supplied from a cradle, and the ends 
broken off. The flyers are replaced by the part which carries them when 
they are unscrewed. 

411. J. O. Greenwoop, D. Mitts, and M. Pearson, Bradford, ** Looms.”— 
Dated 16th February, 1871. 

This invention relates to looms for “swivel” weaving, and are further 
improvements on such looms, for which letters patent were granted to 
J. Raper and the said D. Mills and M. Pearson, dated 16th October, 1869, 
No. 3024. 

415. J. R. Macartuur, Bedford-row, London, “ Cotton gin.”—A communi- 
cation.—Dated 17th February, 1871. 

The novelty of this invention consists of the application of a number of 
metal beaters revolving in a closed or partially closed chamber, and acting 
against the leather roller and knife of cotton gins, as now in use, and 
thereby separating the seeds, &c., from the cotton, which seeds, &., fi 
through a grating forming the bottom of the said r. 

439. H. AnmisTeaD, T. TunsTiLt, and T. BaNnisTER, Burnley, “ Looms for 
weaving.” —Dated 18th February, 1871. 

This invention relates to the letting-off motion. The First part consists 
in the use of a pulley at one or both sides of the frame, so arranged as to 
be connected with the warp beam by a clutch or claws. Over this pulley 
is passed a chain which is connected to the framing and to a weighted 
lever. The Second part of this invention consists in the employment of 
a shaft connected by suitable gearing to the pulley around which the 
chain is passed, and connected by gearing to the weighted lever and toa 
pulley at one end of the said lever. At the other end of this lever is 
another pulley, and over these pulleys an endless chain is passed and 
connected to the weight on the said lever. As motion is given to this 
upright shaft, and communicated to the pulleys on the lever, the chain 
moves the weight as the warp is passing off. 








Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windl , Impl ts, Flour 
Mills, &c. 
441. C. J. Cox, Southend, “‘ Apparatus for sowing seed.”—Dated 18th Fa- 
ruary, 1871. 

This provisional specification describes a hand seed-sower composed of 
a tube having a gutter projecting from its base at an obtuse angle. At 
the foot of the tube is an aperture through which the seed passes from 
the tube on to the gutter, and descends along it to be distributed. A 
slide is fitted over the aperture to regulate the quantity of seed allowed 
to escape through it. ; 


Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
437. J. H. Jounson, London, “ Gratings for roofs, &c.”—A communication. 
—Dated 18th February, 1871. 

This invention bas for its object the construction of frames or gratings 
intended to receive glasses for the purpose of forming illuminating 
roofs, coverings for areas, and walking surfaces for side walks when 
light is required to be transmitted therethrough, and consists in casting 
in such frames or grating grooves or channels, or in perforating or par- 
tially perforating the same in rows, or in combining perforations or par- 
tial perforations with grooves or channels in order to facilitate the sub- 
division of the said gratings into separate smaller portions or sections of 
any given dimensions, according to the requirements of the particular 
roof or structure to be erected. Also in making the lights or glasses for 
this und other descriptions of illuminating gratings intended for foot 
pavements in such a way as that the glass itsclf shall ina measure act 
as the medium for protecting its surface from being scratched by the 
feet of the passengers. 








CLASS 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War for Coast Defence, Gun Carriages, &c. 
380. T. J. Smirn, Fleet-street, London, ‘* Multiple gun carricges.”— A com- 
munication. — Dated 15th February, 1871. 

The frame is made of angle and plate iron, it is mounted upon the axle, 
and permits of the usual elevation and depression of the barrels for range 
firing. The frame is likewise pivoted to a plate leading to the rear, and 
in which a slot is formed for a pin on the underside of the breech to work 
in. A projection on the plate carries a standard in which a spring clutch 
is fitted; this clutch embraces a double or right and left combined 
threaded collar fitted loosely upon the loading and discharging shaft. 
The collar can be pinehed and made to rotate with the shaft, whenthe 
clutch causes the barrels to swerve to the right and left alternately to de- 
liver the bullets through a wide range of the enemy’s front, this motion 
being maintained at will, while the loading and firing is taking place. 
The. barrels can, however, be directed at any angle and retained there if 
desired. 

394. 8S. F. Van Cuoate, Boston, Massachusetts, U.S., ‘‘ Breech-loading fire- 
arms.” —Dated 16th February, 1871. 

Thess improvements have for their basis a class of breech-loading fire- 
arms of which the Prussiun needle gun and the French Chassepot are 
notable instances. The said improvement relates, First, to the peculiar 
formation of the forward end of the breech bolt, and consists in creating 
a concavous enclosure in the forward end of the breech bolt, which 
receives the rear end of the cartridge shell, and in producing in one side 
of said cavity a slight depression into which the cartridge shell is forced 
by the explosion of the cartridge. A small block or tripper pivoted to 
the bolt, and below its enclosure, is brought against the trigger, and the 
shell is thereby ejected. The said depression a'!so gripe the shell so that 
the latter may be partially rotated by the breech bolt. These improve- 
ments ,further relate to an arrangement of the breech bolt, lock, 
mechanism, and trigger of the arm, whereby the latter, in addition to 
preventing the unlocking of the breech bolt, serves in connection with a 
channel in the bolt as a guide to insure the correct position of the latter. 
It is a characteristic feature of the present arm that its entire lock and 
exploding mechanism is isolated completely from the cartridge and the 
trigger until the bolt is locked. These improvements further relate to 
the combination of the firing pin and breech bolt, and a spring catch for 
cooking or releasing the sai FP the spring being — by a trigger 
when the breech bolt is locked. The said spring catch serves to maintain 
the firing pin at full or *‘ half cock.” These improvements further relate 
toa novel mode of connecting the spring catch of the lock to the breech 
bolt, and in combining with the two a tubular nut which screws upon 
the end of the breech bolt, and through which the firing pins play, the 
latter being furnished with a hammer or “cock,” and the whole belts 80 
arranged that upon unscrewing the nut the firing pin may be removed. 
409. J. T. Frramaurice, Fowey, Cornwall, “ Breech-loading guns.”—Dated 

16th February, 1871. 

This consists of a swivel breech block held between chocks and forced 
home by screws ; an incline is formed at the rear to guide the shot into 
the barrel. The breech is strengthened by longitudinal bars. The cart- 
ri case is formed like a thimble with shoulders, and the charge is 
divided ; the outer one is fired first to start the shot, and the gas fires the 
other portions, when the combined action drives the shot out. The cart- 
ridge can be made up, and in that case the whole would be enveloped in 
paper or canvas. The inventor proposes to use trolleys to move the waded 

ble and to return the empty cases into magazine or store. 
425. A. Wyiey, Warwick, “ Breech-loading fire-arms.”—Dated 17th Feb- 
ruary, 1871. 

This invention refers to details of various kinds of breech-loading 
arms for the better manipulations of the mechanism for loading, firing, 
and extracting the empty cartridge cases. In one case the block swivels 
upon an axis below the level of the barrels and travelsover a conical 
saddle. A handle is employed to move it, and a transverse motion cocks 
the gun and extracts. e block has a sleeve fitted on a pin projecting 
from the trigger plate, acam acts upon the cock, and a pin rides ina 
ae er In some cases bell cranks are employed, actuated from the striker 

The saddle be oblique for such arms as the Snider. The 
same apparatus is ble for ble guns with slight modifications. 
Inside works are erred in most cases, but outside ones can be 
if required. Many varieties of actions are mentioned, some of which 
are modifications of a previous patent, No. 868, 1867. 

2149. Sir J. Wmtworts, Manchester, “Ordnance.”—Dated 15th August, 1871. 
claims to this complete specification are the t for 
breech of ordnance by a breech block moved and _ 
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described, of forming the screw thread so that the force of the explosion 
on the breech block may not tend to separate the guides but rather to 
draw them together. 





_CLASS 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstry, Ornaments, Musical In 
struments, Lambs, Manufacture of Dress, dc. 

366. A. Ceca, Finsbury-place, London, “ Sewing machines.”—Dated 14th 

February, 1871. 

The inventor says :—“ My invention relates to that class of sewing ma- 
chines known as elliptic machines. In these , a8 hitherto con- 
structed, the work is fed in a line with the shaft which o 
But, accordiag to my invention, | so arrange the hook feed mechanism 
that the work may be fed at a right angle to the said shaft. The general 
construction of my machine is similar to that uf the so-called Wilcox and 
Gibbs machine, but in place of the Wilcox and Gibbs looper it has an 
elliptic hook and spool case. By this combination a lock stitch is pro- 
duced which cannot be unravelled. 

368. J., J., and J. Hirst, Halifax, “ Wringing and mangling machines.’ 
—Dated 14th February, 1871. 

This invention consists in constructing such machines so as to 
with the mid-rail by applying to the bottom rail a box or receptacle for 
a nut, through which and through the bow spring a screwed bolt works, 
80 as to obtain the required pressure on the rollers without the use of 
the mid-rail, and admits contraction of the side frames, whereby a much 
lighter and economical construction is secured. 

374. W. BLanprorp, Mercers-terrace, Limehouse, *‘ Sewing machines.”-— 
Dated 15th February, 1871. 

This invention consists, First, ia working the needle and shuttle lever 
from one solid cam ; Secondly, in casting the needle bar guide box with 
the neck orarm of the machine together in one piece ; Thirdly, in casting 
solid bearings and boring the same to receive the cam shaft ; Fourthly, 
in the novel construction of a reversible four-motion feed or griffe ; Fifthly, 
in the novel construction of a four-motion feed or griffe for use in place 
of and interchangeable with the ordinary wheel feed in the same machine, 
and without alteration to any other part of the machine. The fo: ing 
improvements principally have reference to that class of sewing snndianes 
known us the Howe and those of a similar principle ; Sixthly, in an im- 
proved construction, arrangement, and combination of parts for a sewi 
machine to be worked either by hand or treadle, including a new an 
improved method of driving the shuttle, which method is applicable to 
sewing machines already known. 

399. T. Lampert, Hampstead-road, “ Piano-fortes.”—Dated 16th February 
1871 


A strip or bar of lead, zinc, tin, or such like soft metal, is applied 
across the upper end of the hopper, in order that in that part ucting on 
the under side of the under lever, or the leather thereto, creaking noise 
may be prevented. There is applied to the key a check formed of a piece 
of wood with a hollow surface thereto, such hollow surface being clothed 
with felt or other suitable soft material adapted to receive a somewhat 
correspondingly formed and felted or suitably clothed surface to act as a 
counterpart affixed to the front end of the under lever. The check, or 
- thereof carried by the key, is by preference connected to that key 

y a wire stem, and the counterpart thereof is connected to the under 
lever by a shank. A spring is applied te the counterpart carried by the 
under lever, the outer end of whic ring acts in a groove in the hms 
of the check applied to the key to facilitate the “repetition” of the 
hammer to the string. The stickers, connected at one end tw the butt of 
the hammer and at the other end to the upper portion of the under 
lever, ure each formed in two parts, with screw connection between therrg 
for the purpose of regulating the length of such stickers, and thereby ot 
affording facility for raising or lowering the under lever for correct rela- 
tion to the hopper. There is applied a piece of cord, braid, or other 
suitable material to the butt of the hammer and toa spring from a front 
rail to act just above the axis or centre of motion of the hammer, for the 
purpose of bringing it back to the rest rail. The spring rail is capable 
of rocking and of being held by screw stops. 

401. J. Brown, Nottingham, “Collars, cuffs, and shirt fronts.”— Dated 16th 
February, 1871. 

This provisional specification describes employing printing surfaces 
prepared by the process of photolithography or photozincography, or 
other printing surfaces prepared by the aid of photography for ornament- 
ing collars, cuffs, and shirt fronts. 

403. J. Retiiy, Hulme, ** Wood chairs.”-—Dated 16th February, 1871. 

One object of this invention is to enable chairs to be manufactured of 
different patterns, so as not to require so large stocks as are at present 
necessary, and another object is to make chairs economically by using 
bolts with their heads outside. In the first case holes are formed near 
the corners of the side rails of the horizontal frame for the seat, into 
which holes are dowelled other rails, so that cushions of a smaller size 
can be used, but when these rails are not added to the frame the larger 
cushions are placed on the frame as usual. These additional rails are 
straight, or curved of any —- shape to suit the frame of the chair, 
and from a stock of frames chairs can be either made with the larger 
cushions, or by using the additional rails with smaller ones, and thus 
chairs of different qualities and cost can be altered to any required ex- 
tent. For fastening the back of the chair to the front or body bolts are 
used, the nuts of which are let into the body and the screws passed into 
them from the outside, the heads being made of ornamental or plain 
shapes, and having a triangular, square, or other shaped hole in the 
middle, so that the screw can be screwed up by a key, or there are two 
or more holes to which the key is fitted for same purpose. 

408. R. Forp, Smethwick, Staffordshire, “* Cages."—Dated 16th February, 
1871. 

This invention consists in manufacturing bird and other cages by 
building up their vertical sides of a series of pieces or sections, the sai 
pieces or sections being made by inserting the ends of straight wires, or 
wire or lattice work, or perforated metal in metal moulds, and castix 
on the said ends ornamental beadings. These beadings are cumethel 
respectively to the bottom plate and dome or top of the cage, and the 
several beadings are also connected together at their ends by soldering or 
otherwise, so as to give continuity to the beadings at the top and bottom 
of the cage. In this way the vertical sides of the cage are produced. The 
sections or pieces described may be convex, concave, or flat, or of other 
forms, so that their combinations may produce cages of various orna- 
mental patterns. 

413. G. M. Hamner, St. Martin’s-lane, London, “ School furniture,”—Dated 
17th February, 1871. 

This invention consists in fitting the standard of the seat of a school 
desk with «a centre joint or hinge to enable the seat to be thrown back, 
the said centre joint or hinge being placed at the base of the seat stan- 
dard, or part of the way up it. A modification of the invention consists 
in placing the said centre joint or hinge further back than the back edge 
of the seat, in order to allow the seat to be thrown yet further back. 

429. W. E. Newron, Chancery-lane, London, “ Lamps.”—A communication. 
—Dated 17th February, 1871. 

A tube and funnel is adapted to the oil reservoir for the purpose of 
regulating the supply by means of a valve at the bottom of the tube. 
438. H. R. Minws, Stapleton, “‘ Improved fastenings for dress.”—Dated 

18th February, 1871. 

The features of novelty of this invention consist essentially in bendin 
pieces of wire into the form of spring hooks, so that when such hook 
parts are passed over studs they shall expand for that pu and 
collapse afterwards, and so long as the tension or strain is lengthwise of 
the k the fastening will keep secure, and can be unfastened b 
simply lifting up the hooked part. Various shapes are described whic’ 
require drawings to fully explain them. 


Class 8,—-CHEMICAL, 

Including Special Chemicul and Pharmaceutical Prepas ations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc, 

364. E. McConvitte, Manchester, ‘Sulphuric acid.”—Dated 14th February, 

1871. 

This invention consists in burning the sulphur and nitre in air-tight 
iron vessels, and supplying atmospheric air by means of force pumps, 
turbines, or fans, the products of the combination being forced onwards 
to the leaden condensing vessels. The acid is trated by evapor 
tion by means of steam pipes or fires, and as all the operations take place 
—— nor escape of gas to pollute the atmo- 
sphere. 

865. A. R. P. Smirn, Arundel-street, Strand, and C. W. Granviiur, St. 
Ann’s-square, Manchester, “Making paper pulp from wood.”—Dated 
14th February, 1871. 

The wood is first bleached in a solution of chlorine or chloride of lime, 
and is then boiled in the same solution, with or without the additi of 
a small quantity of soda ash. 

386. H. Bessemer, Queen-street-place, London, “ Converting vessels.”—Dated 
15th February, 1871. 

In the conversion of iron by the Bessemer process much time is lost in 


cooling the converting vessel for the of repairing the tuyeres. 
The provisional »; ification Gasatines tactnete of repairing or restoring 
the lower parts of the lining and tuyeres of converting vessels whilst the 
vessels are ly heated. 








still intensel: 
404. A. meee. Kilmarnock, N.B., “ Blast furnaces.”"—Dated 16th Feb 
ruary, > 
The feature of novelty which constitutes this invention is the forming 
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of a series of openings or an flue in the upper part of the furnace, 
from which pipes or passages are led to lower levels, and through which 
pipes or es the waste gases from the furnace are led down and 
introduced again into the furnace to act as fuel, or the reverse, that is to 
say, the gases may be taken off at a higher level and introduced at a 
lower one along with the necessary quantity of air. 

422, J. Bromitow, Liverpool, ‘ Reverberatory furnaces.”—Dated 17th 

February, 1871. 

This consists essentially in constructing reverberatory furnaces with a 
hollow crown or arch, and in heating air in the said crown or arch, such 
air being allowed to meet the products of combustion from a fire, or 
produces at one end of the furnace, and cause intense combustion over 
the hearth. It is preferred to admit air to the hollow crown or arch 
through chambers which serve alternately as waste products, escape 
passages, and air entrance passages. 

804. R. Dover, Hammersmith, “ Sewage.”—Dated 24th March, 1871. 

That by its mechanical action the flow or passage of sewage from the 
sewers of populous places into rivers or streams can be readily and per- 
manently intercepted or converged into expressly contrived reservoirs 
and apparatus or works, and its putrefacti d position arrested 
summarily and inoffensively therein by such chemical admixtures as 
salubriously fix or concentrate its ammoniacal and nitrogenous compo- 
nents. The apparatus to be used efficiently to realise the said invention 
consists of the requisite number of especially contrived reservoirs and 
filters according to the quantity of sewage. Each reservoir will fill in 
consecutive order, and within a limited time empty itself by gravitation 
in the like order. By this contrivance twenty-four reservoirs, each of 
500 gallons capacity, severally filling and emptying within one hour, will 
purify, and the filters in simultaneous action filter off, clean and salubrious, 
the aqueous portion of 288,000 gallons of sewage each day of twenty-four 
hours, the sewage matters and admixtures being all retained in a port- 
able, inodorous, and innocuous condition foragricultural purposes, e 
chemicals employed are the antiseptic and fertilising acids and salts, 
which arrest and fix the putrescent powers of sewage, viz., muriatic, or 
hydrochloric, or any other like efficaceous acid. The salts are chloride 
of sodium, or calcium, or magnesium, or any other may be used, and|proto- 
sulphate of iron, or the sulphate of the peroxide of iron; and when 
necessary to fix more effectually the putresceat qualities of the sewage, 
to these salts may be added portions of protochloride or muriate of iron 
or oxide of iron, to any muriatic acid. The quantities of these chemicals 
for each ton of liquid sewage vary as much as 100 + aad cent., according to its 
more or less foul condition, and can be determined only by analysis or 
practice, consequently the acids vary from 3 1b. to 6 lb., the protochloride 
or muriate of iron varies from 41b, to1lb., and the metallic salts also 
vary from 2 oz. to 6 oz. 











Class 9.—-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus 
Electrical Apparatus, and Galvanic Batteries. 


73. G. Hasevtine, Southampton-buildings, London, ‘‘ Electricity.”—A 
communication.—Dated 14th February, 1871. 

The patentee says, “I use a street telegraph line constructed to onter 
buildings and be operated automatically by the agency of the fire to pro- 
duce an alarm at different points, and to indicate the street and number 
of the building in which the fire originates. I also use a heat detector or 
local fire alarm for closing a local circuit, and suitable mechanism ope- 
rated automatically thereby, for opening and closing the circuit of the 
strect line. A revolving spring arm and stationary brake-plate are used 
for opening and closing the electric circuit. The brake circuit is con- 
structed with non-conductors arranged in two groups to indicate and 
communicate the street and the number of the building. I indicate the 
cypher of any number! by the use of two or more short brakes and in- 
tervals. I produce a succession of interruptions of an electric circuit by 
mechanism constructed to produce a rotary motion, on the automatic 
closing of an electric circuit by a heat detector. I use a fixed brake cir- 
cuit and a revolving brake circuit wheel, for indicating and communi- 
cating the street and the number of the building. The current is broken 
and closed in a secondary line by the revolving brake wheel to indicate 
the number of the street and building. In combination with the open- 
ing and closing mechanism I use a continuously vibrating armature or 
lever with pawl and hook, a second armature, a ratchet wheel gearing, 
and a fixed or revolving brake circuit, or both. In combination with a 
heat detector, its local line, and battery, I use an automatic electro-mag- 
netic motor for working one or more brake circuits and the line, by the 
action of the fire. I use a lever for setting in motion the mechanism of 
what I term a municipal fire-alarm box. I bring the lever in a position 
to work the mechanism of said alarm box, by means of a cord connected 
to an arm or wheel, which operates when the gearing train is released. 
In combination with the above is an arm or wheel, turning with a main 
shaft operated by a spring or weight in connection with steps to auto- 
matically set the lever free to work the alarm box. I arrest the said 
lever by means of a stop, and thus maintain the mechanism in position to 
again operate the said lever. I use an armof a ratchet pawl, arranged 
and operated in connection with a stop, to limit the winding up of the 
main spring, and combine the arm and pawl with ratchet wheels for 
automatically operating the lever. The ratchet wheels, pawl, and arm 
move loosely on their shaft to allow the cord to unwind, I combine a 
magnet, armature, locking arm, and spring, for the purpose of arresting 
and releasing suitable gearing to operate the municipal fire-alarm boxes 
automatically. I also use an alarm bell or signal for indicating at the 
boxes the number of the street and building, and there are suitable de- 
vices operated by the said mechanism for printing or recording. In 
combination with a printing device operated by one of the armatures, I 
use feeding rolls operated by the main shaft ; one feeding roll is arranged 
upon its shaft, so that it will be carried forward with the shaft by a 
ratchet and pawl. In combination with a printing device for recording 
the number of the street and building, I use a brake circuit having its 
metallic intervals and its brakes of unequal length to operate the said 
printing device, and feed the paper so as to produce impressions at in- 
tervals, which will indicate the signal or minutes sounded. I use a 
repeater or relay for indicating the number through an independent tele- 
graph line, and a spring is arranged to maintain a constant connection 
with a standard for repeating through the municipal lines the alarm 
caused by the fire. A switch key is used for the purpose of connecting 
the municipal line with the mechanism, so that the electric circuit of the 
said line will remain closed when the switch is closed, and by opening 
the said switch will allow the alarm to be repeated through the said 
municipal line. A spring switch, arranged in convection with the 
mechanism, is used as a key for telegraphing through the municipal line. 
A double spring switch is also phan ot 5m be ted or di ted 
with metallic buttons for cutting off the electric circuit and restoring it, 
a train of wheels is operated by a spring or weight, and pulling up and 
tripping mechanism for setting in motion a second force. <A heat de- 
tector, local circuit, brake circuit, street line, and alarm ap tus are 
combined with the municipal line and its boxes. I use a device to auto- 
matically close an electri: circuit on an increase of tem 
combination with a magnet, armature, lever, detent, sp spri 
of wheels, and brake circuit, there is also a switch key for cutting out the 
brake circuit and telegraphing. These are connected with the 
buildings and alarm mechanism. The burglar alarm consists of a steel 
telegraph line arranged to enter the buildings, a local circuit, devices in 
the doors or windows to open or close said local circuit, and suitable 
mechanism brought into action by the opening and closing of the local 
circuit. There is also an indicator with switch keys. A day switch is 
combined with a local line, and there is a device by which the circuit is 
opened and closed. I use a shield or lining for vaults or other parts of 
buildings, consisting of a series of strips through which the electric 
circuit is pleted, bined with i ‘or ding an alarm. 
I also use a burglar and police alarm, consisting of a main telegraph line 
provided with a suitable battery power, and having alarm bells, and con- 
nected with mechanism within banks or other buildings. Switches 
are arranged in combination with the local line, and there is 
local and police alarm mechanism within the circuit. I also use 

hani or ing and closing the main line to sound 
the number of the street and building. In combination with 
any fire alarm circuit I use an operating m 
boxes, and a secondary operating or building line with brake circuits 
and beat detectors. I use a sliding rod with switches, catch spring, stop, 
and buttons, connected with the different lines, and operating saree sew x 29 
for diverting the circuit of the main line, so as to sound a signal which 
will indicate that a fire has broken out. A sliding rod is ted with 
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and branches. {[ use an arrangement of words or characters upon the 
knob or handle in such a manner as to indicate the dition of the 
mechanism in the boxes. I use a pe line and switches for 
changing the lines from one battery to an r. I arrange the switches 
and other parts in two circuits. I combine two main lines, each having 
its own independent battery, so as to connect with the same operating 
mechanism and alarm instruments. I place the switches and buttons on 
the lines upon a switch board for the purpose of testing for brakes or for 
switching, and I use means for automatically closing one line by the 
breaking of another. 





$78. A. Barton, Howland-street, London, “ Recording telegraphs.” —Dated 


15th February, 1871. 

The features of 
one room of a house a dial with arevolving pulley thereon communicating 
by means of an endless cord with another dial and pulley placed in 
another room, for instance, between the parlour and kitchen of a private 
heuse, and by figures or numbers marked in divisions on the dials the 
index of each dial will point to the same number on each dial, and sup- 


novelty of this invention consist essentially in fixing in | 


pose each number to represent a word, such as 1 coals, 2 tea, 3 dinner, | 


and so on, the servants may know what is wanted without leaving the 

k:tchen, and this applies to offices as between the clerks and principals, 

the improvement consisting also in being able to transmit written mes- 

sages and answers by the above mentioned endless cord. 

2150. W. R. Lake, Southampton-buildings, London, “‘ Signals.”—A com- 
munication.—Dated 15th August, 1871. 

This invention relates chiefly to signals and keys, the said keys being 
acted on by the wheels of a locomotive or carriage, and serving to throw 
an electric current to or from the signals which are situated on the side 
of the railway, in such a manner that by the action of the train itself the 
signals are first put on, then kept on till the train has passed the point of 
danger, and finally taken off again. the line keys and their con- 
nections are also combined crossing signals to be vperated by an approach- 
ing train in a similar manner to the line signals. The said invention 
relates also toa switch signal actuated by a key connected to the switch 
rails, and which connects a signal by line wires in such a manner that, 
whenever the switch is turned from the main line, the circuits through 
the ets operating the signal or signals are closed, and the signals are 
displayed or set in motion, and as soon as the switch is turned back to 
the main line the signals are taken off or stopped. e said invention 
relates further to a drawbridge signal, the action of which depends upon 
a key which bears against the lock bolt of the draw and connects with a 
signal in such a manner that, whenever the said lock bolt is moved back, 
the circult through the signal magnet or magnets is closed and the signals 
are put on and kept on until the lock bolt is returned to its locking 
position. In this case the signal, instead of being actuated by an electric 
current, may be made to depend upon its gravity for its motion. 





Class 10,—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 


348, J. Samet, Glasgow, ‘‘Corks and other stoppers.”—Dated 10th Feb 
ruary, 1871. 

The invention consists in fixing one or more straps or bands of wire or 
fibrous material upon the cork or stopper, and by preference so as to 
embrace it longitudinally and crossing the bottom and top, the part 
crossing the top being capable of being taken hold of by a hook or other 
convenient instrument, whereby the cork or stopper can be with facility 
— from the bottle, jar, cask, or other vessel which it may be 
clusing. 

358. G. Il. Goopman, Penrose-street, London, “‘Crushing and cleansing 
ores.” —Dated 11th February, 1871. 

The novelty of this invention consists in a horizontal ram actuated by 
an eccentric and working against a fixed plate, for the purpose of crushin; 
or breaking the substance required to be reduced in the manner descri 
in the ae provisional specification; also in nearly filling the 
furrows of the triturating discs with movable blocks of metal or other 
suitable material; also the employment of two horizontal conical 
rings, the one working beneath and within the other, for the purpose of 
— the substance to be triturated for the triturating discs after it 

as left the crusher, as before described, these rings having their acting 
faces serrated, and the space between such acting faces, into which the 
said subst to be reduced are iutivduced, wider at the top than at the 
bottom, where the material is ground out fine, and which is on a level 
with the rubbing surfaces of the triturating discs; also in the 
ment of the amalgamating apparatus, which consists of a disc surround- 
ing the said triturating discs, as described in the accompanying provi- 
sional specification. 
369. J. F. Prroner, Nottingham, “* Machinery for separating pulp.”— 

Dated 14th February, 1871. 

This consists of a revolving drum fitted with blades to scrape the pulp 
from the outside of fleshy fibrous plants, such as the abaca plant. The 
plants are p! upon a table, which can be made to rise or fall to bring 
the blades in contact with them, or the drum can rise or fall for the same 
purpose. The pressure can be adjusted by screws, springs, or other ap- 
pliances. 

393. J. MEAD, Cheapside, London, ‘* Apparatus for the recreation and amuse- 
_ ment of children and invalids.”—Dated 16th February, 1871. 

Combining in one article a nursery yacht, see-saw, rocking horse, and 
swing, with elastic or rigid appli for lar exercise. 

2115. T. C. Pearson, Openshaw, “ Lubricators.”—Dated 10th August, 1871. 

The features of novelty in this invention consist in the use and applica- 
tion to lubricators of a spindle, having y formed through it, and 
having a double valve arranged at its lower extremity, working against 
corresponding seatings formed in a chamber or cavity which is in com- 
munication with the interior of the lubricator, so as to enable such 
lubricator to be used as a regulator or upon the lacement principle, 
the double valve being capable of substitution by a hollow plug working 
in a cock body, having a side passage arranged in it for the purposes 
described. . 

Soe, Somes, Belgrad, ** Gravitating rope bores.”—Dated 2nd August, 
ak. 


The improvement consists in the arrangement of | po by which the 
apparatus is made self-acting for shifting the tools, and also the structure 
= rca of parts for guiding and working the gravitation shaft 
or rod. 
2049, E. Hasketi, New Hampshire, U.S., “ Alarum pump.”—Dated 3rd 
August, 1871. 

The nature of the said invention may be said to consist in a pumping 

an alarum apparatus com in the main of three pump barrels, a 
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each other. The said shaft carries a number of stirring 
projecting radially from it to near the periphery of the drum. 
rods have a fork at une end and a small roller at the other. The shaft is 


rods 
ese 





pendently of 


su in suitable brackets, and has a pulley whereby it receives 
motion. The drum also has a driving pulley. The small compartment of 
the drum has an aperture secured by a suitable cover made of netted or 
woven wire. The compartments of the drum are separated from each 
ma by partition pieces of woven wire which are made to open and 
close. 


379. ane. Hatton-garden, “Taps and valves.” — Dated 15th February, 
871. 


This invention consists in the employment of springs to the plugs of 
taps to keep them upon the seatings, and thus prevent leakage from wear. 
The springs may be at the bottoms of the plugs or at any other part. 

881. S. Dawson, Hermitage-street, London, ‘‘ Safety valves.” —A communica- 
tion.— Dated 15th February, 1871. 

This consists of a flat ring valve to rest upon a ring seating with an 
annular steam space in it. The valve has preferably four arms connected 
to a central socket which works upon a central pin for guiding it up and 
down, The socket also carries the pin of the weighted lever. The 
seating is recessed for the ring. 

885. W. GorEHAM, Swanscombe, Kent, ‘‘ Kilns.”—Dated 15th February, 1871. 

This provisional specification describes a kiln for burning cement and 
lime, so constructed that the process may be carried on continuously. 
The kiln is constructed of an vblong, annular, or other form, having 
transverse partitions at intervals across its upper part. Each partition 
has a flue formed through it which opens into « longitudinal flue or flues 
in the side of the kiln. Passages and openings are formed into these 
flues in order that air may be supplied to any part of the kiln or the 
products of combustion drawn off from it. Openings are formed at 
intervals all along the kiln through which the cement may be drawn off 
388. J. H. Jonnson, Lincoln’s-inn-fields, London, ‘‘ Bars, rails, &c.”—A 

A communication.—Dated 15th February, 1871. 

This invention consists in enclosing steel in a casing of iron when being 
manufactured inte merchantable bars, so as to permit decarbonisation of 
the steel whilst being treated. Also in enclosing steel ingots or pilesina 
thin of iron as nearly air-tight as possible, in order to facilitate the 
reduction of the steel. so in making railway rails of combined iron 
and steel, the main body being of steel clothed with a thin coating of 
wire. Also to certain peculiar forms of railway rails. Also in reducing 
hollow tubular articles of combined iron and steel, or iron and steel or 
other metals, by rolling the same whilst filled with soapstone or other 
non-fusible substanee. 

389. A. L. Cocnrang, A. CocHrane, and W. Cocurane, Netherdale 
Mills, Selkirk, ‘‘ Treating wool, d&c.”—Dated 15th February, 1871. 

The feature of novelty which constitutes this invention is the utilisa- 
tion of what are termed the ** waste liquors” which flow from 
the process of scouring wool or yarn, which “‘ waste scouring liquors” 
are under this invention collected into tanks, and again used for scouring 
cloth or other fabrics. 

395. J. W. Beastey, Lea Bridge-road, ‘* Valves.”—Dated 16th February 
1871 


The principle of the slide valve to all descriptions of taps, and for other 
purposes where the supply of liquids require to be regulated. 
897. J. HenperRson, Leith, ‘‘ Pulleys.”—Dated 16th February, 1871. 

This invention consists in the forming of new extra holding surfaces 
on the ag ey ye or perimeter, of chain wheels, pulleys, barrels, 
or drums for their chains to act and rest on when used in the direct 
transmission of motion or power, orin the conducting of such motion and 
power through transmitting or ‘‘messenger” chains and pulleys for such 
and other —— as for pulley blocks, cranes, winches, dlasses, or 
the driving of machinery, for all which such chains and their indented 
wheels are used. And the nature of this invention, or new and extra 
holding surfaccs, consists substantially in forming regular or “ pitched” 
recesses and projections or teeth—round the ing and holding grooves, 
oe gee or perimeters of the said and such chain wheels or pulleys— 

fit or suit and receive the edge central links, alternately disposed be- 
tween, and, by preference, in addition to the ordinary horizontally dis- 

links, and their recesses and projections, and thus produce or 
orm new “ pitched” holding projections or teeth standing up in the 
middle of and between the ends of the said central vertical edge links, 
from what is usually only made a mere plain groove to receive and guide 
the chains on to their grooves and wheels. These projections acting on 
the lower ends and edges of the said vertical links, substantially form 
and give the said new and extra holding surface, the tops of which pro- 
jections may be carried up to or past the centre of the links in the form 
of holding tecth ur cogs when desired. 
402. D. Hanson, Dukinfield, “ Apparatus for ranging, &c.”—Dated 16th 

February, 1871. 

This invention relates to a former invention for which a patent dated 
the Sth of June, 1867, was granted to the said David Hanson, and cun- 
sists, in the First place, in substituting a fixed table for the revolving 
table, and in employing a couple of bowls which nip the plate or ring tu 
be flanged to feed une said ring or plate te the flanging rollers. The 
invention relates, in the Second place, to the flanging of circular plates. 
The said plates are fixed to a revolving table or are held thereon by 
means of rollers, and a flanging roller is pressed against the edge of the 
said plate. To adjust the plate upon the table a number of rollers are 
employed which may be set at varying distances from the said table. 
In order to form internal flanges upon rings or cylinders, the said rings 
or cylinders are fixed on a revolving table and a roller is moved into the 
interior of the ring or cylinder, and a flanging roller bends down the 
edge of the said ring or cylinder over the said inner roller. The last 
portion of the invention consists in mounting the rollers of the plate- 
bending machine described in the said former invention in a vertical 
instead of in a horizontal position. 

407. J. W. Parker, Lilford-road, Surrey, “ Boring and drilling.”—Dated 
16th February, 1871. 

This invention consists of a bracket, frame, or brace for boring and 

drilling, so constructed as to be capable of attack t by at heri 
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pressure tu the solid surface against which the said bracket is to be held 
The said bracket consists of two uprights connected at their upper ends 
by across bar. To the foot of each upright is fixed or jointed a flat 
metal frame having at its underside a disc of india-rubber or leather. 
These discs are capable of being raised or drawn into their frames by 
means of screws, 80 as to leave a vacuum between the said discs and the 
surface against which the bracket is to be held, and thus cause the said 
bracket to be held firmly against the said surface. When the bracket is 
used for boring, the augur spindle revolves and slides in a bearing formed 
in the cross bir hereinbefore referred to, and is driven by a pulley which 

ted to the said spindle by means of a groove and feather. When 





piston to each, certain induction and eduction pipes, an air opening, a 
stop cock, certain valves, a fountain and a steam whistle, and a valve and 
key therefor, all arranged and to be operated by a cranked shaft, essen- 
tially as represented in the drawing and explained in the complete 
specification filed by the applicant with his petition. 

360. C. M. Tare, Argyle-square, London, *‘ Asphalte roads and causeways.’ 

—Dated 13th February, 1871. 

_ The inventor aa :- “According to this invention I rough, score, or 
indent the asphalte of which the roads or causeways are formed by 
means of hot rollers, or by hot stampers similar to those at present used 
in setting the asphalte, the diff being that, according to my inven- 
tion, the roller or stamper has the face formed with proper projections to 
produce the desired impression, which patterns, by preference, I make 
either in diamonds or squares, but I it to be understood that I do 
not confine myself to any particular patterns, as the same may be varied 
without in any way a this invention. The rollers, according to 
this invention, may be heated either by means of fire being placed within 
the rollers, or from without, or in any other convenient way. 

361. F. F. Ommanney and H. Rovutiepce, Salford, ‘‘ Expansion valves of 

steam engines.” —Dated 13th February, 1871. 

This invention consists in an improved ee or cut-off valve. The 
back of the slide valve has a cylindrical shell, in which a hollow cylinder 
is fitted; the steam ports in the hollow cylinder and in the shell are 

; the hollow —— has a partial rotary motion imparted to it, 
to vary the cut-off by the governor. 
367. V. E. Procrer, Bradstone, Devon, ‘‘ Splitting and breaking ice.”— 
gies pin of hight - sharp point, is 
or of ly-tempered steel, an a a point, 
fixed in a block of hard wood or other material, such block being capable 
of screwing into the end of a hollow case, which forms a handle to the 








the inner door of the box. An arm and spring are used for releasing the 
switch. A self-acting indicator operates by means of a magnet vibratin, 

armature, lever, adjustable spring, stop screw, frame, arm, plate, po 
and glass. The main fire alarm circuit is provided with a suitable 
battery, and has electro-magnetic sounders for calling out the firemen. 
A telegraph key is bined with a frame, an anvil, and spring, for 
operating a telegraph line. The telegraph key is operated by a vibrating 
armature in the circuit of a secondary line, so that a signal may be 
repeated. A hinged key and secondary line are combined with a local 
fire alarm circuit, with heat detectors and other devices, so that a signal 
will be sounded by means of the fire itself. 1 combine a train of wheels 








with revol switches, and springs, and branch and other con- 
nections for diverting the current. The switch buttons are combined 
with the branch wires and catch for holding the switch in the desired 
position. I bi © switches, buttons, and branches, with screw 


posts and coils of the magnet, for cutting out all other branches and con- 
nections with the hanism and detecting faults, and I combine the 
switches and buttons and ground wire with the main line for gro 

the line; other switches and buttons are used for c! both lines 

for cutting out all cor aections of the same with the operating mechanism 








jparatus when in use, and by unscrewing the block and placing the 
steel bar or pin inside the case, the latter forms a covering for and 
renders the whole apparatus compact and portable 
371. A. Mitiar, High Holborn, “Hand numbering machines.” —Dated 14th 

February, 1871. 

This invention relates to improved arrangements of mechanism em- 
ployed in the construction of hund numbering machines, dating and en- 
dorsing stamps. The First part of these improvements has reference to 
the means of preventing lateral motion of the figure wheels. Another 
part of the invention relates to improved array ents of the ratchet 
wheels and gearing for actuating the figure wh The invention also 
relates to improved arrangements of the inking apparatus. 

372. A. R. P. Smirn, Arundel-street, Strand, and C. W. GRANVILLE, Man- 

chester, ‘* Dusting machine.”—Dated 14th February, 1871. 

The inventors make a taper drum of strong netted wire in three com- 
partments of different sizes. The first compartment at the small end of 
Sinan wih cniiee mat abt tae oe al mea 

en r » an e or la com: 
with very small or fine meshes. The said drum is mounted upon a cen- 
tral in such a manner that the drum and shaft may rotate inde- 


is 

the bracket is used for drilling, ‘centres ” are punched in the cross bar 

for the upper end of the drill spindle to bear against. 

310. G. Hasevtine, Southampton-buildings, London, ‘* Machines for distri- 
buting type.”—A communication.—Dated 16th February, 1871. 

This invention relates to a machine for distributing types, in which the 
**dead matter” column after column is placed on a galley, thence fed 
line after line into achannel, from which the types are transferred one 
after the other into suitable cases arranged on the circumference of a 
cone. The column feeder is pressed forward by the action of a spring; 
with the said spring iscombined a pulley block and cord. A belt in the 
front edge of the galley serves to retain the column feeder against the 
spring. With the column feeder is combined an alarm, so that the atten- 
dant is enabled to introduce a new column before the previous columm 
has been entirely distributed. The column side-plate is pressed et pred 
the column on the galley by means of a strong spring, and the side- 

late is provided with a projecting Ned its inner , so that the said 

e is firmly retained in position. en a new line is to be fed intothe 
type channel the side plate compe athe ga its spring by the line feeder, 





so that the first line of type is rel . The line feeder is subjected to 
the action of a weight, a lip projecting from its front ~~ strikes a pro- 
jection on the column side-plate, so as to release the first line. e 


weight is cushioned by a spring. When the “‘dead matter” is “leaded” 
a spring hook is attached to the line feeder. The line feeder is actuated 
by acam and lever witha feed pawl, the feed pawl on to engage 
with a rack upon the line feeder. When the line feeder has reached the 
forward end of its stroke the feed — is carried beyond the rack and 
drops down By the action of the feed lever and feed pawl a cam disc is 
turned, which th a swivel bar the stop pawl of the line 
feeder, 


and throws the same 
line feeder is an adjustable tappet, which acts 
The action of the line feeder on the feed paw] is facilitated by making the 
back of the feed pawl cam-shaped. Thedisc is made cam-shaped, so that 
it is capable of releasing the stop pawl. The projectionon the line feeder 
is made adjustable. The line of type while passing through the channel 
an oscillating breaker in conjunction with a false yiel 
piece to separate the types. This object is further facilita' 
rollers. All the t; 


by exce! are provided with a go- 
verning nick, and with one or more nic! The first t; in 
the up a abutment; its central nick ws 
the governor to fall in and transmit the The “ or” 


is a lever which has its fulcrum on a pivot common to all the 
The governor is subjected to a cam and lever. The 
con secured 





its of inclined planes; the inclines are to 
which are subjected to the action of springs. the first type in the 
channel has been si it is pushed up by the action of the lifter, 
which is forced up by a and depressed bya cam. The type after 
ha been pushed up above the abutment which closes the mouth of 
the type channel is oes Oe Sane Ee 6 ee See 
the other, An motion is imparted to the said nippers by 
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cam and spring. The type retained by the nippersis carried between the 
two discs of arotary conveyor. One of t the discs receives a motion towards 
and from the other, so that it opens to admit the nippers and closes on the 
type. Between the discs of the rotary conveyor isa hammer, which oscil- 
l.tes in a direction towards and from the discs. To prevent the type 
trom being carried beyond the desired point, the hammer is provided 
with a spring stop. The distributors are constructed of flat plates 
pivoted at their bottom ends to a wheel or ring, that receives an intermit- 
tent ro motion under a cone, on which are secured the type cases. 
The motion of the distributor wheel is produced by the action of a os 
bolt on a vibrating lever. With the spring bolt is combined a stop hook. 
The lifters are pivoted to the upper ends of the distributors. The position 
of the distributor in regard tv the lifting ring is governed bya series of 
tingers which are pivoted to it. Under the rotary conveyor the perforated 
ring is cut out; an inclined plane is provided, which causes the lifters to 
rise and meet the hammer. The lifting ring is fitted loosely round the 
lower part of the cone, and it rests upon the outerends of three or more 
radial levers, the inner ends of which catch under the head of a central 
pin. A camand bell-crank lever serve to depress the head of the central 
pin. Each type channel is provided at its receiving end with a series of 
retaining spring hooks. A wiper attached to the front of each type case 
serves to press the types down to the bottom of the case. 

412. W. Tatrers, Battersea, ‘‘ Registering or indicating apparatus.” —Dated 

17th Februa~y, 1871. 

These improvements consist in the construction of apparatus composed 
of a ratchet or toothed wheel, worked by a pawl, keyed upon a screwed 
shaft, which has thereon a screw nut or traveller (which works in a 
slotted tube with indicator thereon), and on the end of the sl tted tube 
is a pointer and dial plate arrangement, which make one indication for 
each movement of the pawl, and the indicator on the tube indicates (in 
consequence of the traveller progressing one thread on the shaft) each 
complete turn of the ratchet or toothed wheel, so that each person en- 
tering the door of an omnibus or other place can be indicated on the end 
dial, and every twenty-four, or other number of the teeth of the wheel, 
becomes indicated on the tube. 

414. B. C. Bapuam, Tentercroft-street, Lincoln, ‘‘ Skates.” —Dated 17th Feb- 
ruary, 1871. 

A new method of fastening skates to the boot without the aid of straps 
or screws entering the heel of the boot. Four cramps are employed 
which are movable or work on pivots secured to the skate; this movement 
is caused either by a T-shaped piece of metal fixed across the skate acting 
on the ends of the cramps, with a screw and thumb nut fixed at the sides, 
or by a long double wedge-shaped piece of metal placed lengthwise on 
the skate, which will act upon the cramps, having the screw and thuinb 
nut placed at the end, the screwing up of which causes the cramps to 
close tightly on to the boot. 

417. E. See. and T. Suaw, Greenjield, Yorkshire, “ Tuyeres.”-—Dated 17th 
February, 1871. 

This invention relates more particularly to tuyeres for smiths’ fires. 
The blast of air is divided into two currents which flow through two 
branch pipes which curve ds and upwards and terminate in two 
tuyeres, through which the airis forced into the fuei situated bet ween and 
above the said tuyeres. The blast may be shut off from either tuyere by 
means of « valve or of valves, and a valve is applied to the main air pas- 
sage through which any dirt entering the tuyeres is discharged. The 
aforesaid branches are surrounded by a water jacket. 

420. M. Witson, Oxford-street, London, *‘ Fire alarm and thief detector.”— 
Dated 17th Fevrrwary, 1871. 

A three or more jointed telescopic tube, fitted with a spiral spring or 
springs; at the end of the smallest tube is fitted a pyramidal or conical 
brass box, with a lid opening by means of a push spring or otherwise, at 
the point of the pyramid or cone when subjected to pressure. Inserted 
at the base of the said box is a short rod in a tube, in which is a spiral 
spring for a certain pu: pose to be hereafter mentioned. When required 
for use the said —_ tube is pushed in, and the aforesaid shurt rod 
pulled out, and both held in their respective positions by means of a 
double side catch ; this catch also supports a drop catch, which, when let 
off, releases a box spring acting upon a gongor gongs. To the said double 
side catch is attached. by a link, a lever, to the handle of which are 
attached as many wires as may be required. When either of the wires is 
pulled it acts upon the lever, which, drawing back the said double 
side catch, releases the acting portion of the telescope and propels the 
said box forward with great force, so as to break and go through any 
window against which it may be fixed. The act of striking the glass 
pushes in the spring at the point of the box and opens the lid, upon 
which out falls a small self-igniting lamp, and a long flag of some suitable 
material, both attached to the interior of the box ; the flag has become 
coated with a mixture of phusphorus and vil contained in a bottle which, 
when the side catch releases the spring rod at the buse of the box, is 
broken, and the ingredients saturate the flag, to make all the said appli- 
ances self-acting iu the event of a fire occurring in a bouse. The inventor 
places beneath the centre of the butt of the telescope a piece of metal, 
quatrant shaped, with a nose at the top, which is riveted loosely tua 
small standard; the nose projects over the drop catch before described; a 
stout pin stands out from the side of the nose, over which is a very strong 
rubber spring, also stretched and fastened beneath. To prevent the nose 
pressing upon the — catch it is held upright a a long lever catch ona 
swivel. The handle of the said lever is broad and flat, and acted upon by 
as many spring hammers or other contrivances as may be necessary. 
These hammers are held back by wires fixed throughout a house, having 
joined in each room or compartment a length of composition, rope, or other 
suitable material, so that when subjected to a certain heat it melts and 
releases the hammers ; they strike upon the said lever handle, force it 
back from the nose of the quadrant, which, falling forcibly in conse- 
quence of the rubber spring upon the drop catch, pushes it down, and the 
apparatus being released acts as hereintofore described. 

423. A. E. Frercuer, Liverpool, ‘‘ Measuring the speed of ships, d&c.”~— 
Dated 17th February, 1871. 

This relates to apparatus for ascertairing speed by measuring the 
difference between the height or levels of two volumes of water allowed 
or assisted to rise within the apparatus. This apparatus may be described 
as consisting of three principal parts: First, of two nozzles under water, 
one with an opening facing the direction of the current, the other with 
an opening in the opposite direction, or else downwards; secondly, of 
two pi leading from the nozzles to the indicator ; thirdly. of indicators 
for low and high speeds. When for low speeds the indicator consists of 
two glass tubes connected at the bottom to the pipes leading from the 
nozzles, and at the top to a pump or exhausting appliance. A space to 
receive air ae | be formed in the top part. When for high speeds the water 
columns are allowed to aet on quicksilver contained in a U tube or other 
gauge. The pump or exhausting appliance and air space are the same as 
for low speeds. A tap or taps is or are provided to shut off communica- 
tion between the water columns. Instead of ascertaining the speed by 
measuring the heights of the columns in the above indicators, the in- 
ventor sometimes —— floats and transmits motions by a cord and 
pulley to a pointer or dial, or in other cases transmits motion to a pencil 
in contact with a riband of paper driven by clockwork. 

424. A Batme ond A. B. Crosstey, Halifax, “ Punching, shearing, and 
cutting.”—Dated 17th February, 1871. 

This invention consists in the employment of a movable table, upon 
which the plate is placed, which table is made to move intermittently by 
cams or other available means. At each side or end of this table are 
placed punches operated to punch both sides of the plate simultaneously 
at the intervals when the table is stationary; the table then moves 
forward another distance, wheu other holes are p hed. These h 
are capable of being moved and set nearer to or further from each other. 
Instead of the punches shears or cutting tools may be applied to cut such 
plates. Holes may be punched at any dist apart, and plates may be 
sheared any desirable shape and size. 

426. A. W. Pocock, Middlesex, ‘* Liquid meters.”—Dated 17th February, 
871 














1871. 

This relates to the employment of one or more eccentrically worked 
rings, cupped or otherwise, on the main t, which cover or uncover 
ports as it or they rotate; also in a new construction of plug composed 
of two discs and connected by a cross rib; a is carried about half 
way round the edge. There is a well in one disc, and also a passage 
leading to the edge to allow the water to pass through it. The seating 
for the plug has four holes in it, which lead to the upper and lower parts 
of the cylinders. The two holes for each cylinder are exactly opposite 
each other to insure the proper action of the pistons. There is alsoa 
hole in the centre of the seating for the outflow. 

428. W. E. Newton, Chancery-lane, London, “ Penholders.”—A communica- 
tion.—Dated 17th February, 1871. 

A metal clamp is placed —_ the oo side of a penholder, one end 
being free, and the other confined to the holder; the pen is placed be- 
tween the clamp and holder, and is held secure by means of a ring. 

430. A. J. Parker, Surrey, and J. Esson, London, “‘ Presses or machines.” 
— Dated 17th February, 1871. 

The First of this invention consists of a frame platten, in which 
a plate within the frame obtains an independent motion after the paper 
has been brought to the types. The Second purt consists of a new ar- 

ent of press frame, whereby economy of space is gained, and the 
wor! parts act in an easier manner. 
431. J. Gorpon, London. “ Separating cotton fibre.”—Partly a communica- 
tion.— Dated 17th February, 1871. 

The features of novelty of this invention consist in so constructing 
machines for the above-mentioned purpose as to operate after the raanner 
of thrasbing machines in known and common use for thrashing corn and 
other we ange ap eg yl hinery in conjunction with 
an machine, such is as for the 
cotton fibres from tive seed of the ection plant ee —— 








440. C. F. Cotto, Culstock, “ Cleaning, dressing, or separating metals or 
metallic ores from other substances.” —Dated 18th February, 1871. 

This invention relates, First, to improvements on apparatus protected 
by letters patent, dated August 20th, 1870, No. 2307, and consists in 
dividing the revolving table (described in the specification before referred 
to) into two parts or concentric circles, one part being arranged by pre- 
ference at a different angle to the other. A pipe for washing off the ore 
is so formed as to wash off the ore from the different portions of the table 
at separate points. The ore from the upper portion of the table is 
washed off by one portion of the washing-off tube into a launder or shoot, 
and carried into a receiver or hutch without touching the lower portion 
of the table, whilst the ore from the lower portion of the table is washed 
by another portion of the washing-off tube into another receiver or 
hutch. The water and the refuse or tailings from the general surface of 
the table is washed into circular receivers or hutches. The table may be 
divided into more than two parts or concentric circles at the same or 
different angles. Several washing-off tubes may be employed operating 
alternately or ther. The invention also relates to means particularly 
applicable to cleaning or dressing gold and silver. In this case grooves 
or channels are formed in the table or tables for the reception of mercury. 
The tables in each case may incline to or from the centre. 

2151. W. R. Lake, Southampton-buildings, London, “ Bale-tie."—A com- 
munication.—Dated 15th August, 1871. 

This invention consists in a wire tie, at one of whose ends the inventor 
forms an eye, and at the other an open hook. The said eye and hook are 
interlocked by passing the hook backward through the eye «until the limb 
of the hook has passed beyond the eye, and then bringing the limb of 
the hook around the shank of the eye. and springing or passing it forward 
into the eye, so as to interlock the hook and eye together; the bight of 
the hook surrounding the back of the strands which form the eye, and 
the eye being arranged overthe limb and body of the hook. 





INDIAN RAILWAY SERVICE. 

THE entire strength of the Indian railway service amounted last 
September to 69,233 persons, or about fifteen per mile, of whom 
3865 were Europeans to 1707 East Indians, the remainder being 
natives. These were distributed among 477 stations, in propor- 
tions varying from tea per mile on the Madras Railway to eighteen 
per mile on the Great Indian Peninsula. Of the European ser- 
vants, forty-eight died to eleven East Indian; 456 Europeans and 
183 East Indians left the service, and 317 Europeans and sixty-two 
East Indians weredismissed. Apart, therefore, from those who died, 
20 per cent. of the European staff had to be replaced during the 
year. How much the efficiency of the service is weakened by 
changes so extensive we need not say. In view of the greater 
costliness of an European staff an attempt is now making to ex- 
change European for native agency, and in Madras the movement 
has so far proved successful. This, however, is a question which 
craves wary walkin, in the interests of the railways themselves. 
Native agency is of course cheaper in respect of mere pay than 
European; but for all duties demanding presence of mind, great 
muscular energy, or continuous strain of mind or body, the En- 
glishman will always claim with justice the first choice. To train 
and educate natives to perform the duties now allotted to Euro- 
peans, is, no doubt, an important object on other thaa economical 
grounds. But whether on behalf of the millions who use the rail- 
ways, or of the thousands who have invested money therein, we 
would ask the authorities to be very careful how they jeopardise a 
larger number of human lives by the wholesale substitution of 
native pointsmen, guards, and drivers for Europeans of the same 
class. One thing, however, demands further explanation. It has 
been finally resolved, it seems, to adopt the new narrow gauge for 
the 500 miles of railway between Mooltan and Kotree. This 
seems at first glance a questionable move, involving all the worst 
drawbacks attendant on a break of gauge in the very midst of a line 
already in part constructed on a broader gauge. We are told, indeed, 
that a net saving of at least £800 a mile will thus be effected, but 
is it really wcrth while to save about £400,000 on a line where, for 
strategic purposes, if for no other reason, a uniform gauge seems 
specially desirable? If Kurrachee is destined to be the true base 
of military connection between England and Lahore, and a broad 
gauge line has already linked Kurrachee with Hyderabad and 
Mooltan with Lahore. we are at a loss to see the advantage of con- 
necting Mooltan and Kotree by a line entailing a serious break of 
gauge ateither end. It is certainly better to have a narrow gauge 
line down the Indus valley than nove at all; but we should like 
to feel sure that the new line will prove equal to the safe and 
speedy carriage of all kinds of military stores on any emergency.— 
Allen’s Indian Mail. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE NORTHERN IRONMASTERS ON CHANGE IN BIRMINGHAM-sAD- 
VANCING PRICES OF FINISHED IRON—PROBABLE DECISION OF 
NEXT PRELIMINARY MEtTING—P1G IRON: Good demand—RIse 
OF PRICES AND WAGES IN NORTH STAFFORDSHIRE— THR COAL 
AND STONE TRADE— MACHINE PUDDLING : Jts prospects—ErrecTs 
ON CERTAIN PRICES OF IRON ON THE MANUFACTURING INDUS- 
TRIES — MISCELLANEOUS INDUSTRIES SPECIFIED—THE METAL 
MARKET IN THE MONTH : Jis features discussed: Metals specified 
—PROPOSED ENLARGEMENT OF GREAT WESTERN COMPANY'S 
ENGINE WORKS IN WOLVERHAMPTON. 

Tue Exchange in Birmingham to-day (Thursday) was extremely 
lively by reason of the visit to this part of the kingdom of the 
members of the Iron and Steel Iistitute of Great Britain, who, 
accepting the invitation given to them on the previous day at the 
sitting at Dudley, accepted in large numbers the invitation of the 
Staffordshire ironmasters to meet them in Birmingham on ’Change. 
Very many more, however, would have been there but for the 
fact that they were accepting an invitation of the Mining Engineers, 
and were visiting collieries in and about Dudley. Business trans- 
acted was not considerable. This arose not from a want of orders, 
either for fiuished iron or for pigs, but from the uncertainty which 
now overhangs the market with reference to prices. These must 
be declared established at first-class houses at 103. a ton advance 
upon a fortnight ago. But even at these rates makers are indis- 
posed to accept large specifications. The demand from a distance 
continues excellent, and the prospects are favourable, notwith- 
standing that exports to the north of Europe are almost altogether 
closed for the season, so far as it relates to sailing vessels. Nor is 
it deemed likely that the demand will yet fall off to any consider- 
able extent for perhaps a few months tocome. Other opinions 
are, however, entertained, and it is really too early yet to speak 
with much authority upon what will be the demand two months 
heoce. The prospects are, however, rded as so good that 
certain members of the trade are prepared to advocate a declared 
rise of £1 per ton when the preliminary meeting assembles at the 
close of September. Hence the indifference of some makers to 
book orders. 

The second-class houses are now getting much nearer to the list 
price for their iron, and the principal establishments are very full 
of orders at the official prices. Since the meeting on Thursday 
last, it has transpired that those makers who were most in favour 
of advancing the price of iron 10s. per ton have issued circulars 
to their customers informi them that they have raised 
their prices 10s., notwithstanding that no alteration has been 
officially made by the association. 

The demand for pig iron is increasing, and we doubt if makers will 
add a proportionate advance to their prices in consequence of the 
increase that has taken place in the price of finished iron. At 
present there is no indication of any large increase in the make of 
the district, in consequence of the blowing-in of additional fur- 
naces, but no doubt improvement in price which is likely to 
take place will have the effect of stimulating the production by 
the blowing-in of furnaces where it is feasible to get them in 
readiness with any degree of rapidity. 

At a meeting of the North Staffordshire ironmasters, on Monday 

was ved to i the wages of puddlers 6d. 








oon, it ed 
per ton, and of millmen and others 5 per cent.; to advance the 
price of finished iron 10s. per ton, and to restore the wages of col- 





liers and ironstone miners who were reduced in 1868 to the former 
rate, these advances to commence in a fortnight from next 
Saturday. 

The demand for thick coal continues to increase. This arises 
principally from the growing activity manifested at the various 
ironworks throughout the whole of the district, and prices for coal 
are likely to rule still higher. 

White ironstone and gubbin are in good request, and rates are 
advancing. 

Very much satisfaction was expressed in Birmingham at the ex- 
cellent prospects (arising out of what took place at the meeting of 
the Iron and Steel Institute. at Dudley, on Wednesday) that 
there now are of the trade securing a steam puddling furnace. 
Nothing that the Iron and Steel Institute has yet done can at all 
equal in importance the projected testing, in America, of Dank’s 
puddling furnace, 

The unsettled state of the iron market in regard to quotations 
is causing some anxiety to the makers of the heavier classes of 
wrought ironwork. Except at an advance, it is difficult to place 
large orders for forward delivery. Messrs. G. and W. Underhill, 
Neve and Son, and other of the Wolverhampton iron merchants, 
have sent out circulars to their customers intimating that future 
orders will be subject to an advance of 10s. per ton. 

The makers of galvanised ironwork for constructive purposes 
are well supplied with orders, mostly on colonial account. The 
demand is steadier for cut nails, washers, and machine-made 
horseshoes. For edge tools and steel toys the inquiries are fairly 
sustained at all the leading establishments. 

The japan, tin-plate, metal rolling, wire-drawing, and other 
similar general industries of Birmingham, keep actively employed, 
as well on home as on export account. 

The makers of chains, cables, anchors, and similar classes of 
produce, at Tipton and Cradley, are very steadily engaged, and 
prices are stiffening in consequence of the increase in iron quota- 
tions, which has been declared by several of the leading firms in 
this part of the district. 

The metal market has been strikingly devoid of transactions 
during the past month considering how improved have been the 
recent appearances, and how unmistakeably onward are the cur- 
rent characteristics of all the metal consuming industries. Of 
this the explanation is that almost every frequenter has been and 
is still absent holiday keeping. When, however, business is re- 
sumed it is beyond doubt that trade will assume an activity by 
which nearly all the varied interests will profit. The glorious 
harvests in this country, Canada, and elsewhere, with which the 
world is jabout to be blessed will infallibly impart considerable 
impetus to the negotiations. 

Decided prosperity is now visiting the iron trade. Other than 
rails, nothing can now be got from the finished iron firms in any 
one of our different districts at less than 10s. over prices that 
would have been readily taken a month ago. In some cases 20s. 
more must be given, and there are firms who decline specitications 
at less than 30s, a ton upon two months since. This last quotation 
refers chiefly to sheets of the thinner gauges. The Scotch firms 
have officially declared a rise of 10s.; North Staffordshire firms 
will not sell on under twice that amount upon recent transactions; 
whilst certain South Staffordshire makers who had before put up 
their prices 10s. upon two separate occasions, have now declared a 
third rise of that amount. These last mentioned were not before 
selling at what is known as the Staffordshire Association “list,” 
but their current quotations are now ahead of that list. 

The result has been that the market has become demoralised. 
It is difficult to get good finished iron available for the hardware 
manufacturer or the iron merchant from most of the old districts 
at areasonable price. By and by the excitement will be over; 
meanwhile in Wales Cleveland bars and girder plates are much 
sought after. 

All the varied qualities of forge and foundry pigs are stronger 
than they were a month ago, They have been benefited by the 
greatly improved tone of the finished department. Consumers 
watch with anxiety the result of the closing of the season for 
shipping the products of the mill and forge. To the activity of 
the export trade the advance in finished iron is for the most part 
attributable. 

Copper keeps very low. It is not easy to foresee that prices 
can long remain at their present level, with ores and regulus at 
13s. 9d. to 14s. a ton, and the consumption at home, whatever it 
may be abroad, increasing on most hands. Sales of English tough 
are reported at £73, manufactured £76 and £77 per ton, and 
yellow metal 64d. and sheathing 6jd. per 1b. Chili bars have 
just gone at from £66 10s., and Australian at £75 to £76. 

Manufactured lead is going off well at home, but there is not 
much doing on foreign account. 

Holders of tin are disposed to do business. The tendency is 
towards a declared reduction, but the characteristic is not sharply 
defined. During the last fortnight vendors have not been un- 
willing at the close of each week to take 203. a ten under list. 
Now, therefore, the consumers may supply immediate moderate 
requirements at below fixed rates, Banca is £135 10s. to £136 
per ton, 

. The prices of spelter are more than firm; the market is only 
indifferently furnished. Silurian in Loudon warehouses is offered 
at £18 10s, first hand. 

The consumers of tin-plates cannot get all they want within 
the desired periods, This fact, together with the high rates for 
iron sheets, makes it impossible to secure supplies for prompt 
delivery upon other than makers’ terms, which are in excess of 
quotations, 

The demand for English steel is healthy both for home use and 
export, but Swedish cannot be got off without sacrifices to the 
holders. 

I learn that the Great Western Kailway Company have decided 
to enlarge their engine works on the Stafford-road, Wolverhampton. 
These works bid fair to rival in extent and importance the well- 
known establishments at Swindon and Crewe, 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE—SHIPBUILDING AND ENGINEERING 
—THE NINE HOURS’ MOVEMENT : The foreigners striking—PRICES. 


THE Cleveland iron trade was never in a healthier condition than 
it is in at present. Week after week, in spite of the enormous 
production, the difficulty in obtaining iron is increasing. On Tues- 
day, at the weekly market at Middlesbrough, there was a large 
attendance. There was eager inquiry for pig iron for immediate 
delivery, but makers could not accept the orders tendered. A few 
ship brokers would gladly have paid a premium of half-a-crown 
a ton for iron to complete the cargoes of steamers loading in the 
Tees. The market closed firm at 50s. for No. 3. Many months 
will be occupied in executing the present contracts of the whole 
of the smelters. The fact that there are so many new furnaces in 
course of construction is hailed withfsatisfaction, as the demand 
for Cleveland pig is so great that the power of supply cannot —_ 
to it for at least three or four years. By that time it will uo 
doubt be found that the demand will have increased, and will still 
be considerably greater than the supply. 

Finished iron is in request. Plate makers are in arrears with 
their orders. There is sieaty of work for the rail mills, but it is 
believed unless a few more contracts are secured by the North of 
England iron makers, some of them will not be as busy as they 
anticipated they would be during the coming winter. 

Shipbuilders on the northern rivers are exceedingly busy. 
Messrs. C. Palmer and Co., Jarrow, have a number of large ships 
on their stocks. Messrs, C. Mitchell and Co., Walker, and the 
other builders on the Tyne have as much work as they can possibly 
get through this year. On the Wear there is the same amount 
of activity. The Tees builders are also full of orders forall kinds 
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of steamers. Within the past few days Messrs. Backhouse and 
Dixon, of Middlesbrough, have received an order to build a steamer 
of over 3000 tons,<to trade between Norway and America. This 
firm have just completed a beautiful steamer (the last of a fleet 
they have built) for the Spanish trade, which is to take her trial 
trip this week. 
Engineers are full of work. The difficulty they have to con- 
tend with just now is to finish their orders sufficiently quick to 
satisfy their customers. There is an immense amount of marine 
engineering in hand at Newcastle, Sunderland, Hartlepool, and 
Stockton. The other departments of this branch of industry are 
fairly occupied. 
The nine hours’ movement is still the subject of a firm battle 
between employers and employed in the engineering trade at 
Neweastle-on-Tyne. I have from time to time recorded the 
various incidents connected with this lamentable conflict, and I 
regret to add that there is still no apparent prospect of a settle- 
ment. Towerds fillin 
on strike quarter of a y 
have come to 
succeeded through their agents in obtaining something like 1000 
hands from the east of London, various parts of Cornwall, 
Belgium, Norway, Denmmk, and Prussia, The new hands, 
however, are beginning to agitate for the nine hours’ movement. 
Many of the foreigncrs who. as they allege, on misrepresentations 
of the masters’ agents abroad, signed agreements to work in New- 
castle, are, now that they have learnt the real state of matters, 
most desirous to return to the Continent. On Tuesday afternoon 
a number of Germans employed at the Elswick Ordnance 
Works sent a document to the firm complaining of the kind 
of food and lodging they had, of the small wages they were 
receiving, and asking for the adoption of the nine hours’ sys- 
tem, They state that they received a reply to the effect that the 
firm would supply better food and permit smoking, and other 
privileges in the factory. As to the nine hours, however, they 
reminded the Germans that if they had been prepared to concede 
that they need not have gone to Berlin to obtain workmen as 
there were plenty in Newcastle who would start immediately on 
those terms. Those negotiations having failed the men left the 
factory. At night they associated with the Nine Hours’ League, 
and headed by a band of music marched through the streets. They 
declare that they will not renew work unless what they asked for 
is conceded. ‘ihe number of strike hands now on the books of 
the League is 2181, and the number of children is 2828. Con- 
tributions are satisfactory, and the League have this week decided 
end Is, for each child. More foreigners are 
ue of their own countrymen are actually 
hours it is believed that they will get hold 
> them not to work. 
s follows :--Pig iron, No. 1, 54s. ; No. 2, 
Yo. 4, 48s. 6d. The prices of manufac- 
mmon bars, £7 to £7 2s. 6d. ; cable 
d. ; ship plates, £8 17s. 61. to £9; 












go, the capitalists of the country who 








to allow each man 6s 











1ron, 2i i {. " . 
boiler plates, £9 5s Os, ; rails, £6 15s, to £7.; colliery rails, 
£6 17s.to £7 10s. ; puddled bars, £4 17s. 6d. to £5, 


NOTES FROM SCOTLAND. 

(Froin our own Correspondent.) 

N TRADE—EXPoRTS AND IMPORTS—THB 
MALLEABLE AND COAL TRADES— ENGINEERING IRON- 
FOUNDING—NEW WORKS—THE WORKING OF THE FERRIE FUR- 
NACE—NEW CONTRACTS IN SHIPBUILDING—THE STRIKE OF THE 
SHIPWRIGHTS ON THE CLYDE-- PROGKESS OF THE NEW PIER AT 
POINTHOUSE. 

THERE is no change of any consequence to notice in the Scotch pig 

ices, which rose to about the highest in the middle 

k ve since declined a little, but warrants are still 

firm at from 62s 3d. to 62s. Gd. cash, and 62s. 94. one month ; 

No. 1, ¢ m.b., 62s, 9d.; No. 3, 62s, The trade of the country re- 

mains in a very healthy state ; in many cases makers of pig iron 

have no steck. With the prospect of a fair average harvest an 
increasing di mand for all kinds of iron for foreign countries, and 

a farther development of the railway system over the world, 

prices are not likely to give way much for some time to come. 

The shipments from Scotch ports for last week are not quite so 
good as they have been for some time back, owing greatly to the 
boisterous state of the weather. They are: Foreign, 8395 tons; 
coastwise, 4190 tons; total, 12,585 tons. In the corresponding 
week of last year the total amounted to 12,528 tons, showing for 
the first time for a number of months the small increase of 57 
tons, as compared with the same week last year. The total ex- 
ports for the year to date are now 538.561 tons; same period last 
year, 412,507 tons; total increase for 1871, 126,054 tons. 

There is a decrease in the imports of Middlesbrough pig iron 
into Grangemouth. Last week they were only 1395 tons; while 
at same time last year they were 1552 tons, showing 157 tons in 
favour of last year, There is, however, an increase in the total 
imports to the extent of 11,280 tons in favour of 1871. 

Messrs. Connal’s store has been augmented by 800 tons of iron 
during the past week 

The malleable ironworks and shipbuilders were never so full of 
orders, and everywhere the same tone of unhesitating confidence 
as to the future prospects of this great branch of industry is to be 
heard. Plates and angle bars keep very firm, and there is still a 
great demand. Indeed, orders for a!l kinds of finished iron con- 
tinue to accumulate, and second-class makers are now getting 
better prices. The following are the quotations:—Common bars, 
£7 10s. to £8; angle iron, £8 5s. to £8 15s.; ship and boiler plates, 
£10 to £11 ; nail rods, £8; allsubject to the usual discount. | 

Owing to the scarcity of puddlers, and the increasing demand 
for finished iron, a large business has been done in importing 
puddled bar lately; one firm alone, within the last few days, 
having contracted to deliver 6000 tons in the malleable iron dis- 
trict. This will tend to check the existing mania for strikes 
among the ironworkers. 

The coal trade everywhere is exceedingly brisk, and the stormy 
weather has already created an increased demand for the house- 
hold kinds. Many new fields are being opened, while several large 
owners are sinking shafts to deepen seams which have been left 
untouched. for many years, owing to the want of demand; but now 
the trade is so busy there is a fair prospect of a good return for the 
extra capital expended. In the shale pits a good business is being 
done, and the mineral oil manufacturers are again in the midst of 
their heavy winter contracts, for which better prices are being ob- 
tained. 

The engineers and ironfounders are all busy. It is rumoured 
that one at least of our local ironfounders has recently visited 
Middlesbrough with the view of starting a foundry there for the 
manufacture of pipes, and thus save the cost of freight on the 
raw material, and also the extra expense of delivering the finished 
work in the North of England. 
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A large establishment for the manufacture of tubes has recently | 


been erected on the north side of the Glasgow and Greenock 
Railway, and it has now commenced operations. It is reported 
that a large engineering firm have leased about nine acres in the 
same locality for the erection of new works. 

Good reports continue to be given with regard to the working 
of the Ferrie furnace—so well indeed has it worked that the 
Monkland Company are engaged building another on the same 
principle, the only difference being that the new furnace will be 
plated all over the same as in England, and not hooped. When 
this furnace is finished Mr. Ferrie expects to heat with the extra 
gas all bis blast furnace engine boiler flues, It is reported that 


the Messrs. Baird, of Gartsherrie, are likely to erect some new 


furnaces at Lugar Ironworks, 
Large new contracts in sbipbuilding continue to come to the 


Clyde. 


Messrs. I. and G. Thomson have received orders from 


a 
the assistance of the masters in Newcastle have | 


> places of the 9000 men who turned out | Partick, is being rapidly proceeded with. , 
; | pier will form a straight line from Pointhouse to the late shipyard 





Messrs. Burns and Maciver to construct two “ four-deckers, ” of 
great size and power, for the Atlantic service; and, in addition, an 
order to lengthen two of their steamships. These orders alone 
will add about 10,000 tons of steam shipping to the building opera- 
tions of the Clyde. 

The shipbuilding trade is much disturbed at present by the strike 
of the shipwrights in most of the yards. An advance of 3s. per 
week is demanded, and unless this is conceded it is likely that the 


movement will become generalon theClyde. The masters have made | 


an offer to advance ls, 6d. per week of sixty hours, but these terms | 


have been refused, and about 900 carpenters have struck work. 
The movement has also extended to Renfrew and Greenock. 
masters, at a meeting held this week, expressed their determina- 
tion to stand firm. A large fund is to be raised to enable the 
masters in the North of England to continue their present resist- 
ance to the claims of the engineers on strike there. 

‘he construction of the new pier on the Yorkhill grounds, 
When completed this 


of the Messrs. Connal, and will be more than 1200ft. in length. 
The main piles, which the workmen are at present engaged in fixing 
into the soil, are ranged in three tiers—the first being of course 
the strongest, and therefore the most difficult in construction. 
The respective lengths of the piles are, front row, 50ft. long ; 
second row, 42ft. long ; and third or rear row, 40ft. The spaces 
between the piles of the front tier will be filled up with sheet 
piles, which, it is believed, are the largest ever used on the Clyde. 
When this portion of the work is completed the front and rear 
tiers will be covered with 4in. boards, and the space between the 
rear boards and the bank will be tilled up with cinders. Yorkhill 
Park will then be brought to the level of the pier, and the work 
will be completed. 


WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 

THE IRON TRADE : Business again wearing the aspect of earnestness: 
The market showing more animution: The work to be done: 
Quantity of iron manufactured not equal to the requirements of 
consumers—THE UNITED STATES DEMAND FOR RAILWAY IRON: 
Diminution of purchases: Little ground for apprehension— 
CANADIAN REQUIREMENTS: Employment at the steel works: 
Considerable pressure on the steel trade--CONTINENTAL BUSINESS 
quiet: Improvement in Russian prospects: Signs of an exten- 
sive trade for the next year — THE HOME MARKET: Prices 
tending upwards— THE TIN-PLATE TRADE—STEAM AND HOUSE 
COAL TRADE: End of the strike: Selection of arbitrators— 
RESUSCITATION OF OLD COLLIERIES. 

AFTER a brief respite business is beginning again to wear some- 
thing like the usual aspect of earnestness. The iron markets show 
a little more animation than could have been witnessed a week or 
so ago. There are, however, no important fresh transactions to 
be recorded on any account, Makers have still a good deal of 
work before them to execute the orders in hand, and until their 
books are pretty nearly cleared of old engagements they will not 
be in a position to accept many new ones. Some little dissatis- 
faction is beginning to be expressed as to the amount of work 
turned out, as the quantity of iron manufactured just now is 
scarcely equal to the requirements of consumers. The facilities 
for excursions held out by the railway companies, and the brilliant 
weather, continue to draw and keep away a number of the best 
hands from the mills and forges, so that it is impossible that work 
can be pushed forward while this lasts, 

Railway iron is not in quite so great a demand for the United 
States, and, had not orders from that country accumulated on 
makers’ books during the last. couple of months, the employment 
afforded on account of the Republic would not have been very 
extensive at present. Few specifications have lately arrived, but 
it is rather difficult to say whether, if there were not contracts 
unexecuted, the puichases would not be renewed in the usual 
large scale by our Transatlantic customers. There can be little 
if any ground for apprehension, although, taking the district 
through, it must be admitted that once operations at the great 
works are resumed with the usual vigour the unworked orders will 
rapidly disappear, and new work will soon be in requisition. But 
looking at the vast mainways that are in progress in various parts of 
the world, and the comparative lowness of stocks, one must conclude 
that there need be no alarm as tothe future. Canada will be one 
of the most iniportant customers in this district for some time to 
come, but more particularly for steel materials. The steel works 
now in existence in South Wales and Monmouthshire are busily 
employed on steel contracts, and there are every week evidences 
that if the works were more extensive ample employment could 
be found for them, Canadian purchases are being made as fast as 
makers can undertake the orders, and, as the demand commenced 
rather late in the season, there is now considerable pressure in 
this branch of the trade. 

Continental business must be pronounced quiet, but it is satis- 
factory to note some improvement in prospects with respect to 
Russia. There are now signs of an extensive trade being done in 
railway iron between this district and the empire next year. As 
was expected, orders are beginning to come to hand as the season 
draws to a clese, and there is little doubt but that an extensive 
delivery will be commenced to the Baltic ports next spring. 

Bars are in request for Turkey, Greece, and others of the 
southern continental markets. Plate makers are as busy as they 
can be, there being an active demand kept up on foreign and home 
account. 

Home buyers, apprehensive of a change unfavourable to them 
taking place in prices, are somewhat more anxious to place con- 
tracts at current rates, but without much success. Pigs in exten- 
sive request, As to prices, nothing further has transpired as to 
the expected advance, but quotations obtainable continue to show 
an upward tendency. 

In reference to the tin-plate trade there is not much that is new 
to be reported. Throughout the district the works are working 
full time, and most makers have sufficient work to last them 
through the winter. Prices are maintained without difficulty. 

In the steam coal trade renewed prosperity is looked forward 
to. The strike is entirely at an end, and work has been resumed 
with regularity since last week. All the men have returned to 
work, with the exception of some who have found suitable and 
constant work in other localities. It is particularly satisfactory 
to find that notwithstanding the workings of the collieries 
were so long at a standstill, everything has been found in safe and 
sound condition, sothat the men could recommence operations with- 
out any apprehension of danger more than would be necessary 
under ordinary circumstances. As soon as the terms of the agree- 
ment come to between the delegates and the masters were 
thoroughly explained to the turnouts, they were readily assented 
to by the great majority of the men, the dissentients being, indeed, 
a mere handful of malcontents. A meeting of the representatives 
of the men and the coalmasters was held on Monday to determine 





| upon the arbitrators, and the result was satisfactory. As was 


surmised in last week’s report, Mr. Bidder, the eminent engineer, 
was selected on the part of the coalmasters, and Mr. Alexander 
M’Donald, the president of the Miners’ Association, was nominated 
to act in behalf of the men. It is understood that there will be no 
difficulty in getting those gentlemen to act, and every facility will 
be given for getting up the necessary evidence and to expedite 
the investigation. There is a good demand for steam coals on 
account of the leading foreign markets, and large supplies will be 
wanted from the collieries for some time to come. The prices are 
so far maintained. The demand for house coals is fully equal to 
the average for the time of year. 

Several old collieries are likely to be resuscitated during the 
ensuing months, as the requirements of foreign markets will no 
doubt be large in future. Satisfactory progress is being made in 
the pumping of the water out of the old Gnoll Colliery, Neath. 
The new and powerful engine which was started about a fortnight 


The | 





ago continues to work very satisfactorily, and nearly 100,000 

gallons of water are thrown up from the workings daily, so that it 

might well be imagined that the water which has so lain in 

the colliery is rapidly diminishing. Other new machinery is about 

—" erected for the purpose of sinking the old shafts to a greater 
epth. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 

STATE OF TRADE IN WEST YORKSHIRE—SMOKE AT KEIGHLEY—THE 
TELEGRAPH IN THE NORTH — Rattways: South Yorkshire : 
Trent, Ancholme, and Grimsby : Furness—MATERIAL PROGRESS 
OF BARkROW—THE CUMBERLAND IRON TRADE— WHITEHAVEN, 
CLEATOR, AND EGREMONT RAILWAY—EARTH CLOSETS AT BraD- 
FORD—SCARBOROUGH AND WHITBY RAILWAY—STATE OF TRADE 
AT SHEFFIELD. 

THE West Yorkshire iron trade continues very active. The rail- 

makers are busy on foreign orders and shipments of rails, as well 

as of locomotives and of all kinds of railway plant, are being 
hurried forward, 

Mr. Arnold Taylor, Government inspector, held an inquiry at 
Keighley, on Friday, as to the existence of smoke nuisance in 
that town. It was contended, in the course of the inquiry, by 
one witness, that absolute prevention was impracticable. 

The Post-office authorities are greatly extending their system of 
wires in the north-eastern district. Shields, Sunderland, and all 
the principal towns are being connected with Newcastle by several 
new sets of wires. 

At the half-yearly meeting of the South Yorkshire Railway Com- 
pany, on Saturday, it was stated that since the last meeting the 
new extension from D ter to Rotherham had brought a fair 
amount of traflic to the company. 

The Trent, Ancholme, and Grimsby Railway Company now con- 
trives to provide its shareholders with a dividend at the rate of 
34 per cent. per annum. 

The Furness Railway Company has recently let contracts for 
the construction of a tidal basin which will form an entrance to a 
proposed new dock and for a branch line from Arnside to Flin- 
caster. The Barrow loop line (from Salthouse Junction to the 
Hawcoat branch) has also been commenced. 

Great progress has been made with new works recently com- 
menced at Barrow. A flax and jute mill is nearly completed, and 
will shortly be at work. Shipbuilding and engine works are in a 
forward state. A wire mill is completed and in operation, and 
iron rolling mills and a wagon manufactory are commenced. 

The Cleator Moor Hematite Company has four furnaces in blast, 
and it is reported that it intends to light a fifth. The construc- 
tion of the works of the Lonsdale Hematite Company at Bransty, 
near Whitehaven, progresses slowly. At Harrington the whole 
of the furnaces belonging to Messrs, Blair, Blain, and Patterson 
are in blast. Rapid progress is being made with the construction 
of the works of the Mosslay Hematite Company at Slater Beck. 
Sidings to connect the works with the main line of railway are 
laid down, the smiths’ and joiners’ shops are almost completed, 
the walls of the depéts for receiving coal, lime, &c., are being 
built, a reservoir has been made, &c. The Workington Hematite 
Company, which has four furnaces in blast, has plenty of orders 
on its books. The extensive works of the West Cumberland 
Hematite Company continue in full operation. At Maryport two 
additional furnaces, which are being built by the Solway Hema- 
tite Company, are fast approaching completion ; and Messrs. Gil- 
mour are erecting two furnaces in addition to the four which they 
have at work. The finished iron trade of Cumberland is in a 
healthy condition, and the rolling mills at Workington and Mary- 
port are well supplied with orders. 

The Cumberland coal trade continues prosperous; in certain 
districts the demand is decidedly in excess of the supply. This is 
especially the case at Whitehaven, 

Messrs. T. Nelson and Sons, of Carlisle, are executing a contract 
for doubling the Whitehaven, Cleator, and Egremont Railway on 
the Marron extension. It has been idered y to com- 
plete the doubling of the line between the Trizington and Eskatt 
stations, and also to erect new stations at Cleator Moor and 
Woodend. The contract for these works has been let to Mr. 
Harrison Hodgson, of Workington. 

The sanitary committee of the Bradford Corporation has decided 
- Svaanine the council to adopt Gaux’s system of earth 
closets. 

The directors of the Scarborough and Whitby Railway have 
accepted a proposal from Messrs. Kirk and Parry to build the line 
for £110,000, The cost of the land required for the line is esti- 
mated at £15,000. 

At Sheffield trade matters continue in a satisfactory condition. 
Engineers’ and machinists’ tools are in better request, and in the 
heavy branches the activity previously noted continues unabated. 














PRICES CURRENT OF METALS AND OILS. 





































1871, 1871 
Z£4ada £ d. s d. 
Copper — British — cake 
er CON». 6s 7410 0.75 0 0 
Best Selected 0 0.78 ¢ 0 
5 ee 0 0..81 0 0 
Bottoms .... . 9 0..83 0 0 
Australian, perton .. 75 0 0..75 0 0 
Spanish Cake ........ 63  9..50 0 0 BASS oc cc cccccccocs 166 (00..0 00 
Chili Bars . -- 6610 0..6810 0 Refined, in blocks.. 1370 0..0 0 0 
Do, refined ingot .. 76 0 0..0 0 0 
Yellow Metal, per Ib. .. | 0 0 6).. 0 07} 25 0 0..27 0 0 
Iron, pig in Scotland,ton 3 2 6 cash. 000.001 
Bar, Welch,inLondon | 710 0..712 6 2 » 0..33 6 6 
Wales.| 615 0.. 617 6 000 ©0080 
Staffordshire, 8 5 0.. 815 0 O18 00 0 
Rail, in Wales ...... 615 0..7 00 Ol» 6..017 6 
Sheets, single in Lond 915 0..1016 0 33000..0 00 
Hoops, first quality ..| 9 0 0.. 515 0 3200..900 
Nailrods .. oes 5 0. 810 0 Sperm, body ........ #0 0 0..81 00 
Swedish .. 915 0..10 0 0 hale,South Sea,pale *3 0 0..3310 0 
Lead, Pig, Foreig: 1° 10 0..17 128 6 Yellow o..000 
English, WB. 20 5 0..2010 0 Brown 0..31 10 0 
Other brands ib 0 0..8 5 * EL 0.0006 
Sheet, milled . 3 50..000 Olive, Gallipoli 0..62 0 0 
Shot, patent ... 2010 0..0 00 Spanish .... 0..40 0 0 
Red or minium . 2010 0..0 0 0 oeee eee-ee 7 o 0 0 
White, dry /2510 0.26 0 0 Tdnesed § .000c0csdeee | 38 0..000 
ground in oil 000..000 Rapeseed, English pale 0.0 0 0 
Litharge, W.B. ... 000.000 Brown... .. 4 0 00 
Quicksilver, per bot . wlo 0..0 00 Foreign pale 0.000 
Spelter, Silesian, per Is 5 Q..15 10 0 wn . 0.000 
Eng! . . 0..18 10 0 0..53 0 0 
Zinc, ditto sheet... 0.000 0.000 
Al 
PRICES CURRENT OF TIMBER. 
1871. 1870, 1871. 1870. 
Per load £2:32£6| £4 Per a 4645 
Teak cocccesecesecel? 51310/13 01310 Yel. pine, per reduced C. 
Quebec, redpine .. 315 415/ 415 415 ja, Ist quality 18 0 9 1°| 161018 © 
ellowpine.. 4 5 5 5| 4 0 415) Qnddo. .. 12 513 10 12 01210 
Bt. Joun's N.B.. yell 0 0 © 0/ © © O O | Archangel, yellow.. 321) 1-30) 111913 0 
Quebec, oak, white.. 6 0 6 5| 6 0 610 St. Petersburg, yel. 13 013 0) 111/138 0 
birch ...... 310 410] 815 5 0/| Finland .......... 710 8 | oou 
40/45 5 6|M J ov 00; Tuo we 
30/0000 8.010 1¢} 9 010 © 
610; 5 0 610 white $38.9 ee 
4 0/| 3 © 410 | Gefle, yellow ...... 10101210) 10 5 12 le 
3 0; 3 0 4 0O| Soderhamn........ 81012 v6) 81lv 12 4 
310/ 38 © 4 ©) Christiana, per 
210| 210 3 0| 120ft. bys by 8 $10 0.12 1¢) 10 01919 
610 : 15 5 ; lon woe eee 
610; 315 5 4 lank, Int. 
6 0} 6 @@ 6} ver weiin f 9901, 9 008 
410!) 315 510 Staves, per standud M. | 
515 510 610 | Quebecpipe ....... 8 ©83 079 000 
“terme g yp neg ee ly = 33 24 vi 8 020 0 
Quebec, wht. spruce 0181)'181018 “© Baltic, crown .. ° 
St John.whtspruce 121014 121014 @ Pine he piss 0 175 0/170 0 180 0 





Tue Beveran Irow Trapze.—This trade continues prosperous. 
Prices display little variation. In the Charleroi district pig is 
sold readily, and the current of orders for special descriptions of 
iron is constantly increasing. 
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THE ENGINEER. 








THE ROYAL AGRICULTURAL SOCIETY’S PRO- 
GRAMME. 


+ We have no doubt that the extracts from the pro- 
gramme of the Royal Agricultural Society referring to the 
Cardiff meeting, and published in our last impression, have 
been perused with interest by a great number of our 
readers. We are not equally certain that all its provisions 
have been fully understood, or that the precise nature of 
the portable engine trials has been fully comprehended. 
It will be seen at a glance that the old rules have been 
widely departed from; indeed, the only stipulation laid 
down is that the pressure shall not exceed 801b. Intending 
competitors may therefore make up their minds that the 
ordinary commercial engine has not the smallest chance of 
taking a prize. According to the conditions—or more pro- 
perly speaking, no conditions—laid down in the programme, 
competitors may use any device they think proper to in- 
crease the evaporative efficiency of their boilers, or to in- 
sure economy in the use of steam in the \engines. The 
trial at Cardiff will therefore be a trial of “racers” in the 
fullest sense of the term. Whether the judges will or will 
not use their own discretion in determining what engine 
shall be disqualified from taking a prize, because it is un- 
suitable for farmers’ work, is a point which need not be 
discussed at all. The only question to be settled, or which 
can be settled, by the judges, is which is the most econo- 
mical engine in the sense that it runs longest against a 
given load with a given supply of coal. It will be 
impossible to reject one engine because it is a racer, 
when the greater number of, if not all, the competitors, 
will be racers. It is possible that a few individuals 
may enter ordinary portable engines for competition ; 
but they will have no more chance of a prize than a 
cart-horse would have of winning the Derby. We should 
not be surprised to see a Corliss engine entered, and there 
is nothing on the face of the programme to show that such 
an engine would be excluded from the competition, or re- 
fused a prize if it burned less coal than any other engine 
in doing its work. At Oxford the judges refused to per- 
mit an engine by Messrs. Brown and May to be tested 
because it was fitted with a water grate. The grate was 
replaced by ordinary bars, and the engine did a very good 
duty. But at Cardiff any one may use a water grate, or a 
Warsop engine, or, for aught that we can see to the con- 
trary, a condensing apparatus if he thinks proper ; nor is 
it impossible that a condensing portable will be entered 
for competition, A 5-horse engine may be entered, for 
example, and worked up to 15-horse power. If this 
engine has a good boiler, and is very well made, it will pro- 
bably give one indicated horse-power for every 25 lb. of 
steam passed one it, provided it is fitted with a con- 
denser. This would be equivalent to a run of about six 
hours, with 210 Ib. of Welsh coal. In other words, 2} Ib. 
of coal must evaporate 25 Ib. of water, or each pound of 
coal must convert something less than 10°75 Ib. of water 
into steam. This is quite within the range of possibility. 
The whole quantity of water to be evaporated in six hours 
would be 2270 Jb., or a little over one ton. To condense 
this to a temperature of 100 deg. would require about 25 
tons of water. There is nothing in the programme to 
show that an exhibitor would not have a right, if he 
thought proper, to run 20 tons or so of water through his 
condenser during the trial. There are many uses to which 
a portable engine is put which would render the employ- 
ment of a condenser so strictly legitimate, that we do not 
see on what grounds, so long asan exhibitor thought proper 
to pay for the water, and provided he had means of gettin 
rid of it without flooding the yard, he could be preven 
from working a condensing engine. For example, take a 
portable engine driving a centrifugal pump ; here the con- 
densing water is supplied ready to hand. Again, in many 
cases the portable engine is put to do a day’s thrashing by 
the side of a pond holding all the water and more, re- 
quired for the given purpose. Nay, to carry the point 
further, an exhibitor might run his engine for five hours 
without condensing, and then at the last use a ton or so of 
water for condensation—just enough to give him a decided 
advantage over any other competitor. We do not assert 
that this will be done, but there is nothing in the conditions 
to prevent its being done, and the employment of condensers 
is so strictly legitimate that the judges would find it very 
difficult to exclude engines fitted with them, especially if 
more than one were entered for trial. 

It is in one sense to be regretted that the judges have re- 
tained the term “ nominal horse-power,” and yet it is very 
difficult to see how they could have ignored it altogether. 
In the portable engine trade it must be remembered that 
the term really has some approach to a definite meaning. 
For example, an intending purchaser knows that what is 
called an 8-horse engine by most makers ‘will drive a full 
sized thrashing machine at the proper speed, and he equally 
well knows that a 4-horse engine will not. There must be 
some rule which will guide a purchaser to a proper deci- 
sion, and in the absence of any other, the notion conveyed 
by the term nominal borse-power does pretty well. It may 
be found possible hereafter for makers to call their engines 
“No. 1,” No. 2,” &c., according to the power, stating in 
their catalogues what heating surface and piston area is 
provided in each, But until the public are s«pplied with 
some definite means of discriminating between the capabili- 
ties of different engines, the word “nominal” must be 
retained. We do not wish it to be thought that these ar- 
— will apply to large stationary and marine engines, 

or they will not. They apply to portable engines, and to 
portable engines only. 

Some exception has been taken to the rules laid down 
by the judges for calculating the nominal power of the 
somgeines engines, which, it is urged, ly, accordin 
to the rules, is determined by the size of the fly-wheel. 
We confess that we see the matter in a different light. It 
is the usual practice to fit engines intended to drive 
thrashing machines, and of about 8-horse power nominal, 
with fly-wheels 5ft. in diameter, and to run them at 120 
revolutions minute, corresponding to 1884ft. per 


minute, which will drive the drum at about 1000 revolu- 
tions per minute, Now, if one maker enters an engine 





with a 5ft. fly-wheel, and another maker enters an 
engine with a 23ft. fly-wheel, other things being equal, 
the nominal power of the engine with the =e wheel 
will be double that of the engine with the large wheel. 
But wedo not see how any objection can be legitimately 
urged against this, because the relation that exists 
between the nominal power of the engine and the power 
indicated on the brake is quite independent of the size of 
the fly-wheel. On paper may apparently be a diffe- 
rence, but not in practice. If the engine with the small 
fly-wheel is really to be double the power of the engine 
with the large fly-wheel it must have double the boiler 
wer, and it must, in doing its practical work in the 
yard, run at double the speed of the engine 
with the 5ft. fly-wheel. In calculating nominal horse- 
power the judges now take cognisance of piston 
to a certain extent; but they do also that which 
has never been done before—they take into account 
the velocity imparted to the load. It is difficult to see how 
a more perfect scheme for calculating nominal horse-power 
could be framed, and it secures the condition that if one 
engine is rated at twice the power of the other it will 
y be capable, under the conditions, of doing twice as 
much work. According to old rules this end was very im- 
perfectly fulfilled. It is farther to be remarked that engines 
with small fly-wheels, and running at high velocity, enjoy 
no favour with the public, and it would probably be found 
a very bad speculation to enter on the construction of port- 
able engines with 3ft. fly-wheels intended to drive thrash- 
ing Bue an This fact the judges no doubt bore in mind 
when they prepared their programme. 

One point is worthy of special notice. All the engines 
will be tested with the governor in action. Heretofore it 
has been the practice to take out the throttle valve for the 
run or to disconnect the balls. This will no longer be 

rmitted. But inasmuch as the use of an ordinary 
throttle valve operates prejudicially by wire-drawing the 
steam, a great stimulus will be given to the introduction of 
self-acting expansion gear. We x! also remark that in- 
dicator gear must be fitted to all the engines, and we do 
sincerely hope for the credit of the profession that we 
shall find a marked improvement over the practice this 
year at Wolverhampton. The fitting of the gear was there, 
with one or two exceptions, simply as bad as possible, and 
caused an enormous amount of worry, delay, and trouble 
to the engineers and judges. 





IRON AND STEEL INSTITUTE. 


(From our own Correspondent.) 

Tne attendance had in no degree fallen off when, on Wednesday, 
the business was resumed. The list of members, all eligible for 
re-election, was read, the thanks of the Institute were given to 
ahve i tae oe oy hick th Mes sortainitg th 

ps ‘or manner in wi ey were en e 
Institute, and to the committee at Dudley Mechanics’ Institute, 
for the use of the rooms of the Institute during the meeting. 

Mr. Bell, vice-president, in supporting the v: remarked that 

and others from the north were deeply impressed with 

the great warmth of the reception that they were receiving. The 

members of the Institute were getting so used to warm receptions 

everywhere they went, that he was afraid they were habituating 

themselves to them, taking them as a matter of course. Hence it 

chaps became necessary to call the meeting’s attention to their 
debtedness to gentlemen who favoured them with invitations. 

The President then called for a discussion upon the blast fur- 
nace Papers, read on the previous day. 

Mr. Jones thought that Mr. Gjers gave undue prominence to 
stimulus given to the increased size of the Cleveland blast fur- 
naces by the alteration in the Witton furnaces, inasmuch as if 
he (Mr. Jones) was not mistaken the alteration in the Thornaby 
furnace ed that of the Witton. Further, in this matter 
of 1, urnaces it should not be forgotten how much they were 
all indebted to Mr. Archibald Slade, of that town, who at an early 
modern date put up a furnace at Jarrow, 60ft. by 18ft. Gin. (as 
large in capacity as the Whitton Park furnace), for working the 
Cleveland ore. Mr. Slade was the first to x of furnaces of 
these large capacities. In the early part of 1839 Mr. Snelus brought 
the subject under his attention. 

Mr. Gijers replied that he gave the dates as they were supplied 
to him by the several firms mentioned, and he thought that he was 
right in dating the remodelling of the furnaces from the changes 


which were made at Witton Park. Mr. Vaug encouraged by 
the Witton Park alterations, enlarged one of his furnaces at 
Middlesbrough to 75ft. 


Mr. Fothergill remarked that on the day before they had an 
admirably written paper from Mr. Whitwell, to whom 
credit was due for having enabled the iron trade to accomplish so 
much and save so much as was now possible with the aid of his 
hot blast stoves. At the same time he had learnt that whilst very 
high tem ture had been secured, that temperature was not 
always the most economical in —;~ to the quantity of iron 
produced; that in one case his friend Mr. Bell had been consulted, 
and recommended a lower biast; the recommendation had been 
adopted, and better results followed. Now it would be of great 
— ace | = the trade to my ay ~~ was the — 

any, t rom increasing temperature from 
1000 a. to which it could be got with the oo a up to 

.» to which it could be heated by Mr. Whitwell’s stoves. 

He should very much like to hear Mr, Bell upon the subject. A 
better authority he did not know; nor was his readiness to im 
to others his immense store of information less remarkable 
the extent of that store. To him Mr. Bell’s great liberality and 
trade patriotism appeared something marvellous. 

Mr. E. Williams likewise desired some information from Mr. 
Bell. His inquiry related to the economy of fuel. To him it 
seemed that t' was a deal of unnecessary information 
taught as to the blast, and that information did not lead to economy. 
What in his opinion had to be done was for the jing gas to 
caught, that it might be ascertained what was its ical com- 
position. If it contained a large quantity of carbonic acid they 
might be sure that the furnace was working with a small amount 
of coke ; but if the gas contained a large amount of carbonic oxide 
then they might be certain that they were using their coke waste- 
fully. e means of testing the economical use of coke were very 
simple indeed—merely to catch a small quantity of gas, ascer- 
tain what. proportions it contained of carbonic acid and carbonic 
oxide respectively, and measure the sensible heat of the escaping 
column. Another point that should, he thought, be considered, 
was the question of size. In his view, the increased economy of 
modern furnaces was due more to height than to capacity. 
ae ee the increased capacity would not have been 

ive. 

Mr. I. Lowthian Bell then spoke at considerable length upon the 
whole question, although he said he feared that some of his 
brethren w the and oth 





| in the most philosophical spirit possible. He was inclined to 


think that the question of the great enlargement of blast furnaces 
was retarded for some time by the want of information on the 
a ae ; and be wap ot to agree iy! :~ Gjers that the - 
ofa ° e enlargement urnaces were not 

that licheneny character to induce any one but a bold man to 
undertake the erection of furnaces 75ft. high. His own experi- 
ments at a cubic space of 3000ft., then they went up to be- 
tween t. and 5000ft., and subsequently to In Pact, he 
built a furnace 50ft. high. The question was, had there been suffi- 
ciently beneficial results to justify this great advance? He must sa: 

that he had failed to see ths beneficial result of a great deal of what 
had been done. It was only when they doubled the size of the 
furnaces that they succeeded in obtaining the economy in the use 
of the coke that was now so well-known to the mem of that 
Institute. He was i 


d 
i 
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they 
from which in the higher furnaces they were free. 
therefore, have high furnaces. As to the testing of the w 
the furnace, that gentleman put the matter in exactly 
light. If one were to talk for a twelvemonth the point 
be put better than Mr. Williams had put it in the few 
used. His friend Mr. Whitwell had attempted to draw 


te 


him a kind of cordon sanitaire. Mr. Whitwell had tried, very 
much against his (Mr. Bell’s) will, to equate Oe from gentle- 
men of a purely practical turn of mind, w his object fad all 


iS 


along been to be rather the practical than the scientific man. 
Bell then went on to explain that, as to the Consett 

had, after making experiments, remarked that although proprie 
might enlarge the furnace as they intended, 
result would not be satisfactory. A furnace 
peas, a8 eee say did not work so we 
Mr. Jenkins was kind enough to ask his and his 
that the extreme heat of the blast was to 


Poaeué 
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blast was reduced, and Mr. Jenkins had informed him that they 
had reaped benefit from the change. When he (Mr. Bell) was 
consulted there was a problem to be solved, and he contended 


that he solved it. His friend Mr. Whitwell had rendered 
the proprietors of the Consett furnaces very great service. 
He said it before, and he repeated it now; but as 
they had a limit upon the further advance of the furnaces 
in the Cleveland district, so also, he contended, had the 
Consett gentlemen a limit upon theirs. Mr. Bell further 

himself to Mr. Whitwell’s and maintained that that gen- 
tleman had proved too m The model with which Mr. t- 
well had illustrated his paper Mr. Bell contended could not show 
them what was going on inside a for all the portions of 
the charge went into it and came out of it the same size, whereas 
it was his (Mr. Bell’s) conviction that whatever might be the 
shape assumed by the coke and the limestone, as to the 

that occurred which they saw in the operation of slaking lime, the 
stone became pulverised and broken up into impalpable powder. 
These might be the sentiments of a theoretical man, but it was 

the experience of a practical man. 

Mr. Whitwell, adverting to the question put by Mr. Fothergill, 
explained that owing to some changes of —— a furnace 
at Consett had been put to work iron for which it was not origi- 
nally intended. For the purpose to which the furnace was now 
being put he did not say that it was the best adapted. As to the 
remarks that Mr. Bell had made relative to the notice of him 
which the returns he (Mr. Whitwell) had obtained from the fur- 


the | nace records justified him in penning, he was sorry if he had 


written anything that was improper. (‘‘No, no,” from Mr. Bell), 
And if he had transgressed the vat the Institute in any — 
(Mr. Bell: *‘ No, no.”)—he hoped Mr, Bell would pardon him. 
The speaker then went on to contend for the accuracy of his 
paper, and for the correctness, as far as was possible, of his model. 
Mr. Ramsay, who was called upon by Mr. Bell because he had 
just blown in a furnace with superheated blast, said he concurred 
with some of his friends who rejoiced that they were to have no 
more furnaces in Cleveland. e spoke of the great economy 
which resulted from early ——_ which he conducted at 
Jarrow with strong blasts, asa pillar of 4j1b. Instead, as 
his neighbours had anticipated, blowing the boshes out, and the 
whole contents of the furnace into the air, the result was that 
they made No. lironfortwo months running. That wasa wrinkle, 
and he had ever since tried to get plenty of blast. Hot-air stoves 
he had had burnt over and over again, and he need hardly say 
during the night shift. This had now, however, been settled by 
Mr. Whitwell, with whose stoves this did not occur, and whi 
moreover, enabled them to get a blast, as oS he sup; 
1400 deg. ; and their belly pipes were very hot ind Th had 
beautiful instruments for measuring the heat, but they were 
all beaten by the extreme height of that of the Whitwell stoves. 
That heat enabled them to use stone containing a very low per- 
> of iron, yet to produce a pig that much gratified the 
puddlers. All this was done with 20 cwt. of coke to the ton of 
iron. Other beneficial results were to be looked for, Mr. Whitwell 
had told him, from a greater draught. Mr. Whitwell should have 
an y oy 4 of proving that much. As to the exact heat of 
the t they were getting from the stoves of Mr. Whitwell, 
whether it was 1400 deg. or 1150 deg., to which point alone the 
instrument of Mr. Siemens went up, he was not very careful to 
get determined, for he felt the wisdom of the remark of his 
furnace manager, who said : ‘‘So long as you get your belly pipes 
ay what -* do you bya - ante ‘ 
. — who was upon e vice-presiden' 
= with satisfaction of the working of Mis furnaces in the 
eveland (district, where they were an ption, i h as 
they worked with open tops upon the principle of Mr. Adden- 
brooke. In tho last quarter, however, their consumption of coke 
was 234 cwt. per ton of iron, which was an increase mn the pre- 
vious quarter of l cwt. per ton. He attributed the difference in 
the two quarters to inferior coke, —_o of the great demand 
the coke burners now experienced for their product. As to tem- 
perature, he was now anxiously investigating it, for he wanted to 
put up new stoves. At present, ag Cp about 900 degrees, 
t varied sometimes 100 in course of the week, which 
he thought sadly too)much. They used 27} cwt. of raw stone of a 
lean quality, and a/little forge cinder to the ton of iron. As to 
the size of the furnace throat, one was wide and the other narrow. 
In the wide, economical results followed upon oe ma- 
terials carefully and \evenly spread in the ane > e narrow 
throughout this operation was unnecessary. ‘ore he quite 
agreed with Mr. Whitwell as to the great necessity of charging 
e materials properly at the top of the furnace. 
The reading of papers was now res' Mr. Snelus read a 
paper which will be found at p, 167. 
e 
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President remarked that such a paper as they had just 
heard from Mr. Snelus’ was especially in a new manu- 
facture. The document contained a great deal of information 


that would ultimately be found of great importance. 
great pleasure that he saw so much scientific know and so 
much patient investigation devoted to a subject in which he and 
as any Gans pees wane ee much interested. The cordial 
thanks of the ting were ded to the author. 
Mr. Danks then Ty Bee pe be found at p. 166. 
When the Secre ed , the 
President said that importance of the paper best 
ee sem oe the meng give to obser- 
vations from practical men, suggesting 
would begin the discussion. 
ag ee parry my by for Mr. Menelaus. 
. Fothergill thought 
which would lead up to some 
gen . Elo was op festunate on to be asked ty Ss, Micediow 
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was unaware that he had yet conquered them. Mr. Menelaus had 
introduced the pig iron into the rotary furnace, and he had pro- 
duced in his presence a very large and apparently a very satis- 
factory ball of iron ; but it appeared to him (Mr. Fothergill) that 
the fettling around the furnace seemed to get continually dis- 
lodged and broken as the contents assumed the malleable con- 
dition, and rolled about in the stage towards completion. This 
breaking and dislodging of the lining and the furnace constituted 
the first difficulty. The second arose out of it, and it was this : 
ganister being the fettling material, it followed that in its dis- 
lodgment and melting it mixed with the iron in the furnace, and 
deteriorated its quality. Thus not only was the furnace broken 
down, but the quality of the iron was broken down also, After 
what he saw of the difficulties with which his friend, Mr. Mene- 
laus, had to contend, and his inability, with all his experience, to 
overcome them, he admitted that he read with only little interest 
that a new rotary puddling furnace was to be brought under the 
notice of that meeting, notwithstanding the great importance of 
the question to the whole iron industry. He must, however, con- 
fess that he had listened with the greatest possible interest to a 
paper which dealt with a machine in which the breaking down of 
the fettling was not only no injury to the iron, but was positively 
beneficial to the yield. He om not, therefore, refrain from 
drawing attention to the singular value of such an invention, if 
its claims could be supported. 

Mr. E, Williams remarked that it was unnecessary to waste one 
word in endeavouring upon this occasion to show how necessary 
it was that they should havea mechanical puddler. Steeped as he 
was to the lips in this mechanical,puddling difficulty, he should 
hail with immense delight anything that should provide them with 
an efficient furnace, even though the cost should be much more 
than the present apparatus. Unless mechanical puddling was 
accomplished it would by and by be impossible for them to get 
their puddling done at all. As to whether the invention now 
brought forward was new they might leave to others; with patent 

r ights and priority of invention that meeting had nothing to do, 
but it was of importance for them to consider whether such a 
machine as was now presented to them was so different from what 
had been already tried as to offer hopes of success. For himself 
he did not very well see in what material point this machine 
differed from the Dowlais machine, which had had a great deal of 
time and money expended upon it, and which had been 
managed by one of the ablest, if not the most able iron- 
masters in the kingdom. That being so it was rather disheartening 
that another machine should be brought forward which did not 
differ from the Dowlais furnace. The Dowlais machine made ex- 
cellent puddled balls, but, as Mr. Fothergill had said, the quality 
of the lining marred the whole thing, and he was sure that Mr. 
Menelaus would not hesitate to say that the difficulties fairly beat 
him. That gentleman, had not, however, exhausted all his inge- 
nuity. If Mr. Menelaus should try again he would try with some- 
thing better;and if he did he would accomplish with his machine the 
same that had been accomplished with this. His (Mr. Williams) own 
opinion was that it was a mistake to go for thick lining. He did not 
see how the thick lining was to be made to stand. Thana rotary 
puddling furnace they could not devise a more efficient machine 
for breaking up the lining of any hollow body than a heavy mass 
of irregular-shaped iron rolling about within it. It was his view 
that a thin lining having the assistance of water or some other 
cooling appliance on the outside, perhaps, was better than a thick 
lining. He did not wish to be regarded as discouraging Mr. 
Danks, but looking at the machine with a puddler’s eye, and with 
the knowledge he possessed, he did not see anything in which his 
machine differed from what could be brought about with the 
Dowlais’ machine, with Mr. Menelaus at the end of it. 


Mr. Bell said that he reciprocated the sentiments which advo- | 


cated puddling by machinery instead of by hand labour. It 
was many years since he had anything to do with puddling, but he 


remembered enough to make him sympathise with those who de- | 


sired to have a steam puddling furnace. If he had forgotten any- 
thing, circumstances, moral and physical, every day reminded him 
of the necessity of — by machinery instead of by hand. 
But they must not be so ready to resort to that which promised 
the advantages desired. They should first be satisfied that it 
could afford the help that they needed. He saw by Mr. Danks’ 
paper that the machine was at work at irregular periods, The 
record was, ‘* Four machines two days, six one day,” and so on. 
He should like Mr. Danks toinform them why the furnaces in 
these cases were not at work six days, and not two days, or one 
day, or four days. It seemed to him that these irregular periods 
pointed to the difficulties to which attention was drawn by Mr. 
Williams with regard tothefettling. Still they must be careful not to 
throW any disparaging remarks upon any invention brought before 
them; for, as he had before observed, he regarded the Institute as 
a kind of filterer through which all new inventions must be made 
to pass. At the same time gentlemen who brought such questions 
forward must expect questions to be put to them. He found re- 
corded in the paper that certain quantities of pig iron were put 
into the furnace, and yet that when it came out of the furnace it 
yielded a greater weight of puddled iron. He need not remark 
how unlikely it would be for any iron in the North of England, 
not to speak of Staffordshire, to yield 84 per cent. more after it 
had passed through the puddling furnace than before it went into 
it. The inventor would tell them that this was due to the reduc- 
tion of very rich fettling. But it happened that whilst 9680 Ib. 
of pig iron were being used, 1500 1b of ore were used. It would not 
be difficult to calculate that that was equal to a gain of 8161b., 
which, upon the 15001b., gave them 54 percent. He was quite 
willing to admit that ore could be reduced in a puddling furnace, 
but he was not quite sure that so much as 54 per cent. could be 
got out of any ore by the action of a puddling furnace. 

Mr. Kitson said it appeared to him that this was a question of 
ettling. Mr. Menelaus used ganister. That fettling had been 

t ried in the ordinary furnaces with the same result. It might be 
that Mr, Danks had secured some kind of iron ore fettle that made 
his furnace a success. Had he discovered, or had he seen in Eng- 
land, anything similar to that which he had used in America? 
Mr. Williams had seriously discouraged investigation in this 
matter. Mr. Danks had, however, asserted that in the past week 
70 tons of iron had been produced out of his furnace. It seemed 
to him (Mr. Kitson) that this was a question which they ought to 
investigate. It would be very easy for them to doso. Consider- 
able sums of money are in the hands of the council, and it was quite 
open for consideration whether it would not be well for the council 
to take this machine, and, putting it into practical hands, investi- 
gate it for the benefit of the Institute. 

Mr. Menelaus said that he tried, and tried hard, for years, but 
he failed to secure satisfactory results. He experimented with 
kinds of lining. Ganister, he found, was that which stood the 
best, but it had the worst effect upon the iron. Now, however, 
Mr. Danks came and told him that he had taken the one step that 
he (Mr. Menelaus) had been unable to take. He was quite sure 
that no man in England would give Mr. Danks greater credit than 
he (Mr. Menelaus) would, or who would throw up his cap higher 
if Mr. Danks succeeded in doing that which he failed to do. If 
Mr. Danks had achieved that which they all so much desired they 
would all be glad and would adopt the invention. He offered to 
put up one of Mr. Danks’ machines, and to do so effectually, so 
that the entire method might be fully tested. This, however, 
involved the erection of the squeezers, which involved a consider- 
able outlay. Hence a mercantile consideration was involved, 
and a difficulty that, although Mr. Danks had been for some 
time in this country, was not yet disposed of. He (Mr. 
Menelaus) was willing to enter into a bargain with Mr. 
Danks, but if they went on haggling they should be a long time 
before they arrived at a satisfactory result. The matter had been 
discussed that morning in the puddling committee, and his friend 
Mr. Williams suggested that they should send a deputation, say of 
two practical men, over to America to see what the machine was 
doing there; and what it was likely to be made to do in this 
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| country. It had also been suggested that the funds in the hands 
of the puddling committee should be used for that purpose. He 
could only say that as to the deputation going over to the United 
States he quite concurred, and that if it should not be thought 
well to spend the money of the Institute, then that, with the aid 
of one or two spirited gentlemen, the deputation might be sent 
out without cost to the Institute, but all the information that was 
obtained should be at the service of the Institute. He the more 
approved of such a step as sending representatives to America, 
because, without at all disputing that Mr. Danks had accom- 
plished all to which he laid claim, he could net forget that some 
time ago an American inventor was at the Dowlais Works for 
about a year, and received all the help that they could afford him, 
yet he was unable to make anything else than a miserable failure 
of that which it had been said was a splendid success in America. 
It would be well, he thought, if representatives were sent to 
America. In that case the whole affair would be fully known to 
them in the course of two or three months. 

Mr. Walter Williams wished to know whether the stone that 
Mr. Danks used was anthracite, and whether the ore was magnetic? 
He had in his possession the whole drawings of a mechanical 
puddler; but a friend who had just written to him from the United 
States says: ‘‘Withhold your judgment on the mechanical 
puddler; Danks, aman in Cincinnati, has got a complete success.” 
He (Mr. Walter Williams) did think that Mr. Danks was very 
much in advance of anything that had been before done. With 
regard to thick fettling, he expressed himself the day before to the 
effect that no furnace with such thick fettling could succeed, and 
he was glad to find that Mr. E. Williams adopted his views. But 
if Mr. Danks would tell the meeting what the fettling and the 
stone were that he used they should be helped in their investiga- 
es Sending out a commission, however, was the best thing 
to do, 

Mr. Danks then came forward, and was cheered. He said that 
inasmuch as he was not accustomed to speak before an audience 
such as he was then before, he feared that he might not be able to 
answer consecutively the questions that had been put to him, but 
he would do his best. He would guarantee that any committee 
sent by that Institution, or by anyone else, should have every 
facility for testing with every kind of ore they chose; they could 
weigh in coal and iron ore, and witness the workings; they could 
also take with them as many practical puddlers as they wished. 
Similar investigations to those now suggested had been made 
in America. The suspicions had been the same there as they now 
were in England. People asked: ‘‘ How can you make so much 
iron as you state?” Hisreply was that he did not make it. They 
had, with his furnace, obtained an average of 50 per cent, of iron. 
Sometimes the yield was 15 per cent. over the pig iron; but with 
a pig iron similar to that which in the South Staffordshire district 
| was called “ mine metal” the average yield in excess of the charge 

was 6 per cent. As to the fettling, he had to say that what was 
needed was an ore that contained not more than 5 per cent. of 
silica, In America they had a mountain ore in which the average 
of silica was 5 per cent., though there were individual samples 
that possessed only 1 per cent. Any ore with 5 per cent. of silica 
wealh answer the purpose. There was a Norwegian iron ore that 
he had seen in this country that contained even a smaller propor- 
tion of silica than 5 per cent.; indeed, contained, some of it, hardly 
a trace of silica, That ore, he thought, would be available for the 
British ironmasters. The purer the ore was from silica the harder 
it was to melt. It was necessary to the correct working of his furnace 
that it should melt at a very high temperature. They melted at 
a temperature very much higher than could be got in a hand fur- 
nace, This was possible because uf the use of steam. The quality 
which the furnace turned out was far superior to that which could be 
got froma hand furnace. They removed every trace of phos- 
phorus. The silica and the phosphorus combined perfectly—much 
more so than could be expected in the hand furnace. Every par- 
ticle of the lining of the furnace was left. In this way they got 
their yield. He believed that if the average was taken from the 
beginning of the use ofthe machine that the average yield over the 
pig iron put in would be 9 per cent. As to the difference in the 
periods of working of the furnaces, to which Mr. Bell had drawn 
attention, the explanation was that at the different works in 
America where the furnace had been adopted they were set to 
work in fours, or twos, or ones, as the case might be, and they had 
been at work for the days set against them at the time when the 
report was drawn up. At the Cincinnati furnaces he built first a 
small furnace, which worked so successfully that the company 
ordered him to build two large ones producing the same quantity 
as the hand furnaces. These machine furnaces ran a race for 
nearly two years with the old hand furnaces. In_hot 
weather, whilst the hand furnaces could work two or three days, 
the machine furnaces made from seven to eight; and whilst the yield 
of the former was from 15 cwt. to 20 cwt., the yield of the latter 
was from 40 cwt. to 50cwt. Further, when the bars were put along- 
side each other upon the bar-bank there was as great a difference 
between the two as between light and darkness. On his recom- 
mendation the company, after these experiments, made extensive 
advances in the use of the machine, and to secure fair treatment 
in its work got intelligent though working men to assist in its 
management. He chose men even off the road, if they were intel- 
ligent, in preference to puddlers, who were prejudiced; and he 
made good puddlersof some of themin a month. Respecting the 
thickness of lining, it was a great mistake to suppose that a thin 
would be better than a thick lining. He said, on the contrary, 
that the thicker the fettling the better; and he spoke what he 
knew. The artificial bottom was intended solely to keep off the 
heat from the real bottom of the furnace, and so to prevent it 
from melting. A thin lining would not accomplish this. The 
initial fettling he used was composed of pulverised iron ore and 
lime mixed up like mortar. It was applied in that 
consistency, and when it was hard they might fire away 
at it till Doomsday, but they would not melt it. But 
they also used an inner lining of melted iron ore (chunks of ore 
were the best) which answered the double purpose of breaking up 
the iron and increasing the yield. In accounting for the 50 per 
cent. of yield obtained from the lining of the furnace, it was 
omitted to be stated that the puddlers used large quantities of roll 
scale and cinder obtained from the rail mills where old rails were 
straightened and cut up. Sometimes they had 350 lb. of fettling 
ina day, from which they produced 300 lb. of puddled iron. Heknew 
of nothing that removed the silica and phosphorus from the 
iron so readily as this machine did. He had never made so good 
a quality of iron as from this machine. All kinds of iron had 
been testedin it. People in America had brought iron thousands 
of miles with which to try the capabilities of the furnace. The 
committee of that Institute might take Cleveland iron with them to 
America, and test the furnace with that material. They might take 
as much as they liked, or any quality they liked, and every assist- 
ance should be given them to arrive at a most accurate conclusion. 
The very man (Mr. Lewis) who drew up the report upon which 
his paper was founded was as sceptical asanyoneintheroom, Mr. 
Lewis came to him and said: ‘‘Mr. Danks, I don’t believe it, 
and I have determined thoroughly to examine it.” He did 
thoroughly examine it, day following day, weighing the coal 
and materials, excepting only the mill scale, and watching all the 
operations with the closest possible attention. This he (Mr. Danks) 
mentioned as only one instance of the prejudice entertained, but 
istibly overcome, which had attended the operations of the 
machine, ‘‘ There is no more doubt about it,” concluded Mr. Danks 
as he left the speaker’s —— “than that you are men.” 
A member inquired, Why not use tap cinder for the cinder bot- 








tom; it contains only 2 per cent of silica? 

Mr. Danks: That would do very well. 

Two other papers were set down to be read at this sitting. They 
were on “‘The Newport Puddling Furnace,” and on “* Howatson’s 
Patent Puddling and Heating Furnace;” the first by Mr. Jeremiah 
Head, of Middlesbrough, and the other by Mr. Howatson, of 
Brindley Ford, Congleton, Staffordshire. But respecting them the 








President said that the meeting would be unable to take them on 
that occasion. The President tendered the cordial thanks of the 
Institute to Mr. Danks, not only for his excellent paper, but also 
for the additional information with which he had now supple- 
mented that paper. 

A member desired to know if it was competent for him to pro- 
pose that the expenses of the deputation to America to examine 
the furnace should be borne by the Institute? 

The Secretary (Mr. John Jones) explained that the puddling 
committee had had placed at their disposal any reasonable sum. 
Therefore it was for that committee to decide, when they had as- 
certained what would be the expenses, whether they would avail 
themselves in this way of the funds which they authority to 
command, or whether they would ask for more funds. But there 
was = enough money for the committee to do all that they 


uired. 
i“ ~ the motion of Mr. Walter Williams, seconded by Mr. Hunt, 
the chairman of the South Staffordshire iron trade, the thanks of 
the Institute were conveyed to Mr. Bessemer. 

The President, in responding, said he hoped that during the 
time he was president he should see very great progress mace in 
that rising and very interesting Institute. 

The business sittings of the meeting were now over. 

During the meeting, Mr. E. B. Marten exhibited a model 
of South Staffordshire, showing the variation of the surface, 
with the railway lines and canals marked, and the whole 
divided into cubes showing the mines beneath. The model 
had been prepared for mine drainage purposes. It gave 
the visitors an excellent bird’s eye view of the district. 
Mr. Marten also showed his instructive cases of models of 
recent boiler explosions. Winby’s patent reversible rail was 
exhibited. Messrs. Thompson and Co., of the Railway Foundry, 
Normanton, showed sections of rails having Bessemer steel tops 
dovetailed on iron, and puddled steel tops dovetailed on iron. 

Considerable merit attached to the case of patent wrought iron 
machine-made fittings produced at the Imperial Gas Tube Works, 
Wolverhampton, by the patentee Mr. John Brotherton. It 
required only little examination to satisfy the visitors that these 
fittings were considerably superior to hand-made goods, The 
great strength which the bracket in the weld gives them seems to 
promise entire freedom from leaking or blowing. The principle is 
adapted to all kinds of fittings, and the steam fittings posseses the 
further attraction of being some 25 per cent. cheaper than the 
hand-made goods, at the same time that, like the fittings for gas 
and water, they are perhaps three times the strength of the 
hand-made article. We believe that so far as the exhibit relates 
to the elbows, the inventor completed it as recently as Thursday 
last week. He is now the owner of three patents by which the 
leading principles of steam-made fittings are secured tohim. He 
informs us that there is a great demand for the goods, and that a 
large tube firm in America are in treaty for the use of the 
machines upon royalty. 





THE ATMOSPHERE OF THE EARTH. 


PROFESSOR J. D, EVERETT, in the course of a paper read before 
Section A of the British Association, on ‘‘ The General Circulation 
and Distribution of the Atmosphere,” said that the object of his 
paper was to call attention of meteorologists to a theory which is 


jointly due to Prof. James Thomson, of Belfast, and Mr. Ferrel, of 
Boston, U.S.A., which theory he claimed to give the only satisfac- 
tory account of the grand currents of the atmosphere, and of the 
distribution of barometric pressure over the earth’s surface, the 
gularities arising from the distribution of land and water being 
neglected. He also gave independent proofs of Mr. Ferrel’s results, 
He stated that in virtue of the earth’s rotation, with an angular 
velocity w, a body in latitude 4 moving along the earth’s surface 
with a relative linear volocity v, tends to describe on the earth’s 
surface a curve concave to the body’s right in the northern, and to 
its left in the southern hemisphere, the radius of curvature of the 


concavity being ae feet, if the velocity be in feet per second. 


The deflection from a parallel of latitude into a great circle is 
usually neglected in comparison, being represented by the curva- 
ture of a circle of radius R cotan. a, where R is the earth’s radius. 

To keep the moving body in a great circle, or in a parallel of lati- 
tude, requires a constraining force per,unit of mass equal to 2 w sin. 
a. v, which, if the feet and second be units, is eran and this 
formula applies alike to all horizontal directions of motion. 

The air over the extra tropical parts of the earth has, upon the 
whole, arelative motion towards the equator, and therefore presses 
towards the tropics with a force which can be computed by the 
above formula if the eastward velocity at each parallel be known. 
If v denote this velocity at any parallel in feet per second, the 
increase of pressure per degree of latitude at that parallel is ‘0019 
v sin. A inches of mercury. This is sufficient to account for the 
observed increase of pressure from the poles to the tropics, which 
may be roughly stated at ‘Olin. per degree. 

Between the tropics the general movement of the air, relative 
to the earth, is towards the west, and the increase of pressure is 
therefore from the equator towards the tropics. 

If any stratum of air have less than the average or westward 
velocity relative to the earth which prevails through the strata 
above it, it will not be able to resist the differential pressure from 
or towards the equator which their motion produces. For this 
reason, the lowest stratum of air, having its velocity relative to 
the earth kept down by friction, generally moves from the tropical 
belts of high barometer to the regions of low barometer at the 
poles and equator. This is the origin of our S. W. winds and of the 
prevalent N.W. winds of the Southern Oceans, which winds must 
be regarded as constituting under currents towards the poles, 
beneath topmost currents, also towards the poles, with middle 
return currents. Between the tropics, on the other hand, the 
motion thus generated in the lowest stratum of air coincides with 
motion due to difference of temperature, and this is probably the 
reason why the trade winds are more constant than the winds of 
the temperate zones. 

Excess of temperature and moisture in the equatorial regions is 
unquestionably the prime mover of the winds, as has long been 
believed ; but the crossing of. the winds at the tropics, which has 
often been coupled with them, is a physical impossibility. 

The tendency of a moving mass of air to swerve to its own right 
in the northern ros py explains the well established law, 
that the wind, instead of blowing at right angles to the isobaric 
lines, and so running down the steepest gradient, usually makes 
an angle of only 20 deg. or 30 deg. with these lines, keeping 
the region of lower barometer on its left. The rotation ot 
cyclones is an illustration of this law; and the pressure which 
the spirally inflowing streams exert to their own right in virtue 
of the earth’s rotation is the main cause of the excessive central 
—- 

fessor Everett referred to Prof. J. Thomson’s paper in the 
B.A. Report for 1857 and to papers by Mr. Ferrel in the American 
Mathematical Monthly for 1860, and in Nature, July 20th, 1871. 





Some very useful baths involving several new ae of con- 
struction have been recently constructed at University College 
Hospital. Some lumber cellars at the base of the building have 
been converted into a very complete suite of baths, specially 
adapted for the treatment of skin di the want of which has 
been felt for a long time. The baths were constructed under the 
immediate superintendence of Mr. M. P. Manning, but the scheme 
was projec and has been brought to a practical conclusion by 
Dr. Tilbury Fox, 
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RAILWAY MATTERS. . 


Ir is announced that the South-Eastern Railway Company have 
resumed the forwarding of parcels to the Continent at through 
rates as before the war. 

TuE half million of North Missouri Railroad stock owned by the 
City of St. Louis has been sold for 65,000 dols, and has passed into 
the hands of the present owners of the road. 

THE Monmouthshire Railway dividend will be at the rate of | 
per cent. per annum. In the preceding half-year the dividen 
was at the rate of 6 per cent. per annum, and in the corresponding 
half-year of 1870 at the rate of 54 per cent. per annum. 

TELEGRAMS from New York on Wednesday announce that the 
Erie Railway Company have signed the order for the immediate 
delivery of the Atlantic and Great Western Railway to the proper 
owners under the recent foreclosure sales, and that possession 
would accordingly be taken on Thursday. 

THE important work of joining on the French side the railway 
to the tunnel of Mont Cenis is being urged on most actively, and 
one line of rails is already laid on the greatestpart of the distance. 
There appears to be no doubt, at present, that the piece of rail- 
way from St. Michel to the opening in the mountain will be 
terminated in time to allow the imauguration to take place 
throughout from Susa to St. Michel on the 17th of September, as 
already fixed.—Galignani. 

THE Great Western Railway Company have recently inaugurated 
a service between London and the West of England, by which 
passengers leaving London at a quarter before noon can be in 
Bristol at 2.21 p.m., the 120 miles being run in 36 minutes over 
the time fixed by Brunel. The service is continued over the 
Bristol and Exeter Railway as far as Exeter, which city is reached 
at four p.m., a journey of close upon 200 miles being thus accom- 
plished in four hours and a-quarter. A special code of instructions 

as been drawn up with the view of rendering the journey safe as 
well as swift. 

THE report on the matter of steel rails by the manager of the 
New Jersey Central Railway states that ‘‘ the requisite time of ex- 
periment having passed, the company have decided to begin at once 
relaying the main tracks with the steel rails, with the intention of 
os the work till such rails have entirely taken the place of 
iron on all tracks exposed to heavy wear and traffic. As the busi- 
ness of the road has increased, the iron rails, though selected with 
the utmost care and from the bestmanufacturers, have been found 
to fail with still greater rapidity, till the addition made thereby 
to the expense of keeping the roadway in repair has become a very 
serious matter. The board have ordered 5000 tons for use inthe pre- 
sent year, partly American and partly foreign, most entirely steel, 
but part steel-capped, and hope within a few years to see large 
reductions in the expenses resulting from the substitution.” 

On Tuesday the junction line between the Rhymney Company’s 
Railway and the London and North-Western Railway system at 
Nantybrock was formally opened by the Lord Mayor of London. 
This junction line brings the port of Cardiff into direct communi- 
cation with Manchester, Liverpool, and other parts of the northern 
and midland counties. After the ceremony a grand banquet was 
held at the Cardiff Arms Hotel, Cardiff, and was addressed by the 
Lord Mayor, Mr. John Boyle, chairman of the Rhymney Railway 
Company, who presided, Mr. R. Moon, chairman of the London 
and North-Western Railway Company, and the Mayor of Cardiff. 
It is expected that the effect of the new means of communication 
on the trade of Cardiff and the district generally will be most 
advantageous. The speeches were congratulatory and satisfactory. 

Tue Northampton and Banbury Junction report states that the 
works under the contract for the completion of the line to the 
junction with the Banbury line of the London and North Western 
Railway at Cockley Brake have steadily progressed, and that 
already the section to Helmdon, a further distance of seven and a- 
half miles, has been opened for goods traffic, thus making eleven 
and three-quarter miles open out of fifteen; and the state of the 
works beyond warrants the directors in believing that the line will 
be opened throughout to Banbury in the early part of November. 
The report of Mr. E. Richards, the engineer, states that the pas- 
senger station at Blisworth, for the joint use of the company and 
the London and North Western is completed, and the other station 
buildings on the line are in an advanced state. 

THE tramway lines between Blackfriars Bridge, East Greenwich, 
and Blackheath Hill were opened throughout on Wednesday morn- 
ing. The first car left East Greenwich at eight, and the cars will 
continue to leave every ten minutes throughout the day until 
10.10. p.m. On Sundays the cars will commence running at 9 a.m. 
and continue until 9.40 p.m. From Blackheath Hill the first car 
left in the morning at eight minutes past eight, and the cars will con- 
tinue to start every:twenty minutes until 12 p.m. Passengers from 
Blackheath Hill change cars at Deptford Bridge Junction. The 
first car left Blackfriars Bridge at 9.4 a.m., and {the cars will 
continue to run to Greenwich and Blackheath every ten minutes 
throughout the day until 11.14 p.m. On Sundays the cars will 
commence running from Blackfriars at 10 a.m., and run every ten 
minutes until 10.44 p.m. The journey to Blackheath is performed 
in about forty minutes. 

THE Moscow correspondent of the Levant Herald reports that 
the railway system still continues to extend itself, and shows a 
marked advance since the opening of the year. The arrangements 
made for establishing a direct correspondence between the trains 
on the newly opened Moscow-Smolensk line and those on the 
Vitebsk-Dunaburg and _ frontier railways are now completed, and 
Berlin can be reached from Moscow in sixty hours. The “‘ narrow- 
gauge” line from Tchondovo (on the St. Petersburg-Moscow Rail- 
way) to Old Novgorod is now open; and that from Brest-Litovsk 
to Smolensk is making rapid progress. The Griaz-Tsaritzin line 
is open for some distance beyond Borisoglaibsk, and trains are 
running on the Voronej-Groushevka Railway as far as Novo-Denetz. 
A “‘horse-railway” is about to be constructed from Samara (on 
the Volga) to the town of Uralsk, the line being laid in such a 
way as to allow the substitution of steam-power for horse-power 
in case the increase of traffic should make it requisite. Finally, a 
concession has just been granted for a branch line from Tiflis to 
Vladikavkaz, which, when completed, will unquestionably be a 
great triumph of engineering. 

DuRIinG the last month Mr. E. D. Barker’s continuous brake has 
been in use on the passenger train running backwards and forwards 
between the Victoria Parkand Stratfordstations. Inthiscontrivance 
the ordinary brake blocks are pressed against the wheels by small 
hydraulic rams, all of which are connected by tubing with accu- 
mulators and force-pumps in the guard’s van. The force-pumps 
are worked by means of a friction wheel in contact with one wheel 
of the van, and hence, as soon as the train starts, the force-pumps 
are set in action and the accumulators are charged. When the 
pressure in the accumulators reaches a certain point the friction 
wheel is put out of gear by self-acting machinery, and the brake 
is ready for use. The four earriages forming the train are joined 
together by flexible tubes, which connect with horizontal tubes 
running under the floor of each carriage. These tubes send down 
a vertical tube to supply each ram, and the vertical tubes are fitted 
with stopcocks, by which the water can be cut off from any single 
brake, or from all the brakes of any one carriage, without inter- 
fering with the carriages beyond. As soon as the accumulators 

arecharged, which happens in about thirty seconds from the starting 
of the train, the brake is ready for use; and a single lever, which 
a child could pull over with one hand, instantly locks every wheel 
in the train with a pressure of 2001b. to the square inch. At the 
same time it brings down the friction wheel upon the wheel of the 
van, so that whenever the train starts the force-pumps will again 
be set in action. With the train referred to, the pressure of 200 1b. 
is not required, and a pressure of 1101b. will stop it in about forty 
yards, the full pressure doing so almost taneously. The 
water supply for the — is contained in a small tank forming 
pert of the apparatus ; and during severe cold a saline solution 


may be used instead of water, so as to lessen the risk of freezing. 








NOTES AND MEMORANDA. 


THE Cashmere shawls are of two kinds—one made by weaving 
small pieces and sewing them together; the other by embroidering 
the pattern on a plain woven cloth. The real Cashmere thread is 
called pashumeca, and is made from the down not the hair of the 
Thibet goat, which is raised in several of the most mountainous 
provinces of that country; but the wool or down is all carried to 
Cashmere for manufacture, the business being under the strictest 
Government control, and to such a degree that no real pashumeca 
wool can be sold or smuggled into any other province of India. Fine 
shawls are made in the Punjaub and otber provinces from goats’ 
and sheeps’ wool, and sold as genuine Cashmere, but are an inferior 
article. In Cashmere 100,000 persons are employed: in the shawl 
thanufacture. The weavers are all males, most of the spinners 
women. <A female spinner earns about 3s.a month. The weav- 
ing of a shawl of ordinary pattern occupies three weavers for three 
months, the more elaborate and costly for from twelve to fifteen 
months, 


To make imitation ivory from india-rubber, the inventor, Mr. 
Marquuardt, dissolves 2 1b, of pure rubber in 32 Ib. chloroform, and 
then he saturates the solution with a current of ammonia gas. 
When the rubber has been completely bleached, the admission of 
the gas is interrupted, and the mass is transferred into a vessel pro- 
vided. with a stirrer, in which it is washed with hot water until the 
bleaching agent has been entirely removed. During this opera- 
tion, the temperature may be increased to 185 deg. Fah., in order 
to evaporate the chloroform, which, by conducting it into an 
apparatus for condensation, may again made use of. The 
remaining product forms a kind of froth, which, being pressed 
out, dried, and again treated with a small quantity of chloro- 
form, is finally obtained as a consistent paste. The paste is now 
mixed with a suflicient quantity of finely pulverised phos- 
phate of lime, or carbonate of zinc, until it assumes the 
appearance of moist flour. In this condition it is pressed in 
hot moulds, which it leaves sufficiently hard to be turned, planed, 
filed, and bored. Inorder to imitate corals, pearls, enamels, hard 
woods, &c., it is only necessary to mix the paste with the desired 
colours previously to its being compressed. 


PROFESSOR MULLER, in acourse of lectures in Berlin, offered a 
simple and mechanical explanation of the universal admiration 
bestowed on curves. The eye is moved in its socket by six muscles, 
of which four are respectively employed to raise, depress, turn to 
the right and to the left. The other two have an action contrary 
toone another, and roll the eye on its axis, or from the outside 
downward, and inside upward. When an object is presented for 
inspection, the first act is that of circumvision, or going round the 
boundary lines, so as to bring consecutively every individual 
portion of the circumference upon the most delicate and sensitive 

rtion of the retina. Now, if figures bounded by straight lines 

presented for inspection, it is obvious that but two or three 
muscles can be called into action; and itis equally evident that in 
curves of a circle or ellipse all must alternately be brought into 
action. The effect then is, that if two only be employed, as in 
rectilinear figures, those two have an undue share of labour; and 
by repeating the experiment frequently, as we do in childhood, 





the notion of tedium is instilled, and we form gradually a distaste 
for straight lines, and are led to prefer those curves which supply 
a more ral and equable share of work. 

THe iron manufacture of Sussex reached its height towards the 
close of the reign of Elizabeth, when the trade became so pros- 


perous that, instead of importing iron, England began to export it 
in considerable quantities, in the shape of iron ordnance. Sir 
Thomas Leighton and Sir Henry Neville had obtained patents from 
the queen, which enabled them to send their ordnance abroad, 
the consequences of which was that the Spaniards were found 
arming their ships and fighting us with guns of our own manufac- 
ture. Sir Walter Raleigh, calling attention to the subject in the 
House of Commons, said, ‘‘I am sure heretofore one ship of her 
Majesty’s was able to beat ten Spaniards, but now, by reason of 
our own ordnance, we are hardly matched one to one.” Proclama- 
tions were issued forbidding the export of iron and brass ordnance, 
and a bill was brought into Parliament to put a stop to the trade ; 
notwithstanding these prohibitions, the Sussex guns long con- 
tinued to be smuggled out of the country in considerable numbers, 
*“*It is almost incredible,” says Camden, ‘“‘how many guns are 
made of the iron in this country. Count Gondomar, the Spanish 
ambassador, well knew their goodness when he so often begged of 
King James the boon to export them.” Though the king refused 
his sanction, it appears that Sir Anthony Shirley, of Western, an 
extensive ironmaster, succeeded in forwarding to the king of 
Spain a hundred pieces of cannon. 


An important mineral discovery has recently been made by Mr. 
S. Dubos, C.E., of Eaux-Chaudes, in the Lower Pyrenees, France, 
whilst carrying on the mining operations in which he is engaged 
there. In addition to an important discovery of blende, he has 
met with a very valuable mineral vein, containing the sulphurets 
of nickel, cobalt, and mercury, in combination with oxide of tin. 
This mixture of the feur species of metalliferous 1nineral mentioned 
is almost unknown, except in an analogous nickel and cobalt mine, 
which is very profitably worked at Dobschau, in Upper Hungary, 
where the gangue is of diorite and serpentine. In the Pyrenees 
vein, which has bee: opened upon in two places, the gangue is 
also diorite. The proportion of the several minerals in the vein 
varies considerably, but in all parts would well pay for extraction; 
the cinnabar, for example, goes from 8} to 96 per cent.; the nickel 
from 17 to 35 per cent. ; the cobalt from 6 to 40 per cent.; and the 
tin from between 5 and 6 to 28, and in some places even 45 per 
cent, The samples have been taken chiefly from the outcrop, and 
from various places within a distance of three miles, which readily 
accounts for the wide differences met with. The veins are of 
great thickness, varying from 7ft. to nearly 18ft., and there is one 
vein of cinnabar which is no less than 26ft. thick. They have a 
favourable inclination for working, and from their position with 
regard to the bottom of the adjacent valleys they could be worked 
by levels without necessitating expense for sinking shafts, or for 
special machinery for unwatering the mines. 


Ir is well-known that the circumstances best calculated to 
enhance the value of a comet in the eyes of astronomers is its 
periodical return, especially within the span of a man’s lifetime, 
because in that case the same astronomer may have the good 
fortune to observe it twice. We have, for instance, Encke’s comet, 
which returns every seventh year; Vico’s and Biela’s have some- 
how been lost sight of, although unmistakeably periodical; and 
D’Arrest’s, discovered in 1851, narrowly escaped the same fate. 
M. Yvon Villarceau at the time calculated an ephemeris of it, 
which showed that its return to the perihelion must take place in 
1857. It was easily perceived, however, that this event would be 
invisible to our hemisphere. Fortunately there was at least one 
good observatory in the southern one, at the Cape of Good Hope, 
where Mr. Maclear, being apprised in time, did observe the ex- 








— return, and found it to coincide with the calculation within 
alf a day; a result which, for a first trial, was abundantly satis- 
factory. M. Yvon Villarceau then made a fresh ephemeris with 
the new data, so as to limit the error to a few minutes, The 
comet was expected to return in 1864, but every effort to discover 
it proved ineffectual, Again, it was calculated that in May, 1870, 
it’ would have the degree of visibility which it had at the time Mr. 
Maclear ceased to observe it in 1858, The siege of Paris com- 
menced, and it was only several months later that Mr. Winnecke’s , 
observation, on the 31st of August, at Carlsruhe, of a nebula which | 
afterwards turned out to be the comet, was received at Paris. M. | 


MISCELLANEA. 


THE exports of coal from Granton for the last few weeks have 
averaged rather more than 4000 tons per week. 

Miss GARRETT, a younger sister of Mrs. Anderson 
Fawcett, is adopting house decoration as a profe 

THE bridge of boats lately constructed across the Seine at Clichy 
is now open to the public for foot passengers and carriagé . 

Messrs. F, HuTH anp Co, have agreed to und t 
mercial agency in Europe of the Canadian Oil Wells Corp 

A PROSPECTUS has been issued of the Scunthorpe Iron Company 
(Limited), with a capital of £60,000, in shares of £10, for the manu- 
facture of pig iron at Scunthorpe, Lincolnshire. 

THE Germans are building three screw boats to be propelled by 
petroleum fuel, and so contrived as to be almost unassailable, their 
mission being to place torpedoes under an enemy’s ship. 

A FRENCH engineer-in-chief, M. le Chatelier, has published a 
pamphlet on the use of sulphate of alumina in the purification of 
sewage, and its special application to the sewage of Paris. 

THE ironworkers in the employment of the Glasgow Iron Com- 
pany have received notice of an advance of wages to the extent of 
5 percent. The advanced rates were paid last Saturday. 

Pror. ViRcHOW, who is at present staying at the watering-place 
of Misdroi, has, according to the Allgemeine Zeitung, discovered 
some lacustrine habitations on the island of Wollin, in Lake 

fietz. 

A part of Father Smith’s organ at St. Paul’s Cathedral is now 
in process of removal by Mr. Willis to act as a temporary instru- 
ment during the building of the new one, which will stand on 
either side at the entrance to the choir. 

Ir is reported that a general strike is about to take place among 


the miners of the steam coal district of Northumberland for an 
advance of wages. 
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The men at some of the collieries have already 
10tice that they will leave work. 

Ir is said that the tower of Stowmarket parish church has been 
affected by the explosion, although it is a very massive piece of 
masonry. The windows of the church are also found to be more 
injured than was at first anticipated; nearly all of them are in 
course of reconstruction. 

THE steamer Holland, belonging to the National Steamship 
Company, arrived at Calcutta on the 2nd instant, having male the 
voyage from Liverpool in thirty-three days, including two days and 
five hours in passing through the Suez Canal. This is said to be 
the quickest passage on record between the two ports. 





THE long-continued emigration of miners and agricultural 
labourers from Cornwall is at last being felt. Farmers generally 
are compelled to carry on harvest operations with too small a 
force and at a serious risk. Their offers to harvest labourers of 


£4 15s. to £5 103. per month, including meat in some cases, have 
been but moderately responded to. 
Wrrdin the last few days a new iron pier, intended 





double purpose of giving access to the Watermen’s 
as an approach to the ferry steamers, by being connected from 
Embankment with the present floating bridge, has been completed 
at Lambeth, and in the course of the present week it will be ready 
for the watermen’s use. 

UNDER a new Act (34 and 35 Vic., cap. 112) penalties are to be 
enforced against dealers in old metals purchasing quantities less 
than stated in the schedule, and the provision will reach marine 
store-dealers. The penalty is £35 for buying less than 112 1b. of 
lead, and less than 56 lb, of either copper, brass, tin, pewter, or 
German silver or spelter. 

Tue colliers employed by the Park-end Company at the Fancy 
Pits in Dean Forest have given notice of their intention to leave 
work unless the proprietors concede an advance of wages and 
pay them fortnightly instead of monthly. They also object to the 
present system of weighing and length of hours. The firm employs 
several thousand men. 

Str JAMES PENNETHORNE, the well known architect, died at his 
residence, Worcester Park House, Wimbledon, on the Ist instant. 
The deceased knight was born at Worcester in 1801. He was ap- 
pointed architect and surveyor to the Board of Works and Pablic 
Buildings in 1840, and shortly afterwards surveyor of houses in 
the Office of Woods and Forests, retiring in 1870 after thirty 
years’ service.e Sir James was knighted on his retirement. 

THE Royal Gun Factories are now fully employed under the 
direction of Col. Campbell in producing the new description of 
ordnance which the recent revolution in the science of artillery 
has rendered necessary. The largest order on hand is that which 
demands the immediate manufacture of twenty-seven batteries of 
the new 16-pounder field gun, six guns in each battery, or 162 guns 
in al), 

Tae blocks have been laid in one of the large new docks at Chatham 
for the reception of the armour-plated ship Repulse, 12, 3749 tons, 
800-horse power (nominal), Capt. W. R. Rolland, C.B., ship of the 
First Reserve, in order that she may undergo a thorough overhaul 
and inspection at the hands of the Master Shipwright’s stati, to 
ascertain if any injury has accrued to her bottom from her recent 
grounding at the entrance to the Medway. 

THERE are now under construction for her Majesty's Govern- 
ment at the various public and private dockyards twenty-one ships 
which may be classified as under :—One ironcased frigate cased 
with wood, two armour-plated turret ships, three double screw 
iron armour-plated turret ships, one iron screw frigate sheathed 
with wood, one ironclad ram, three screw corvettes, one screw 
frigate, five composite gunboats, and four double screw composite 
gun-vessels, 

-THE engineers on strike at Newcastle, to the number of 6000 to 
7000, held a great demonstration on the Town Moor on Saturday. 
At different parts of the town the procession of workmen was 
cheered by their fellow workmen, but the general body of the 
inhabitants took no part in the demonstration. The men working 
at the Ouseburn Co-operative Engine Works, where the nine 
hours’ system is in operation, attended the meeting, and there 
were several foreigners present. The following resolutions were 
passed amid great enthusiam:—(1) That the men on strike re- 
iterated their often expressed determination not to return to work 
on any other terms than the fifty-four hours per week ; (2) that 
the best thanks of this meeting be given to our fellow workmen 
and friends in different parts of the country for the increased 
promise of support they have sent us, with which to defeat the 
combination of the employers formed against us; (3) that this 
meeting expresses its best wishes for the Ouseburn Co-operative 
Engine Works. The proceedings ay 1 off quietly. Twenty 
Prussian workmen arrived on Saturday, and very large numbers 
of foreigners are expected in the course of two or three days. 

Tue system of sewage irrigation has been adopted by the 
Leamington Local Board, and will presently be carried into practice 
on a scale unequalled in the country. Lord Warwick has pur- 
chased the sewage of the town for aterm of thirty years, at a 
rental of £450 per annum, and has set apart a considerable portion 
of his estate near Warwick for its reception. This will be devoted 
to the cultivation of Italian rye grass, cereal crops, roots, and 
vegetables. By means of a loan of £14,000 the board have con- 
structed a model pumping station just outside the town, from which 
powerful engines will force the sewage along mains up to the 
sewage farm, about two miles away. At the meeting of the board 
yesterday it was decided to give Lord Warwick's solicitors notice 
that the pumping of the sewage will commence on the 6th of next 
month. The town sewage having been treated by the AB C 











Yvon Villarceau has communicated a letter to the Academy of 
Sciences, in which the German astronomer, confirming the above 
events, states that the comet, though very feeble before its 
passage through the perihelion, acquired considerable brilliancy 
immediately after. 


P during the past two years, a resolution was adopted 
as the directors of the company for the way in which 
they consulted the convenience of the board on all occasions. 
It is expected that the sewage farm on Lord Warwick’s estate will 


| be a source of great profit, and a model farm for the whole country. 
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NARROW-GAUGE (THREE FEET) PASSENGER LOCOMOTIVE, 


BUILT AT THE BALDWIN LOCOMOTIVE WORKS, U.S., FOR THE DENVER AND 


In the accompanying engraving we illustrate a neat little engin 
of the following dimensions :— Diameter of cylinder, 9in.; stroke 
of piston, 16in, diameter of driving wheels, 40in.; diameter of bogie 
wheels, /24in. ;! distance from centre of bogie wheels to centre of 


mene 





front drivers, 5ft. 8hin.; rigid wheel-base distance between driving 
wheel centres, 6ft. 3in.; total wheel-base of engine, 11ft. 11}in.; 
capacity of tender, 500 gallons; diameter of tender wheels, 24in.; 
distance between centres of tender whecls, 6ft ; total wheel-base 


————) 


ia | 


ef engine and tender, 26ft. 54in.; length of engine and tender, 
over all, 35ft, 4in.; weight of tender, ay 5500 lb.; weight of 
engine in working order, 25,300 lb.; weight of engine on drivers, 
20,500 Ib.; weight of engine on each = of drivers, 10,2501b.; 
weight of engine on bogie wheels, 4800 lb.; height of smoke-stake 
above rails, 9ft. 9in.; height of cab from foot-board to centre of 
ceiling, 6ft. 3i 








PILE DRIVING IN DEEP WATER WITH TOWLE’S 
“SPIDER.” 


Te construction of coffer-dams in deep water, althou 
simple enough n design and §well known in theory to the 


engineering;profession, has always been an undertaking requiring 
of tide is trifling—not exceeding, perhaps, 10ft. in from 30ft. tq 
50ft. depth—the difficulties which present themselves often 
rendering the placing of the sheet piles a slow and expensive 
operation. 

One of the first difficulties to 
be overcome is so to control 
each pile during the process of 
driving that it s not de- 
viate from its true line but form 
an even and parallel surface to 
those already embedded. To 
effect this it frequently be- 
comes necessary to withdraw 
and replace piles that have failed 
to arrive at the exact position 
desired, and, in cases where the 
depth of waterisas abovestated, 
the engineer in charge has 
recourse to a contrivance 
formed of horizontal and 
parallel guiding pieces called 
‘* wales,” which are placed at a 
considerable depth ; through 
these the piles are driven, and 
by their means maintained in 
a proper position. Such an 
operation renders the use of 
diving apparatus necessary, 
both to adjust the framework 
and remove it on completion of 
the pile driving, whilst the 
more costly rate of submarine 
labour forms an important item 
in the construction of the 
works, 

Our illustration shows a novel 
but simple apparatus devised 
and extensively used by Mr. 
Hamilton E. Towle, C.E., of 
New York,in the construction 
of cofferdams in deep water. 
By this ingenious contrivance 
the use of “* wales” and diving 
apparatusare entirely dispensed 
with, the facilities for rapid 
driving being, at the same time, 
materially ,increased. 

The “‘spider” may bedescribed 
asfollows:—Two sticks of taper- 
ing timber, 12in. deep, are 
formed by sawing a square 
log 35ft. long so that the 
larger ends are Sin. by 12in., 
and the smaller about 4in. by 
12in, These are placed with 
the large ends in the same 
direction parallel to each other 
and 12in. apart, and they form 
the side pieces. At about 8ft. 
from the thick ends is fitted a 
block of solid oak 30in. thick 
and about 6ft. in length; a 
width of 9in. on either side of 
the lower end of the block is 
cut away to leave a thickness 
of 12in. in the central part, 
which is made to project down 
between the parallel side pieces, 
and the three parts are securely 
bolted together. From its 
upper end, which is about 4ft. 
above the side pieces, the oak Pi 
at an angle with the vertical o 
of throat to receive the ends of the piles. 

Two inclined side pieces, or cheeks, of 8in. by 12in. timber, 17ft. 
long, fen secured = on either es wine wy piece near ’ 
top, running down, rest upon the of the long tapering side 
timbers near their thick ends, to which they are securely bolted, 
as well as through the throat piece and through each other. The 
junction of the side cheeks and oak block now forms a funnel 
which readily receives the point of a pile and guides it through 
the 12in. ‘ing below. 

Two vertical timbers, called hangers, Sin. by 12in., and about 20ft. 
in length, are inserted between the side pieces in the rear of the 
oak block, and about 20ft. apart; they are each hinged at their 
lower ends by stout iron bolts i ugh both side pieces and 
the i The clamped 


ger. pieces at the rear are 
firmly together, with a 
Two ‘tackle 
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ces slope toward their thick ends 


distance piece between them 12in. thick. 
blocks for receiving lateral guys are now 





‘wo 
attached to the rear of the side pieces, one on either side, and the 
guy ro are rough the blocks; a 9in. hawser is made 
‘ast to the side pieces near the oak. block, The apparatus is next 


great care in ——— execution, especially when the rise and fall; 


e 
30 deg., and are formed into a sort | 
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weighted with ballast iron, laid across upon the side pieces until it 
will sink promptly, and is now ready for use. 

The application is as follows:—Sup; a few sheet piles to be al- 
ready driven,and the pile driving machine in ne gprs to drive 
another pile in the line, the “‘spider” is pl in working posi- 
tion by being suspended to the travelling platform of the pile ma- 





| chine above by a couple of bolts through the upper ends of the 
hangers ; the two side pieces or horns of the machine are made to 
pass one on either side and the sheet piles already driven ; 
the hawser is drawn taut until the throat block presses hai 
against the pile last driven, and the lateral side guys, properly 
are drawn up by the men on the platform until the ma- 
chine below a ngs line, which is readily known if the hangers 
are vertical, now being adjusted, a sheet pile is raised in the 
= machine, and readily driven in line with those already down. 
e throat of the ‘‘ spider” guides the point and body of the pile 
to its place, and the elasticity of the hawser its a pile or two 
to pass through before slacking. Inthe result the control of the 
work is so perfect that the ange Smo at intervals of 20ft. 
to 30ft., a ial wedged-form pile to be driven butt down, to 
keep the work vertical at the driving point. With a “‘ spider” at 
least double the quantity of sheeting can be driven per day in deep 
water, where the mud is shallow, that is possible at the same ex- 
pense without such a contrivance, and the work ismuch better done. 
We noticed a working model of the “spider” exhibited at the 
recent conversazione of the Institution of Civil Engineers, where 
it attracted considerable attention, ___ 
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Mr. J. J. Bopmer, of Newport, has recently patented a 
system of puddling iron which possesses no small novelty and 
originality. Whether the system will or will not be successful in 
practice remains to be seen, but it is none the less certain that 
the inventor is quite familiar with his subject, and that he has 
worked out the details of his process with much care. We cannot 
do better, under the circumstances, than permit him to speak for 
himself by reproducing in part a little pamphlet which he has 
had printed for private circulation. 

Mr. Bodmer begins by calling attention to the necessity which 
exists for producing homogeneous blooms, and he goes on to say :— 


I have followed =p the puddling process, both the ordinary 
system and the seve hanical arrang: ts proposed and car- 
ried out, and the impression which these observations have made 
on my mind leads me to the idea that the three following points 
amongst others ought to be attained :— 

First, that the whole of the process should be performed me- 
chanically, and that nothing should be left to the workman but 
the regulating of the heat, and the discharging of the bloom. 
Now to obtain this result, the first requirement appears to me to 
be that the iron, instead of being charged in lumps, should be in 
a subdivided condition; that it should be spread in a layer of 
equal thickness over the whole of the heating surface, and that the 
layer should remain uniform all through the operation to the 
balling up, or forming of the bloom, so that every particle of 
the charge might undergo the same amount of working. 
In order to obtain this action, and at the same time to avoid the 
destruction of the fettling by friction, I think the bottom or 
working surface of the furnace should be made to travel with its 
ome and the agents or parts of the machinery which are des- 
tined to work or amalgamate the charge should be fixtures, 
revolving horizontally. Secondly, no air should rush into the 
furnace during any part of the operation, neither in charging, 
working, nor in discharging, drawing, and re-fettling. Thirdly, 
blooms of any desirable weight ought to be obtained, in order to 
allow a rail pile to consist of three or two homogeneous pieces, or 
even of one only when a whole rail is to be rolled from one bloom. 
I believe the said three conditions may be practically fulfilled as 
follows :— 

Subdividing Iron or Steel.—I have found that the most con- 
venient mode of subdividing iron or steel is to pass the same in a 
liquid state through a pair of plain rolls, rotating with differen- 
tial speed. A a of rolls 3ft. diameter and 30in. working length 
revolving at revolutions per minute, and being yin. apart, 
will take through and reduce to small scale one ton of metal per 
minute. The rolls are kept cool by water. When the apparatus 
is properly closed in, to prevent access of air to the issuing scale 
whilst the same is red hot, the oxidation of the iron is incon- 
“Teaontn ale It ident that the most perfect 

ring Tharge.—It appears evident that the most perfec’ 
condition in which the charge can be for effectual working is that 
in which every particle of iron finds itself united with the required 
proportion of oxidising materials. That condition is undoubtedly 
fulfilled when the oxides and admixtures desirable for the respec- 
tive qualities of the iron, are formed into a compound—also in a 
subdivided form—and no difficulty presents itself in ames 
that subdivided compound. Whilst the liquid metal falls upon 
one roll, as described, for subdividing iron or steel, a gnome 
and measured stream of oxides and admixtures is ed upon the 





squeezing rolls, rotating with equal surface speed. A greater or | 
smaller space may be left between them, the cinder thereby being 
squeezed out of the iron more or less completely, and the iron 
falling and gathering upon cylinder K in thicker or thinner 
layers as may be found desirable. The liquid cinder runs off 
over the left side of cylinder K—continually washing the gather- 
ing bloom—and out through a tap hole at W. Cylinder K | 
rotates slowly towards roll I, the latter turning in the same | 
direction as the former, thereby causing the iron to gather into a | 
bloom of a cylindrical shape, and to keep all sides of the same 
equall ee heat. The weight of the bloom is regu- 
lated @ number of revolutions of one of the cylinders or 
rolls, which can easily be indicated by a hand or pointer. The 
moment the pointer shows that the desired quantity of material 
has passed through, the apparatus is stopped, and the damper is 
closed. Cylinder K, by one quarter turn to the left, will drop 
the bloom upon trap T, which also by one quarter turn, and 
without admitting any air into the furnace, will deliver the 
bloom upon a table, coach or direct into a compressing apparatus. 

The moment the bloom is deposited upon trap T the ap tus 
is again set in motion, and a minute at most need be lost by 
drawing or discharging the furnace. 

I prefer to make use of a separate small grate by the side of 
the furnace grate for the purpose of keeping the balling space 
between rolls G, H and I, and cylinder K, in a mild soaking heat, 
and to be able to regulate the same at will, and independently of 
that of the furnace grate. The soaking flame travels lengthways, 
and all round the forming bloom, and escapes through the oppo- 
site furnace wall through flue f intola separate stack, S, 8, S are 
shields, hinged, which may be kept more or less close to the 
cylinders A, B and C, whereby the desired degree of cooling may 
be given to the fettled surfaces whilst they are partly off duty. 
Currents of air, steam, or water, are made to pass through the 
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PUDDLING APPARATUS. 


cylinders and rolls, whereby the same can be kept at the required 
temperatures respectively. Water boshes and scrapers are applied 
where it may be desirable. 

The Fettling of the Cylinders.—This may be done in a variety of 
ways. In order to secure the fettling to the outer surface of a 
hollow iron cylinder, not by adhesion only, but also mechanically, 
countersunk apertures or grooves are provided. When a cylinder has 
to be fettled the first time it is heated externally in a separate 
stove or furnace, and when at the proper temperature a liquid 
fettling is cast round it, forming about one-half of the final thickness 
of fettling. It is then returned to the stove or furnace, and very gra- 
dually allowedtocool. After that, thecylinderis put into its position 
in the puddling furnace, and is heated, slowly revolving untilits outer 
surface is found to become partly pasty or viscous. Solid subdivided 
fettling is then fed through the measuring rolls, and will adhere 
to the surface, and as soon as the cylinder has reached its proper 
diameter the fettling becomes gradually compressed, and brought 
to a smooth surface by roll D being, if desirable, rotated towards 
the cylinder; or the cylinder may be composed of fire-clay 
coated with oxide of iron. Such a cylinder would be armed 
and flanged with iron; or the cylinders may be of iron 
and covered with bricks formed of oxide of iron. It is 
evident that the fettling on any of the said cylinders can be re- 
newed at any time by feeding solid subdivided fettling through the 
hopper instead of a charge, and through the action of the rolls, 
cylinder A, when come to its full diameter, will give up the fettling 
to B, and in the same manner B to C. 

Production. —If we suppose the cylinder to have 4ft. diameter, 
and a working length of 5ft., we obtain about 60 square feet per 
cylinder, and supposing one-third only of the circumference to be 
at any time in full action, we have 60 square feet of effective sur- 
face, These would yield 6 cwt, at least per 20 minutes, or 18 owt, 
per hour, 








KLERITY’S PARALLEL MOTION, 


In the parallel motion illus- 
trated in the accompanying 
engraving, for which we are 
indebted to our contemporary 
Zeitschrift des Vereins deutscher 
Ingenieure, in order to impart 
a truly vertical motion to the 
point c of this rod ¢ d, the 
middle point 6 is caused to 
revolve round the point a by 
the bar a, b, whilst the other 
extremity d is moved in a 
straight line by means of the 
block d, 0, p, the lower surface 
of which 0, p is a portion of a 





cylinder. This block receives 
rotary motion about the studs, 
eé, which are connected to the 
fixed points f, f by links, and 








the lower surface works against 
the piece A, i, which also forms 
a portion of a circle of the 
same radius as the lower part 
of the block 0, p. By these 





other roll, and in the act of passing through the 4 t ma- 
terials are so united that every particle of the issuing scale will be 
found to consist of the desired compound. 

The Puddling Apparatus.—By reference to the annexed sketch 
the construction and working of the apparatus will, I think, be 
easily understood The prepared charge is conveyed to a hopper 
on the top of the furnace, and is measured and fed by a pair of 
small rolls upon the outer surface of cylinder A, which, like 
cylinder B, C, and K, is fettled, as I shall presently describe. 
Having ascertained 7 subdivided material in a common 
puddling furnace t 2 cwt. of subdivided iron and oxide 
spread over from 18 square feet to 20 square feet are puddled and 
balled up in from twenty-two to twenty-five minutes time, I pro- 
pose to rotate cylinders A, B and CO, atas which cause 
the charge to travel from the point upon w: it falls on cylinder 
A to the contact point of cylinder O with roll G, in from twenty 
to twenty-five minutes, during which time the material is 
exposed to the heat or flame trav from the grate upwards 
towards the flue. a Rd 7 ak bee cad ty @ 

ike rolls .,G, H, and I) takes the charge off 





the hypocycloid de- 
scribed by d, d is converted 
into a right line, which will 
be horizontal, because the studs 
d and f are both in the same 
horizontal plane. The stud a 
is also in the same plane, so 
that for every position of the 
rod ¢, d the triangle c ad will 
be right-angled, that is, the 
path of the point c will be a 
perpendicular right line. The 


success of arrangement 
depends upon the accurate 
loading of the weight d, 0, p, 


about ¢, and, therefore, it w SMM 
be advisable to furnish the working faces with fine teeth to pre- 
vent any possible slip, 


Mr. Rospert Musuet.—It is our aw du 
record the decease of Mr. Robert Mshet, which 
Mr. Mushet ‘orty years had 
important offices at her Majesty’s Mint, and lastly, that 
clerk. For avery long period Mr. Mushet was at the 
the melting department of the t+ in question, 
was distinguished 





he 





establishmen 
for his scientific and literary attainments, Mr. 





Mushet was unobtrusive in his manner, but his contributions to 
the scientific literature of the day were numerous and valuable 
Se ae the practical duties of the several posts he filled 


in the Mint with t assiduity and 
will be sincerely regre' his 

whom he controlled with t gentle 
always insures respect, if not affecti q 

what late in life, and he leaves a widow and a large and young family 
to mourn his departure. His death occurred at Hayward’s Heath, 
Sussex, to which quiet locality he had retired under medical advice. 
The lamented gentleman had just attained his fifty-ninth year. 


fidelity. His death 
is workmen, 
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SALE OF THE PLANT AND MACHINERY AT 


THE ST. HELENS LOCOMOTIVE WORKS. 


THs sale, which took place on Wednesday, Thursday, Friday, 
Saturday, and Monday, July 5th, 6th, 7th, 8th, and 10th, com- 
prised the whole of the machinery, &c., constituting a fine and 
extensive locomotive works. ‘We have, in fact, never recorded the 
sale of so large an assortment of tools. Messrs. Fisher, Son, and 
Co., of Manchester, were the auctioneers. The shops are roomy, 
lofty, very light, and exceedingly well adapted for either loco- 
motive or carriage and wagon building. They are the property of 
the London and North-Western Railway Company, and stand near 
the St. Helens Junction station, on the main line from Liverpool 
to Manchester. The two companies that have occupied the works 
have had them on a lease, with the option of purchase, and an 
unsuccessful attempt was made to sell them before the sale of 
machinery commenced. Messrs. Cross, Sinclair, and Co, were the 
first who had possession of the works, and they stocked it with 
the greater portion of the tools. This company, after making 
several engines on the Fairlie principle, and several of the ordi- 
nary type, many of which were sent to India, found they were 
not working to a profit, and sold the plant and machinery to the 
Compression Casting Company. The latter company had for 
their object the working of an American invention, by which 
castings in any metal could be produced for house fittings, such as 
door plates and handles, figures, &c., straight from the mould, 
equal to any fancy castings that are now chased and worked up by 
hand at a great expense. We have already noticed this invention 
in our impression for June 3, 1870, p. 342. Mr. Dows brought the 
invention into England, and a company was formed to carry on the 
manufacture, but instead of taking a small brass shop suitable for 
the purpose, they took the St. Helens Locomotive Works, one of the 
largest engineering establishments in the north, and purchased the 
machinery ; the consequence has been that the expenses were too 
heavy, and they found it necessary to order the present sale. It 
is intended to start again in Birmingham, where we hope the com- 
pany will meet with all the success they deserve. The machinery, 
&e., sold fetched, as a rule, very fair auction prices,!and in some 
instances the sums obtained, thanks to the perseverance of Mr. 
Fisher and Mr. Rose, who officiated, were very good indeed. 
The sale was so extensive, and included so many articles, that it 
would be impossible to give a priced catalogue in extenso, We 
have, therefore excised descriptive particulars, &c., of the less 
important portions of the stock. 

First Day’s SALE.—WEDNESDAY, JULY 5TH, 

Lor. Pattern Shop. 

52, S0ft. deal shelving, five tiers high, 2ft. 2in. wide, by 
Lhin., thirteen upright posts and cross rails, 2fin. by 2fin., £1 15s, 

53. Quantity wood patterns for wall boxes, core boxes, &c., 4s, 6d. 

54. Ditto ditto for engine cylinders, 12s. 

55. Ditto ditto, 5s. [Fair prices. ] 

57. Quantity wood patterns for pipes, 17s. 

58. Ditto ditto various, 3s. 

59, Ditto ditto ditto, 5s. 

61. Engine patterns. 

62. Ditto ditto, 

63, Ditto ditto, £1 14s. 6d. [Lots 61, 62, 65, were sold together. | 

New Smithy and Yard. 

7>. Locomotive tender tank, 11ft. long, 6ft. wide, 3ft. Gin. 
deep, fin. plate, £5 5s, 

76. Deal tender frame and sundry timber, 10s. 

77. Deal partition, 145ft. long in all, 4ft. high, £1 7s. 

78. Wood screwing post, 2s. 6d. 

79. Screw punching and bending machine, with wrought iron 
handle, £6. 

81. Cast iron smiths’ hearth, loose, 5ft. Gin. by 4ft., cistern and 
tue iron, by Schiele, £2. 

82. Six small deal cupboards, 6s. 6d, 

83. Circular cast iron smiths’ hearth, 4ft, diam., 2ft. 9in. deep, 
cast iron framing, sheet iron sides, blast valve, and elbow pipe 
(no brickwork). 

84, One ditto ditto. 

85. One ditto ditto. 

86. One ditto ditto. 

87. One ditto ditto. 

88. One ditto ditto. F 

89, One ditto ditto, £12 12s, [Lots 83, 84, 85, 86, 87, 88, 89, 
were sold together]. 

90. Eight cast and wrought iron slake troughs to average 2ft. 
Gin. by 1ft. 10in. by 1ft. 10in., £3 3s. 

91, Nine wrought iron tool racks, 5s, 

93. Set of three sheave carrying blocks or crane on four wheels, 
with brass worm, £1 7s. 

94, Case hardening furnace with retort, cast iron ends and sides 
and four fire holes, 14ft. long, 6ft. high, 4ft. wide, sliding doors, 
and brick-lined fire-bars and door, £15 5s. 

95, Wood cistern lined with copper 7ft. by 18in. by L5in., and lid. 

96. Ditto ditto lined with lead 7ft. by 20in. by 9in., £4 5s. [Lots 
99 and 96 were sold together. | 

97. Ditto box, copper lined, 2lin. by 15in. by 15in., and lid, 10s. 

99, Wroughf iron jib crane 12ft. radius, pulley, hook, and foot- 
step, £1 11s. 

100. Deal partition round furnace 40ft. long, 6ft. high, folding 
door and lock, and four uprights, 15s. 

101. five jumping blocks, £2. [These prices were fair, the shed 

would not be much when taken down, and the tenderis only serap.] 


Clay Grinding Place. 


117. Two deal cupboards, 

118. Wood boxes, £1. [Lots 117 and 118 were sold together. | 

119. Deal mixing trough, 14ft. by 5ft. by lft. Gin., and three 
divisions. 

120. Ditto ditto, 15ft. by 3ft. by 1ft. Gin., 7s. 
Lots 119 and 120 were sold together. ] 

121, 120ft. din. deal staging, 15s. 6d. 

22. Strong four-wheeled bogie, with wrought .iron handle, 
£1 3s. 

123. Brick-drying kiln, with tile top, 16ft. by 13ft.; two flues, 
and top cast iron plates, £3 12s, 

124, Clay grinding mill, with revolving dish and perforated 
brass bottom, Sft. 6in. diameter, Gin. deep; cast iron receiver, 
scrapers, strong cast iron cheeks and base plate, pair iron rolls, 
4ft. diameter IGin. face’; bevel driving wheel, 6ft. diameter ; 
pinion ditto, fly-wheel, 8ft. diameter Gin, face, wrought iron arms, 
upright cast iron shaft, wrought iron driving ditto, footsteps, 
pedestals and brasses, and independent vertical steam engine, 9in. 
cylinder, I6in, stroke ; steam exhaust and condense pipe, and 
brick foundation, by G. Scott and Sons, St. Helens, £00. [Sold 
well. to be taken away and fitted up again.] 

127. Shed round clay mill 61ft. long, 18ft. Gin. wide, 12ft. high, 
slated hip roof, five principal spans, spars, four glazed sashes, fold- 
ing gates, door, and uprights, £31, 





[Ordinary prices. 


Brass Shop. 
131. Wood core boxes, 2s. 
152. Six various sieves, bs, 
135, Twenty fire clay crucibles, 7s. 61. 
146. Deals and bin J4ft. long, 3it. Gin, wide, 1ft, Gin. deep, by 
Sin. 





is. 
rfin. vice, 7s. 6d. 

138. Vice bench 16ft. long, 2ft. Gin. wide by 3in., 5a. 

139, Brass furnace for three pots, brick lined, faced with wrought 
and cast iron 15ft. long, 10ft, deep, 4ft. Gin. wide, pair of wrought 
iron folding doors, cast iron grids and frames, £6 5s, 

140, 2 qrs, 10 lb, wrought iron furnace tools, 5s, 6d, 

141, Compression mould oven, made of brick with oval top, 7ft. 
by 5ft. by 5ft., fire-brick lined, pair folding doors, cast iron bind- 
ing plates and stays, wrought iron bolts, fire-bars, doors, and brick 
pit, £6 5s, [The shed sold well, as there was no back, being 
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against a wall, and the timber is light. The furnace and oven 
were bought for the scrap. ] 
Foundry Yard. 

148, Casks, timber, and partition, £1. 

149, Three circular cast iron smiths’ hearths, each with two tue 
irons, 4ft. wide, 1ft. 9in. deep, £4 15s. 

150, Quantity of foot plate moulding boxes. 
151. Quantity of pipe boxes. 
152. Quantity of large jobbing boxes. 
153, Quantity of small ditto. 

154, Quantity of cylinder ditto. 

155. Quantity wrought iron foundry tools, 

156. Quantity of core barrels. 

157. Quantity of loam plates, 3s, 14d. per cwt. 
152, 153, 154, 155, 156, and 157 were sold together. ] 

158. Small rivet furnace, iron faced, and brickwork, £1 1s. 

139. Three cast iron slake troughs, 2ft. Gin. by 2ft. by 2ft., 





[Lots 150, 151, 


1 1s. 

160. Set of three timber shear legs, 20ft. high, cross bearers, and 
cathead, 10in. square, timber frames, and cast iron caps and fix- 
ings, £3 2s. 6d. 

161. Wrought iron cupola, 15ft. high, 4ft. 6in. diameter, lined 
with brick, cast iron bonnet and pipe, wrought iron piping to 
boilers, cast iron stage, 15ft. long, 13ft. wide, 3in. plates, cast iron 
cross bearers, two ditto pillars, 10ft. high, 9in. diameter, £20. [The 
whole of these sold moderately well, the casting boxes are only for 
special purposes, and therefore worth little more than scrap. } 

163, Egg-ended steam boiler, 22ft. long 4ft. diameter, and dome, 
steam and water gauges, safety valves, 30ft. 2in. wrought iron 
steam and exhaust pipe, 20ft. lin. ditto, two brass taps, damper 
and chain, fire-bars, doors, and brickwork, 

164, Robinson and Gresham’s injector, with three whecl taps 
and pipe, £25, [Lots 163 and 164 were sold together. ] 

165. Brick furnace, with cast iron top, 6ft. by 6ft., fin. thick, 
fire-bars and door, £2 14s. 

169. 5 tons 3 cwt. of cast scrap, £14 15s, [The above boiler is a 
good one and was bought cheap. A fair sum was given for the 
old scrap. | 

Moulding and Fettling Shop. 

205. Double-purchase travelleng crane, with racking and 
traversing gear motion, to lift five tons, 42ft. wide, 61ft. long ; 
beams 15in. square, 122ft. tram rails, cast iron caps and plates, 
pair three-sheave blocks and chains, £43, [The crane cost much 
more money, but it was light and would not be very cheap when 
fitted into another shop. ] 


Seconp Day’s SALE.—THURSDAY, JULY 6TH. 


Compression Moulding Shop. 
223. Hydraulic ‘moulding press, 94in. ram; table, 4ft. by 4ft., 


four wroughtfiron pillars, folding moulding box attached ; Schaffer | 


and Budenburgh’s pressure gauge to 4480 lb, £15. 

224, Piping and deal staging round press, 10s, 

225, Cast iron sides for four smithy fires, fixed, £1 1s, 

226. Wrought iron jib crane, 14ft. radius, with pulleys, hooks 
and wall fixings, £1 15s, 

i Boiler Shop. 

233. Cast iron tub 12 ewt. 2 qr. 14 Ib., £1 7s. 

234. Brick moulding oven with oval top 7ft. by 5ft. by 5ft., 
lined with fire-brick, folding doors, cast iron binding plates, brick 
pit, fire-bars, and door, £3 10s. 

235. Three small rivet stoves with wrought iron facing lined 
with brick, 3ft. 9in. by 1ft. 8in. by Lft. Sin. 16s, 

236. Deal mould rack 13ft. long by 6ft. by 1ft., and one ditto 
12ft. by 6ft. by 1ft. (one with top board), 12s, [All very fair 
prices. | 

238. Donkey pumping engine, 8in. ram, 8in. cylinder, 8in. 
stroke, eccentric,} fly.wheel, two cast iron pillars, framing pipes 
and tap, and stone foundation, £17. 

239. Traveller 28ft.'wide, 130ft. long, beams about 12in.{by 10in., 
with 260ft. tram rails, but no crane. 

240, Pair of Weston’s blocks and chains, to lift 5 tons, £19. 
[Lots 239 and 240 were sold together. ] 

241. Brass furnace for four pots, cast iron top and side plates 
18ft. long, 3ft. Gin. wide, 12in. deep, cast iron’grids, framing, fire- 
bars, &c., £7. 

242, Cast iron slake trough 2ft. Gin. by 2ft. by 2ft., £8. 

243, One 24in. Schiele’s fan and fixings. 

244, One 18in. ditto ditto, £9 9s. [Lots 243 and 244 were sold 
together. | 

245, Seven small deal tool cupboards, 5s. 

246. Small wrought iron countershafts, two pulleys, two 
hangers, brasses, and timber stays, 11s. 

247. 4ft. 2lin. wrought iron counter ditto, one pulley 36in. 
diameter, G}in. face, one ditto 38in, diameter, 4fin. face, one 
ditto lGin., 64in. face (loose), 10s. 


248, 76ft. Sin. wrought iron line shaft, three coupling boxes, | 


two wood drums with iron arms, two pulleys 60in. by 8in., one 
ditto G6in. by Ghin., four ditto 24in. by Yin, ; six cast iron bracket 
fixings, pedestals, and brasses, £11. 

249, Punching, shearing, and rivet cutting machine, diagonal 
shears, Sin. wide, will punch Gin. from edge of plate, and 4in. 
holes, with punches and dies, spur and pinion wheels, fly-wheel, 
fast and loose pulleys and timber bearers, for hand or power, 
Sharp, Stewart, and Co., £24. [The whole of the above prices are 
1aty good for second-hand articles ; the shafting was the cheapest 
lot. 

250. Punching and shearing machine with diagonal shears 7in, 
wide, for jin. holes, punches and dies, spur and pinion{wheels, fly- 
wheel, fast and loose pulleys, top driving apparatus, and stone 
foundations, Walker, £19, 

251. Powerful punching and shearing diagonal shears, 14in. 
wide, will punch llin. from edge of plate, fin. to lin. holes ; 
mortice driving wheel, 5ft. diameter, pinion ditto, fly-wheel 6ft. 
diameter, with brake, fast and loose pulleys, pedestals and brasses, 
top driving apparatus, timber bearers, and framing, strap lever 
and deal Be | rail, J. Leigh, Patricroft, £45. [The punching 
machines fetched very fair auction prices, especially the larger 
one. Some of the other things were cheap. ] 

252, Wrought iron jib crane 13ft. radius, pulley and hook, and 
top cap, £1 3s. 

253, Painted deal cabin 6ft. Gin. by 6ft. Gin. by 6ft. Gin. by 7ft., 
three glazed windows, small desk, two drawers, door and lock, £2. 

254. Two small rivet furnaces faced with wrought iron, brick 
lined, 3ft. 9in. by 1ft. 8in. by 1ft. 8in., loose. 

255. Three ditto ditto, fixed, £212s. [Lots 254 and 255 were 
sold together. ] 

256. — frame with cross arms 16ft. long, 7ft. wide, 12in. by 
3in., 2s. 6d. 

257. Wrought iron smiths’ hearth (loose) 3ft. by 3ft. by 1ft. 9in., 
8s. 6d, 

258. One ditto ditto and the iron, 

259. One ditto ditto ditto, £5 5s. 
together. ] 

260. One cast iron circular ditto 5ft. diameter, 1ft. 6in. deep, 
and three tue irons and pipe, Schiele, £2 Gs. 

261, Circular smiths’ bellows 26in, diameter, and iron fixings, 
Linley, 123. 

262. Two castiron slake troughs 2f+. Gin. by 2ft. by 2ft. 

Two ditto ditto. 

264. Two ditto ditto. 

265. ‘l'wo smaller ditto, £3 3s. [Lots 262, 263, 264, and 265 were 
sold together. | 

266. Wrought iron smiths’ hearth, 3ft. by. 3ft. by 1ft. 9in., water 
cistern attached, tue iron, sheet iron bonnet, cast iron side plates, 
blast valve and pipe. 

267. One ditto ditto, 

268. One ditto ditto, 

269. One ditto ditto, £2 5s. each, [Lo 266, 267, 268, and 269 
were sold together.] r 


[Lots 258 and 259 were sold 


263. 


270. Wrougat iron smiths’ crane, 15ft., jib, pulleys, hooks, and 
foot-step and two cast iron wall fixings. 

271. One ditto ditto, 

272. One ditto ditto, £1 10s. each. [Lots 270, 271, and 272 were 
sold together. ] 

273. 7 ewt. smiths’ tongs and swages, £1 12s. 

274, One double-action centrifugal pump and handle, loose, Bar- 
row’s patent, £3 16s, 

275, Gin. vice. 

276, Ditto, ditto, £2 2s. [Lots 275 and 276 were sold together. ] 

277. Vice bench, 46ft. long, 2ft. Gin. wide, two drawers, cross 
rails and supports, 16s, 
_ 278, Six box rests for lathes, various sizes, and one screw chuck, 


5s. 
279. 16 cwt, of lathe stays and rests, and holding down plates, 


2 2s. 
280. Gewt. 3qr. planed wrought iron parallel packings, £1 9s. 
282. Seven wrought iron injector spindles po two vice screws, 

10s. [These all sold tolerably well. ] 

328. Boiler plate heating furnace made of brick, 24ft. long, 11ft. 
wide, 8ft. high, two fire pokers, and two drawing ditto, heavy 
cast iron side and front and foot plates, wrought iron binding rods, 
draw rollers, damper pulleys, chain and weights, £15 15s. 

329. Swing crane with single purchase crab, wood and iron jib, 
17ft. radius, racking motion, pair three sheave blocks, 60ft. din. 
chain, £20. [The heating furnace was bought for the scrap, 
and not over cheap. The crane was very dear, as it had been 
knocked about. } 

409. Brick furnace 12ft. by Gft. by 6ft., fire and poker bars, faced 
with cast iron 19ft. by 6ft. by 2in., wrought iron cross binding 
rods, balance weight, lever, chains and plates, brick flue, sheet 
iron chimney, binding stays, four cast iron pillars, and framing, 
£16 10s. 

410. Wrought iron furnace swing crane 15ft. radius, single pur- 
chase crab, racking motion, traversing screw for blocks, 40ft. of 
2in. chain, pair of two-sheave {blocks, single ditto, holding down 
plate and bolts, £14. 

411. One 2-ton single-action steam hammer, cylinder 9in. dia- 
meter, 2ft. 9in. stroke, strong cast iron framing, anvil block, cast 
iron base plate, wrought iron ladder, hand rails and stage, wrought 
iron steam and exhaust pipe, valves, taps, and stone foundation, 
Joy’s patent, £120. 

412, 26cwt. 1 qr. cast iron hammer blocks, £6 12s, 

413. One 15 cwt. single-action steam hammer, cylinder Gin. dia- 
meter, 2ft. stwoke, valves, taps, pipes, base plate, and stone 
foundation, £57. 

414. 16 cwt. 2 qr. cast iron hammer blocks, £4 10s, 

415, One 5cwt. single-action steam hammer, Joy’s patent, £35. 

416, Cast iron roller, 4ft. Gin. by 114in. by lin. thick, 16s. 

418. Painted deal cabin, 7ft. by 7ft. 6in., four glazed windows, 
slope desk, two drawers, and shelves, £4 4s. [All good prices. 
The hammers, which are none of them very good, went very well, 
the crane and furnace were dear. | 

Tuirp Day’s SALE.—FripDAy, JULY 7TH. 

444, Four 74in. single ‘speed lathes, fast and following head- 
stocks, compound slide rest and carriage, face-plate to each, on 
two separate planed cast iron heds, each 16ft. long, 1lin. face; 
three cast iron feet and standards, four top driving apparatus, 
strap levers, four gas burners and piping, and centre board, Craven 
Brothers, £88. [A good price; the tools were good, but not suit- 
able for every one. ] 

445, 9Sin, single-geared hand turning lathe, fast and loose head- 
stocks, slide rest, planed cast iron bed, 7ft. Gin. long, 12in. face, 
and top driving apparatus, £10, [Fair price; had been well used.] 

Gallery Continued (Right Side.) 

451. Gin, double-geared hand turning lathe, with fast and loose 
headstocks} two face plates, 12in. and 5fin. diameter; bell chuck, 
box rest, top driving apparatus, planed cast iron bed, 5ft. long, 
Gin, face; and two cast iron feet, £7 5s. [Moderate price. We 
will just remark here that nearly the whole of the machinery in 
the shops had been shockingly used. | 

452. Two S}in. single speed lathes, with following headstock, 
two face plates, 114in. and 8in. diameter; slide rest, box ditto, 
planed cast iron bed, 12ft. long, 12in. face; three cast iron feet, 
double top driving apparatus and shaft levers, £15. 

453. Two Sin. ditto ditto, one face plate, 74in. diameter; slide 
nag ditto, bell chuck, and one top driving apparatus and bed, 

114 103. 





454. Two Shin. ditto ditto, one face plate 8in. diameter, one 
| four-jawed chuck 12in. diameter, box rest, and one top driving 
\ apparatus and bed, £17. 

i 455. Two Shin. ditto ditto, with Butterworth’s slide rest, one 
| two-jawed chuck 7in, diameter, one face plate 8tin. diameter, box 
| rest, and double top driving apparatus, £20 10s. 

456. 6in. vice and small bench, 27s. 

457. About 150ft. of deal shelving, with divisions Llin. wide, 
and tool racks against gallery partition, 15s. 

358. Two deal bolt racks, each nineteen divisions, 12s. 6d. 

459. Pair Muir’s grindstones in iron trough, 3ft. diameter 6in, 
face; side boss plates and traverse screws, worm and pinion, 
= iron spindle, two driving pulleys, and two tool rests, 
£1010s. 

460. Double-geared upright drilling machine; will drill 14in. deep, 
and take in 24in. diameter; rack and pinion wheel, balance weight 
and chain, speed pulleys, fast and loose ditto, and strap lever, 
Walker, £36. [These sold very well; the lathes would appear 
cheap, but they had been badly used. ] 

461. Single-speed upright drilling machine, will drill Sin. deep 
and take in 18in. diameter, elevating screw, speed pulleys, fast 
and loose ditto, and top driving apparatus, £14 10s. 

462. Screwing machine with hollow cylinder, 4ft. long, 1iin. 
bore, with taps, dies, chucks 1}in. to 14in., on planed cast iron bed 
5ft. long, Llin. face, and top driving apparatus, Muir, £36. 

463. Screwing machine for bolts, to screw 16in. long, with dies 
from }in. to lin., side spur gear, planed cast iron bed 2ft. Gin, long, 
llin. face, and top driving apparatus, Sellers, £34. 

464. Gin. double-geared screw cutting lathe, fast and loose head- 
stocks, compound slide-rest and carriage, two face-plates 12in. and 
Gin. diameter, eleven change wheels, planedcast iron bed 6ft. long, 
Yin. face, two cast iron feet, and top driving apparatus, Sharp, 
Stewart, and Co,, £14. 

465, One Tin. vice, £1 8s. 

466. One Tin. ditto, £1 8s. 

467. One Tin. ditto, £1 8s. 

468. Vice bench, 20ft. long, 1ft. 10in. wide, and cupboard, 83, 

469, Small pair glazers, wrought iron screw spindle, cast iron 
—, pulley, pedestals and brasses, and top driving apparatus, 
£4 7s. Gd. 

470. One Gin. vice, and bench 6ft. long, 3ft. 9in. wide, and 
drawer, £1 19s, 

471, 9in. double-geared hand-turning lathe, fast and loose head- 
stocks, compound slide rest and carriage, two face plates 17in. and 
7}in. diameter, planed cast iron bed 21ft. long, 14in. face, three 
cast iron feet, and top driving apparatus, £25, 

[The foregoing machines require little comment ; they fetched 
fair auction prices. ] 

472, One spare tup driving apparatus, 14s. 

473, Spare universal chuck, 12in, diameter, £2. 

474, Three circular polishing brushes and spare glazer, 10s. 6d. 

475, Nine various cast iron dishes, and three sheet iron ditto, 30s, 

476. Six deal tool boxes against wall, and deal strap guards, 8s, 

477. Deal bench 50ft. long, 2ft. Sin. wide. 

478. 122ft. 2hin. planks, 22in. wide, and wrought iron wall 
brackets, £4. [Lots 477 and 478 were sold together. ] 

479, 122ft. 23in. polished wrought iron line shaft, 12 pulleys, 
24in. by 9in.; 28 ditto, to average 20in. by 7in.; one ditto, 32in. 
by 10in.; ten hangers and brasses, wall box, pedestal, and brasses 





and seven couplings, £27 10s, 
480, Double-purchase travelling crane, on four wheels, 3ft, wide ; 
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r three-sheave blocks, about 200ft. tin. chain, travelling stage, 


pai ~hgge 

17ft. long, 8ft. Gin. wide ; 34ft. wrought iron tram rails, six wrought | 
iron hangers, two cast iron caps, flight of seventeen wood steps, | 
and hand rails, £17. ey. 
“481. Fifty-two swivel gas burners, and piping in this place, | 
£2 16s. [Fair average prices. ] | 

Drawing Office. 
a* Complete set of drawings and tracings for East India gauge, 


549, Crane drawings, £2. in) 

550. Drawings and tracings for Fairlie’s engines. 

551. Ditto ditto Delhi engines. _ 

552. Ditto ditto No. 1 and 2 engines. = 3 

553. Ditto ditto Queensland engines, £11s, [Lots 550 to 553 
were sold together. | ‘ 

554. Various engine drawings. 

555. Ditto shop work. 

557. Ditto Grand Trunk Railway, £4 7s. [Lots 554, 555, and 
557 were sold together.] | 

558, Miscellaneous drawings, 

559, Ditto ditto. 

560, Ditto ditto. 

561. Ditto tracings. 

562. Various tracings. 

563. Ditto ditto. 

564, Ditto ditto, £5 10s. [Lots 558 to 564 were sold together. 
These drawings sold much better than was expected; they are 
worth nothing but to those that can make use of them.] 

565. Ditto plans. 

566. Sundry drawing paper and cloth, £2 5s, [Lots 565 and 566 
were sold together. ] 


Grinding place. 

567. Grindstone, in brick pit, 4ft. Gin. diameter, 10in. face, side 
boss plates, centre shaft, fast and loose pulleys, pedestals and 
brasses, wood horse, and back spash board, £3 5s. 

568. One grinding stone, new, 6ft. diameter, shaft, &c., com- 
plete, but loose, £4 15s. 

569. 6 cwt. of change pulleys for ditto, £1 17s. 

570. Chipping tools, various, 6s, 

571. Three spare grindstones, each 34in. diameter, 12in. face, 
103, [Rather cheap.] 

Tool Shop. 


572. Painted deal partition forming office, with glazed sash 9ft. 
by 8ft. by 4ft., shelves, bench, door, lock, and store cupboard at- 
tached, folding doors and shelves 10ft. by 8ft. by 16in., £1 15s, 

573. Three deal benches with shelves, and two loose tool cup- 
boards. 

574. Twenty-three deal tool cupboards against wall, no backs, 
and sundry shelving, £1 5s. [Lots 573 and 574 were sold together. | 

575, Axle box boring machine with sliding headstock, elevating 
and regulating gear, fast back-geared headstock, planed cast iron 
bed 8ft. long, 2lin. wide, and slide 5ft. long, and top driving 
oe Craven Bros., £94. [A good machine, the price rather 

igh. 
oe Hydraulic press, 8in. ram, for wheel forcing ; single pump, 
lin. brass ram, brass stops, cast iron cistern, and bed on four 
wheels, £17 5s. [Fair price. ] 

577. 23 ewt. wrought iron forcing tools for ditto, £5. 

578. Double geared upright drilling machine, will drill 12in. 
deep and take 58in. diameter and 28in. rise, moved by rack and 
pinion wheel ; balance weight, speed pulleys, fast and loose ditto, 
and strap lever, Collier, £48. [This is an excellent machine and 
worth more money. | 

579. Shaping machine, planed hed, 6ft. long, 2ft. wide; Gin. 
stroke circular tool box, feed motion, regulating screw, one tool 
table, back shaft, speed and top driving apparatus, Collier, £50. 

580. One ditto ditto, £51. 

581. Ryder’s five-lift forge, with punches and dies; cutting 
shears, elevating and regulating screws, fly-wheel, fast and loose 
pulleys, £54. 

582. Wheel turning lathe, with back-geared headstock and fol- 
lowing ditto, with 28in. centres, packed to 4ft. 4in.; one face 
plate, 8ft. di ter ; r d slide rest and pillar stand, side 
rack, back shaft, side spur gear, speed pulleys, top driving appa- 
ratus. planed bed, 13ft. long, 4ft. over all; pedestals and brasses, 
and stone foundation, £70. [Not a well finished tool.] 

583. Single purchase swing pillar crab crane, wrought iron jib, 
7ft. Gin. radius; wheel, pair three and two sheave blocks and 
chain, £14. 

584. Powerful planing machine, bed 36ft. long, 2ft. 3in. wide, 
will plane 24ft. by 3ft. 3in. by 3ft. 3in.; cross slide, two tool 
boxes, index, self-acting in all cuts, fast and loose driving pulleys, 
and strap lever, Muir, £167. 

585. Planing machine, movable table, bed 8ft. 9in. long, 2ft. 
wide, will plane 7ft. by 3ft. by 3ft., cross slide and tool box, fast 
and loose pulleys, and strap lever, E. and J. Oxley, £60. [The 
bed of this machine was split. ] 

586. One ditto ditto, £71. 

587. One ditto ditto, will plane 5ft. Gin. by 3ft. 3in. by 2ft. 8in., 
cross slide and two tool boxes, with two grinding rests and arm, 
three fast aud loose pulleys and strap lever, Whitworth and Co., 
£92. [The whole of the foregoing machines sold remarkably well, 
the large planing machine had a very light headstock, and is only 
suited for thin plates, &c.] 

588. Single-geared apright slotting machine, 12in. stroke, and 
will take in 48in. diameter; circular revolving table, 2ft. 2in. 
diameter, for 2in. holes, traverse and longitudinal screws and 
extra compound slides, and top driving apparatus, Whitworth and 
Co., £112. [The price, as is usual with machinery by these makers, 
was good. ] 

589. Shaping machine, 6in. stroke, circular head, and tool-box, 
two vice tables, traversing spindle, speed pulley, top driving ap- 
paratus, and planed bed 6ft. long, 12in. wide, Knowles, £47. 

590. Double-geared upright drilling machine, will drill Qin. 
deep, and take in 32in. diameter, rack and pinion, cone speeds, 
fast and loose pulleys, and strap lever, E. and J. Oxley, £30. 

591. One ditto ditto, will drill 14in. deep, and take in 30in. 
diameter, rack and pinion, speed pe fast and loose ditto, and 
strap lever, J. and J. Kershaw, £33 10s. [Fair auction prices. ] 

592. Powerful radial drilling machine, 6ft. radius, will drill 
2Q6in. deep, and take in 8ft. diameter, circular table 40in. diameter, 
pillar stand, speed pulley, top driving apparatus, and strap lever, 
£94, [Sold very well; not worth near the money.] 

593. Cast iron surfacing plate 7ft. by 3ft. 3in, by 2}in., and one 
ditto 6ft. by 2ft. Gin. by 3in., £4 17s. 6d. 

594. Spareslide rest for 12in. lathe, £6 6s. 

595. Single purchase swing pillar crab crane, wrought iron jib, 
7ft. Gin, radius, regulating screw, wheel, pair of two-sheave blocks 








and chain, £11 5s. 

596. Band sawing machine, circular table 3ft. diameter, elevating | 
band and regulating screw, two small cast iron pillars, rim pullev, 
fast and loose ditto, fluted cast iron pillar stand 7ft. 6in. high, 
12in. diameter, Powis, James, and Co., £24. [Good prices. ] 

597. Upright drilling machine, will drill 14in. deep and take in 
24in. diameter, &c., £4 4s, 

608, 10jin. double-geared hand turning lathe, with gap, fast and 
loose headstocks, compound slide rest and carriage, two face 
plates, 33in. and 94in. diameter, planed bed 20ft. Gin. long, 14in. 
face, and two cast iron feet, £32. 

609, 12hin. double-geared hand turning lathe, with fast and 
loose headstocks, compound slide rest and carriage, two face plates, 
24in. and llin. diameter, {one four-jawed chuck, 24in. diameter, 
top driving apparatus, planed cast iron bed, 14ft. long, 15in. face, 
and two cast iron feet, £31. [These prices are very fair; tho 
lathes sold well; they are, as before stated, badly used. 
+> 10. 104in., raised to 114in., double-geared hand turning lathe, 
com slide rest and carriage, two face plates, 19}in. and 
11}in. diameter, top driving apparatus and planed cast iron bed, 
14ft. long, 15in, face, and two cast iron feet, £22 10s, 


_ 611. 10}in. double-geared ditto ditto, compound rest and car- 
riage, two face plates, léin. and 94in. diameter, one four-jawed 
chuck, 20in. diameter, steady rest and stay, top driving apparatus, 
planed cast iron bed, 20ft. long, I4in. face, and two cast iron feet, 
£20 10s. 

612. Double-geared slide hand lathe packed to 15}in. centres, 
fast and loose headstocks, compound slide rest and carriage, one 
universal chuck, 30in. diameter, two face plates, 22in. and 19in. 
diameter, carriage rack, top driving apparatus, planed cast iron 
bed, 9ft. long, 19in. wide, and two cast iron feet, £15 10s. 
an Wrought iron jib crane, 10ft. 6in., jib and wall fixing, 

5s. 
614, 96ft. of 3in. polished wrought iron main cross shaft, four 
couplings, four bevel wheels 20in. diameter, one pulley 48in. by 
9in., six ditto to average 24in. by 7in., five hangers and brasses, 
two pillar fixings, four pedestals and brasses, from tool shop to 
wheelhouse, £17 10s, 

615. 110ft. of 2jin. polished wrought line shaft, six flange 
couplings, one bevel wheel 20in. diameter, twenty-two pulleys to 
average 24in. by 7in., three hangers and brasses, seven pillar 
fixings and brasses, £18 12s. [Auction prices, the shafting cheap. ] 

616. 110ft. of 2jin. polished wrought line shaft, six flange 
couplings, one bevel wheel 20in. diameter, twenty-four pulleys 
to average 24in. by 7in., two hangers and brasses, and seven pillar 
fixings and brasses, £31. 

617. 16ft. of 2fin. ditto, cross shaft, bevel wheel 20in. diameter, 
two pulleys 24in. by Sin., two ditto 26in. by 4in., one hanger, one 
wall fixing, two pedestals and brasses. 

618, 4ft. of 2¥in. wrought iron counter ditto, two pulleys 28in. 
by Gin., one ditto 34in. by 6in., two wall brackets, pedestals and 
brasses. 

619. 4ft. Gin. of 2#in. ditto, two pulleys, two hangers and 
brasses, £5. [Lots 617, 618, and 619 were sold together. ] 

620, 190ft. of open cast iron wall fixing 18in. wide in this and 
wheelhouse, £18 15s. 

622. High-pressure vertical steam engine, cylinder 9in. diameter, 
20in. stroke, fly-wheel with wrought iron arms, 7ft. 6in. diameter, 
eccentric, governors, pump, throttle valve and stop ditto, Xc., 


an Bench drilling machine, with lever chain and weights, 
8. 

624. 14in. packed to 18in. double-geared slide and screw- 
cutting lathe, with fast and loose headstocks, two face plates 
36in, diameter and l5in. diameter, compound slide rest and 
carriage, two stays, racks, and boring rest ; twenty-one change 
wheels, planed cast iron bed 24ft. long, 20in. face, and top driving 
apparatus, £54. [These tools sold very well; the last lathe was 
dear, being old-fashioned. 

625. Single-speed drilling machine, will drill Gin. deep, and 
take in 18in. diameter, worked by screw and pinion wheel, balance 
weight, speed pulleys, Xc., Collier, £4 12s, 6d. [Very old; not 
worth much. ] 

626, One 20in. blast fan, Schiele, £3. 

627. Platform weighing machine, up to 25 cwt., Pooley, £3 6s. 

Front and Side Yards. 

833. Locomotive platform weighing machine, up to 42 tons, in 
three parts with separate levers, stone foundation and deal cover, 
Pooley, £70. [The locomotive weighmg machine was very cheap, 
but it isa thing that cannot be sold every day.] 


FirtH Day’s SALE.—Monpay, JULy 107TH. 
Wheel House. 

856. Capital wheel turning lathe, with back geared and following 
headstock, 4ft. 4in. centres, two face plates, 4ft. 10in. diameter, 
with spur rims, four compound rests and pillar stands, side racks | 
and under driving shafts, side spur gear, driving pulley, speed 
ditto, catch box, fixings, pedestals and brasses, bed 12ft. long, 
6ft. over all, top driving apparatus and foundation, £180. [Rather 
cheap. ] 

857. Powerful horizontal slotting machine, with two headstocks, 
9}in. stroke, traversing screw, self-feeding motion, two side racks, 
back driving shaft with two clutch boxes, cast iron bed, 29ft. Gin. 
long, 5ft. Gin. over all, and 4ft. inside, cone speed, fly-wheel 5ft. 
diameter, 4#in. face, three pedestals and brasses, bearers, counter 
shaft 11ft. din. long, 3in. diameter, two pulleys, 36in. by 64in., 
speed ditto 36in. diameter, two hangers and brasses, Smith, Bea- 
cock, and Tannet, £200. [Also cheap, but it is not a well-propor- 
tioned machine, and only applicable to certain purposes. ] 

858. One hundred and eight feet 24in. polished wrought iron 
line shaft, six box couplings, one bevel wheel 20in. diameter, one 
pulley 48in. by 15in., one ditto 28in. by 8in., two ditto 36in. by 
Gin., two ditto 30in. by 8in., twelve wrought iron hangers and 
brasses, one cast iron ditto, one wall fixing and brasses, £19 10s, 
[Worth more money. ] . 

946. Travelling crane, to lift 10 tons, 96ft. span, 6ft. wide ; 12in. 
square beams, and six uprights, each 18ft., and cross bearers ; 
walking stage, with wrought iron hand rails; flight of 21 wood 
steps, 180ft. wrought iron tram rails, pair three-sheave blocks, and 
about 300ft. in. chain, £43. [Fair price. The beams are rough.] 

947. One strong railway boiler truck, on four wheels, with 
spring and axle boxes, £8. 

948. One ditto ditto, no springs, £210s. [Moderate prices. ] 
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THE “NORWAY” STEAM CULTIVATING 
TACKLE, 

THE annexed sketch is intended to show a new plan for culti- 
vation by steam power, the invention of Mr. Ulrick Rosing, a 
Norwegian engineer. 

A portable or traction engine is provided with a winding drum, 
A, or for existing engines it can be placed on a separate frame, 
driven direct by gearing or belt from the crank shaft. The rope 
is endless, and goes from the drum to and around the block or 
pulley B, thence to and around C, and then to D, from D it passes 
to the tension block E, from whici it returns to the drum A, or 
the rope may run in the opposite direction, which perhaps is 
better, as there will be less-strain on the parts ae of the rope. 
The working parts of the rope are between the snatch blocks B, D, 
and C. The implement is attached to the rope by a hook, claw, 
or the like, which grips and holds in proportion to the strain, but 
is capable of being instantaneously released by pulling a string or 
rod, &c. When the implement arrives at the block ©, the pro- 
jection h will release the hook, so that the implement is stopped 
in proper time without the aid of anyattendant. The implements 
to be used can be either double or single action, which latter are 
to be turned at the headlands. The implement shown in the 
sketch is a common, single-action, zigzag harrow, but furnished 
with two iron bows, forming a sort of bridle or whippletree. 
When the implement has arrived at block C, and by h is released 
from the rope, the anchor man takes the chain, swings it out to 
the side i, and hooks it to that part of the rope which travels 
the other way, and will carry the implement round ut tl 
chain, which is furnished with a small roller, will slide 
middle of the bridle or bow of the implement. After tke i 
ment has arrived at D and is again released, the blocks B, ] 
C are shifted, as hereafter described, nearer to the tension block E, 
so much as the double breadth of the implement ; then the chain 
is shifted over to the other bridle iron and hooked to the rope. 
The implements can be worked equally well in the other direction, 
i.¢., from the tension block E to the engine, if the snatch blocks | 
are moved when the implement is at C. ‘The snatch blocks are | 
fixed by anchors at /, 7, The moving of the blocks is done by the | 
aid of the running rope; the block B, D, simply by hooking to | 
the rope a chain K, which will be released as soon as the block has 
advanced the proper distance. As svon as that is done, and a | 
chain from a este fixed anchor is hooked to the block, the | 
snatch block C is to be moved, also by the aid of the running rope, | 
though in another manner, One of the various ways in which it 














can be done is by fixing the block pulley to a vertical spindle pro 
jecting downwards, as a mill spindle. The lower part of the 
spindle goes through a rope roller, which, by a lever and friction, 
or clutch gear, is brought into gear with the block pulley, and will 
wind up a rope or chain fixed by an anchor at m, and thereby 
carry along the block frame. When the block has advanced 
the proper distance the man drops the roller and fixes the 
block by a chain to an anchor. The length of the work- 
ing part, or distance between the two snatch blocks, D, B, 
and C, may easily be made longer or shorter as the field widens or 
narrows, for which purpose it is intended to connect the tension 
block E by means of block tackle to its anchor, and take the rope 
end along the headland near to the anchor man at B, D, so that 
he can, by hauling in or paying out the rope, adjust the tension. 
The block pulleys B and D can be brought nearer together or 
~~ further apart, according to the breadth of the implement. 

‘or the same p the y © can be changed for smaller or 


larger ones, or substituted by two blocks or pulleys. 
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The figures on the sketch marked g,9, g, are guards for protect- 
ing the rope from falling off the block pulleys if it should slacken. 
Rollers may partly be used instead of the hollow cover if pre- 
ferred. Where the letters g are placed, the guards are made 
larger for protecting the workmen at the three dangerous points, 
where the rope and blocks could scatch theirclothes. Rope porters 
are to be used where necessary. The winding drum can be of any 
suitable description, and the inventor believes that the oneshown 
in the sketch will suit both for this purpose and for several others. 
It consists of two wheels or discs, Aand A’. The wheel A is fixed 
on a shaft placed parallel with and driven from a pinion on the 
engine crank shaft. The disc A' is fixed on its own separate shaft 
which is carried in a long bearing mounted on a stud son the 
braeket or arm projecting out from the boiler. By this arrange- 
ment the disc A' can be moved or turned to a small degree, so that 
about half the periphery of its face can be brought nearer to 
the disc or wheel A, when the two faces will form an angle and 
they will grip the rope firmly and carry it round. The opposite 
faces of the two discs may be either plain, grooved, or perhaps 
better, slightly waved. As the discs are of equal diameter and 
turn at the same speed there can be but very little wear on the 
rope on the winding drum. It may perhaps be an advantage to 
have the drum shaft bearings adjustable, so that a larger pinion 
can be used for light work, such as harrowing, &c., and a smaller 
one for deep scarifying and ploughing. The sketch is not drawn 
to any scale, 





THE RAMSBOTTOM TROUGH IN THE UNITED 
STATES. 

WE cut the following from the American Railway Gazette. It is 
very funny in some respects:— 

“*Jerk WATER’ ON THE HupsoN RIveR RaiLRoap.—Mr. 
Buchanan, master mechanic of this road, now has the arrangement 
for taking up water while ruanning—which his men have christened 
with the above name—attached to thirteen locomotives, The 
railroad company has put down four water troughs between New 
York and Albany, each 1000ft. long. The tast trains on this road 
now stop only at Poughkeepsie, for meals and to change engines. 
Locomotive runners estimate that from ten to fifteen minutes are 
lost each time they stop to take water. As it is necessary to fill 
the tender three times in going over the road, by taking up a 
supply while running they save two stops, or from twenty to 
thirty minutes between New York and Albany. By this arrange- 
ment the tanks can be filled while running at full speed, but 
ordinarily the engines are ‘slacked up’ a little when water is 
taken, as the resistance of the water against the spout is so great 
when running fast that it is difficult for one man to raise it out of 
the trough unless the train isslowed. When running at full speed 
the water is taken up so rapidly that there is danger of deluging 
the tender and washing the coal out of it in case the spout is kept 
down too long. On the last engine the spout was made only Qin. 
instead of 10in. wide, as it was found that the larger size took 
water more rapidly than was required.’ ” 

Mr. Buchanan has evidently a good deal to learn regarding tho 
use of the water trough, which he appears to have adopted without 
consulting the inventor. It is certainly high time to adopt some 
means of expediting matters on the Hudson River Railway. A 
driver on our lines who could not fill his tender in three minutes 
would soon wanta job. Just fancy the Great Northern or Midland 
expresses stopping at Peterborough or Bedford for fifteen minutes 
to fill up a tender. 


ALTERATION IN THE Factory Act.—The inspectors of factories 





have communicated an alteration of the law in respect to the re- 
porting of accidents in factories which came into operation on t’ ,.. 
a Rv th 3 25 Vi i i J 
22nd ult. By the Act 34 and 35 Vic., c. 104, notice is reqv sred 
to be sent to the certifying surgeon of the following ace dents 
only :—Any accidents which cause loss of life to any pe .7), om- 
ployed in the factory, and any accident which causes bo’ ily injury 
. - 2 4 . 
to any person employed in the factory, and is pro¢ .aced by ma- 


chinery, or by explosion or escape of gas, steam, or 
of such a nature as to prevent the person injur 
turning to his work forty-eight hours after the 

j h ~ertifvine surs re . 
accident. Tho ¢ rtifying surgeons, therefore are only authorised 
to investigate and report upon accidents cor sing within the above 
definitions. Notice of any such accident _ should be sent’ to the 


~ metal, and is 
vi by it from re- 
occurrence of the 


| surgeon immediately after the expiration (¢ 47 above-mentioned 


forty-eight hours. This arrangement ¥ 57) »emovo a cause of itTi- 


tation that has been complained of ¢ ‘ . " 
were applied to the metal industries, “Y°" "°° the Factories Acts 
. f 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 
PARIS.—MM. Xavier and Boyveav, Rue de la Banque. 

ERLIN. —Messra. A. Asuer and Co., 11, Untre den Linden. 
VIENNA.—Messrs. Gerotp and Co., Booksellers. 
LEIPSIC.—A.truons Diizr, Bookseller. 
MADRID. —D. Jose A.cover, Bditor and Proprietor of the “‘ Gaceta 


Industrial,” Preciados 49 y 51. 
NEW YORK.—Wi.cmesr and Rooers, 47, Nassau-street. 


‘ TO OORRESPONDENTS, 
*.* We cannot undertake to return drawings or manuscripts; we 
our to copies. 





ing questions, must be accompanied by the name and address of 

the writer, not necessarily for H ther but as @ proof of 
good faith. No notice whatever will be taken of anonymous 
communications. — : 

t »* In order to avoid trouble and confusion, we find it necessary to 
inform that letters of inquiry addressed to the 
—_= intended for insertion in this column, must in all 
eases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order 
that answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

P. B.— We believe the paper has already been published. 

Enoinger.—A letter addressed to the London and North-Western Railway 
Works, Crewe, will find Mr. Ramabottom. 

A Ning Years’ Supscrmer.—Add a small quantity of the fluid until the 
water is coloured slightly. If the organic imattter be present the colour will 
shortly change to brown. 

Civis Romanus (Viennh).— We are requested to inform this correspondent 
that he can obtain what he requires by writing to Messrs. G. Oran and 
Son, 19, Wilmington-square, Clerkenwell. 

A. A.—8ee all on “ Heat as a@ Mode of Motion.” For an elaborate 
investigation of the entire subject see J: "s “Experimental Researches,” 
published by Trubner. You will find it at the Free Library at the Patent- 
oO, 


x. Mipianp Institute oF Encrvgers.—We beg to return our thanks 
to the committee of this society for a report of the proceedings at the last 
meeting, and to express our regret that we are unable to publish it, owing 
to the pressure of other matter on our space. 

ALpHa.— When the series of papers is complete we shall be pleased to hear 
from you. You are rather inconsistent when you state, first, that no 
design has been supplied ; and, secondly, that the design is imperfect. We 
shall be very happy to give your drawings our best consideration, and, if 
suitable, insert them in our pages. 





EXTRACTING GELATINE. 
(To the Bditor of The Bngineer.) 


Sir,—Would any of your correspondents inform me what degree of | h 


heat—high-pressure steam- -is — to abstract the gelatine or glue 
out of bones, and the length of e required to do it? RN, 
September 4th, 1871. 





MOULDING SAND. 
(To the Bditor of The Bngineecr.) 
Sir,—Can you inform me, through Tae Encincer, where to obtain 
some first-rate moulding sand for fine work ? E. E. B. 
Cathedral-yard, Exeter, September 2nd, 1871. 





Toe Enorveer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. .. .. £0 14s. 6d. 
Yearly (including two double numbers) .. .. «. £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made, THE ENGINEER is regis for transmission abroad. 

Advertisements cannot be inserted unless delivered before siz o’clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The lane averages eight words ; 
blocks are charged the same rate for the space they fll. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and the publishing department of the paper 
are to be addressed to the Publisher, Mr. George Leopold Riche; all other 
letters to be addressed to the Bditor of Tue ENGineeER, 163, Sirand. 











MARRIAGE. 
On the 30th ult., at Great Missenden, Mr. Ricuarp D. Sanpers, C.E., 
of Bombay, to Epirn C. McConnext, eldest daughter of Mr. Jas. E. 
McConnell, C.E., The Woodlands, Great Mi d 
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STEAM OMNIBUSES. 

Tue failure of the Indian Government Steam Train 
engine Chenab to perform her intended work at Wol- 
verhampton has been used to — that we are still ve: 
far removed from the period when steam can be used wit 
certainty and advantage in the conveyance of ngers 
on common roads, It is, however, a t mistake to draw 
general conclusions from isolated facts. The Chenab 
failed because of certain errors made by the designer, espe- 
cially in the boiler, the heating surface of which was quite 
inadequate to the duty required of it. The pot boiler, 
with its 109 square feet of heating surface, has, however, 
been removed and replaced by a Field boiler of the same 
or nearly the same external dimensions, with about 220 
square feet of heating surface, and the Chenab can now do 
all that was eapetel of her and alittle more. Working 
with wood instead of coal, a pressure of 120lb. is easily 
maintained, the weight of wood burned per mile being 
little in excess of the weight of good Welsh coal previously 
used with the pot boiler ; and those who saw what could 
be accomplished by this engine with 75 lb. pressure will 
easil an serve of what the machine is capable with 
120 Ib. steam. There are, however, other engines in the 
field as well as Messrs. Ransomes, Sims, and Head’s. Not 
long since Messrs. Robey had a very successful trial of a 
steam omnibus between Grantham and Lincoln, and on 
Tuesday last we were present at a somewhat similar expe- 
rimental trip conducted by Mr. Burrell, of Thetford. The 
fact is that a large demand is arising for steam-propelled 
vehicles capable of drawing passengers and goods at speeds 
which, more moderate than those common on our railways, 
shall yet supply more rapid locomotion than can be had 
with horses, 

The traction engine or road steamer is in truth now 
passing through a stage quite familiar to the older builders 
of portable engines, The first portable engine of which 
we can find any record was built by Howe, at Boston, in 
Lincolnshire, about the year 1836. Howe constructed 


twelve of these engines, and then stated that he could 
hope for no more business in that direction, as he 
had supplied all the portable 
sibly be required ! wo 
ing out eighteen to twenty-four engi 
and who are 
upon them? 


ines that could pos- 
he say to firms 
a week, 
unable to meet the d made 

e feel perfectly confident that when once the 





road steamer has attained the perfection now possessed 
| by the portable engine, the desire for its services will be 

even ter than that which exists for those of the 
pout engine. The demand will be principally for 
' foreign countries, although there is plenty of room for 
| good traction engines in Great Britain, The railway, how- 
| ever, at home, renders the steam omnibus a very secondary 

affair; but the case is different in India, Turkey, 
| Greece, «Italy, Russia, and our colonies. There, rail- 
| ways in enormous districts have no existence, but British 
enterprise, backed by the wishes of influential inha- 
bitants of such countries as those we have named, has 
determined that, if railways cannot be had, then good com- 
mon roads must be made, and with the road comes the 
demand for the engine to work it. Already in Greece, 
Turkey, and Russia, great steps are being made. In the 
Morea over seventy miles of road—asmall portion of a large 
concession—are being constructed, uniting two principal 
towns; and it is a noteworthy fact that the moment a road 
there is projected English engineers are asked for engines 
to work it. Thus, one of two engines we saw tested at 
Thetford on Tuesday is especially intended for service 
in Crete, while the other is going to Russia to discharge 
somewhat similar duties. 

The only doubts which can exist concerning the practi- 
cability of using steam for passenger tratiic on common 
roads are being rapidly set at rest. We may take the trials 
at Thetford as a case in point. The first engine tried was 
that which we have already illustrated in our impression for 
July 21st, 1871,and which wasexhibited at Wolverhampton. 
A large omnibus, constructed to carry about fifty passengers, 
has been built by Mr. Burrell to work passenger traffic in 
Crete. The omnibus we shall probably illustrate in an early 
impression. It will suffice to say that it is extremely strong 
and well built, and that Mr. Burrell has, wisely we think, 
made it quite independent of the engine, by mounting it 
on four wide wheels, We are at a loss to see that any- 
thing is gained by the two-wheeled construction adopted 
in the case of the Chenab, and we are certain that many 
objectionable features are avoided by the use of the old 
andfMpproved type. As the engine is intended to haul 
loads of goods at a moderate speed, as well as the 
omnibus at a high speed, it was determined to test it in 
two capacities. Early on Tuesday morning a trial of the 
engine was a Aon | by Colonel Riza Bey and Colonel 
Mehemed Bey, of the Turkish service, similar in all re- 
spects to that at which we were present a few hours subse- 
quently, and which was as follows :—About 3 p.m. a train 
was made up consisting of the engine — which weighs, 
with coal and water, 103 tons—one wagon on springs, 
loaded with pig iron, a portable engine, a coprolite mill 
on wheels, and a lorry loaded with pig iron. ‘The train 
weighed without the engine 25 tons 12 cwt., the gross load 
being 36 tons 2 cwt. With a boiler pressure of 130 lb. the 
engine and train left the yard torun round the town. The 
average maintained was about five miles an hour, 
estimated from the fact that it was impossible to keep up 
with the train without running now and then. Thetford 
and the district round it is very flat; but one incline was 
found a couple of hundred ae long and rising about one 
in 18, up which the engine proceeded without the slightest 
difficulty or the least approach to slipping; she could have 
taken another five tons up withease. The whole distance 
round was accomplished in thirty-five minutes, but a good 
deal of time was lost in wailing for horses, and in taking 
a baffle plate out of the chimney which had been put in a 
day or two previously for experimental purposes and had 
been forgotten. The train was accompanied by a second, 
or 8-horse engine, built for service in Russia, of which we 
reserve all detailed description for the moment. 

In the evening both engines were in brought out. 
The 12-horse engine being attached to the omnibus made 
a run of about two and a-quarter miles in sixteen minutes, 
The omnibus had fourteen or fifteen persons inside, And 
outside men aud boys from the works and the town 
swarmed over it like bees, every available spot being 
occupied. The average speed up bill and down hill was 
nine miles an hour, but several stops had to be made for 
horses, not of more than a few seconds duration it is true, 
but still reducing the speed.. Part of the run was done at 
at least twelve miles an hour; steam was easily kept at 
1501b. during the whole time, and those who have most 
experience in traction engines will agree with us that, if 
under such circumstances the steam can be kept up for a 
quarter of an hour, it can be kept foraday. No trial could 
be more satisfactory, and it was specially so in the fact 
that the speed was constant, or very nearly so, up hill and 
down hill. No very steep inclines were met with it is true, 
but the road undulated nevertheless, The only perceptible 
difference, however, was the sharper beat of the blast pi 
when ascending an incline. At the end of the run the 
small engine was attached to the omnibus, the larger 
one being taken off, and this although a slow speed engine, 
ran back to Thetford at a speed greater than could be got 
out of horses in regular service. 

It may be decided, we think, that no difficulty whatever 
exists in applying steam on common roads to the purposes 
of passenger traflic. As regards the results likely to be 
obtained and the general bearing of the question we shall 
have something more to say. 


THE NEW LAW COURTS. 
Wuatever uncertainty may still exist respecting the 
“style” which is to characterise the superstructure of our 
future Palace of Justice, the plan of the foundations appears 
to be pretty accurately determined upon. A visit to the 
site which, for some months past, has been rendered 
familiar to everyone passing west of Temple Bar, by its high 
illustrated hoarding, will point out that the preliminary 
operations are in full vigour. These comprise the excava- 
tion of the n trenches, the carting away of all the 
“ stuff” that cannot be subsequently utilised in the erection 
of the permanent edifice, the running to spoil upon the 
—< ey sere _ oe ra use in 
; thi ixing and depositing concrete 
re 
' Tn all contracts there are always two elements, or, speak- 








ing mathematically, two quantities—the one known, and 
the other unknown, or at the best uncertain. The former 
is nearly constant for all parties tendering, and, therefore, 
scarcely influences the relative amount of the separate 
tenders; but the latter depends for its value upon the special 
means and resources by the individual contractors. 
It is upon this that each stands to win or lose. There are 
certain descriptions of work upon which every contractor 
would put the same price to a fraction. Inother words, their 
respective facilities for carrying it out are equal. Again, 
there are certain kinds of work for the execution of which 
each individual may possess, or, what amounts to the same, 
may consider he » @ specialty, and upon this true 
or false assumption he bases his calculations. If these re- 
marks be borne in mind by our readers they will not be 
so much astonished as they undoubtedly are, at the great 
variation that constantly appears in the amount of different 
tenders for one and the same contract. It is true that 
sometimes the discrepancy is so astounding ‘as to batile 
every attempt to discover the cause on any supposition 
whatever. ‘These occasional high tenders are capable of 
explanation upon other grounds. It frequently happens 
that a contractor who “doesn’t care about the job” will 
nevertheless put in a tender, and if it is for a description 
of work which is not altogether in his line it is sure to be 
exceptionally high, and will, in fact, bear no comparison 
with one of an altogether bond fide description. 

A review of the tenders sent in by the score of firms 
selected by the Government to compete for the excavating 
and concreting of the foundations of the proposed Law 
Courts, shows that this particular instance belongs to the 
category of exceptions already alluded to. In round num- 
bers the highest and lowest tenders ranged from £68,000 to 
£37,000, being nearly in the proportion of two to one. It 
will naturally be demanded, in accordance with the 
manner in which we have treated the question, what is the 
unknown or uncertain quantity which has caused so serious 
a discrepancy to be exhibited in the different tenders? 
As the area over which the excavation extends does not 
exceed the insignificant amount of seven acres, the fullest 
particulars respecting sand, gravel, old bricks, and other 
materials were readily obtainable by the parties intending 
to contract for the work. With the exception of the lime, 
the ingredients for making the concrete are found on the 
spot, so that there could be but little room for difference of 
opinion in respect of the cost of that portion of the job. 
The uncertain element in the calculation was the excava- 
tion. What to do with the stuff, and where to shoot it, was 
the problem that presented a great variety of solutions. 
Excavation in a large city wears a totally different aspect 
to the same description of work in the open country. In 
the present instance no friendly embankment that re- 
quired to be filled up, or convenient locality where rubbish 
might be shot existed, so that provision had to be made 
for transporting by far the greater portion of the earth 
out of London. The whole amount of excavation to be 
done is 166,000 cubic yards, but a good deal of this being 
sand and gravel remains on the site, having been merely 
shifted to places where it can be easily obtained when 
wanted, A very considerable quantity of sand and gravel 
has been found in carrying out the excavations. The 
sand has been mostly heaped up in a large spoil 
bank at the north-western corner of the site, by the aid of 
a small tramway, while the gravel may be said to be ready 
anywhere at a moment’s notice. As concrete is used to a 
very large extent in all the trenches and over all the 
foundations, the materials for making it are distributed 
here and there over nearly the whole area, The excava- 
tion of any portion being completed, the loose stuff carted 
away to the river,{to be then conveyed in barges down the 
stream, the old bricks and other suitable débris of the de- 
molished dwellings broken and pounded up, and the sand 
and gravel carefully retained, the concreting is commenced 
upon the London dg. 

Upon entering the,inclosure from the Strand entrance, 
the first sight meeting the view is that of a number of 
upright timbers placed about 16ft. below the level of the 

round in a large excavated space of that  . the super- 
ficial dimensions of which are 300ft. by 100ft. This s 
is for the foundations of the central hall, which will be 
separated from those for the other parts of the building. 
On the upper extremities of the upright timbers are fixed 
balks running longitudinally and transversely across the 
area below, and upon them planks are attached7at proper 
intervals to allow of the concrete being tipped in from 
barrows over the whole space. Whatever may be said in 
depreciation of the old practice of tipping concrete from 
a height, there is no help for it in the present case. The 
materials are all at hand upon the high ground, and the 
extra expense, to say nothing of the additional labour 
involved in the operation, of depositing the concrete by 
causing the barrows to be run up and down inclined planes 
having a perpendicular height of some 16ft., would not be 
justifiable under the circumstances. Gravel and broken 
ricks, mixed in the proportion of 6 to 1 with the best 
Barrow lime, compose the concrete which is put in, accord- 
ing A the depth required. The mixing of the materials is 
rformed both by machinery and by hand, but principally 
y the former method. There are two or three “mixers” 
on the ground not yet set up, but waitiug their turn. 
Under the central hall the depth of concrete is 7ft., made 
up in five successive layers. It is increased to 10ft. in the 
foundations of the part of the structure facing the Strand, 
and elsewhere has a depth of 5ft, It is stated that the 
roof of the central hall will weigh 700 tons, and, in con- 
sequence of the disproportion that will necessarily exist 
between the total weight of this portion of the super- 
structure and the total weights of the other parts, 
the foundations will be completely disconnected, so that 
whatever settlement may occur will be confined strictly 
within its own limits, Unless the foundations are 
of a character perfectly unyielding, the settlement must 
be theoretically proportional to the weight of the build- 
ing erected upon it. It is manifestly a wise and, 
at any rate, a safe precaution, in instances like that 
under consideration, in which there is a very considerable 
difference in the cdntive weights of portions of the same 
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edifice, to adopt the method of independent foundations. 
Owing tothe difference of level between the Strand and 
Carey-street there will be a corresponding rise, or series of 
“ steps,” in the various blocks ranging from the former to 
the latter thoroughfare. The time for finishing the con- 
tract extends to next February, and there is little doubt 
that the contractors, Messrs. Dove Brothers, under the 
management of their able and energetic foreman, Mr. 
Lett, will accomplish the task within the stipulated period. 

In connection with the erection of the proposed Palace 
of Justice, there is one very important point to be kept in 
view. It is that of the approaches. It is not sufficient to 
clear seven acres of ground and to build law courts, in 
which is to be transacted nearly the whole of the legal 
business of the metropolis. Something more must be done 
in the interests of the public. In a word, ample means 
of access must be provided, snd a glance at the map 
is sufficient to indicate that a good deal more clear- 
ing and demolition of property must take place before the 
new Palace of Justice can be rendered accessible in a 
manner worthy of its importance and position. The 
removal of Temple Bar, together with that of the church 
of St. Clement Danes, and the destruction of those dis- 
graceful dwellings in and about Holywell and Wych-streets 
would make it approachable from the Strand and Fleet- 
street. But there is at present literally no approach from 
Holborn or Oxford-street.. Chancery-lane cannot be dig- 
nified with that title, since its northern extremity is of 
dimensions so contracted as to allow of the passage of but 
one vehicle at the sametime. It is pens in these 
days of new street making, that two main arteries of 
traffic, such as the Strand and Oxford-street, should be 
without a single connesting thoroughfare worthy of the 
name, But so it is. From Charing Cross even to Ludgate- 
hill there is not a good street running at right angles 
between these important parallel routes. Several of the 
streets ranging northwards from the Strand are wide and 
straight at their commencement, but this promising be- 
ginning terminates with a most disagreeable abruptness, 
They all lead into a number of narrow and disreputable 
cross streets, from which the bewildered pedestrian is some- 
times only too glad to emerge safe in limb and pocket. A 
clear cut will have to be made somewhere about the centre 
of Cary-street to the main north thoroughfare, so as to 
render the courts accessible from that part of the metro- 
polis. This is imperative unless the building is to have 
only one entrance, and that from the Strand. Engineers 
not unfrequently find that the cost of the approaches to a 
large bridge nearly equals the outlay incurred in its con- 
struction. Omitting all considerations of the cost of the 
actual edifice in question, it is by no means improbable that, 
before all the approaches to it are made which may even- 
tually be required, an additional expenditure may be 
entailed equal to that attending the clearing of the seven 
acres needed for its site. 





FOREIGN PERIODICAL LITERATURE. 

A wanpy résumé of Meunier’s researches on meteorites read 
before the Paris Academy in a series of eleven papers some 
months back, is given ‘in the “ Archives des Sciences,” No. 163, 

. 3808. A. Kundt has a memoir on anomalous dispersion 
(p. 817), but those who prefer to read it in the original may do 
so in “ Poggendorff’s Annalen,” No. 6, p. 259. No. 164 of the 
** Archives” opens with a paper by E. H. Amagat, on the com- 
pressibility and expansion of gases, an abstract of which was 
presented a few weeks ago to the Paris Academy. H. Wild’s 
remarks on the determination of the absolute expansion of the 
Swiss standard measures (p. 378) are of importance, end at the 
conclusion the author gives a table of the coefficients of expan- 
sion of various standard measures throughout Europe. J. le 
Comte (p. 394) contributes a long paper on a very difficult sub- 
ject—illusive images and the theory of binocular relief. P. 
Blaserna communicates (p. 423) an interesting letter on the 
polarisation of the solar corona from observations with Savart’s 
polariscope during the eclipse of December, 1870. 

In the “ Génie Industriel,’ No. 237, J. Ferrenholtz describes 
his machine for planing straight and curved mouldings (p. 116). 
The machine is also adapted for producing circular or oval 
picture frames. A hot-water stove, the invention of Madame 
Duvoir Leblanc (p. 121), does not appear to contain anything 
novel, E. Fiévet contributes a long paper on the strength of 
Vignole rails, and of double-headed rails. He also enters upon 
the question of the first cost and cost of maintenance of lines 
laid with rails of these kinds, and concludes by summing up 
the advantages of the Vignoles’ rail as follows :—It has greater 
strength, and offers a pleasanter road (une voie plus douce); the 
first cost is less, and it lasts longer ; the line may be fished with 
greater facility, and it is preferred in America, Germany, and 
France ; finally, it is, in every respect, to be preferred to the 


double-headed rail, A. Bosquet (p. 138) describes his machine for | 


cutting fibrous substances suchas hemp, flax, jute, phormiumtenaz, 
&e. The cutting mechanism consists of a vertical reciprocating 
knife, the material being fed forwards by means of rollers. R. 
Cody's auxiliary screw propeller is noticed at p. 149, When not 
required for use it is withdrawn into the dead wood, so as not to 
interfere with the progress of the ships. Brocard’s water meter 
(p. 151) is based upon the old principle of counting the number 
of times which a vessel of known capacity is filled and emptied. 
The measuring vessel is hung on pivots, and is divided into two 
compartments. When one is full it tips over and empties itself, 
bringing the other under the supply pipe. 

Nos. 5—6, vol. xviii. of the “ Annales des Mines”’ contains the 
second part of a long and elaborate paper by MM. Lévy and 
Choulette on the mineral veins of Saxony and Northern Bohe- 
mia (p. 227). Some general considerations on the direction of 
inineral veins appear in the latter portion of the memoir. Com- 
petitors for the Horological Institute prize for the best essay on 
the balance-spring would do well to peruse Resal’s memoir on 
escapements at p. 317. The subject is treated almost exclu- 
sively from a theoretical point of view, and forms one of a series 
of articles on the application of mechanics to horology. Planche’s 
water-level indicator for steam boilers, founded on the difference 
of density hetween mercury and water, is described at p. 379. 
This instrument also forms the subject of a report in the con- 
cluding part of vol. xvii. of the “ Bulletin de la Société d’Encou- 
ragement.” Tabarant’s improved instrument for laying down 
surveys obtained either with the compass, theodolite, or in any 
other manner, forms the subject of the next article (p. 383). It 
is said to be very rapid in use, and specially adapted for plotting 
mining surveys. MM. Godin and Demanet describe at p. 389 a 
method of driving a “rise,” as it is called in Cornwall, that is, 
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of excavating a shaft upwards instead of downwards. The 
method is said to be frequently employed in the Belgian col- 
lieries under special circumstances ; but it is not quite easy to 
see how it can be attended with any special economy. It only 
remains to call attention to a voluminous report on the condi- 
tion of workmen in the mines and smelting works of Belgium, 
which appears in the official portion of the present number of the 
“ Annales des Mines.” 

A suggestive series of researches on the gases contained in coal 
has been commenced by E. von Meyer, and a preliminary note 
on the subject appears in the “Journal fiir Praktische Chemie,” 
vol. iv., p. 42. He found that Zwickan coal which had been 
stored in a cellar for some months contained the following gases 
from a mean of two experiments :— 





Carbonic acid .. .. «2 oc 6 of © ce ce ee e+ 19°65 
Carburetted hydrogen .. .. os «se e8 8 «6 of oe 21°35 
Witrogem «co cc 0s ce co ce co ve os co ce co SOC 
ORSUEE ve ey 06 <0. 50. 58) te. op 0s. 09 ce 0s 83D 

Heavy hydrocarbons capable of being absorbed by sul- 
Dhuricacld .. oo co ce co ce co ec co co so S'S 
10000 


The large percentage of nitrogen and the small quantity of 
oxygen are remarkable, but it is probable that the oxygen of 
the air absorbed by the coal was converted into carbonic acid at 
the expense of the carbon of the coal. The mode in which the 
experiments were carried out is, however, not satisfactory, the 
gases having been obtained by boiling fragments of the coal in 
water. Itis not at all unlikely that some of the heavy hydro- 
carbons which the author obtained may have been due to the 
action of the heat of the boiling water. 








AMERICAN STEAMBOAT ENGINES. 


AT page 164 we illustrate a type of engine still largely con- 
structed in the United States. Notwithstanding the rapid ad- 
vances which have been made of late years in the application 
of iron to machinery, the American engineers adhere to the use of 
wood. The framing of the engine we illustrate is a study in 
timber work worth close attention. 

It is a mistake to suppose that engines of this type are used 
only on the American rivers. On the contrary, great steamers 
are fitted with them, plying between Hong Kong and San Fran- 
cisco by Japan, between San Francisco and Panama, and Aspen- 
wall and New York. 

The diameters of the cylinders used of course vary; some of 
the more usual dimensions are as follows :—Diameter 37in., 
stroke 5ft.; diameter 39in., stroke 9ft.; diameter 45in., stroke 
12ft.; but even these dimensions are exceeded, a stroke of 15ft. 
being not unusual, The working pressure is 451b. on the square 
inch to 501b., the cut off generally taking place at about one-third 
of the stroke. We are indebted to our contemporary Annales 
Industrielles for the engraving from which our illustration has 
been copied. 





DANKS’ PATENT REVOLVING PUDDLING 
FURNACE.* 
By Mr. Samvet Danks, of Cincinnati, Ohio, U.S. 


TuE author stated that experiments were commenced in the 
Cincinnati Railway Ironworks, in May, 1868, with a small re- 
volving furnace to puddle from 250]lb, to 300 1b, per heat. Success- 
ful results being obtained, two larger furnaces were built, and 
were got to work in April, 1869, since which period they have con- 
tinued in regular operation, and are now at work. Several im- 
provements have, however, from time to time been made in them 
and adopted. In April, 1870, the above company, finding that 
the work and results obtained were so satisfactory, ordered the 
removal of all their old hand-puddling furnaces as fast as the re- 
volving ones could be erected. They are now puddling exclusively 
with the machine puddlers, and are making puddled balls 700 1b. 
in weight. In February, 1871, the Roane Iron Company, at Chat- 
tanooga, T " d working a 7001b. furnace, and 
contracted for ten more. Particulars were given by the author of 
the various works in the United States where the revolving pud- 
dling furnace has been adopted, among which are the Ohio Falls 
Co., New Albany, Indiana, the Jones and Langlin Works, Pitts- 
burgh, Pa., Akins Brothers’ works, Pottsville, Pa., the Indiana- 
polis Rail Mill Co.,and the Atalanta Rolling Mill Co., Georgia, 
and at all these establishments it is asserted that the maehine has 
worked very satisfactorily. 

The furnace has a fire grate in outward appearance like the 
ordinary puddling furnace, but it differs from this considerably in 
several particulars. It is supplied with a fan blast under the 
grate to urge the fire and produce gas. It has also jets of fan 
blast over the fire injected for the purpose of insuring the more 
perfect combustion of the fuel. This blast is regulated by a 
valve, by which the workman has a perfect control of the quantity 
of gas generated and consumed, and is thus enabled to make the 
temperature suit the requirements of the charge in the different 
stages of the puddling process. The ashpit and firehole are closed 
by doors to prevent the escape of the blast except through the 
fire, and the firehole has a coil of wrought iron water pipe cast 
into it for the purpose of allowing a stream of water to circulate 
around it to keep it cool. A similar coil is inserted in the bridge 
a between the fire and a charge of metal. Fastened on to the 

ridge plate is a ring with a flat surface on one side, which ring 
has a pipe or pipes cast into it, and is made in one piece, or in sec- 
tions, This forms a butt joint with the revolving part of the 
furnace. The face is cast ona metal chill to harden the part 
exposed to abrasion from the end of the chamber rubbing against it. 

The revolving chamber is made of two end pieces, so formed as 
to be banded together with wrought iron bands, and to have 
detachable rings on the part most exposed to the fire. It rests on 
carrying rollers to allow its free rotation, and has also suitable 
ribs for strengthening it, with holes for riveting the rings and 
stave plates upon it. The two ends are connected together by a 
series of stave plates to form a cylinder, and are of suitable length, 
according to the desired size of the chamber. They have hollow 
ribs running longitudinally, which serve the double purpose of 
holding the fettling and keeping it cool, and, when riveted to- 
gether, form an open-ended cylinder, one end of which butts 
against the ring that is fastened to the bridge-plate, where the 
gases are admitted over the bridge from the grate, and the other 
open end serves the purpose of a doorway for the reception of the 
charges of iron, and also for their removal, as well as for the 
escape of the products of combustion through a movable headpiece, 
which connects the revolving chamber and the chimney. This 
piece can be moved at pleasure by means of a suitable apparatus 
overhead; and, when in its place for puddling, the escaping gases 
pass through it into the stationary flue, and thence to the chimney 
or boiler. When adjusted for puddling, the piece is held in posi- 
tion by suitable props, and balls of great weight can be removed 
from the furnace very readily, the end being open. It has also an 
arrangement of water-pipes for keeping it cool, and a stopper hole 
in front, so that the operations going on can be seen at all times. 

The vessel is made to revolve by means of a toothed wheel fixed 
longitudinally upon it. A suitable engine is attached to each 
machine so that the chamber can be made to revolve at any speed 
that may be required according to the different stages of the 
operation. The most important feature in connection with the 
invention is the lining of the vessel. The foundation consists of 
what is termed the “initial” lining, which is composed of a 
mixture of pulverised iron ore and pure lime, worked with water 


* Abstract of paper read before the lron and Steel Institute. 








into the consistency of a thick ae The method of putting on 


this ‘‘ initial” Jining is ~~ escribed, and when*completed the 
author says that upon it is placed the fettling proper. quantity 
of pulverised iron ore, about one-fifth of the total amount re- 
quired to fettle the apparatus, is thrown in, the furuace is heated 
and made to revolve slowly until the iron is found to be completely 
melted, and the apparatus is then sto nage That part of the 
molten iron which has not been consumed | y glazing the “initial” 
lining surface runs to the lowest level of the furnace, and there 
forms a pool, into which there are put a number of small and 
large lumps of iron ore of such dimensions as will be required 
to allow the said lumps to project over the surface of the 
liquid ore by from 2in, to Gin. is part of the fettling is 
allowed to set when a fresh quantity of pulverised ore is 
thrown in. The furnace is again made to rotate slightly until 
the newly added ore is liquefied, when the apparatus is again 
stopped, and the pool is filled with lumps as before. The opera- 
tion is continued in this way until the whole of the vessel is 
properly fettled. From two to two and a-half tons of iron ore are 
required to fettle a 700 lb, furnace. The iron is charged into the 
furnace either in a solid or molten condition. When charged in 
the shape of pig iron, the melting down occupies from thirty to 
thirty-five minutes, during which a partial rotation is given to 
the furnace from time to time, in order to expose equally all 
sides of the charge to the flame. When the whole of this is 
thoroughly melted, the furnace is made to rotate once or 
twice per minute only during the first five or ten minutes, 
in order to obtain the most perfect action of the cinder upon 
the molten iron, A stream of water is injected through the 
stopper hole along and just above the line of contact between 
the floating cinder and the inner surface of the vessel on the 
descending side. A certain portion of uncontaminated cinder is 
thereby solidified on the metal surface, and is carried down into 
or below the bath of molten iron in a continuous stream, which, 
in rising up through the iron, combines with the impurities of the 
latter in a far more effectual and complete manner than any mode 
of puddling hitherto known can effect. On the expiration of the 
said five or ten minutes the iron begins to thicken, and the motion 
is stopped. The heat is then raised so that the cinder shall be per- 
fectly liquefied, and the vessel is brought into such a position that 
the tap hole shall be just over the level of the iron, which by this 
time has become partly pasty. The puddler gently pushes back the 
iron and the cinder is made to run off. The heat is again raised, 
and the furnace is put in motion at a velocity of from six to 
eight revolutions per minute, by which means the charge is dashed 
about violently in the furnace. A high temperature being kept 
up, and the charge being continually turned over, the particles 
begin to adhere, when the velocity of the apparatus is lowered to 
from two to three revolutions per minute, upon which the ball 
then very speedily forms. The puddler then solidifies the front 
end of the ball by a few blows from a tool applied through the 
—— hole. The props of the movable piece are then removed, 
and the flue —_ from the overhead rail is moved away. A 
large fork suspended from a crane is re into the vessel along one 
side, and the ball, which by a turn of the vessel is rolled on to the 
fork, is then taken out by means of a crane, The ball is then 
worked in a squeezer. The flue is replaced after the requisite 
quantity of cinder and metal have been again charged, and jthe 
process is continued. From eight to ten charges are made before 
any re-fettling is required, and these heats are worked in a day of 
tenhours. The writer gave results that have been furnished to 
him, as obtained at different works, by the use of revolving pud- 
dling furnaces. The following may be taken as a sample of these: 
Puddling cold pigs charged at the Cincinnati Railway Works for 
week ending July 8th, 1871: 
184 heats, 600 Ib. each... 06 «2 oe oe oe of ee 110,4001b. 
Product of rail topS .e es «6 se oe oe ee es 116,811 1b, 


Gain 6,411 1b. or 
5°8 per cent, 
Time, five furnaces four days, and four furnaces one day. A 
day lost, in consequence of the national holiday on July 4th. 
Week ending July 15th, 1871: 
218 heats of cold pig, charged 600 Ib. each .. 
Product (tops) .. «2 of ce ce eo se se 





130,000 Ib, 
136,934 Ib. 


6,134 1b. or 
4°68 per cent. 

Furnaces at work, four for two days, five for three, six for one 
day. Quality of pig used, half inferior, weak, cheap, and half fair 
charcoal, Thermometer ranged above 90 deg. during the above 
period, and most of the ordinary iron working had to be stopped 
a part of the time. The excess of product over the weight 
charged is caused by the richness of the fettling used. Mr. Danks 
claimed for the revolving furnace the following advantages :—A 
great saving in the cost of labour and also in the consumption of 
coal, varying according to the size of the furnace; a superior and 
more regular quality of puddled iron from a given quality of pig; 
a yield of puddled iron much in excess of the charge of pig metal, 
instead of the usual loss, the extra yield being obtained by the 
reduction of the rich fettling used in the machine; eight to ten 
heats, whether of from 5 ewt. to 10 cwt., are made in a day of ten 
hours, when suitable metal is used; the refining process is very 
complete, the whole of the phosphorus and silica, ‘and the 
suiphur, to a large extent, being removed by the chemical action of 
the lining mixture; the very heavy and exhaustive labour of 
puddling is performed by steam power, thereby enabling one skilled 
man to attend to the working of a large quantity of iron; the 
bringing to nature and balling of the iron is completed by the 
rotary action, without the use of rabbling. except when the heat 
has to be divided into smaller balls, and the capacity may be 
suited for heats of any weight from 5 cwt. upwards, 

It is almost needless to say that the existing arrangements for 
hammering and rolling puddled iron would not be suitable where 
such large masses of puddled iron have to be dealt with. In pro- 
portion as the subsidiary appliances are carried out upon a proper 
scale, so will be the results obtained from the puddling apparatus. 

As a further evidence of its undisputed success in America, the 
Great Industrial Exposition, held in Cincinnati, in 1870, awarded 
a special gold metal to the writer “for his valuable invention,” 
and this award was made after the judges on that class of ma- 
chines had personally witnessed its great success in doing all that 
he claims for it, and who were previously sceptical of the possi- 
bility of such yield and quality of product, and also of such a 
saving of material as they saw effected in the furnaces, 








SUBTERRANEAN Pumps.—Direct-acting steam pumps placed in 
the workings of coal pits seem to be gaining favour with mining 
engineers. Messrs. Hayward Tyler, of Whitecross-street, London, 
have lately started another and larger of their patent pumping 
engines in a coal pit belonging to Mr. Richard Foster, Trimdon 
Grange, Ferry-hill, near Durham. It is, we believe, the largest 
direct-acting steam pump yet made in this country. The steam 
cylinderis 40in. diameter; the plungers 10in., with a 4ft. stroke, 
with steam of 22 Ib. per square inch on the boilers at the surface; 
it is raising the water sixty fathoms. At present the quantity is 
but smal], as seven strokes per minute on each plunger effectually 
clears all the water from all that working. Eventually, should 
there be sufficient water, it will be run at fifteen strokes. This 
pumping engine is of the same construction (with the exception 
of its being mounted on a massive bedplate) as the one erected 
last November in South Wales, of which we gave a full description 
in our impression for Jan, 20, 1871, and which we are informed is 

rforming its work,ina highly satisfactory mauner. One of the mos* 
important features in these pumping engines is that, should they 
lose their water, which is often the case where, as in thi-, 
the supply is but limited, they do not run away and knock tl» 
cylinder covers off as might be expected, so complete is ti o 
pv ime for cushioning the piston and regulating the supp'y 
 o} m, 
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ON THE COMPOSITION OF THE GASES EVOLVED 


FROM THE BESSEMER CONVERTER DURING 

THE BLOW.* 

By Geo. J. SNELUS, Associate Royal School of Mines. 
I,—DEsIGN OF THE INVESTIGATION. 

THE members of the Iron and Steel Institute will remember 
that Professor Roscoe, in his lecture on ‘‘Spectrum Analysis,” 
alluded tothe difficulty of determining the cause of the greater part of 
the lines in the Bessemer spectrum, and pointed out that, while the 
majority of observers referred them to carbon in some form, there 
were others who believed them to be mainly due to manganese. 
Assuming the lines to be due to carbon, it is clear that an analysis 
of the gas producing the lines would be a step towards solving the 
difficulty, since it would show us which condition of carbon we 
must refer them to. This is important, because we know that 
carbon in different gaseous combinations and at different tempera- 
tures produces, as Dr. Watts has pointed out, several distinct 


Another question which suggests itself on examining the ae 
trum is that, supposing the characteristic lines are due to carbon, 
how is it that the spectrum of carbon is not seer in the earlier 
stages of the blow, when an analysis of the metal proves incon- 
testably that carbon is being burnt in considerable quantities from 
the commencement ? ‘ 

It appeared to me that analyses of the gas at different stages of 
the blow might help to a solution of these problems ; for though itis 
generally assumed that during the process of conversion the carbon of 
the pig is burnt to carbonic oxide, this, as far as I am aware, has never 
been proved to be the case. It will be seen from the analyses that 
this turns out to be only partially true, and that the composition 
of the gases evolved affords us an insight into the nature of the 
process going on that could not be supplied by analyses of the 
metal and slag at successive stages. 


II.—METHOD OF COLLECTING THE GAS. 

The gas for analysis was collected by means of a long iron gas 
pipe, on the end of which a swan neck trumpet mouthpiece of 
fire-clay was fixed, which was inserted in the neck of the converter 
after it had been turned up. This generally got clogged up with 
slag during the experiment, and therefore served only for one 
occasion. It was allowed to dip into the vessel, so as to be certain 
that no air could be drawn into the tube by induction. To the 
other end of the pipe glass tubes were attached at particular periods 
of the blow when the gas was required and sealed up with the 
blowpipe before being removed. A constant stream of gas was 
allowed to rush through the tube the whole time, and as this was 
done for two minutes before the first sample} of gas was collected, 
it may be safely assumed that the whole was a true sample of 
that produced by the direct action of the blast upon the metal and 
its constituents, It was found that during the first part of the 
blow the gas would not light at the end of the iron tube, but that 
from the commencement of the “‘ boil” to the end of the blow it 
burnt with the pale blue flame characteristic of carbonic oxide, 
Samples of gas were taken every two minutes and subjected to 
analysis with the subjoined results. 


III.—MeEtHOops OF ANALYSIS EMPLOYED. 

The gases were analysed ina modified form of the apparatus 
described by Prof. Frankland for analysing the gases incident 
to water analysis, which was found extremely convenient. 
Samples 3 and 5 were analysed by different methods, the 
carbonic oxide in one case being estimated by absorption with an 
hydrochloric solution of subchloride of copper, and in the other by 
an explosion with detonating gas and oxygen, and subsequent ab- 
sorption by potash, after the method of Bunsen. It will be scen 
that the results agree closely. 

IV.—DETAILS OF THE ANALYSES OF THE GAS, WITH DEDUCTIONS 
THEREFROM. 

Sample 1 :—This was taken two minutes from the start of a blow 

which lasted eighteen minutes. It contained— 





Carbonic acid .. .. «e co c8 os oe of ee 10°71 
Oxygen .e «ce ce ce ce ce co cf ce ee "92 
Carbonic oxide ee ce ee ee ee ee none 
Hydrogen not estimated 88°37 
Nitrogen we 

100°00 


This I consider to be an unlooked for result, because it is usually 
assumed that the carbon is burnt directly to carbonic oxide at all 
stages of the blow. Taking the nitrogen in this sample at 87 
volumes, this corresponds to 23°05 volumes of oxygen. 10°71 
volumes carbonic acid gas contain 5°35 volumes carbon vapour, 
which, referred to air as unity, represent 4°43 parts by weight of 
carbon. The carbonic acid contains its own volume of oxygen, 
which, deducted from 23°05, leaves 12°34 volumes = 13°62 parts by 
weight of oxygen to combine with other elements than carbon. 
Now ordinary English Bessemer iron contains little else for oxida- 
tion than carbon, silicon, and iron; the manganese being usually 
small in quantity, traces only of the sulphur disappearing, and 
the phosphorus remaining untouched. Of the three oxidisable 
elements, it is known from analysis of the slag that the iron is 
not burnt to any extent till towards the end of the blow, so that 
we have only to consider the carbon and the silicon. 

The 13°62 parts of oxygen may therefore be assumed to be com- 
bining with silicon alone, so that as 32 parts of oxygen unite with 
28 of silicon, or in the ratio of 8 to 7, we have 11°91 parts silicon 
being oxidised at this stage, along with 4°43 parts of carbon ; thus 
showing that, though both elements are being oxidised, it is the 
silicon which is disappearing most quickly. Now this is exactly 
what an analysis of the metal proves, for a charge containing, on 
running into the converter, 3°57 per cent. carbon, and 2°26 per 
cent. silicon, was found by Mr. Barker in a few minutes to have 
lost 53 per cent. carbon and 1°205 per cent. silicon. 

As an example of the nature of the gas evolved at a point between 
the times when this first sample was taken and that obtained two 
minutes later, I give here analyses made by my friend W. Thorp, 
F.C.S., of the Rivers Commission Laboratory, of two consecutive 
tubes of gas which I collected four minutes from the com- 
mencement of a blow, which from the converter being new, or the 
iron cold, lasted twenty-nine minutes. 











No. 1 No. 2 
tube contained. tube contained. 
Cambonicadid §.. .. .. .. « 8°94 9° 296 
CP ee, eT “916 *118 
Carbonic oxide .. .. .. “078 “O44 
Hydrogen and nitrogen .. 90° 066 90° 544 
100° 000 | 





100°000 


Sample2, taken four minutes from commencement, contained :—- 
Carbonic acid .. oo 





Carbonic oxide 3 aoe pee. wen ee ie 3°95 
Hydrogen .. ec 00 ce ce ee cf oe «8 83 
Nitrogen 2.2 os «2 oc o« ee cc co 86°58 

100°C0 


It will be noticed that carbonic oxide is gradually increasing, 
while carbonic acid is decreasing in quantity. 
Sample 3, taken six minutes from start, contained :— _ 


| By absorption. | By explosion. 








Carbonic acid .. 7°89 82 
Carbonic oxide .. 4°65 | 4°52 
Oxygen .. absent | absent 
a _ 2°00 
Nitrogen 87°55 | 85°28 
| 100°00 100°00 





* Iron and Steel Institute, 





Dissecting the results after the manner of those for No, 1, we 
find that 85°28 nitrogen correspond to 22°61 volumes oxygen. The 
carbon is combined with 1046. volumes, leaving 12°15 volumes 
(13°42 parts by weight) of oxygen to combine with other elements. 
This will require 11°74 parts silicon, while the carbon going off as 
gas amounts to 5°27 parts, Carbon is therefore now being oxidised 
more rapidly in proportion to the silicon was the case when 
No. 1 sample was taken. 

Sample 4 :—This was taken ten minutes from the start, and as 
soon as possible after the boil had commenced. The complete 





spectrum was now visible and tant, and remained so to the 
end of the blow. The gas contained :— 

Carbonic acid .. oo 00 cs ce oe 3°58 

Oxygen co «so ce co ce ce co ce sve none 

Carbonic oxide .. ee oe ee 9°59 


- - Jv 
Hydrogen (not estimated) .. .. 2°00 probably. 
Nitrogen .. eo ee ee 74°83 





100°00 

The great increase in the proportion of carbonic oxide and cor- 
responding decrease of carbonic acid will here be noticed. This 
accounts for the increased luminosity of the flame at this period, 
as we have now a large volume of gas actually burning at the 
mouth of the converter. Assuming all the oxygen now being 
evolved in combination to be derived directly from the blast at 
present passing through the iron, we have for the 74°83 volumes 
nitrogen, 19°84 volumes oxygen entering the converter, but the 
carbonic acid contains 3°58 volumes, and the carbonic oxide 9°79 
volumes, together = 13°37 volumes in combination with carbon, 
leaving 6°47 volumes for other work. This would oxidise 6°25 
parts silicon, and there are now 9°6 parts of carbon being burnt, 
so that the conditions are now reversed, carbon being oxidised at 
amore rapid rate than silicon. This is the point at which the 
carbon lines become well defined, and the analysis, we think, 
shows why this is so. 

Sample 5, taken twelve minutes from start, gave :— 











By absorption. | By explosion. 

Carbonic acid 2°47 | 2°3 
Oxygen .. absent - 
Hydrocarbons - Sh, ee absent _ 
Carbonic oxide .. .. .. «. «| 29°58 | 29°3 
Hydrogen - -- 2°16 
Nitrogen 67°95 | 66°2 

100-00 100°00 








This sample of gas was specially tested for hydrocarbons, as being 
the most likely period of the blow to detect them if they were 
formed to any extent. But although the gas was left in contact 
with fuming sulphuric acid for twelve hours no absorption took 
place. As the results by explosion agree in showing the absence of 
these gases, I think we mayffairly conclude that none are formed. 

Sample 6 was taken fourteen minutes from start and four 





minutes from finish of blow. It gave :-- 
Carbonic acid .. «2 os oc «2 cf cf oo 1°34 
Oxygen .c «se ce es absent 





Carbonic oxide © 0s ce ee 
Hydrogen (not estimated) .. .. 
Nitrogen .. ee 





lll 
2°00 probably. 


oe +8 oe ee 12D 


100°00 

The large percentage of carbonic oxide and almost absence of 
carbonic acid is remarkable. 65°55 parts nitrogen correspond to 
17°37 oxygen. 16°89 volumes (18°66 parts by weight) are combined 
with 13°45 parts carbon, leaving °53 parts of oxygen which would 
combine with °46 parts silicon, so that at this point it is practically 
carbon alone that is being oxidised, the last traces of silicon 
disappearing very gradually. 

Looking through these analyses we note the broad fact that car- 
bonic acid is formed in the first og of the blow with little or no 
carbonic oxide, while during the latter part carbonic oxide is 
formed with only traces of carbonic acid. The question, “ Why 
is this?” suggests itself. Why should the carbon take up twice 
as much oxygen at one time as another under apparently the same 
conditions? My own impression is that both this chemical reaction 
and also the difference between this spectra and that from carbonic 
oxide, under ordinary circumstances, are functions of temperature. 
It is certain that at the commencement of the blow the tempera- 
ture cannot be much above a yellow heat, while at the end of the 
blow it is undoubtedly a good white heat. Now it appears to me 
that under the conditions in the converter carbonic oxide is the 
most staple body at a high temperature and carbonic acid at a 
lower one. This agrees with the experiments of our vice- 
president, Mr. I. Lowthian Bell, where he shows that the conditions 
of equilibrium for these gases in the presence of metallic iron are : 

Low red heat 150 vols. carbonic acid .. .. Ser cach 8 
Full red 47 vols. carbonicacid .. .. «. «. } sarbonic oxide. 
Approaching whiteness 11 vols. carbonic acid) “TPM Oxide. 

It also agrees with the general observation that if the iron is 
cold when it comes from the melting furnace the period of the 
boil is delayed, while if the iron has been kept in a reverberatory 
melting furnace for a considerable time at a high temperature this 
period is reached much more quickly. The action of the oxygen 
upon the silicon may have something to do with the degree of 
oxidation of the carbon, for I find that the time when the boil 
takes place depends closely upon the quantity of silicon contained 
in theiron. Thus with/pig containing about 24 per cent. silicon, 
the boil takes place about the middle of the blow, while with 
Swedish iron, which ‘contains only about 1 per cent. silicon, this 
point, is, I believe, reached much sooner. 

Alterations of temperature produce changes in spectra, and I 
think it will be found that the Bessemer spectrum, or at least 
that part of it which is due to carbon is simply the spectrum of 
carbonic oxide of the particular temperature at which it is burning 
at the mouth of the vessel. 


V.—COMPARISON OF THE GAS WITH THE SPECTROSCOPIC 
APPEARANCES. 
Spectrum observations show. Analyses of the gas show. 

Ist stage 0 to 4'.—Faint continuous) Carbonic acid evolved, but little or 
spectrum. No actual flame. no carbonic oxide. 

4 to 8!.—Sodium, potassium, and) Carbonic acid still given off, with but 
lithium lines appear. Towards little carbonic oxide. The tempe- 
the close occasiohal flashes of rature certainly rising and causing 
carbon lines. volatilisation of alkaline metals. 

2nd period 8 to 10!. -Dense flame. ) Carbonic oxide evolved in quantity 
Bright carbon lines in red, blue, and burning ata high temperature 
and green fields. ) at the mouth of the converter. 

10 to 14'.—Bright green carbon) Carbonic oxide much increased in 
lines mane distinct. quantity. 

14 to end.—Carbon lines bright till ; , ; ee eee 
close, when they ouddenly die | Once rene being evolved 
appear. up to end of reaction. 

VI.—LvMInosity OF THE FLAME. 


It has been suggested by Mr. M. Williams (see Vature) that the 
great brightness of the flame might be due to hydrccarbons, but 
analysis shows that this supposition is untenable. I think it 
more likely that the reason why we get such a bright flame from 
carbonic oxide during the blow is that it is burning at the mouth 
of the converter at a much higher temperature than we get when 
we ignite a jet of the cold gas, for it is evident that the carbonic 
oxide formed in the metal bath must have even a higher tempera- 
ture than the metal itself, and this is superadded to the tem- 
perature developed by carbonic oxide burning in air. This is in 
accordance with the explanation given by H. St. Claire Deville 
and Kirchhoff of theincrease of luminosity of flame when burnt 
under great pressure—viz., that the temperature of the flame 
is thereby increased. 


VII.—ComParison or CONVERTER GAS WITH BLAST FURNACE 
GasES AND WITH GaS FROM SIEMENS’ PRODUCER. 

It may b2 interesting to compare the composition of the gas 

during the latter part.o the blow with other available gase 








met with in iron works. I have selected as blast furnace gases 
a sample of gas from a Cleveland furnace,* and one from a 
Bessemer furnace by Wm. Rossley, Esq., and have added two 


| samples of gas from Siemens producers at Dowlais, which I have 























recently had occasion to analyse. 
“oe ips ee 
z 3 | es 
Siemens 3 S| wo ea 
| producer gas, 5 25 z 3 Es 
} .) 2 >| 3 | €a 
e243) b2 | BF 
} | 5 oso OF | #8 
|No1.|No2/288°S| 8 | 4, 
| aA - = | o 
| | } 
Carbonic acid .. | 43 | 52 | 1841 17°30; 8°36 
Carbonic oxide .. .. ..| 25°6 | 24-4 | 31°11 | 25°20] 34-97 
Hydrocarbons .. 2°8 | traces | _ —_ —_ 
' i | 
Marsh gas.. : et #e) < | = = 
' 
Hydrogen : 8-6 | 200) 1] g16 
Nitrogen, &c. .. | 657 | 59°4 65°55 | &7°4 | 54°51 
i 
1100-0 | 100°0 | 100-00 10000 | 100-00 





VIII.—VALUE OF THE GaS AS FUEL. ; 

It will be seen from these analyses that the gas from the Besse- 
mer converter, during the last half of the blow, is really of as 
much value as any gas made purposely or incidentally at an iron 
works. This is a most important fact, and if we consider the 
amount of fuel thus going to waste the question naturally sug- 
gests itself whether it cannot be made available. 

If we assume that during the latter half of the blow two-thirds 
of the total carbon in the pigis burnt, and take the melted iron 
to contain 34 per cent. carbon, we find that a Bessemer works 
using only 1000 tons of such pig per week is wasting a quantity 
of fuel equal to 234 tons pure carbon, or say 25 tons coke. 


IX.—How THE GAS COULD BE MADE AVAILABLE. 

Now I would suggest that it is possible by simple mechanism 
to collect this gas and pass it under boilers where it would save its 
equivalent of coal. The large body of flame is not wanted for any 
purpose. True the workman now depends upon its indications to 
afford him the means of judging when the blow is completed, but 
the spectroscope would do this with greater accuracy with a frac- 
tion of the gas which now roars from the converter. 

The nature of the gases evolved during the blow will of course 
vary with the quality of iron used; but as it is not possible to 
use iron with much less than 3 per cent. carbon, the quantity of 
carbonic oxide evolved cannot be much less than that found in 
the foregoing analyses ; and I believe that, whatever may be thie 
nature of the iron, the general results would be the same. It 
would be interesting to have a similar series of analyses of gases 
from highly manganiferous pig for comparison, and I trust that 
other workers in this interesting metallurgical department will 
supply the deficiencies which my own analyses leave. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





GENERAL HUTCHINSON’S ROLLING STOCK. 


Srr,— Your remarks upon my letter on this subject, which you 
kindly inserted in your number of the 12th of August, clearly show 
that you were not able to find timeto peruse General Hutchinson's 
printed memoranda illustrating the ne of his invention, a 
copy of which I had the pleasure of leaving in your hands, for in 
that paper he deals with the very points you bring forward as 
errors in principle and werthy of refutation. As no doubt but 
few of your readers have had an opportunity of perusing the 
pamphlet in question allow me to answer the objections you raise 
to the system seriatim. And first you say, “‘That there are numbers 
of engines now running without flanges on the central wheels, by 
which means they traverse sharp curves in spite of their long 
wheel base.” This is true in the abstract, but you will admit that 
it can only be so to a limited extent, or Mr. Fairlie’s arrangement 
for running over sharp curves would never have been anywhere 
patronised. Secondly, you say, ‘‘ That the system I have laid 
before you is useless when applied to four-wheeled vehicles.” 
This also may be correct, but it is a leading principle of General 
Hutchinson’s system that all carriages shall have more than four 
wneels, Thirdly, you state “That it in no case provides for the 
radiation of the axles to suit the curve.” Pertectly true; but all 
radiation of axles is, I conceive, an element of weakness, and 
General Hutchinson assumes as one of the advantages of his project 
that all the axles shall be rigidly parallel, and yet the carriages be 
capable of traversing the sharpest curves. Fourthly, you say “That 
it in no case provides for the relative angular velocity proper to 
wheels on the outside and inside of a curve.” It used to be 
thought that the coning given to tires would virtually increase the 
diameter of the outer wheels on curves; but observation has since 
shown that only the front wheels press against the outer rail, the 
rear wheels running against the inner rail. Thus the adoption of 
coning, instead of conferring the benefit anticipated, causes much 
oscillation. Fifthly, you suppose “That the rolling resistance 
under these circumstances would not be diminished in any way.” 
Surely the steadiness necessarily created by the use of long 
carriages without any overhang would diminish the resistance, 
and a given weight being allowed for the rolling stock, more 
accommodation could be afforded in a few long iages than in 
many short ones. Sixthly, you say, ‘* Nor could the track be 
made lighter.” This would be the case when few wheels are used, 
but with many wheels in close proximity the permanent way 
could be made of considerably less costional area, for the superin- 
cumbent weight would be more distributed, and the number cf 
points of support increased. J. W. WILson. 

111, Victoria-street, Westminster, Sept. 6th, 1871. 

[Our correspondent errs in assuming that we have not read 
General Hutchinson’s pamphlet. We read it with care before 
commenting on the system. Mr. Wilson does not now advance a 
single argument tending to induce us to alter the opinion we have 
already expressed. The argument thatif the suppression of flanges 
had been generally practised nothing would have been beard of 
the Fairlie system, is ingenious but unsatisfactory. One great 
feature of the Fairlie plan is that it provides for the radiation 
of the axles, and has, therefore, nothing in common with the 
suppressed flange system. It would be mere waste of space to 
follow our correspondent through all his arguments. It remains 
for him to prove that there is something at once novel and good in 
an invention which to us manifests a total ignorance of all sound 
principles of construction dictated by either practice or theory. 
There is only one good point about it—the suppression of the 
flanges on the central wheels—and that is not General Hutchin- 
son’s invention.—Ep. E | 





THE TREATMENT OF TOWN SEWAGE, 


Sir,—Owing to our being absent from home we have not had 
the opportunity until to-day of perusing the ‘‘Keport of the 
British Association Committee on the Treatment and Utilisation 
of Sewage,” as published in THE ENGINEER of the 25th ult. 

As we are desirous of making a few remarks on this report, we 
trust you will have the goodness to allow us the use of your 


~ * By LL, Bell, Esq. hi 
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columns, so as toinsure to them the same amount of publicity as 
the report itself has received. 

Some weeks ago a printed form of questions issued by the Com- 
mittee was forwarded to the clerk of the Tunbridge Wells Board, 
and ultimately came into our hands. In consequence of the in- 
complete state of the farms, and the'untested results at present 
obtainable, we did not consider it advisable to reply to these ques- 
tions, 

The report, therefore, which has been given to the world under 
the authority of the British Association is, we believe, the result 
of a hasty visit paid by several members of the Committee on a 
very wet day, when the appearance of the farms and the result of 
the examination of the effluent water would necessarily be of a 
more than ordinarily unfavourable character. Under these cir- 
cumstances we have a right to protest against the publication of a 
report embodying such averse criticisms before the Committee 
had become fully acquainted with the facts of the case; and to 
set the matter right we will now shortly comment on what Mr. 
ae describes as the four important points in connection with 
the farms, 

First, ‘‘In the selection of the land to be irrigated it has been 
made a sine qud non condition that it should be at such a level 
that the sewage should reach it by gravitation, and to this end 
two farms have been laid out, one to the north and the other to 
the south of the town, and an outfall sewer made to each.” 

This arrangement has no doubt some disadvantages, but it is to 
® great extent an unavoidable one, consequent upon the physical 
features of the site of the town, which, being built on the two 
sides of a somewhat high ridge, has a fall in opposite directions. 
The sewers of the town have all been constructed to discharge by 
the natural outfalls into the streams flowing north and south, and 
the only two ways of bringing the sewage to one side were, first, 
by puwyping ; and, secondly, by constructing a tunnel through the 
ridge. In the original design of the engineer the latter plan was 
proposed, and a site was recommended for the farm where all the 
sewage of the town could have been utilised. ae 

This plan was submitted by the town Commissioners to Mr. 
Bazalgette, and practically received his approval, but for various 
reasons, satisfactory to the board, was finally abandoned. 

The pumping of the large quantity of sewage and surface water 
at times discharged was quite out of the question. 

The second important point is ‘‘The total absence of under- 
draining over a large portion of the land, and the peculiar arrange- 
ments adopted where underdrainage previously existed.” 

The first part of this statement is entirely at variance with the 
fact, and the second part would not, we think, have been enlarged 
upon as it has if the reporter had fully mastered the details of 
the process, 

We are using the words of the manager of the farms when we 
say ‘* That every acre of the north farm is drained, and every 
acre of the south farm is drained, except land lying upon a porous 
hottom, which does not require it, and a small portion near a mill- 
stream where fall for an outlet drain cannot be obtained.” 

“The peculiar arrangements adopted where underdrainage pre- 
viously existed,” and which are stated to keep the soil in a state 
of saturation and interfere with its deep working, are incorrectly 
described, and have apparently not been understood. We have 
no hesitation in saying that these arrangements have been per- 
fectly successful, and have helped largely to solve the problem of 
dealing with sewage on clay lands, 

The difficulty to be met was simply this, that in very dry 
weether, when the soil was parched and cracked, the sewage was 
conveyed by means of fissures direct to the drains, and so found 
its way into the stream unpurified. The existing land drains 
(which are laid down the fall) are not interfered with at all, and 
now go on acting just the same as ever they did, with this simple 
difference :-—At certain intervals cross drains were put in, falling 
from right and left to a common point, which intercept the drain- 
age water, and by means of an outlet laid with less fall to the 
ground, convey it onto the surface land, or rather into acarrier by 
which it is redistributed over the®land, and so the purification 
is insured, 

This arrangement is repeated three or four tinies according to the 
contour of the ground. It is totally at variance with our views 
and intentions to calculate upon the purification of the sewage by 
a simple surface action; we believe it is desirable that there 
should be free percolation of the subsoil ; all our works have been 
laid out on this principle, and we have never yet seen a drop of 
sewage discharged into the stream on either of these farms that 
has not been delivered by a land drain. 

The third point is stated as follows :—‘‘ The distribution of the 
sewage by what is known as the catchwater system, which is 
necessarily accompanied by an overflow, in preference to its appli- 
cation in smaller quantities sufficient to satisfy the demands of 
vegetation, and to wet the land thoroughly without any overflow.” 
We dissent entirely from the statement here made, that there is 
necessarily an overflow. With proper arrangements it may be 
avoided, and, as a matter of fact, it does not take place. The 
quantity of sewage distributed over any part of the farm can be 
regulated at pleasure. Raw sewage can, if necessary, be delivered 
at the lowest parts, and in just such quantity as will insure its 
simply wetting the land without overflowing. We are not the 
slaves of any particular method of application, but prefer to 
adapt our arrangements to the special circumstances of each case; 
and we do not hesitate to state, that to have laid out the northern 
farm on the “ridge and furrow” plan, would have been a very 
difficult, expensive, and absurd proceeding. 

Fourthly, “The absence of storage reservoirs, which neces- 
sitates the continuous application of the sewage to some 
parts of the land by night as well as by day.” Where a 
farm is laid out on the ‘“‘ridge and furrow” system, as at 
Romford, a large provision for storage is necessary, because 
the mode of distribution requires the constant attention of 
men to move the stop boards and divert the flow of sewage 
at short intervals. As the distributing carriers are laid down 
the fall, the area that can be irrigated at one time is neces- 
sarily limited by the rapidity of the fall and the breadth of the 
land, At Tunbridge Wells, where the distributors are laid abso- 
lutely level, with vertical drops and sluices, at intervals of 500ft. 
or 600ft., the man in charge can, by adjusting his sluices, insure 
the trickling of the sewage over many acres for several hours 
together, and so the process can be continued without requiring 
attention during the night, when the quantity is ordinarily known 
and unvarying. Under such circumstances large storage reser- 
voirs are not required. Having thus dealt specifically with the 
four striking features of these farms, as described in the report, 
we would say in conclusion that we believe it will be found to be 
good policy to construct all the permanent works on a sewage 
farm in a substantial manner. 

We have designed and adopted a form of main carrier which is 
durable and can be kept clean with great facility, and whose cost 
is not high when judged of by its probable life. Although we 
cannot deny that straight rectangular plots of ground are the 
most easily cultivated, we think the difficulties attending farming 
operations under the circumstances of these farms have been 


exaggerated, and that if they had been laid out on the “‘ ridge and 
furrow” system greater difficulties would have been 
the mode of preparing the ground by hand trenching has been 


criticised, we may state that by far the greatest proportion of this 
was done, irrespective of cost, to employ a large pauper population 
ia a time of great local distress. 

The analysis referred to by Dr. Corfield, as showing that four- 
ninths of the ammonia contained in the raw sewage off in 
the effluent water, must have been of a very exceptional a, 
as from analyses made under ordinary smstances we find that 
the quantity of ammonia in the effluent water is something under 
5 per cent. of that contained in the raw sewage. 

As the report winds up by saying that “‘a knowledge of prac- 
tical farming should be by gentlemen who have to solve 
problems of this nature,” we may state that the senior partner of 





our firm had nine years’ experience in farm work and the manage- 
ment of land under two of the ablest and best connected estate- 
agerits in the North of and that Mr. Unsworth, the 
resident engineer of the works, who has devoted his time and 
labour in the most enthusiastic manner to insure the perfect 
working of the farms, has been a practical agriculturist for nearly 
forty years. 

We confess that it appears to us that Mr. Hope has been led 
away, through excusable admiration of his own child at Romford, 
= hastily to condemn the farms at Tunbridge Wells and else- 
where. 

It surely never could be the intention of the British Association 
that this Committee, which has gone a bogging all over the country 
for funds to prosecute its inquiries, sho be used for belauding 
the doings of one of its members and publicly depreciating, on 
unjustifiable grounds, the labours of outsiders. 

LAWSON AND MANSERGH, 
Engineers for the Tunbridge Wells Sewage Farms. 
Westminster-chambers, September 4th, 1871. 





? -t 





THE ALBERT BRIDGE, 


Srr,—In your issue of June 16th there yp an article in 
which, with reference to the Albert Bridge, the suspension system 
was fully discussed, and its advantages and inconveniences shown. 
The principal arrangements for bracing such structures, in order 
that oscillations may be checked, were passed in review, and 
their efficiency — set forth, the writer pointing out, as a 
general conclusion, that the known es are deficient, inasmuch 
as any additional bracing increases the 

the suspension bridge into a combination of lattice work and 
catenary system, more expensive than horizontal girders or 
tubular beams should be. Yet the fitness of the suspension form 


for very great spans is so remarkable as to deserve the attention of | 


engineers being bestowed on improvements that might suppress 
the regularity in the oscillation, and insure suflicient rigidity to 
allow the passage of a railway train. 

At the time I read your article I was designing a bridge for a 
canal upon data given by Professor Kerr, of. King’s College, for 
the examination of third year students, and my attention was 
directed to the combination known as a bowstring suspension 
bridge, which resolves, with some modifications, the problem of 
bridges of great span with «wlvantaves, as regards cheapness, 
stability, and strength, superior to those systems of which it is a 
combination. The superiority over the simple bowstring is evident, 
because in the latter the tie is straight and rigid, and the bending 
action of the suspending rods iaterfere with the equilibrium of 
the tie as siwple tie. 


fixed weight and transforms | 


the effective way in which the ends 
on the other hand, the rise would not 
the central beam in the Britannia Bridge is already 7; of a 
span. Moreover, if it was deemed advisable in the case of a very 
nam, Sees in tension could be cnc 
greater part of weight; that is to say, the could oe. 
rs more the suspension form, and the part of the bow co 
reduced as much as would allow the required stiffness of the 
structure. This stiffness may be obtained, firstly (the bow being 
a parabola), by increasing its section in proportion to the thrust; 
secondly, by using oy rods for bow and tie; thirdly, by dis- 
— the tie in the form of an inverted rigid truss; and lastly, 
y bracing together the bow and the tie. : 

In the ordinary design of a bowstring suspension bridge the 
chain hangs below the platform in such a manner that the depth 
of the whole frame is rather inconvenient. For instance, the 
navigation of a river will be in general incompatible with such 
arrangement, and this was precisely the case with the data given 
by Professor Kerr for a bridge over a canal. I thought it would 
be possible to raise the chain, and make it fast at the top of piers. 
With this arrangement, as it will be seen by the sketch, the chain 
and the bow cross each other, and the space below the platform is 
not obstructed by the chain. , 

The connection between the ends of the bow and tie is obtained 
by means of a truck, with two or more steel rollers invariably con- 
nected together, and that, owing to the arrangement of the 
frames over the piers, can only move horizontally. The sketch 
No. 2 shows the plan of this truck, the ends of the bow being 
fixed to the inner roller and the end of the tie to the other. The bow 
isdouble, being formed by two cast iron ribs C, O', secured together 
| transversely, the space between them being employed for the 
passage of the tie. Co 

The retype ger to connect the rigid truss constituting the tie 
to the top of the piers, in order that it may be considered as being 
| fast to them, is realised by cylindrical steel rollers connected to 
| the tie, as in the suspension bridges; and the unions between the 
| rollers of the truck and the bow and chain are made by fixing 
| their ends to central pins, forming the axes of the rollers. 
| Before passing to the mechanical conditions of equilibrium of 

such a system, its superiority over the ordinary arrangement may 
be remarked. When the chain hangs below the ends of the bow 
| the depth of the frame at the middle is excessive ; the rods be- 
, tween the platform and the chain being in compression, their 
| equilibrium is not stable, and if any bracing is devised the bars 
' should be of great length, and the fixed weight should be pro- 
portionately increased. In the new arrangement, as in the old 
| one, the horizontal thrust is balanced by the horizontal pull, It 


are connected together; and, 
be too great, as the depth of 
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The system in question is superior to the simple suspension 
bridge, not only because it is easier to counteract the oscillations 
by the stiffness of the bow combined witha simple bracing, but 
also the horizontal pull of the tie balances, the horizontal'thrust 
of the bow and abutments, or anchoring, are dispensed with. In 
fact, the bowstring suspension bridge, modified as I will explain, 
has all the advantages of a horizontal girder or cellular beam ; it 
may be supported by cylindrical cast iron piers on screw piles, as 
abutments are not required, all pressures being vertical. 

Asa matter of economy the yay is evident, because we 
may choose for every of the structure the material best 
adapted to the kind of strain it is going to be submitted to. 
Besides, every dimension may be calculated to resist a maximum 
stress with a coefficient of safety constant through all the struc- 
ture, a thing which is not possible in any beam or girder, as it is 
known that the intensities of strain to which two given molecules 
of iron are called to resist in a beam are proportional to their 
distances from the neutral axis, so that a great deal of the iron is 
not submitted to the stress it could safely resist, whilst some 
parts work at a strain approaching the breaking weight. And 
without accounting for this circumstance, it is a fact that in the 
best designed cell beams one third at least of the whole iron 
is only destined to keep together the other effective portions of 
the structure. In the arched rib and tie chain of the combined 
system we have thetwo distinct flanges of agirder, the upper working 
in compression and the lower in tension; but here, there being not 
neutral axis, both can work at full stress through all their parts. 
The bow may be made of cast iron, as the best material to resist 
compression if properly fitted, and the tie may be made of 
wrought iron or rolled Bessemer steel, the latter to be used in 
case of very large spans, where the fixed weight has to be reduced 
as much as possible. Rolled steel, being nearly three times more 
resistant than wrought iron, it may be conceived how beyond a 
certain length of span steel would prove more economical than 
wrought iron. 

The difficulty of employin 
is more apparent than veal, 





g a cast iron bow fora great 
i because properly fitted cast iron es 
are 0} service when, by giving p an strength to the abutments, 
their ends are firmly fixed; the empen | objection to them is on 
account of the y of the piers the expansion and con- 
traction from heat cold which increase with the . Now 
in the bowstring m syste i of the 
piers, because every extension of the bow is checked by the pull 
of the tie, both actions being simultaneous and nin and with 
respect to the changes of temperature, they are compensated, 
as the bow and the tie pn. you contract together by nearly the 
so that the fixedness of the ends is here better 
secured in the ordinary solid abutments. 
With regard to the size of the bow, it ma: 


case of very great 






—_ remains to consider the vertical components of the weight, 
these are resisted by the foundations. conditions are 
required to exist between the different parts of the truck—the in- 
tensity of the vertical components, and their distance from 
the inner edge of the pier—in order that the whole system 
may be in equilibrium. For instance, the vertical component 
V! of the force F, representing the pull along the tie, forms with 
an equal and force, passing by the lower edge of the pier, 
a couple tending to upset the structure by making it to turn on 
this inner edge (Fig. 3.). But we have a vertical force V 
resul from the thrust of the bow, and the vertical resultant 
R' of the two forces F pulling at the top of the pier along both 
arts of the tie, w we may suppose to be equally inclined 
rom the vertical. Let us call R the resultant of V and R', d the 
distance from the inner edge to the direction of R, and d' the arm 
of the mentioned couple. Then the condition of equilibrium will 
be R x d>V' x d', and it may be conceived how in each prac- 
tical case there is a possibility of eae the indeterminate 
elements in such a manner that this condi! may be fulfilled. 
Let us pass to the calculation of the elements of the bow and the 
tie. Let us take the case of sketch No. 1, in which the rods are 
in the slope, both rods at each side of the vertical passing by 
the corresponding joint. the statical form of each one of 
the parts of this system is two branches of parabola meeting at 
the middle of the span, and as the vertical force at each joint 
between the two rods ing to it, it may be conceived how 
the = is decomposed along the rods without producing any 
thrust along the platform, an advantage over the simple suspension 
bridge with sloping rods, due to the combination shown by Fig. 1. 
Let us take, as a starting point, the dimensions of the bow. Let 


L be the span, and let us take the rise K = i: Let 2 w be the 
fixed weight, and 2 w' the rolling weight over the bridge per unit 


of length of the span. As there are two frames, one at each side, 
each one sustains the half of the weight, so that for a single 


frame the weights will be w and zw, Let x be the fraction of the 


weight (w + w!) to be held by the bow, and > that correspond- 
ing to the tie so, that we may have 

eee 2 c.. 6 +. t.9 0 60 
Let j be the angle of direction of the rods corresponding to the 
bow, with the veriteal, and j' the one corresponding to the rods of 
the tie, and we will have the relation 

m ._ sins! yvanec 

n sinj . . . . . 
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joint. Then the intensities of the forces along each one of the two 
¢ sin. (180° (" +7')) 

bow; and pe in. 080" G+9)) for that corresponding to the = 

As these two forces are the components of the weight ee 
) sin.? 7! + sin.?7 —2 cos, gti)= 

e ing that the three forces in question form a ie. 

by the bow (taking the 

tangent at the middle and the direction of the rods as axes of co- 

ordinates) is z= °°"? ¢ being the focal distance, whose value 

| Y id 
(w+)? . ona 
8 mkcos,? 7” 


rods will be 4 sin. j.1 (wo +o’) for that corresponding to the 
sin. 7. (w+ w! 

applied at the end of each joint, we must have the equation. 

, =sin.? (180° (j +71) ) obtained 

ion the equation of the la form: 

is c—1*°°8.J. 54 that ¢ may supposed to be known. The hori- 

zontal thrust at the middle of the bow is H, = 


this allows to calculate the section of the bow at the middle. 
Tie section at any other point, whose co-ordinates are 2; 21, ought 
to be proportional to the thrust at this point, and this is 


+w!) x . os 
T= (et wi) 2 geo, j v #4 22 + % Sin. J 


At the spring x, = + and 2, = k cos. j, so that the thrust 


there is 
1 . ee ee 
P= we Ligj Jos K* cos.? 7 +5 k cos. j sin. j. 
The angle 6 of the tangent at the spring, with an horizontal line, 
given by the equation of the parabola 
tg = dz _ 1 cos, 
~ day 2c 
cos, § eae 
v 1+ L?2 cos.? 7 
16 ¢ 
The horizontal component of the thrust being P cos. @, its value 
will be 
(w + w') L tg. j 


mon} 
v1 +e 
and this ought to be equal to the horizontal aye of the pull 
of the tie. By repeating the same calculation for the tie, calling 
kits depression, and observing that the angles made by a hori- 
zontal line with both of the tie, connected at the of a 
pier, are —_ we will find this value for the horizontal com- 
ponent resulting from the pull of the tie. 
(w + w') Ligj' 
ge L? L P 
n L? cos.2 j! a 2 214+ “fh jp i 
S14 Zeer A EE 5 ke cons i+ cos. j! sin. j', 
and the two expressions ought to be equal, then we will have the 
equation 
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A + Ht e08.8j +4 cos. j sin. j, 








. pl? a ‘ ; 

tg*j (ie + #008. j + % b 008. j sin. J] 
L? cos.?7 = 

4 ad 

2 . * * * 
tg?p (i+ K} cos, 2 j' + “5 H cos, j! sin. j' | 
n (1 + L? cos.? 7! 

Another equation is given by the condition that when the bridge 

be unloaded, the horizontal thrust resulting from the weight of 


the bow alone may be balanced by the pull resulting from the 
weight of the tie alone. 


Let us call these weights and «', then we must have", =; 


If we su that 2 represents the resistance to compression of 
cast Pate gr ma fees to tension of Bessemer’s steel will be 





(4.) 





m? (1 + 





represented by 3. The proportion between the weights of metal 
is that of the products of the sections by the lengths 4 and a!; and 
the relation bet e secti is inverse to that of the co- 





th 
efficients of resistance of the materials, and direct to the weights 
they ought to sustain ; we may write then 
o+) 4.3 
k_ om 
wo ete) 2 


n 

Besides, we have the value of the length of an are of parabola, 

and for the sake of brevity we will employ the approximate 

formulz, the length of the arc of parabola from the middle to the 
extremity is nearly 

L ee ee 
ang? A cos, j sin. j a ) perennere-er 
3 + kcos.jsin.j 


2 cos.? 7 


and in the same manner 


a 
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+ k' cos. 7! sin. j! +4 L 


ki? cos, 2 j! 





+ cos. j! sin, j' 
So that the relation between & and 4" is 





ps ee k? cos.2j 
@ k_3n L +2 k cos. j sin. j +353 Ecos, jalnj 
oe kx? cos.? 7! 


2m i le a 
L +2 & cos, 7! sin, j! A 
. van +3 £53 Boos. jain. 

We have now five equations, 1, 2, 3, 4, 5, between the five 
quantities m, n, j, j!, kl, and we may find them. 

With regard to the fixed weight w, it may be obtained by a 
computation, as in the case of a beam. So we may find the 
sections of ‘the bow and chain as if they had to sustain the rolling 
weight w! alone (2 w! ought to be equal to a ton per foot of | h 
for one pair of rails), and to deduce their respective weights. t 
A A'be those sections at the middle of the span, and Q Q! the 
weights of the bow and the tie corresponding to those sections, 


Let us increase these weights by 3 to account for that of braces, 


joists, &c. &e. Then 3 Q and : Q! will be the new weights 


to be accounted for, and we will have to i the sections A 

and A! (calculated by the first computation) in relation to these 

———— Let us call A, A’ the definite sections. We shall 
en have 





wi wi 

Ss ae 
A, 3qy0™ ar Tory @ 
2 m Z n 


from which the values of A; A;' may be obtained. 

As there is not any existing bridge upon this plan we cannot 
deduce by comparison the relation between the working metal and 
the dead weight. Yet it seems that, taking, as has been done, 
half of the effective working metal for the dead weight, the error 
would be on the safe side. Py oped there is less iron wasted in 
this kind of structure than in cellular beams of great span in 
which the iron in effective or direct work is two-thirds of the whole 


weight, Besides, by making a wor! drawing, the weight of every 
portion of the structure might be calculated, and by computations 
of the same kind the right sections of the bow and the tie 


could be obtained. I have said before the tie should form a rigid 
truss, something in the manner of an inverted frame, This may 


be obtained by forming the tie of parallelograms, two of their 
| sides two pew Ph rods, and the other two constitu 

= the braces the working ie ce = by 

is arrangement, shown in No. 1, any change of figure of the 
tie will be out of the mobo ag If any additional bracing would 
be desired, although it seems superfluous, it might be done by 
connecting the ends of both rods corresponding to every joist, as 
shown by the dotted lines of the figure. 

Another general arrangement would be the one indicated by 
sketch No. 4. In this case the level of the line would pass over 
the top of the piers. Each of the ‘frames would be formed by a 
double rib with a braced spandril, this being in such a manner 
connected to the piers that no thrust against the piers would be 
transmitted through it. The rods would be vertical, and those of 
the tie should be diagonally braced to the rib. The calculations 
concerning this case would be of the same kind, but the formulz 
are more simple because the rods are vertical. Two similar 
frames would a pair of rails, each one of the rails being 
over one of the frames. In this way joists would be dispensed 
with, and the whole fixed weight would be reduced. In case of 
very spans, several of such frames could be disposed to 
share the weight. In this case, and also in the arrangement of 
Fig. 1, the frames may be braced transversely, but when trains 
heve to pass between two frames it is evident the transversal 
bracing can only begin at a point whose height is superior to the 
greatest vertical dimensions of the train. 

If you think these remarks a suitable addition to your article of 
the 16th June, and worthy a place in your valued paper, I shall 
be very glad if you will insert them in your columns. 

London, Sept. 1871. R. MAvnreLt. 





TRACTION ENGINES, 

Srr,—In your last number of THE ENGIVEER I noticed an article 
on traction and road engines, in which it states that the only ob- 
jection to boilers of the locomotive type is when going down steep 
inclines the top of the fire-box is liable to be left bare. I think 
the following would be a good and cheap method for keeping it 
well covered with water. The boiler is divided by a thin sheet of 
iron into two compartments, one containing the fire-box, and the 
other the tubes; the two must have two communications with 
each other, one to let the steam flow to the steam pipe compart- 
ment, and the other must have a plug or tap, so that when ona 
level road the tap or plug may be left open to let the feed-water 
flow from one to the other, but before going down a steep incline 
the tap or plug must be shut (it is not necessary when going down 
a small incline), so that water will not flow into the tube compart- 
ment, thereby leaving the top of the fire-box bare. Both com- 
partments must havea feed-pipe communicating with the injector 


or pump, to be used when going down an incline of such length 
= - e water in either compartment gets below as +“ 
eve: . 





Blackburn, Sept. 2nd, 1871. 
MR. FLETCHER AND THE RHYSIMETER. 

Smr,—I hoped not to trouble you again with any remarks upon 
Mr. Fletcher, and what he calls his “ hpeinston” bud I now feel 
bound to beg -_ to insert the following observations upon his 
letter in THE ENGINEER of September Ist. But first may I use 
= nee © tender my sincere thanks to my two own 

+ most friends, “ Log” and “Lover of Justice,” for what they 
have written to you about my perpetual yd I had not seen those 
letters till to-day, which I regret, as also that mine upon the same 
subject has not appeared sooner. 

ite believing at first that Mr. Fletcher was not guilty of any 
deliberate intention to a my invention, I was disposed 
to leave him alone to enjoy recollection of his ill-gained and 
short-lived notoriety, but his last words alter all that. If a man 
takes my hat su; it to be his own, I forgive his mistake; but 
if he deli off with it, after I have shown him my 
name inside—well, we know what the world would call him. I 
thought it possible that Mr. Fletcher would acknowledge his error 
when out, but in reply to the letters of ‘‘ Log,” and 
‘Lover of Justice,” he treats me as only a “proposer” 
of what he has carried out. Those whose names he men- 
tioned with mine are of high reputation, but none of them even 
pretended to the discovery and utilisation of the two forces, nega- 
tive as well as positive, which in my perpetual log renderit — 
dent of all such disturbing causes as immersion, list, trim, and the 
action of pitching and ’scending in a sea-way, and which duplex 


arrangement is so clumsily copied in the rhysimeter. Mr. Fletcher 
is pleased to say that for erg A years no progress has been made. 
I think your readers would li 


e him — out any one thing, 
in theory or practice, in which he has @ progress, or rather in 
which he has not retrograded. 

As to the savans at the British Association being “‘ those best 
able to judge” in such matters, I beg to observe, with the utmost 
deference to those gentlemen, that it would be quite impossible for 
them to remember—if they ever knew- everything + every 
inventor ever did in the wide field of practical science; and I need 
only add to what I wrote in my last any e non-discussion 
of the philosophy of the rhysimeter, and that the non-mention of 
the utter clumsiness of the version there given of the well known 
formula for falling bodies—whether solid or fiuid—shows how 
little any man of science there troubled himself with the borrowed 
phrases of Mr. Fletcher. Nor can it fail to attract the attention 
of the members of the British Association that £30 of their money 
has been awarded to a pretender, for an object which has long ago 
been quite exhausted experimentally, and is open to anyone to use 
practically. E. L. BERTHON, 
The Vicarage, Romsey, Hampshire, Sept. 3rd, 1871. 


THE SEYMOUR RUDDER. 

Srr,—In yours of the 25th August last a notice was given of an 
improved steering apparatus by Mr. G. Seymour, of Lime-street. 
It seems to me, however, applicable to paddle steamers and sailing 
vessels ; to say the least, it will be of no practical value to screw 
steamers. 

The idea was first brought out by Mr. Mulley, who patented it 
as an auxiliary rudder, to be used in case the main one was car- 
ried away or rendered useless. The objections, as they appear to 
me, are these :—The rudder when in working will diminish the 
— of the screw in propulsion, and at the same time be rendered 

tself inefficient. Suppose the rudder to be put hard to the star- 
board, from its position it must cut off a large proportion of feed 
to the propeller, and the screw working in dead water on that 
side wi think, lose power, and also cause the action of the 
engines to be very unsteady ; nor is this all, a greater rush of 
water taking place on the port side, where no opposition to the 
feed exists, will materially counteract the action of the rudder b; 
drawing the vessel to port instead of starboard, as desired. 
Hence the adoption of the plan in screw steamers would, I think, 
mean reduced speed and an inefficient rudder. 

September 5th, 1871, A Constant READER. 








ON WATER METERS AS IN USE BY WATER 
COMPANIES. 
By Mr. Joun Ret, F.R.S.8.A, Engineer and Manager of the 
Edinburgh and Leith Gas Company. * 

Mr. Rev at some length explained the functions of the water 
meter, and some of the difficulties attending its construction, 
due to the non-elastic character of water and the conditions under 
which it is supplied and drawn off for consumption. “ 

Water meters may be divided into two inct classes : low- 
pressure and — ressure meters. The first are represented as a 
class by those w discharge definite quantities of water by suc- 
cessive and intermittent actions out of measuring chambers of 


* Abstract of paper read before the Royal Scottish Society of Arts, 








known capacity into cisterns situated underneath for its re- 
ception, the mere weight of the water being generally employed as 
the moving agency. 

The high-pressure class delivers the water at higher levels that 
themselves, and are impelled in some cases by the mere velocity of 
the current of water passing through them, but in most instances 
bythe pressure alone. A varietyof working models and drawings of 
the best known forms of meters were exhibited and explained, in 
most of which the working parts were numerous and complicated, 
as well as costly in construction. Mr. Reid then stated that he 
had some years ago studied the subject, with the view, if possible 
of devising something simpler and cheaper as a water meter than 
those already known, and as the result of his labours exhibited, 
for the first time, a oy gy a working model of a meter pre- 
pared and fitted up by If, of which he gave the following 
general description :— 

Instead of employing the ordinary form of piston, traversing a 
cylinder alternately from end to end, and hampered by the friction 
of packing, stuffing-boxes, and multiplicity of movements, I have 
adopted a light and easy-fitting metallic piston of a rectangular 
form, revolving on one of its edges around the axis of a short 
ss while its opposite edge sweeps the inner circumference of 
the cylinder, and moving so freely that a few inches of water 
ne eo woulg be sufficient for its impulse. The small amount of 

eakage than might pares the edge of the piston is not to be 
measured by the greater or lesser head pressure of water, but is 
obviously proportioned to the resisting weight of the piston only, * 
and therefore the amount of such leakage per revolution or per 
action has to be added to the volume discharged by each stroke, 
and taken account of by the registering index. The chief novelty 
in this instrument consists in the compound kind of movement 
performed by the piston within the measuring cavity of the meter. 
Although the piston always moves round in the same direction, it 
cannot be strictly termed a rotary motion, and as it does not 
return backwards it cannot be termed a reciprocating motion, 
although partaking a little of the semblance of both. The second 
peculiarity is in differing from all other water meters, in which the 
sole moving agency is the water pressure ; in my contrivance the 
impelling force is derived from the water pressure and the force of 
gravitation, acting alternately and independently. The action of 
the piston he likened to what takes place when turning a card over 
on one edge on a table, sliding it back to its original position, 
turning it again in the same direction on its opposite edge, and 
so on as before. 

A short discussion followed, and most of the members who spoke 
complimented Mr. Reid on the simplicity and ingenuity of his 
invention. Professor Fleeming Jenkin said he had a very high 
—- of the merits of the invention, and he ventured to hope 
that the society might claim the honour of first having had before 
it the coming meter, which was to enable the public to check the 
enormous waste of water prevailing in all great towns. The 
cordial thanks.of the society he thought were due to Mr. Reid. 














{Deemer 

















The annexed diagram and description will better explain the 
general construction and action of the instrument :— 

Figs. 1 and 2 are vertical sections at regular angles of the 
instrument, Fig. 3 isa modification. The measuring chamber 1, 2, 
is a cylindrical segment rather larger than a half-circle; the 
f counter wheels or index are within a glass-fronted box 3, and are 
acted on by the revolving spindle 4. The piston 5 is rectangular, 
and is connected to the spindle, passing through a slot in the 
piston, or the piston may itself pass through « slot in the spindle, 
of the piston 5 works in contact with the 


as in Fig. 3. One 
inner surface of cylinder, whilst the opposite edge works into a 
concentric ius formed in the chord 


lindric cavity of 
side of the pa a The chord side is vertical or inclined, the 
inlet for the liquid is below the central cavity, and the outlet is 
above it. When the piston is in the position shown, the liquid 
entering below lifts it upwards and round the course till nearly 
parallel with the ch at which time the lower edge of piston 
escapes from the cen cavity, and slides down by gravitation 
over or through os oar and thus translating the axis of 
revolution from one end of the pi to the other, when it again 
| ascends by the pressure of the inlet from below, while the liquid 
, above is Aeod 4 


outwards by the no through the 
sides of at the ends 
above, opposite sides o! piston it 
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NATURE OF THE RESEARCHES OF THE LATE 
REV. WILLIAM VERNON HARCOURT ON THE 
CONDITIONS OF TRANSPARENCY IN GLASS, 
AND THE CONNECTION BETWEEN THE CHE- 
MICAL COMPOSITION AND OPTICAL PRO- 
PERTIES OF DIFFERENT GLASSES. 

By Professor G. G. SToKEs.* 
THE subject of the preparation and optical properties of glasses 
of a great variety of chemical compositions formed for upwards of 
thirty years a favourite study with the late Mr. Harcourt. As 
stated in a report published in the report of the British Associa- 
tion for 1844, some experiments on the subject were commenced 
in 1834, which he was encouraged to pursue further by a request 
published in the twentieth volume of the ‘‘ Transactions” of the 

Association, <A report ona gas furnace, the construction of which 

formed a preliminary inquiry, will be found in the report for 1844, 

but the results of the actual experiments on glass have never yet 

‘been published. 

My own connection with these experiments commenced at the 
meeting of the Association at Cambridge, in 1862, when Mr. Har- 
Fai pee in my hands some prisms formed of theglasses which 
he had prepared, to enable me to determine their character as to 
fluorescence. I was led incidentally to observe the fixed lines of 
the spectra formed by them; and aa I used sunlight, which he had 
not found it convenient to employ, I was enabled to see further 
into the red and violet than he had done, which was favourable to 
a more accurate determination of the dispersive powers. This 
inquiry, being in furtherance of the original object of the experi- 
ments, seemed far more important than that as to fluorescence, 
and the increased definiteness caused Mr. Harcourt to resume his 
experiments with the liveliest‘interest—an interest which he kept 
up to the last, Indeed, it was only a few days before his death 
that his last experiment was made. To show the extent of the 
inquiry, I may mention that at least 166 masses of glass were 
formed and cutinto prisms for measurement, each mass doubtless 
involving inmany cases several preliminary experiments, besides 
discs and masses for other purposes. Perhaps I may be permitted 
to refer to what I said to the Association on a former occasion 
as to the advantage of working in concert, I may certainly say 
for myself, and I think it will not be deemed derogatory to the 
memory of my much esteemed friend and fellow labourer, if I say 
of him, that I do not think that either of us working singly could 
have obtained the results we arrived at by working together, 

It is well known how difficult it is, in working on a small scale, 
to prepare glass which is free from strice: and imperfections of the 
kind. Of the first group of prisms, twenty-eight in number, ten 
only showed a few of the principal dark lines of the solar spectrum, 
the rest had to be examined by the bright lines in artificial sources 
of light. These prisms seemed to have been cut at random by 
the opticiaii from the mass of glass furnished to him. Theory 
and observation alike showed that strie interfere comparatively 
little with an accurate determination of refractive indices when 
they lie in planes perpendicular to the edge of the prism. Ac- 
cordingly, in the rest of the research, the prisms were formed 
from the glass mass that came out of the crucible by cutting two 
planes, passing through the same horizontal line, a little below the 
surface, and inclined 224 deg. right and left of the vertical, and 
polishing the enclosed wedge of 45 deg. In the central portion of 
the mass the strie have a tendency to arrange themselves in 
neatly vertical lines, by the operation of currents of connection, 
and by cutting in the manner described the most favourable 
direction of the striz is secured for a good part of the prism. 

This attention to the direction of cutting, combined no doubt 
with increased experience in the preparation of glass, was attended 
with such good results, that now it was quite the exception fora 
prism not to show the principal dark lines. Some of the latest 
prisms were almost equal to prisms of good optical glass, 

On account of the difficulty of working with silicates, arising 
from difficult fusibility and the pasty character of the 
glasses, Mr, Harcourt’s experiments were carried on with phos- 
phates, combined in many cases with fluorides, and sometimes 
with barates, tungstates, molybdates, or titanates. The glasses 
formed contained the elements of potassium, sodium, lithium, 
barium, strontium, calcium, glucinium, aluminium, magnesium, 
manganese, zinc, cadmium, tin, lead, thallium, nickel, chromium, 
uranium, bismuth, antimony, tungsten, molybdenum, titanium, 
vanadium, phosphorus, fluorine, boron, silicon, and sulphur. 

A very interesting subject of inquiry presented itself colla- 
terally with the original object, namely, to ascertain whether 
glasses could be formed which would achromatise each other so as 
to exhibit no secondary spectrum, or a single glass which would 
form with crown and flint a combination achromatic in that sense. 

This inquiry presented considerable difficulties. The dispersion 
of a medium is small compared with its refraction, and if the dis- 
persion be ‘regarded as a small quantity of the first order, the 
irrationality between two media may be regarded as depending 
on small quantities of the{second order, If striz andimperfections 
of the kind present an obstacle toa very accurate determination 
of dispersive power it will readily be understood that the errors 
of observation thus occasioned go far to swallow up the small 
quantities on the observation of which the determination of irra- 
tionality depends. Accordingly little success attended the at- 
tempts to draw satisfactory conclusions as to the irrationality 
from the direct observation of refractive indices ; but by a par- 
ticular mode of compensation, in which the experimental prism 
was achromatised by a prism built up of a combination of slender 
prisms of crown and flint, I was enabled to draw trustworthy con- 
clusions as to the character in this respect of those prisms which 
were good enough to show a few of the principal dark lines of the 
solar spectrum. 

Theoretically, any three different kinds of glass may be made to 
form a combination which shall be achromatic as to secondary as 
wellas primary spectrum; but practically, the character of dis- 
persion is usually connected with its amount in such a manner 
that the error of the system of three simple operations which 
must be satisfied is extremely small, and the curvatures of the three 
lenses required to form an achromatic combination are very great, 

For a long time little hope of a practical solution seemed to 

present itself, in consequence of the general prevalence of the 
approximate law referred to above. A prism containing molybdic 
acid was the first to give fair hopes of success. Mr. Harcourt 
warmly entered into this subject, which he prosecuted with un- 
wearied zeal, The earlier molybdic glasses prepared were many 
of them rather deeply coloured, and most of them of a perishable 
nature. At last, after numerous experiments, molybdic glasses 
were obtained nearly free from colour and permanent. Titanium 
had not yet been tried, and about this time a glass containing 
titanium was prepared, Titanic acid proved to equal or su- 
perior to molybdic in its power of extending the blue end of the 
spectrum more than corresponds to the dispersive power of the 
glass, whilst in every other respect—freedom from colour, per- 
manence of the glass, greater aburidance of the element—it had 

a decided advantage; and a great number of titanic glasses were 

prepared, cut into prisms, and measured. One.of these led to 

the suspicion that boracic acid had an opposite effect to titanic, 
to test which Mr. Harcourt formed some simple borates of lead, 
with varying proportions of boracic acid. These fully bore out 


the expectation; the terborate, for instance, which in dispersive | 


power nearly agrees with flint glass, agrees on the other hand in 
the relative extension of the blue and red ends of the spectrum 
with a combination of about one part (by volume) of flint glass 
and two of crown. 

By combining a negative (or camera) lens of terborate of lead 
with positive lenses of crown and flint, or else a positive lens of 
titanic glass, with negatives of crown and flint, or a positive 
of crown and a negative of low flint, achromatic triple combina- 


tions free from secondary ‘dispersion might be formed without | in Holland, when testing the cables between England and Holland. 


encountering formidable curvatures ; and by substituting at the 
same time a borate of lead for flint-glass anda titanic glass for 
crown, the curvatures might be a little further reduced. 

There is no advantage in using three different kinds of glass 
rather than two to form a fully achromatic combination, except 


that the latter course might require the two kinds of glass | 


to be made to order, whereas with three we may employ for two 
of them the crown and flint of commerce. It is probable that 
enough titanium might be introduced into a glass to allow the 
glass to be perfectly achromatised by Chenier’s “‘light flint.” 

In a triple combination of lenses, the middle lens may be made 
to fit both the others, and be cemented. Terbarate of lead, which 
is somewhat liable to tarnish, might thus be protected by being 
placed in the middle. Even iftwo kinds of glass only are used, 
it is desirable to divide the camera lens into two for the sake of 
diminishing the curvatures. On calculating the curvatures 
so as to destroy, spherical as well as chromatic aberration, and at 
the same time to make the adjacent surfaces fit, very suitable 
— were obtained with the data furnished by Mr. Harcourt’s 
glasses, 

After encountering great difficulties from strie, Mr. Harcourt 
at last succeeded in preparing discs of terbarate of lead and of a 


The resistance of each wire in the galvanometer was 546 ohms, 
the cable and fault 2 + 2 = 3747‘7in., or 12°6 ohms per naut. 

@ equal inside end of first wire, a' equal outside end of first 
wire; 6 equal inside end of second wire, b' equal outside end of 
second wire; ¢ equal inside end of third wire, c’ equal outside 
end of third wire; d equal inside end of fourth wire, d' outside 
end of fourth wire, 

To connect in series, insert three plugs; one between a' and 6, one 
between b' and ¢, one between c' and d. By inserting a fourth plug 
at 1, 2, and 3, the necessary connections were made for the tests 
(Fig. 2), Nos. 1, 2, and 3. : 

I have shown connections for the test No. 1 (see engraving). 

By this commutator the wires can be joined. 
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1045. Wiiu1am Cricutoy and Spencer Cricutoy, Castlefield Ironworks, 
Manchester, ‘‘ Improvements in apparatus employed in the prepara- 





titanic glass of about 2%in. diameter, almost homog and 
with which it is intended to attempt the construction of an actual 
object glass which shall give images free from secondary colour. 
This notice extends to a greater length than I had intended, but 
still it gives only a meagre account of a research extending over 
so many years. It is my intention to draw up a full account for 
presentation to the scientific world in another way. I need not 
say that the small grant made to Mr. Harcourt for these researches 
in 1834 has been expended over and over again; indeed it wasalready 
expended in 1836, as stated in his report of 1844; but it was his 
wish, in recognition of that grant, that the first notice of the 
results he obtained should be made to the British Association, and 
I doubt not that the members will receive with satisfaction this 
work of consideration, which they will connect with the memory 
of one to whom the Association, as a body, is so deeply indebted. 





ON A METHOD OF TESTING SUBMERGED 
ELECTRIC CABLES. 
By Mr. C. F. Varzey, C.E., F.R.S.* 
(Letter to Sir W. Thomson.) 

My Dear THomson,—Some few months ago you asked me to 
give you a description of that one of the methods which I used in 
1858 when testing the first Atlantic cable; in which the resist- 
ance of the line was obtained by means of a differential galvano- 
meter, using the cable current or earth current as the source of 
power. The papers were mislaid, and I have only just found 
them. The accompanying sketch shows the method adopted. 

The galvanometer was wrapped with four wires simultaneously, 
and led toa commutator of the following form, Fig. 1, which I 
have found extremely convenient in practice. The sketch, Fig. 2, 
shows the three different ways in which the galvanometer was 
connected ; the resistance coils were adjusted until the same 
deflection was produced when the key was down as when the key 
was up. 

The first test consisted in sending the cable current through two 
of the wires (in series) to the key, and then through the remaining 
two wires to resistance coils. The second test current was sent 
from the cable through one wire to key, and through the remaining 
three wires to the resistance coils. The last test consisted in 
sending the cable current through three of the wires (in series) to 
key, and then through one wire to the resistance coils. 
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In the first case, as each of the wires and the galvanometer had 
exactly the same resistance and number of convolutions, the 
amount of resistance necessary to give the same deflection, 
whether the key was depressed or not, was that of the cable plus 
the fault. In the second case was the resistance, and in the 
third case R" x 3 was the resistance. 

The principle of this is the same as that of Mance’s more recent 
method, the difference being that I used a differential galvano- 
meter, and he the Wheatstone’s bridge. 

It was by the difference of the results by these three tests that 
I estimated the resistance of the fault itself at a higher amount 
than you subsequently did.—I am, my dear Thomson, 

Very truly yours, 
C. F. VARLEY. 
P.S.—This method of testing was used frequently by my brother, 


Bt 








* British Association, Section A, 





* British Association, Section A. 





tion of cotton and other fibrous materials.”—21st April, 1871. 

1069. Benzamin Wrictey, Arundel-street, Strand, London, ‘« Improve- 
ments in kilns for burning bricks, pottery, and lime.”—22nd April, 
1871. cs 

1204. Jonn Hopxixson, Normanton, Yorkshire, “Improved machinery 
or apparatus for elevating, delivering, or storing, and weighing coal 
and other minerals and goods for shipment.”—4th May, 1871. 

1813. Francis SEwELL Coxe, Thorncliff, Freemantle, Southampton, 
Hampshire, ‘‘ A new or improved hydraulic motive power engine. 

1820, Georce Fe.Lows Harrucron, Ryde,-Isle of Wight,‘ Improvements 
in propelling ships or vessels.” —12th July, 1871. 4 

1834. AMEDEE Tessier, Grandville, de la Manche, France, ‘‘ An improved 
process of manufacturing soda from wrack.”—13th July, 1871. __ 

2142. Francis JosepH Cuatrie_p, Thorpe Hamlet, Norwich, Norfolk, 
‘Improvements in the furnaces and furnace doors of locomotive and 
other steam boilers.” 

2144. Bristow Hunt, Serle-street, Lincoln’s-inn, London, “Improvements 
in tanning hides or skins, and in apparatus to be used_therefor.”—A 
communication from William Alfred Hacker, Lynn, Essex, Massa- 
chusetts, U.S. d it 

2152. W1ILLIAM RoBert LAKE, Sonthemetenieetinas, London, ‘‘Improve- 
ments in cylinders and other appliances for steaming and cooling 
cloth.”—A communication from Luke M. Heery, Hinsdale, Massachu- 
setts, U.S.—15th August, 1871. 

2154. MatrHew Curtis and Wituiam Henry Raopes, Manchester, 
“Tmprovements in machinery for preparing cotton and other fibrous 
substances.” 

2156. Jonw WiLt1AM BEasLey, High-street, Leyton, Essex, « An improved 
ball valve or tap for regulating the supply of liquids, water, steam, gas, 
or other fluids.” : 7 : 

9158. CAMPBELL Dovotas, Glasgow, Lanarkshire, N.B., and Davip 
MatHew Watson, Bullionfield, Dundee, Forfarshire, N.B., “‘ Improve- 
ments in treating stone, brick, wood, and other porous , building 
materials, to render them impervious and less liable to decay. 

2162. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in auxiliary springs, applicable to sewing and other machines. 
—A communication from Harvey Lull, Hoboken, Hudson, New Jersey, 
U.8.—16th August, 1871. 7 5 

9164. Wittiam Hott, Leeds, Yorkshire, “‘ An improved hydraulic engine, 
applicable for working the bellows of organs and harmoniums, and 
for other purposes where intermittent motion and variable speed is 


required.” see ‘. : 
2166. GeorGe Hasextixe, Southampton-buildings, London, “ Improve- 
ments in the manufacture of plates for sun pictures.”—A communica- 


tion from Horace M. Hedden and Charles A. Ilill, Worcester, 
Massachusetts, U.S. 

2168. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘*Improve- 
ments in the treatment of animal and vegetable fibres, and in the 
apparatus employed therein, with a view to the cleansing of the same, 
and obtaining oily, resinous, and gummy products therefrom.”—A 
communication from William Adamson, Philadelphia, Pennsylvania, 
U.S.—l7th August, 1871. 

2172. CHAKLES WHFATSTONE, Park-crescent, Regent’s Park, London, and 
Joun Matruias Avucustus Stron, Tolmer’s-square, Hampstead-road, 
London, “Improvements in electro-magnetic telegraphic apparatus. 

2174. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘* Improve- 
ments in looms for weaving, parts of which improvements are applicable 
for transmitting motion for various useful purposes.”—A communica- 
tion from Archibald Nimmo, Thomas Moran, Valentine Stausse, and 
George Washington Ensinger, Philadelphia, Pennsylvania, U.S. 

2176. Davip Pratr and Hexry Jounson, Birmingham, “ Improvements 
in the manufacture of thimbles used in sewing.” : 
2178. Joun Hopces, Westmoreland-street, Dublin, “Improvements in 

cooking and laundry ranges or stoves.”—18¢h August, 1871. 

2180. Epwin Joux Grasnam, Shepherdess-walk, City-road, London, 

“Improvements in the apparatus used for regulating the supply of 
” 


2186, Wittiam Wriixrams, Liverpool, “ Improved laystalls or receptacles 
for refuse of towns and other places.” 

2190. Georce Wuicnr, Gipping Works, Ipswich, Suffolk, “ Improvements 
in cabinetmakers’ hand clamps.”—A communication from Abiel O’Dell, 
Toronto, Canada.—19th August, 1871. : 

2192. JoHN WILLIAMSON and Epwarp WILLIAMSON, Hayfield, Derbyshire, 
and Jonn CHARLEswortTs Saie.p, Birkenhead, Cheshire, ‘‘ Improve- 
ments in looms and iu the cloth produced thereby.” 

2196. ALEXANDER Bonar FLemine, Ropert CraiG MAcLaGAan, and ROBERT 
Irvine, Leith, Midlothian, N.B., “‘ Improvements in the manufacture 
or preparation of lubricants or softeners, and the application of the 
same to the treatment of wool, hemp, jute, flax, and other fibrous 
materials.” 

2198. Joun Apams, Landport, Portsmouth, Hants, “‘Improvements in 
steam boilers and furnaces, and in apparatus connected therewith for 
preventing smoke.”—2lst August, 1871. 

2200. Ropert Carter Morrat and ALEXANDER MacLaren, Glasgow, 
Lanarkshire, N.B., ‘‘ Improvements in treating mineral and other joils 
in recovering sulphuric acid therefrom. 

2202. James Paterson, Middle Temple, London, ‘‘ Improvements in the 
manufacture of sugar."—A communication from George Alexander 
Drummond, Montreal, Canada. 

2204. James Satrer, Newport, Monmouthshire, ‘“‘Improvements in 
surgical trusses suitable for various kinds of ruptures.” 

2206. JAMES PuHILuips, Oshawa, Ontario, Canada, ‘‘An improved box 
iron.” 

2208. Jonn Henry Jounnson, Lincoln’s-inn-fields, London, ‘ Improve- 
ments in velocipedes.”—A communication from Louis Guillaume 
Perreaux, Paris. 

2210. Witt1am Epwarp Newton, Chancery-lane, London, ‘‘Improve- 
ments in the construction of skylights, conservatory and other glazed 
roofs or structures, and in blinds and louvres for such structures.”— 
communication from George Hayes, New York, U.S.—22nd August, 
1871. 

2214. Witt1aM Ropert Lake, Southampton-buildings, London, ‘ Im- 
provements in looms for weaving.”—A communication from Josiah 
Gates, Lowell, Massachusetts, U.S. 

2216. James ANDERSON, New-buildings, ‘Londonderry, Ireland, ‘Im- 
provements in furnaces, apparatus or arrang ts for reducing 
oxides and obtaining iron, potassium, sodium, phosphorus, chlorine, 
or their compounds.” 

2218. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘ Improve- 
ments in apparatus for heating, purifying, and as the supply 
of feed water to steam g tors.” — tion from Robert 

Berryman, Hartford, Connecticut, U.8S.—23rd August, 1871. 








Inventions Protected for Six Months on the Deposits of 
Complete Specifications, 


2219. Witt1am Ropert Lake, Southampton-buildings, London, “A 
improved galvanic battery and liquid to be used in such batteries.”— 
communication from Emile Prevost and Victor Barjon, New York, U.S. 
—23rd August, 1871. 

2221. Joun Yuitt Bortand, Manchester, “Improvements in certain 

rts of machinery for preparing, spinning, doubling, and drawing 
fibrous materials.” —24th August, 1871. 

2237. Josern THeopore Dann, Gloucester-place, Cowley-road, Brixton, 
Surrey, ‘‘ Improvements in the manufacture of pearl hardening, white 
of baryta, and precipitated sulphate of lime, as well as of substitutes 
for these.”—A communication from Wilhelm Ahrens, Hamburgh, 
Germany.—25th August, 1871. 


Patents on which the Stamp Duty of £50 has been Paid. 

2671. Ropert Saunpers, Croyd Surrey, “ Oscillating screen break- 
waters.”—28th August, 1868. = . P - 

2708. Joun Apams and Henry Barrett, St. Helior, Jersey, “ Stoppers 
for bottles.”—2nd , 1868. 

2775 Joun ApaMs Henry Barker, St, Helier, Jersey, ‘Supplying 











— 

















Sepr. 8, 1871. 


THE ENGINEER. 








%yrups in the manufacture of atrated beverages, &c.”—9th September, 
1368. 
2772. Georce Warsop, Bromley-place, “Obtaining motive power by 
means of air, &c.”—S8th September, 1868. 
270% Epwarp Cortazzi, Park-terrace, Brockley-road, New Cross, Kent, 
‘* Suspending iron roads or ways, &c.”—2nd September, 1868. 
2781. James SHanp, Upper Ground-street, Blackfriars, Surrey, ‘‘ Steam 
builers.”—10th September, 1868. 
2737. JONATHAN PickeRING, Stockton-on-Tees, Durham, “ Raising and 
lowering weights.”—5th September, 1868. 
2S5e1. WittiamM Neepaam and James Kire, Vauxhall, Surrey, “‘ Depurating 
fluids.” —18th September, 1868. 








Patents on which the Stamp Duty of £100 has been Paid. 


2137. Joun Stennouse, Rodney-street, Pentonville, London, “‘ Rendering 
certain substances less pervious to air and liquids, &c.”—3lst August, 
1864 


2145. Tuomas Wuson, Birmingham, “ Breech-loading fire-arms.”—1lst 
September, 1864. 


Notices of Intention to Proceed with Patents, 


1045, Wittram Cricuton and Srencer Cricutoy, Castlefield lronworks, 
Manchester, ‘‘ Preparing cotton, &c.” 

1052. Pau, Torpier, Gracechurch-street, London, ‘‘ Cleaning cotton 
waste, &c.”—21st April, 1871. 

1066. Toomas Rowan, Glasgow, N.B., “‘ Obtaining steel.” 

1069. BENJAMIN WRIGLEY, Arundel-street, Strand, London, “ Kilns.”— 
22nd April, 1871. 

1084. Ropert Irvine, Leith, N.B., and Caartes Nevitte Jonnson, 
Newcastle-upon-Tyne, ‘‘ Treating and preparing phosphatic materials.” 
—24th April, 1871. 

1086. Josepa Woops and Epwin Woops, Warrington, “‘ Drawing wire.”— 
25th April, 1871. 

1098. Joun Bicsy, Suffolk-street, Dublin, “ Fire-arms and cartridges.” 

—= bag Hexsom, Nile-street, Sunderland, ‘‘ Furnace bars,”—26th 

pri ’ 71. 

1106. Davip Rocers, Hampstead-road, London, and James MonineTon 
as Bay ed Weston, William-street, London, *‘ Bracings for pianoforte 

acks.” 

1110. ny ef JennetTt Topp, Leith, N.B., ‘Steam carriages and 

ers, &c.” 

1118. Samurt Brooke, Brighouse, ‘‘ Rubbers or rubbing belts for the con- 
densers of carding engines.”—27th April, 1871. 

1130. Witt1am Know ces, Bolton, and Joun Muir Hetuerinoton, 
—* ‘Clearing rollers of machinery for preparing and spinning 

otton. 

1139, Henry Epwarp Mines, Cheltenham, ‘‘ Cooking ranges, &c.” 

1140. Henry Epwarp Mines, Cheltenham, “ Lighting and heating.” 

1141, Henry Levy, Birmingham, ‘‘ Window-sash fasteners.” 

1146, Samuet Smyciarr Rossoy, Sunderland, “ Raising, lowering, and 
detaching ships’ boats.”—28th April, 1871. : 

1149, ALEXANDER SouTawoop Stocker, Horselydown, London, ** Bottles 
and stoppers, &c.” 





ABSTRACTS OF SPECIFICATIONS. 
The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 





Class 1.—PRIME MOVERS. 
Inciuding Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
454. A Bupenperc, Manchester, “ Forcing liquids.”"—A communication-—— 
Dated 22nd February, 1871. 
According to the First part of this invention a chamber is situated 
between the steam nozzle and the back pressure valve. A vacuum is 


| formed within the said chamber by blowing steam through it, and water 
| will thereby be lifted and will rise into and remain at the same level in 


| pipe is fitted in ordinary injectors. 


| 





1157. Ropert MILLER, Glasgow, N.B., and Joun Miter, Carron Paper 


Works, Denny, N.B., ** Paper pulp.” —29th April, 1871. 

1164, AL¥rep Sere LEONARD, Stroud, “ Preparing woollen cloth for the 
market.”—lst May, 1871. 

1166, Wittiam Vincent Baines, High Wycombe, ‘‘ Window glass.” 

1176. Rosert Evwis, Sprowston, near Norwich, ‘‘ Heels for boots and 
shues.”—2nd May, 1871. 

1191. Josern Law and ABRAnAM CrossLeEy, Rochdale, “ Self-acting mules 
for spinning and doubling cotton, &c.” 

1193. Henry Brrp, The Vineyard, Uxbridge, ‘‘Constructing concrete 
buildings.”—3rd May, 1871. 

1208. James Wricut, Moorgate-street, London, ‘‘ Waterproof compounds 
fur coating cloth, wood, &c.”—A communication from Peter E. Minor 
wud Benjamin F. Britton.—4th May, 1871. 

1243. Henry Cuance, Oldbury, “ Retorts or apparatus for concentrading 
sulphuric acid, &c.”—A communication from Junius Gridley.—8th 
May, 1871. 

1246. Jons BaRRacLovuGH FELL, Spark Bridge, near Ulverstone, “‘ Narrow 

uge railways.”—9th May, 1871. 

1207. Georce Lirrte, Oldham, and Tuomas Cuarces Eastwoop, Brad- 
ford, ‘‘ Combing machinery.” : 

1209. Witt1amM Henry Bacay, St. Helens, “ Preparing soda.”—13th 
May, 1871. 

1348. EpmunD Hunn, Glasgow, N.B., “‘Gullies or stench traps.” —A com- 
munication from Joseph Gordon. 

352. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Dressing, 
scouring, and preparing the surface of leather.”.—A communicatiou 
from Hector Craig Havemeyer.—19th May, 1871. 

1452. Epwarp SILk, Great Bridge, and Georce WeLLs, Birmingham, 

Sharcoal box irons.”—31st May, 1871. 

1517. Witt1amM Po tock, Milton Works, Jamestown, N.B., and ArTaur 
Pottock, Dillichip Works, Bonhill, N.B., ‘‘ Preparing and mordanting 
Turkey-red cloth and yarn.”—8th June, 1871. 

57. FREDERICK Bennett, New-strect Works, St. Clement’s, Ipswich, 
* Roofing tiles.”—12th June, 1871. 

1656. Joan Bettamy Payne, Chard, and Witt1am Epwarp NewrTon, 

‘hancery-lane, London, *‘ Twines, &c.”--23rd June, 1871. 

1543. Josepn TowNsEnD, Glasgow, N.B., “‘ Producing oils from mineral 
and earth oils.”—14th July, 1871. 

1863. Gustave DeMalLLy, Lille, Nord, France, ‘‘ Separating and obtaining 
the fibrous matter of textile plants and woods.”—17th July, 1871. 

1883. BeENJAMINJOSEPH BARNARD MILs, Southampton-buildings, London, 
“ Ventilating vessels, &c.”—A communication from William Fitz James 
Thiers.”—19th July, 1871. 

1910. Witt1AM Epwarp Gepce, Wellington-street, Strand, London, 
**Ploughing by steam.”—A communication from John Lochhead and 
Charles Arthur Mathieu. —21st July, 1871. 

1949. Ropert Mupcre Marcuant, Kirby-street, Hatton-garden, London, 
“ Utilising the exhaust in steam and other motive power engines.”— 
25th July, 1871. 

2020. Witt1am Epwarp Everitt, Birmingham, ‘‘ Tubes for the boilers 
of locomotive, marine, and other steam engines.”—lst August, 1871. 

2088. Witt1aM Ferrie, Monkland Ironworks, Airdrie, N.B., *‘ Puddling 
furnaces.”—8th August, 1871. 

2102. Joun Upton, Macclesfield, ‘‘ Shoes for horses, &c.”—10th August, 














1871. 

2124. CHarRLEs GREVILLE Harson, Birmingham, ‘‘ Breech-loading fire- 
arms.”—1l1th August, 1871. 

2149. Sir Joseph WaitwortH, Manchester, “‘ Ordnance.”—15th August, 
1871. 

2168. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Treating 
animal and vegetable fibres, &c.”—A communication from William 
Adamson.—i7th August, 1871. 

2196. ALEXANDER Bonar Fieminc, Ropert Craic MACLAGAN, and Robert 
Irvine, Leith, N.B., ‘‘ Treating wool, hemp, jute, flax, &c.”—21st 
August, 1871. 

2208. Joun HeENR® Jounson, Lincoln’s-inn-fields, London, ‘“Velo- 

ipedes.”—A communication from Louis Guillaume Perreaux.—22nd 

August, 1871. 

2214. Witt1aM Rosert Lake, Southampton-buildings, London, ‘‘ Looms 
for weaving.”—A communication from Josiah Gates. 

2218. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘ Heating, 
purifying, and regulating the supply of feed water to steam generators.” 
—A communication from Robert Berryman. 

2219. Witi1aM Rogert Lake, Southampton-buildings, London, ‘‘ Galvanic 
batteries.”—A communication from Emile Prevost and Victor Barjon.— 
23rd August, 1871. ’ 

221. Joun YuiLt Bortanpd, Manchester, ‘Preparing, spinning, doubling, 

and drawing fibrous materials.”—24th August, 1871. 

All persons having an interest in opposing any one of such applications 
should leave parti in writing of their objections to such application 
at the office of the Commissioners of Patents, within fourteen days of its 
date, 


List of Specifications published during the Week ending 
2nd September, 1871. 

8389, 1s.; 3401, 10d.; 9, 8d.; 13, 1s. Gd.; 32, 2s, 6d.; 33, 1s. 6d.; 39, 10d.; 
41, 8d.; 44, 10d.; 46, 4s. 6d.; 48, 1s. 2d.; 49, 10d.; 54, 6d.; 57, 10d.; 69, 8d; 
73, 8d.; 74, 1s. 2d.; 83, 6d.; 87, 8d.; 88, Is.; 91, 10d.; 93, 6d.; 107, Is.; 113, 
£d.; 114, Sd.; 120, 1s. 4d.; 126, 6d.; 131, 6d.; 139, Sd.; 143, 10d.; 147, 8d.; 
154, 10d.; 167, 8d,; 177, 6d.; 178, 4d.; 17, 4d.; 181, 4d.; 182, 4d.; 185, 
4d.; 186, 4d.; 187, 4d.; 189, 4d.; 194, 2s. 4d. ; 196, 4d.; 198, 4d.; 200, 4d.; 
208, 4d.; 204, 4d.; 205, 4d.; 206, 4d. ; 208, 4d.; 209, 4d.; 210, 4d. ; 212, 4d.; 
215, 4d.; 220, 4d.; 225, 4d.; 227, 4d.; 233, 4d.; 234, 4d.; 238, 4d.; 242, 4d; 
244, 4d.; 245, 4d.; 248, 4d.; 295, 4d.; 1107, Sd.; 1201, Sd.; 1212, 10d. 








*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made ble at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 








Ir is stated to-day that the directors of the North-Eastern Rail- 
way Company have resolved to adopt the eight hours’ system for 
Genes at all the more important junctions on their extensive 

es. 








the said chamber and when the steam valve is opened the water will be in- 
jected into the boiler. In the Second part of the invention a regulating 
chamber is employed, the said chamber communicating with the inlet 
pipe for water and also with the part of the injector where the overflow 
The overflow passes into the said 
chamber and flows therefrom into the aforesaid inlet pipe. In a modifi- 
cation the inlet passage is contracted to suit the average force of the 
steam jet, and when the said inlet does not pass sufficient water, the 


deficiency is made up by water flowing from the said chamber, and on | 


the said inlet passing too much water, the ‘surplus flows into the said 

chamber and returns to the inlet pipe. 

457. J. A. and A.C, F. Franky, Abingdon-street, Westminster, “ En- 
gines."—Dated 22nd February, 1871. 

This invention consists in arranging two or more single-acting cylinders 
of different diameters open at one end and fitted with pistons acting in 
succession upon cranks on a shaft. Regulating valves and valve gear are 
arranged so that steam or other elastic fluid is admitted behind the pis- 
ton in the first cylinder, which is of smallest diameter. When this piston 
has ‘approached the end of its stroke, the steam is admitted from its 
cylinder behind the piston in the next cylinder, which is of larger dia- 
meter and is about commencing its stroke, and so on successively. 

492. E. E. GLaskin, Queen’s-square, Westminster, “‘ Safety valves.” —Dated 
24th February, 1871. 

The chief features of novelty in this invention are the peculiar arrange- 
ments for retaining the valve in position by means of a covered or pro- 
tected spring or springs set or adjusted to yield and thereby open the 
valve when the internal pressure of the liquid or fluid contained in the 
vessel to which the valve is applied exceeds that for which the spring is 
set. Each such covered or protected arrangement is complete in itself, 
and requires only to be screwed or bolted down to its position for use. 
502. J. Scaire and T. C. Youncer, Leeds, “ Packing for pistons, dc.”— 

Dated 25th February, 1871. 

This invention consists in using cotton, cotton flocks, woollen, woollen 
flocks, cotton, woollen, or flax waste, cotton, woollen, or linen rags sepa- 
rately or combined for packing. They put these materials into cases or 
moulds of different sizes suitable for the varied diameters of stuffing- 
boxes or pistons, and submit the cases or moulds to hydraulic or other 
pressure until the packing has acquired the proper form and solidity. 
512. E. Row.anp, Manchester, “* Fire-grates and fire-bars of steam boilers.’ 

—Dated 25th February, 1871. 

This invention relates tu movable or rocking bars. The said bars are 
formed with fingers projecting from each side, and are arranged so that 
the fingers on one bar enter the spaces between the fingers on the next 
bar. The said bars are so mounted in the bearers that a rocking motion 
may be imparted to the said bars or to each alternate bar, which motion 
causes the said fingers to rise and fall. Thesaid bars extend from side to 
side of the furnace. In some or in all cases the operation of opening the 
furnace door or doors is caused to impart the said rocking motion to the 
bars. 

517. A. Armowr, Liverpool, “* Ammoniacal gas engine.” —A communication. 
—Dated 25th February, 1871. 

The First part of the invention relates to an addition to a steam engine 
of water chambers enclosing the piston-rod and valve stem. The Second 
part relates to the application of liquefied ammoniacal gas contained in a 
considerable number of iron tubes. The Third part relates toa weak 
solution of aqua ammonia contained in a tank, in which the iron tubes 
mentioned above are immersed, and in which also the exhaust pipe of 
the engine is made to dip near the bottom. The boiler is composed of 
two parts, viz., first,a tank or shell; secondly, the tubular reservoir 
therein contained. There is no communication between these two parts 
except through the engine. The said tubes contain the liquid from which 
the motive power is obtained. The tank contains a solution which re- 
absorbs the gas. The Fourth part relates to the application of the said 
invention as a motive power for especially driving carriages and ma- 
chinery. 

525. S. W. SNowpen and J. Morrat, Barking, Essex, 
Dated 27th February, 1871. 

Half the pressure is balanced by a weight at or beyond the fulcrum 
end and half the pressure at the other end. The fulcrum pin works 
in a slot, and the lever lifts bodily, and not in a slanting direction as 
usual, 


“ Safety valves.” 


Class 2,- TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

463. H. Sacnpers, Philadelphia, U.S., “ Cleavers.”—Dated 22nd February, 

1871. 

The invention consists in the use of a clearer formed to fit the groove 
and surface of the rail, and fixed to the end of a spring arm which 
presses the clearer in the groove and on the surface of the rail. 

488. G. H. Exuis, High Holborn, “ Rails.”—Dated 24th February, 1871. 

The novelty consists in making the bodies of rails in two parts, which 
grip or fit into dovetailed channels formed in the rail heads, substantially 
as desctibed. 

497. A. E. Butier, Kirkstall Forge, Lecds, “* Naves of 1 

Dated 24th February, 1871. 

Metal naves are cast in soft metal round a tube or axle-box of hard 
metal. 

501. G. Gorge, Whitnash, Warwick, “ Guiding, breaking, and guarding the 

wheels of tramway curs, d&c.”—Dated 25th February, 1871. 

The combining in one apparatus the guide wheel, brake, and guard to 
be operated upon by either driver or conductor by means of right and 
left-handed screws or by levers. 

516. E. Wricnt, Cannon-street, London, ‘* Brakes.”"—Dated 25th February, 

4004. 

This invention consists in arranging levers and rods to work brakes on 
carriages, the principal lever turning on a fulcrum, which works in a 
guide or on a vibrating link. To an intermediate point in this lever, be- 
tween the fulcrum and the handle, is connected the end of a short lever 
which turns upon a fixed centre, and another short lever upon the same 
centre carries the brake bluck. The apparatus is arranged in the way 
shown and described, so that the brake block may be pressed with great 
force against the wheel, whilst the main lever travels through a com- 
paratively short distance. In applying similar apparatus to driving 
crushing or other mills, the intermediate point in the main lever above 
described is connected to a pin in a crank or lever attached to the driving 
shaft of the mill. In this way the end of the lever to which the hand or 
other power is applied works in a path approaching more nearly to a 
straight line than that of the crank pin or handle, 

586. J. Witxs, Walsall, Staffordshire, ** Wheels and azles.”—Dated 4th 

March, 1871 

This invention consists substantially in casting, forging, or otherwise 
permanently attaching to the axles of the rolling stock specified in the 
title, a taper collar, or belt, which is by preference either octagon, hexa- 
gon, or square in shape, and which said collar or belt is to receive the 
wheel, which is made with a corresponding aperture or recess. 


rnning wheels, 








Class 3,—F ABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

458. 8. C. Lister, Bradford, “ Looms.” —Dated 22nd Febrwary, 1871. 





This provisional specification describes placing within the picker a | 


metal tube or bush, and forming such tube or bush of an anti-friction 

metal which requires no lubrication with oil. 

462. W. Lancaster, Accrington, Lancashire, “ Sizing machines.”—Dated 
22nd February, 1871. 

The First improvement refers to a combination by which a roller spaced 
with layers of india-rubber imparts motion to the weaver’s beam of the 
sizing machine, the pivots of which rest against a curve or incline at each 
end, and have lever weights which aid the curves or inclines in putting 

ressure upon the beam and releasing it when the beam is nearly full. 

he spaces and layers, having the effect of giving the beam proper motion 
and yarn proper tension in each thread thereof, overcomes the de- 
ranging effect of a different condition of moisture in different and 
equalises the action of the opening rods, the lagged roller in front of 
them, and Na ny ae of the weaver’s beam. = — y -~—_~ 
dispenses with the washing up in sizing machines by dipping the 
squeezing rollers into the size-box deep enough to exchange the thin film. 
easily hardened, for a thick fluid mass not easily changeable. The Third 
improvement is for the application of scrolls to the beam: which lap and 
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unlap yarn or cloth, the pressure varying as the scroll varies, The 
Fourth improvement refers to giving a slow motion tothe beaming machine 
when secking for a lost thread, and, when the thread has been found, in 
bringing up the searching-rods. The Fifth improvement refers to the 
giving of varying frictional pressure to beams when lapping or un- 
lapping by an edge friction pulley varied in position as the beam fills or 
empties. 

480. T. Wurreneap, Holbeck, Leeds, “* Machinery for bing wo be ae 
Dated 23rd February, 1871. Bir canting aenk, Oe: 
This invention relates, First, to obtaining a positive feed motion ; 
Secondly, to winding the balls evenly ; Thirdly, to the use of additional 

small circular combs. 
482. F. C. Gautier, Halifax, ‘‘ Looms.”—Dated 23rd February, 1871. 

The inventor employs a reed hinged at its bottom end so as to bo 
capable of turning forward with the top edge upon the warp to assist in 
the introduction of the figure, weft, or yarn to form the design, or he 
may employ a portable reed or comb for this pur . He also employs 
a series of needles, arranged and fixed side by side in or upon a board or 
plate, and he has a series of such needle boards or plates, each or some of 
the needles of which he supplies with yarn in suitable colour, according 
to an arranged design ; and the said boards are arranged in order accord- 
ing to thesaid design. With each needle board he may have a bobbin or 
roller to contain a supply of yarn for the said needles, or the suid boards 
may be used without bobbins. In the weaving or production of plush 
fabrics he arranges and works the warp by healds or heddles, as for ordi- 
nary piain twill or satin weaving, or he may employ Jacquard apparatus 
if afigured ground be required. A portion of the ground being woven, 
he then opens the shed or raises those warp threads upon which the 
design is to be produced by the various coloured yarns, and he inserts 
the needles of the proper board into or between the said warp thread, 
close in front of the reed, when it is turned with its top part upon the 
warp, the projecting ends of yarn resting upon the edge of the reed, the 
eyes of the needles forming loops of the yarn under the said warp threads. 
A crochet needle or hooked wire is then passed betwixt the said warp 
threads and the loops of design yarn, by means of which a thread of weft 
is drawn through the said shed. With the slay board, lay, or batten he 
then beats up the said yarn and weft, and by means of an ordinary 
shuttle introduces one, two, or more shoots of weft, changing the shed 
each shoot. The coloured yarn being thus secured in the warp, he then 
cuts off the projecting ends of the design yarn by means of a revolving 
circular knife, or pair of such knives, mounted in a carriage or box 
caused to slide or move on a rail or bed, which is hinged to the loom 
frame, so as to be capable of being readily turned inte proper position 
across the fabric to effect the cutting, and which, after the cutting is 
effected, can be turned out of the way again. Formed on, or attached to, 
the said rail is a rack for a toothed wheel of the carriage to gear in, and 
this wheel, by means of a train of toothed wheels, gives rapid rotary 
motion to the said knife or knives when the carriage is moved on the 
rail ; or, instead of a revolving knife or knives, he may employ a pair of 
shears capable of being travelled along the rail or bed and operated 
thereby or byhand. Or he may use a grooved guide rod and a hand 
knife for the purpose of cutting off the projecting yarn. For weaving 
reps or tapestry he proceeds as in the case described, but also he 
passes the eyes of the needles through the ground warp threads and 
forms loops of the design yarn underneath them, through which loops 
for reps he passes weft threads, or for tapestry he passes wires, which 
are afterwards withdrawn, leaving the tapestry on the under surface and 
velvet on the top. 

485. J. Tutus, Glasgow, N.B., “' Tubes.”—Dated 23rd February, 1871. 

The feature of novelty which constitutes this invention is the forma- 
tion of the tubes of compressed hide, “‘ pelt,” sizing or gelatine, instead 
of wood, paper, or papier mache as hitherto. 

493. W. Moscrop, Dumbarton, N.B., “‘ Spinning and doubling.”—Dated 
24th February, 1871. 

In flyers of the usual construction the flyer legs are connected to the 
boss by means of straight arms or shoulders, and instead this invention 
consists in making these arms or shoulders of a curved or part of a screw 
form. 

495. A. Barracioven, York, “ Dewing, damping, stiffening, and oiling 
fabrics.” —Dated 24th February, 1871. 

This provisional specification describes an apparatus consisting of 
rollers, between which the fabric is distended, and which are driven sv 
as to carry it forward in an oblique direction past a series of nozzles 
from which air under pressure issues. In front of each air nozzle is 
another nozzle connected with a water cistern, or, it may be, with a 
cistern containing dressing liquid, so that the air draws the liquid and 
disperses it in spray over the fabric. The fabric is delivered through 
rollers mounted in a swinging frame, and in this way the fabric is folded. 
In order to oil short woollen fibre, oil is dispersed as a dew, and the dew- 
ing apparatus is combined with the preparing machine. 

PatreRsSON, Manchester, “‘ Beetling woven fabrics.”—Datet 


527. J. 27th 
February, 1871. 

This invention consists in applying the machinery for hammering 
patented by A. V. Newton, on the 24th day of March, 1866, No. 872, to 
impart the requisite mution to the stampers of beetling machines, also 
in supporting the beams on which the fabric is wound in discs mounted 
on a central axle, and in the mechanism for working the beams. 

804, T. Know es, Blackburn, Lancashire, “ Sizing yarn.”—Dated 4th Ap~il, 
1871. 

This invention consists in the employment ot guide or conducting 
rollers, over which the yarn is caused to pass on its way to the sow or 
sizing box, so as to prevent damage to the yarn by rubbing against the 
flange of the corresponding beams, and to prevent crowding and twirling 
of the said yarns. 





Class 4.-AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
444. E. Braster, New Cross, Surrey, “ Hulling or decorticating grain.”— 
Dated 2ist February, 1871. 

The improved scouring or rubbing surfaces consist of cards similar to 
those employed for carding cotton. The inventor forms one of such 
surfaces upon the interior of the outer case or box of any hulling, cleaning, 
and scouring machine, and another upon the periphery of the inner drum 
or cylinder of the said machine. He prefers to construct a machine as 
follows :—The outer case is formed of a number of rings. Between these 
rings he places blocks on whose inner periphery are secured strips of the 
wire card. He prefers to apply them in short pieces and toplace between 
the pieces strips of india-rubber to support the wire. The blocks are made 
adjustable and kept to their work with an elastic pressure. The end of 
each of the said blocks, which first meets the grain as it comes from the 
hopper, is curved or rounded. The bottom part of the case is provided 
with perforated metal or wire gauze. Inside the aforesaid case is a 
rotating drum arranged to rotate upon a horizontal shaft. Strips of the 
wire card are fastened on the periphery of the said drum corresponding 
in position with those in the blocks of the outer case. On one end of the 
outer case or cylinder is placed a hopper. Ata pertion of their diameter 
the rings are inclined, so that each of the spaces between the rings is 
made to communicate with the next space. In connection with the said 
machine, when the wheat is damp he uses an apparatus for drying the 
same, constructed with an outer case which has a series of hollow 
chambers with inclined surfaces. In the centre of the case he places 4 
hollow vertical shaft which also carries a series of hollow chambers 
inclined to correspond with the configuration of the outer chambers. A 
space is left all round between the inner and outer chambers, through 
which space the wheat or other grain or seed passes. Steam or hot air is 
admitted into the hollow chambers. The surfaces of the inner and outer 
chambers are provided with small round projections. The central 
vertical shaft of the apparatus is supported in a step which may be 
raised or lowered by wedges. 

449. J. H. Sams, Bon Accord Works, Aberdeen, N.B., ‘‘ Sowing machines.” — 
Dated 21st February, 1871. 

This invention consists in, First, an improved method of lifting and 
depressing the levers of drill sowing machines. Sccondly, an improved 
arrangement for converting parts of drill sowing machines into horse hoes 
481. T. Arison, Leeds, ‘‘ Steam cultivating machirery.”—Dated 23rd 

February, 1871. 

This provisional specification describes improvements on implements 
such as described in No. 3711, in the year 1568, when the first action of 
the trailing rope, when itin its turn becomes the draught rope, is to raise 
the tilling implements out of the ground. A lever is placed on cither 
side of the forward end of the implement. The outer arm of each lever 
projects beyond the side of the implement, and carries a pulley, over 


| which the trailing rope or chain passes; the hauling ropes or chains are 


connected to the implement in rear of the levers; the inner ends of the 
implements are coupled by chains, with an arc on the cranked axle of 
the side wheels. The leading steering wheel, in place of being in a 
central position as heretofore, is placed somewhat on one side, by pre- 
ference the land side, so that the hauling rope or chain may lie at one 
side of the wheel, which may thus be of larger diameter than if the 
wheel were central. 

486, A. Priest and W. Wootnovon, Kingston-on- Thames, “ Drilling land.” 

—Dated 23rd February, 1871. 

The object of this invention is to facilitate the drilling or sowing of 
grain and seeds, either with or without manure, by means of steam 
power. The principle of the invention is toconstruct drills wide enough 
without being unnecessarily heavy to drill large tracts of land per day 
by steam power, which admit of being altered or made into two or 
more drilis, wherewith to drill headlands, or for other purposes by horse- 
power when required. 


| 
| 
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500. E. C. Sriies, Bedford-square, Middlesex, and J. F. Exspon, Halstead, 
Essex, ‘* Dressing millstones.”—-Dated 25th February, 1871. 

This invention consists in a particular kind of dressing for millstones, 
laid off by means of a rule of special construction. The dressing is com- 
posed of a series of large furrows, having a particular curve from the eye 
to the circumference of the stone, and cut nearly perpendicular on the 
inner side, the outer being brought to a feather edge. Between each of 
these large furrows is a smaller furrow of similar curve, the end near the 
eye intersecting one of the larger furrows. Small grooves are cut in the 
intervening spaces, these grooves being of the same curve as the rule by 
which they are laid off, and their ~~ being regulated by the depth of 
the dress of the stone. Top and bottom stones are dr in like 
manner, The inventors contend that, gst other advantages, stones 
dressed on this plan retain nearly all the grain to the eye or centre of the 
stone until it is ground, that the grooves separate the bran from the 
flour more effectually than those of ordinary millstones, and that the 
stones cannot be easily choked and will not heat the flour however long 
they may run. 








Class 5,—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
bia” came Bangor, “ Slate ridges for roofs."—Dated 23rd February, 
871. 


According to this invention the slate ridge is constructed in three 
divisions, consisting of a top roll and two wings, which when united 
form a solid ridge; the wings terminate in flanges, which are placed 
together within a square slot cut along the under surface of the roll, and 
ure first secured by lateral screws or rivets, and finally by lead, putty, or 
other suitable adhesive packing, the wings being secured to the ridge 
board by vertical screws prior to the application of the top rvll. 


535, J. and W. Troswe 1, Sheffield, ‘ Heating air for warming rooms,§d:c.” 
— Dated 28th February, 1871. 

This invention relates to an ee apparatus for heating air for 
warming rooms and buildings, &c. The apparatus consists of any number 
of chambers (preferably pipes) which are fixed in one or more rows across 
a furnace, the ends resting on walls of tire-brick or other supports. The 
fire is placed beneath the end of the lowest row of pipes; each pipe or 
chamber is open at both ends, the air entering cvld at one end, and, being 
heated _ it passes through, is conducted tu the place required to be 
warmed, 








CLASS 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War for Coast Defence, Gun Carriages, &c. 


451, W. Burrery and J. Pasurey, Shegield, ‘* Breech-loading fire-arms.”— 
Dated 21st February, 1871. 

This provisional specification Cescribes an apparatus consisting of a 
standard carrying a platform movable by means of a hand lever to raise 
the cartridge case up to a closing tool ; the platform also carries a block 
and needle for poking out the exploded cap. The cartridge case is placed 
upon the block and raised up to an abutement. There is also described 
an apparatus for correcting the size of ball cartridges and forcing home 
the ball. It consists of a gauge tube and a turn over lever, with a presser 
upon it adapted on one side for pressing the case into a tube and on the 
other for forcing home the bullet. 

455. H. Lees, Manchester, ‘‘ Ordnance.”—Dated 22nd February, 1871. 

This invention relates to artillery guns and other ordnance of a mode- 
rate size. The gunis fitted with a revolving breech piece containing a 
number of chambers. The said breech piece is mounted on a breech pin 
carried by the breech block in which the gun barrel is fixed, and on each 
side of the said block is formed an open trough. When one of the cham- 
bers coincides with the bore of the barrel, two of the said chambers also 
coincide with the said troughs, so that cartridges and projectiles dropped 
in the said troughs may be readily pushed into the chambers. The said 
block is fixed in a curved saddle which is formed with trunnions by 
means of which the gun is mounted on a carriage. 

483. W. L. Wise, Chandos-chambers, *‘ Breech-loading ordnance.”—A com- 
munication—Dated 23rd February, 1871. 

This invention relates to the construction of the breech mechanism of 
breech-loading ordnance in such manner as to secure the breech block 
or closing piece firmly in ition without screwing or cross holes. For 
these purposes a bored cylindrical breech block, or closing piece, is suit- 
ably slotted and provided with pivoted struts, which, when the block is 
in position for closing the breech, take into and abut against the sides of 
suitable grooves or recesses formed within the bore of the gun. The 
packing is effected by a metal ring, which is kept cn the breech block by 
a hollow screw, and is drawn out of the gun together with the block. 
For central priming, a nipple lined with — is set in the block, and 
arrangements are provided for securing the reception of the friction 
priming. The struts may be actuated through links from a screw, which 
receives longitudinal motion from a female screw, actuated by a cranked 
handle. The door or closing frame is bored to receive the breech block, 
and is by preference provided with a peculiar hinge bolt or screw. The 
novel features of the invention are capable of being embodied under 
various modifications in detail. 


CLASS 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstry, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

448. T. West, Ludgate-hill, London, “ Covers, dishes, &c.”—Dated 21st Feb- 

ruary, 1871. 

This invention relates to dish covers so made that the contents of the 
dish can be got at without removing the cover, and consists in making 
the cover of a number of separate metal segments fitting into and folding 
or turning inside one another upon common centres or axes at each end 
in a base or frame. 

450. J. Jerrreys, St. Aubyn’s-road, Upper Norwood, * Sun blinds.”—Dated 
Qist February, 1871. | 

This provisional specification describes improvements in sun blinds, | 
such as are described in No. 1551 in the year 1855, and No. 226 in the year 
1860. The hoods of the blinds are now to be stamped out of sheet metal, 
with their body and ends in one piece, and coated with japan. The in- 
terior surface of the hoods is to be lined with baize or soft material. 
Arrang ts for suspending the hoods and retaining them at any desired 
inclination are also described. Friction rollers are applied at the back 
edges of the hoods to lessen the friction of the lifting cords. A fine net 
or open wove cloth, of a dark hue, is stretched over the inner or back 
surface of the blind, to soften the light entering between the hoods, and | 
to keep out insects. Hoods stamped in a die as above mentioned vy be 
cut transversely into two, some to the right and some to the left of their 
centre line, and byfan exchange of the pieces, and reconnecting them, sets 
of hoods of different lengths may be formed. 

4064. M. Henry, Fleet-street, ‘‘ Bedsteads.”—A communication.—Dated 22nd 
February, 1871. 
The bedstead consists of a box or chest to which is hinged a folding 
cover or framework —— of three hinged or connected frames or | 
vieces. When the cover or framework is unfolded and extended one ' 
rame or part forms the head, the central frame lies over the hollow of 
the box, and the third extends to form the foot. A surface fora mattress | 
or other bedding is thus produced. Legs or props are hinged to the 
framework to support the head and foot. They fold up out of the way , 
when not required. When the bedding and bedcloths are not required 
they are; stowed in the box, and the cover or framework is folded up and ; 
closed down on the box. ' 
474, R. Hevwortn, Manchester, “ Supplying water to wash basins, &c.”— 
Dated 23rd February, 1871. 

The features of novelty in this invention consist in the peculiar 
arrangement and construction of a cistern or reservoir divided into com- 
—- which communicate together as and for the purposes de- 
scribed. 

478. x Cricutey, Birmingham, ‘ Cooking ranges.”— Dated 23rd February, 
18' 











This invention refers to suspending the drawplates of cooking ranges, | 
forming the drop bar as a louvre or ventilator, and to means whereby , 
such ranges may be rendered convertible at will into fire or gasranges. | 
484. W. Morais, jun., Deptford, ‘‘ Apparatus for regulating the supply of 

water.”—Dated 23rd February, 1871. 

This invention consists, First, in the use of a movable seat in lieu ofa 
fixed seat in the ball taps employed in connection with the waste pre- 
venting service boxes of water-closets and other = in order to re- 
duce the liability to oe hg the seating of such taps. Secondly, in 
the combination of a sliding discharge pipe with a cylinder or water box 
containing a movable valve seat the discharge pipe, so arranged 
as that on withdrawing the discharge pipe from the valve seat a given 
time will elapse before the seat by its descent will close the discharge pipe 
again, thereby not only preventing continuous waste but furtberinsuring 
the delivery of a regulated oa of water. Thisis applicable to water- 
closets, stand posts, and other like purposes, 

490. J. Lowrmian, Louther-street, Carlisle, ‘‘ Flushing apparatus.” — Dated 
24th February, 1871. 

A cistern or reservoir for the water is provided with a lever turning 
— an axis of motion, and connected towards one end to the end of a 
chain or other suitable connecting means, the other end of which is con- 
nected to the valve of the flushin; To this end of the lever is also 
attached, by pin joint, with capal 
pendan' the lower end of which is hooked or formed to pass under 


pe. 


| temperature in the 


' passing to the periphery of the cylinder; 
on cas 


ty for adjustment, the upper end of a | 


the arm connecting the float or ball with the supply tap, so that when the 
one end of the lever above referred to is drawn downwards, raising the 
other end of it, and lifting the valve to the fi pipe so as to allow of 
the water in the cistern passing away by the fl g pipe, for flushing 
purposes, then the hook of the pendant rod comes under the arm from the 
supply tap to the float, so as to prevent its descent, and the consequent 
—< of the supply from the main, until the release of the lever above 
referred to, when the valve to the fi pipe will be closed, and the 
hook to the pendant lever descending, the float will also descend to open 
the tap to the main for a fresh supply of water to the cistern. Stops re- 
gulate the distance of motion of the lever in either direction. 
496. pS a J. G. Rirenix, Kent, “‘ Umbrellas, dtc.”—Dated 24th February, 
aa. 

is provisional specification describes forming weather protectors, 
umbrellas, sunshades, and Is in such manner that, when they are 
closed, the covering er with the ribs, stretchers, top notch, and 
runner, may be slid along the stick and secured to it near either its tip or 
handle end. Also leaving the spece between two of the ribs of a weather 
protector, umbrella, or sunshade uncovered, so that the bow or down- 
ward curve of the covering may be increased by drawing together the tip 
ends of the two ribs by a strap or otherwise after the weather protector, 
umbrella, or sunshade has been opened. 


. , Class 8,-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations. Fuc 
and Lighting Muterials, Preparation and Preservation of Food, 
Brewing, Tanning, Blea ching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 

443. G. Evereion, Asylum-road, Peckham, “ Manufacture and purification 

of gas.” —Dated 2\st February, 1871. 

The invention refers in part to improvements in the means and 
apparatus for which letters patent were granted to the present inventor 
on the 7th January, 1869, No. 45, and consists in distilling from coal and 
other substances at the comparatively low temperature a about 600 deg. 
to 1000 deg. Fah. the best and richest portions of the gas, together wii 





the cast iron crucibles or are rendered incapable of scaling. £n 
ann furnace, somewhat similar in its gen features to that most 
commonly used, is constructed at the inner and opposite sides of each of 
the two long — a 7 fire bridge. The intermediate space be- 
tween the two fire is left open, and kept level with the ground. 
On this is laid a line rails, communicating with a turntable in front 
of the furnace, and thence with rails in every convenient direction 
Trucks, lined with fire-brick and carrying the tiers of pans within which 
castings are packed, are run into the furnace. The m sides of 
the trucks are cooled by means of a covered air channel opening only 
outside. The door of the oven is either bolted to the end of one of the 
trucks, or it is made separate to slide along the front un rollers. It can 
also be made with an independent smaller door. are made or 
fitted in through the arch of the oven for feeding down small fuel such 
as breeze from the asbpits between the pans, when the tops of the trucks 
get sufficiently hot to inflame it. Steps are made to the top of the oven 
to obtain access to these holes. Variations’ in detail are these : That the 
oven can be fired from the same end as that of the large door for the 
trucks or from the te end. The firing tubes from above may be 
entirely dispensed Step or inclined grates may be used, fired from 
both ends. The fire gases may be led from the grates through slits in the 
fire bridges raised up to the arch of the oven. Instead of two flues only 
one may be used, into the arch of the oven. The door may be 
adjusted to a separate truck, or it may be set on hinges. The turntable 
may be wish, trams being run direct into the oven, ora 
turntable may be conveniontly placed between the fronts of two ormore 
— ovens. The heat is kept in by building the oven with unusually 
thick walls, or it may be built with a casing of sand. The fron annealing 
pans are cast with vertical dovetails, so.as to hold a fire-proof coating 
of clay when it is ~ ee before running them into the oven. Many other 
forms of roughened surfaces are noticed, but this one is . The 
same plan is to be applied to the surfaces of the parts of the annealing 
cases of case ann ovens. 
511. F. A. Pacer, Seymour-chambers, Adelphi, and J. W. Asner, New 
Wimbledon, Surrey, “ Ice making and cooling.”—Dated 25th February, 
1871. 





the oily and tarry vapours. e@ gas and vapours are ig 
into a cooling tank, wherein the greater portion of the said vapours are 
condensed ; the passes on to another cooler and condenser of a 
character to be described hereafter, where the remainder of the said 
vapours are condensed from it, and it then passes to the purifiers as 
usual, The oily, tarry, and other condensed substances are then collected 
revaporised in a revaporising pan, and the vapour passed through one or 
more of the redistillation retorts charged with chemical purifiers, as are 
set forth in the said patent of the 7th January, 1869, wherein it is 
converted into gas which may then either be mixed with the gas co 
from the retort, or dealt in a separate series of coolers an 
condensers. The second cooler and condenser above referred to consists 
of al. covered tank about half filled with water, upon the surface of 
which the gas is received from the pipe leading from the first cooling 
tank. The contact with the extended surface of water still further frees 
the gas from depositable subst: , and it b lighter, rising to the 
top of the tank, and passes off at the opposite end by a pipe, the mouth of 
which rises nearly to the top of the tank; the gas may then be passed 
through pipes immersed in the water of the same or another tank for 
further cooling, and thence to purifiers as usual. 


446. W. E. Gepor, Wellington-street, Strand, ‘' Extracting tin from shearing 
and waste.”—A communication. —Dated 21st February, 1871. 
This improved process consists in steeping the shearings or waste in a 
bath of hydrochloric acid until the tin is removed. The solution thus 
obtained is diluted with water, and a plate of zinc, fron, or other a 








A ber of mechanical plans are described for carrying out these pur- 
poses, all embodying, First, an apparatus for compressing atmospheric 
air; Secondly, abstracting its heat; Thirdly, expanding it in such a way 
as to return work to the prime mover, and thus transmute the heat it 
takes up into motive power. All the combinations using pistons recipro- 
cating either horizontally or vertically embody the plan of making the 
eager work in eylinders con‘ a volume of water, through which 

he air is forced. Water jackets and open tanks are also used, and water 
may bo injected into the receiver used to store up the volume of cooled 
air to be afterwards expanded. The air is expanded in a cylinder con- 
nected with the compresser. It acts cither directly on the piston, ora 
liquid uncongealable at the freezing point of water is intermittently in- 
— into the cylinder, or the cylinder may contain a body of similar 
quid in contact with which the air expands. The eonstruction of the 
expanding cylinder is then similar, but made to act in a reverse direc- 
tion to that of the compresser. The area of the e: der piston is made 
less than that of the compresser. Either the air alone or the cooled 
liquid, or both, can be for cooling purposes, the air being afterwards 
voberned to the compresser and the liquid to the expander. Thin verti- 
eal metallic rods may be inserted into the water chambers of both com- 
presser and expander, when in the latter case such are used. For some 
applications a regenerator, such as is described in specification No. 2064, 
A.D. 1857,may be employed. A rotary pump for compressing, injection, 
or surface condensation for cooling ; the pump connected with a rotary 
engine for expanding the air and recoup work may also be used. Air 
d and cooled by any of the methods described can also be led 





more oxidisable than tin pen | plun into it, a precip 
immediately formed. This precipitate is collected, the water pressed 
from it, and it is finally melted in a crucible, at the bottom of which the 
tin is deposited. 
452. G. Hasevtine, Southampton-buildings, London, ‘‘Carburctting atmo- 
spheric air.”—A communication.—Dated 21st February, 1871. 

The patentee says, ‘‘I preserve uniformity of temperature in the hydro- 

carbon at the point required to produce the result, under varying con- 


P an 
into a reaction wheel in order to expand it, recoup work, and thus fur- 
ther cool it down. 
514. A. Luoyn, St. Paul’s-road, Camden Town, “ Baking powders.”—Dated 
25th February, 1871. 

This invention consists in adding to flour or other farinaceous substances 
and baking powders phosphates, superphosphates, or hypophosphates of 
lime, soda, potash, or ammonia. 

2237. J. T. Dann, Brixton, “ Manufacture of white-hardening, &¢."—A 





ditions of the temperature of the external air, by the following devices. 
I use a revolving feeding wheel in combination with a box recipient, in 
which is employed water or other suitable liquid packing. The car- 
buretter is enclosed in a vessel and swrrounded - water or sawdust, or 
other packing. A receiver 1s provided with two apertures and surrounded 
by an outer vessel, and the latter is connected with the box by a pipe. I 
combine the receiver and its adjuncts with the devices for preserving 
uniforn.ity of temperature by means of a pipe and elbow, and with an 
indicator provided with a gauge. The carburetter is divided into gas and 
hydrocarbon chambers, and the latter are enveloped by water containing 
spaces in an outer vessel, with a thermosyphon, in which there is a globe 
section. The carburetter is provided with the adjuncts herein specified 
in combination with a reservoir, and the hydrocarbon is automatically 
fed from the latter by pressure from the gas. A rod is arranged in com- 
bination with a float, to act on an index hand to show the depth of the 
hydrocarbon in the carburetter. In combination with a recipient, a tank, 
and the carburetter, and with or without an enveloping vessel, I uso 
small pipes in which the air is heate@ by a burner. These parts are used 
in combination with the rod and indicating appliances with this appa- 
ratus. I carburet atmospheric air by forcing a continuous current of air 
through the carburetter, and the same current or currents are so regu- 
lated that the precise quantity of air needed, at the time it is needed, is 
carburetted. 

460. F. Duranp, Bloomsbury, ‘‘ Extracting the edible part of shrimps, dc.” 

—Dated 22nd February, 1871. 

This ey a me consists in submitting live shrimps to pressure 
ina bag until the edible matter is expressed and nothing remains 
therein but the skin. The edible matter a extracted is placed ina 
closed vessel and thus cooked in boiling water. Herrings, sprats, and 
other fish are treated in like manner, and it is proposed that the scales 
and refuse left in the bag be dried for manure. 

470. T. J. Sarrn, London, “Chlorine.”—A communication.—Dated 22nd 
February, 1871, 

1. Binoxide of manganese is heated in a vessel in contact with hydro- 
chloric acid and produces chlorine, which is separated from the water and 
chloride of manganese which remain in the vessel, thus Mn03-+- 2HCl = 
2HO + MnCl-+ Cl. 2. The chloride of manganese is heated to a dull red in 
a retort and decomposed by steam into hydrochloric acid and sesquioxide 
of manganese, thus results the complete transformation into chlorine 
continuously, MnCl -+- Os = Mn0O2-+ Cl. 

472. G. HasELtine, London, “‘ Carburetting atmospheric air.”— A communi- 
cation.—Dated 22nd February, 1871. 

The inventor uses a water jacket or the equivalent thereof in combina- 
tion with the apparatus for the purpose of preserving uniformity of 
hydrocarbon. The said apparatus has a revolving 
float composed of a perforated disc, a rectangular tube-like annular rim, 
andastem. The perforated disc, provided with a rim and graduated 
stem, is employed in combination with a casing, and the latter is pro- 
vided with a g! Volute or spiral scroll metallic curtains are used for 
iffusing the air in connection with duplicate curtains of fibrous material 

b Is in bination with the flout. The fibrous curtains are held 
underneath the top of the float and apart from each other by means of 
metallic holdfasta. The stem of the float is made to terminate at a 
point above the hydrocarbon to prevent the overflow of the same. Pipes 
— with a stop cock are used in connection with the carburetter to 

raw off the condensed water. 

491. T. J. Smiru, Fleet-street, ‘‘ Nitrification of ammonia.”—A comimunica- 
tion.—Dated 24th February, 1871 

This consists,-First, in the alternate or continuous employment of a 
mixture of oxygen and ammoniacal Ya rg over layers of manganatea, 

r ganates, bich ites, tri mates, and alkaline plombites 
heated in retorts or other vessels to a temperature of from 650 to 1050 deg. 
Fah., in order to obtain nitrates, nitrites, nitric acid, and bypernitric acid 
for industrial pu Secondly, in the employment of oxygen or air 
and steam passing over the nitrates formed by the oxidation of ammonia 





re 





, when at a dull red heat, in order to disengage all the nitric acid contained 


25th yore 1871. 
First, the use of a solution of sulphate of Se pm added to soluble 
salts of baryta, for preparing cements or artificial marble, for dressing 
spun fabrics, or for precipitating muriate of lime, to be used in making 
white of or blank-fixe, or for precipitating hydrate of magnesia, 
to be either calcined and made into magnesia cement, or to be added to 
paper pulp, or to be used for medicinal or other chemical 8. 
Secondly, the use of a precipitate of kicserit or Epsom salt, mixed with 
caustic e, caustic , or caustic strontia, as pearl-hardening for 
paper making. Thirdly, the precipitating of sulphate of lime by mixing 
a solution of muriate of lime with a solution of sulphate of magnesia, 
this product after ablution te be used as pearl-hurdening for paper or 
pier-mache g. Fourthly, a solution of sulphate of magnesia 
erived from kieserit or Epsom salt or other similar products, to be used 
for dressing or finishing spun or woven fabrics, 


Class 9.-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnelic Apparatus 
Electrical Apparatus, and Galvanic Batteries, 
518. G. Hasetine, & Pp gs, London, ‘‘ Electrotyping.”—A 
communication.—Dated 25th February, 1871. 

This invention relates to improvements in the art of electrotyping, 
whereby el are made not only clearer and better to print from, 
but are produced with much less labour and more cheaply. For obtain- 
ing wax moulds for electrotypes from forms of type, he uses a moulding 
pan provided at the end with extensions. The moulding chase for re- 
ceiving the form of type is — with a ledge and pins which fit 
holes in the extensions. The form of type having m previcusly fitted 
in the moulding chase is covered with one or more plies of wetted mole- 
skin. He heats the bed of the moulding press, = which the type 
rests, in any convenient manner. In the process of king up he uses 
an outer pan, with a ledge inside, upon which he places the inner pan, 
having its bottom pierced with any convenient number of small hvles. 
2219. W. R. Lake, & ip dings, London, “‘ Galvanic batteries.”-- 

A communication.—Dated 23rd August, 1871. 

This invention relates to an electric battery, the zinc element of which 
is made conical, while the carbon element is made in the form of a cylin- 
drical cup closed at the bottom and provided at or near its top with a ring 
or collar of gutta-percha or india-rubber, in such a manner that by the 
conical form of the zinc element the effect of the exciting liquid in the 
vase is materially increased, and by the gutta-percha or india-rubber co 
on the cup-shaped carbon element the evaporation of the exciting liquid 
contained in the said — is counte , and the carbon element is pro- 
tected against injury from coming in contact with the edge or corner 
of the zinc element, and it also is insulated from the zinc element, if it 
should be brought in an oblique or eccentric positi This i ti 
also relates to a liquid for i 
— of potash wi! 


th 4, Iida: 
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a solution 


Olass 10,—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
2161. A. M, CLarK, Chancery-lane, ‘‘ Machines for labelling round boxes.” — 
A communwation.—Dated 16th August, 1871. 

This invention relates toi its in for pasting labels 
on boxes, and consists in certain devices for effecting that object. 
442. R. Rircne, Liverpool, ‘‘ Skates.”—Dated 20th po eene 1871. 

The improved skate is made with a pair of side clips formed with ribs 
of an inclined shape, and projecting up sufficiently to enter inclined 

ves formed for them in a sole plate, and the ribs and grooves being 
frelined in reversed directions, the longitudinal movement of the = 


hit 








plate causes the clips to move inwards or as required e 
sole plate is made with a middle longitudinal ve to work on a central 


on the clip seat, and its back end has a small block grooved 





in the nitrates and to regenerate the manganates and alkaline pl 
505. E. Boves, 
February, 1871. 
The invention consists, First, in placing the cooling hopper so that it 
shall receive the coffee direct from the roasting cylinder; Secondly, in 
constructing the cylinder with tubes from end to end thereof, and some- 
times with other tubes in connection with the first named tubes, and 


Fe in causing fire to play 
end and underneath the cylinder: F y, in means for quickly 
unlocking and opening the door or cover so as speedily to empty the 
cylinder of coffee when roasted; and, Fifthly, in povedding catches or 
fastenings to the cooling hopper to facilitate its being connected or dis- 
connected with its frame. 

507. J. M. Dovetas, Fenchureh-street, London, “ Oils, tallow, soap, dc.”— 
Dated 25th February, 1871. 

The application of the system known in the iron smelting trade as 
“the hot blast” to the manufacture of oils from vegetable, mineral, or 
earthy substances, the melting of tallow, boiling of soap, and other 
similar manufactures, by means of which heated air is driven into 
through the material operated upon instead of being ally 
as at present adopted. By this process also the usually distinct treat- 
ments of boiling, clarifying, and ex ion of aqueous particles in the 
case of vegetable oilsis accomplis in one 0; jon. 

510. F, A. Pacer, Seymour-chambers, Adelphi, ‘‘ Malleable cast iron.”— 
Dated 25th February, q 


1871 
The annealing furnaces used arg made continuous in their action, and 


Mark-lane, London, ‘‘ Roasting coffee."—Dated 25th 





underneath to rest and slide on the blade, and is screw tapped to receive 
a longitudinal screw spindle. This screw dle passes through a 
movable heel seat-sha; to the back of the heel, and fitted to slide 
I tudinally u a front heel seat. The back or movable heel 
seat is conn to the screw 5 le, as, whilst allowing the s le to 
turn, to partake of any longitudinal movement the spindle may have. 
445. C. J. Bart, Newgate-street, London, “ Fixing rock @rills, &c.”—Dated 
2Qlst February, 1871. 
The combination of a crane with a stretcher, bar, or tube, for the 
of raising, lowering, and fixing rock drills and other similar 
, tunnelling, and quarrying implements in mines, tunnels, 
quarries, or public works, rp ane ad as described by the accompany- 
g. 
, Lower-road, Rotherhithe, “ Optical 
instruments.” —Dated 21st February, 1871. 
prismatically the two halves of the light from an object 
glass across one another into two eyepi for bi lar o) ations in 
optical instruments. 
453. hy Joxson, Derby, ‘ Ovens and furnaces.” —Dated 22nd February, 


This invention refers to the construction of annealing ovens and 
furnaces with a centre flue or flues, either tra’ with and forming 





such 











Sept. 8, 1871. 
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456. A. Bu " hester, ‘* Steam engine indicators.”—A 
-_ cation.—Dated 22nd February, 1871. 

In the First part of this invention the outer drum upon which the 
paper is fixed is caused to slide up ds at each reciprocation of the said 
drum in order that several diagrams may be taken upon the same paper. 
For this purpose a screw is mounted on the inner s) le and two sets of 
pawls act on this spindle, one set the said screw and the other 
set holding the same to prevent movement. The nut wor! 
on the screw is formed in two portions on the ends of two levers, an 
the opposite ends of the said levers are acted pale spiral ves 
furmed.in the cover, which is turned when the sai Fe ions of the nut 
have to be thrown into or out ef gear with the screw. A separate 
adjustable and removable pencil is employed to draw the zero lines for 
the diagrams. Another portion of the invention consists in employing a 
drum upon which the cord proceeding from the acts, and asecond 
drum or pulley which is capable of Going : to ‘suit the Pm og | 
strokes 0! gi and is ted on a square formed on the t ol 
the first-named drum. A remaining portion of the invention consists in 
substituting the diaphragms of ings used in pressure gauges for the 
pistons and spiral springs of indicators. 

159. W. H. Grover and J. Harcreaves, Manchester, “ Looms.”—Dated 
22nd February, 1871. 

This invention relates to looma for weaving fancy fabrics, and consists 
in working the healds by improved arrangements of mechanism. The 
healds are connected to jacks and levers worked by hooked bars moved 
up and down, their ti being regulated by « pattern barrel or by 

ttern metal cards. The pattern barrels, or carrying the cards, 
is placed on a shaft in a frame caused to vibrate by a cam on a counter- 
shaft turned by an endless chain from the crank or tappet of the 
loom ; and for giving the required intermittent revolving motion of the 
pattern barrel, or the barrel carrying the cards, there isa disc on the 
barrel shaft carrying pins or nogs which are acted upon by other pins or 
nogs on a disc fixed to the countershaft. 

461. B Starter, City-road, *‘ Apparatus for regulating the turning of gas, 
é&c.”—Dated 22nd February, 1871. 

Locking regulators used for governing the supply of gas, water, or 
other fluids, to buildings, so that the cords cannot be moved nor the 
cocks turned except by them ; and for other similar purposes. 

165. A. B, BLacks RN, Adelphi, “ Metallic pens.”—Dated 22nd February: 
1871. 

The nibs of the pen are made of thinner metal than usual, so as to 
increase their elasticity, and they are supported both above and below 
pd means of projections from wing pieces, which will limit the action of 
the nibs. 

466. F. Foster, Islington, ‘‘ Screws and stoppers for bottles.”"—Dated 22nd 
February, 1871. 

This provisional 
for forming screw t 
bottles, and an arrang 
liquids; and also screw stoppers for closin, 
some of which stuppers are so formed as to 
to be drawn off whenever required. 

467. J. M. Naprer, Lambeth, ‘‘ Machines for weighing.”—Dated 22nd Feb- 
ruary, 1871. 

This troviehonel specification describes apparatus for appreciating 
weight, consisting of a balance beam, which receives the article to be 
weighed, and a counterpoise approximately equivalent to it. The beam 
is set free, and when it has vibrated to its full extent it is caught and 
the arc is measured. From this measurement the excess or deficiency 
of the known counterpoise is estimated. Grippers actuated by a cam are 
employed to release and seize the beam at proper times. 

468. M. Macpermort and A. D. WititaMs, Pudding-lane, ‘ Boring holes,” 
—Dated 22nd February, 1871. 

This invention consists of various combinations of mechanism for 
boring, in which the cular points are, First, the use of automatic feed 
mechanism. Secondly, the application of brake power to a nut through 
which a driving screw or 8} asses, so that the nut is made to revolve 
at a rate differing from that of the screw, which rate adjusts itself to the 
resistance the boring tool has to overcome. Thirdly, arrangements for 
seizing and letting go a boring bar. Fourthly, a ‘‘ pneumatic holder,” and 
expanding circular lewis for the purpose of retaining in position the 
boring machinery. 

469. W. A. TeLiisc and 8S. Jonyston, Rotherham, “ Dry gas meters.” — 
Dated 22nd February, 1871. . 

The meter consists of a case divided into an upper and a lower compart- 
ment by a horizontal partition, the lower compartment contains a leather 
diaphragm and the flag wire and its attachments, while the upper one 
contains a slide valve ; a horizontal rocking shaft extends from the inlet 
to the outlet sides of the meter, having at the valve or inlet end a bent 
arm fixed to it directly; over the centre of the said rocking shaft is a 
weighted arm, and at the end of the rocking shaft at the outlet end of the 
meter is a catch ; in the upper compartment there is also an arm fixed to 
the top of the flag wire, which has at its end furthest from the flag wire 
an adjusting arm with two movable adjusting pins. 

471. G. Hasevtine, London, *‘ Spectacles, dc.”—A communication.—Dated 
22nd February, 1871. 

The said invention consists in providing spectacles or eye-glasses with 
ashade or opaque or coloured screen or varnish: or the lenses may be 
partly coloured or stained for the purpose of interposing an obstruction 
between the eye and such portions of the view asdo not immediately 
claim the attention of the eye. The frame may be provided with supports 
for carrying a spindle, to which is attached a screen, or the frame may be 
provided with screens having a slot in each to look through, and secured 
to the glass by a screw or spring. 

475. G. Hasevtine, London, “‘ Gas burners.”—A communication.—Dated 
23rd February, 1871. 

The said invention consists in a peculiar arrangement of two 
concentric rings of gas jets, and presents several novel r- 
istics of construction whereby the inventor obtains a uniform 
and perfect diffusion of the gas. He also secures a perfect control 
over the gas issuing from the inner concentric ring of jets. Duplicate 
concentric rings of jets are combined with gas chambers, and the latter 
are ted with a bif ed section of a pipe, and respectively sup- 














fication describes forming tongs and apparatus 
ds. on the interior or exterior of the necks of 

t for charging such bottles with aerated 
the mouths of such bottles, 
low a portion of the contents 











plied with throvgh suitable p g He uses a regulating key with 
the inner ri of jets in connection with « passage, which above the 
key is divided into branch passages, and thereby regulates the flow of gas 
to the inner ring. 


th 4 huildé: 





476. G. Hasettine, & _p 9 ** Combined knife and 
mati instrument.”—A communication.—Dated 23rd February, 
1871. 

The cutting steel is arranged in the form of a small circular disc or 
wheel, with its outer sides bevelled to a sharp cutting edge. A slot is 

rovided in the metal end of the knife, into which the steel wheel is 

| arate wack being held in place and revolving on an axle formed by a 

small screw g through the wheel into each side of the metal. 

477. G. Hasevtine, London, * Separating magnetic iron from sand.”—A 
communication.—Dated 23rd February, 1871. 

The inventor uses a hopper formed at the bottom with an elongated 
opening for the sand to flow out through ; this is regulated by an adjust- 
able stop, and causes the sand and iron to fall on an inclined 
platform. The cylinder is provided with friction rollers. The axle of 
the cylinder is made in two parts. He interposes between the two parts 
anon-conductor. On each end of the axle two metal pulleys are secured, 
and on their periphery they have curved sheets of brass. On the front 
of the cylinder is a metal disc, and on the back another disc. To the 
brass sheets are attached series of vertical and parallel electro-magnets. 
On the back end of the cylinder a number of metal springs are secured ; 
to the end of the springs wires are attached leading to each series of 
magnets; and at the front of the cylinder other wires in like manner 
lead from each series of magnets through the ends of the cylinder, and 
are brought down it and attached to the first-mentioned disc. A cylin- 
drical brush is made to revolve in suitable supports. At the lower por- 
tion of the cylinder two ~aee are situated, and into one of these the 
lower extremity of the ed platform leads, the other incases the 
brush ; this brush removes the particles of iron adheringjtv the cylinder. 
479. G. Ciarke, London, “‘ Fire-escapes.”— Dated 23rd February, 1871. 

These improvements consist, First, in various arrangements of wires, 
wire ropes, or rods for strength or the ladders of the fire- 
escapes. ndly, in arranging the main ladder so as to be detachable 
from the other part of the a age ete connecting it thereto by —— 

lates or levers secured by bolts. T ly, in the application of additio 

inged side levers to the framed lever at the bottom of the escape, to 
assist in propelling the escape also to steady iton the ground when 
upright. Fourthly, in substituting for the present framework of the 
carriage an arrangement of metal brackets fixed to the framing 

the main ladder and to the springs ; the end brackets are fram 

so as to embrace the end of the , and serve to carry the axle of 

the usual small wheels at the bottom of the machine. The springs are 
formed with the forward portion stiffer than the back portion, so as to 
throw the whole of the oscillation below the axle of the wheels. 

“> = Liston, Surrey, “ Gloves.” — Dated an pen a 1871. 

s improvement in making a glove com ped hapa epee 
co thes paste of the hands where the sense of touch is to be pre- 
served with a on he body covering the other portions. The body 
may be made of i cae py theme free a A 
that forming the body of 


skins, or of india-rubber of « thinner kind 
the glove. 
489. ae Jackson, Norfolk, “ Equilibrium pumps.”—Dated 24th February, 


The pump cylinder has a valve at the upper part, and the plunger is 





constructed of a hollow cylinder with two valves, one 
of Rosuien 259, which extends nearly to the top of 
plunger, the other placed in the centre of the plunger 
a pipe which extends nearly to the bottom of the plunger. 


494. < * eee Dumbarton, N.B., “‘ Dyeing, dc.” — Dated 24th February, 


In carrying out the invention the yarn hanks are strung u a series 
of reels or carriers, ied upon a large wheel or wince wh = 
two or more discs or wheels fixed on a central shaft, and mounted hori- 
zontally in a semi-cylindrical trough, vat, or boiler. When separate ma- 
chines are to for the several operations they are similarly ar- 
ranged, but with provision for applying to each the motions suited to the 

ve —— ; but when one machine is used for all the operations 

provided with gearing admitting 

suit each operation aa uired. Thy 
with circumferential frictional surfaces.or with teeth; and frictional 
guides or racks are in the end of the trough with lever or other 
adjusting details, to admit of their being moved into or out of position 
for acting on the carrier discs as these revolve. When tbe a tus is 
used for clearing yarns the trough, vat, or boiler is fitted abs semi- 
cylindrical cover which may also be used when dyeing, if thought de- 
sirable. The trough or vessel is provided with perforated pipes or pas- 
sages for injecting steam, and with jacket spaces for heating by means 
of steam, or it may be directly heated by a fire or flues; and when used 
for washing, So pipes are arranged to cause jets of water to play 
upon the hanks of yarn. 
498. J. H. Jonnson, Lincoln’s-inn-fields, “ Pencils.” —A 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE PRESENT ASPECT OF THE IRON TRADE: The 10s. rise officially 
adopted—A SIMILAR STATE OF THINGS TWO YEARS AGO: What 
JSoilowed—THE TRANSACTIONS IN BrewincGHAM AND WOLVER- 
HAMPTON: Works full of orders—THE FORTHCOMING PRELIMINARY 
MEETING : Is thereto be another advance ?—THE OFFICIAL PRICES 
GIVEN— RISE IN PIG IRON—PRICES OF [RONSTONE—THE BIRMING- 
HAM GENERAL INDUSTRIES : All busy : Skilled hands in request— 
FACTORIES AND THE WORKSHOPS ACT. 

THE present condition of the iron trade of this district 
has been correctly described as hereinafter set forth :—The 
official price of marked bars is now £8 10s. perton. It was 
not expected that the d of the ir ters’ ting on the 


24th ult., to adhere to the old rate of £8, would be reversed until 
the next preliminary meeting at the end of this month, but the 











Dated 24th February, 1871. 

This invention consists, First, of a pencil composed of a wooden sheath 
and lead or crayon core, either black or coloured, having one end of the 
sheath enlarged and 8o as to constitute a receptacle for an eraser 
or other similar article; Secondly, of a pencil the wooden case of which 
gradually tapers from its enlarged and ri ead towards its opposite 
end for the wh. le ora pee of its length; Thirdly, of a lead pencil the 
wooden part or sheet of which is enlarged in the longitudinal centre, or 
about midway between the two ends, and thence gradually tapers or 
decreases in size towards the ends. 

499. J. WiLKInsoN, Bethnal-green-road, London, ‘‘ Grinding and polishing 
circular saws.”—Dated 24th February, 1871. 

The chief feature consists in disposing the stone or grinding wheel in 
relation to the surface to be ground so that it shall always move by the 
rotation of the wheel radially towards or away from the centre of said 
saw or disc, and so prevent unequal wear of the grinding surface. The 
grindst is ted on an adjustable slide rest, and held up to the 
surface to be acted on by springs or counterweights. The slide rest also 
has a frictivn roller kept = the springs nst a fixed stop or gauge 
made of the exact form to be given to the ‘ace to be ground. 

503. W. GREEN, Birmingham, “ Conical bullets."—Dated 25th February, 





1871. 
Conical bullets as now madeare solid cones, but the inventor proposes 
of this to cause the cone to be fluted from its point with two, 
three, four, or any great number of flutes or grooves. 
504. F. Siras, Mornington-road, “Writing i ciphers.”—Dated 25th 
February, 1871. 
This invention consists of a table of words and syllables arranged in 


columns in alphabetical order, pee with slides or tapes having 
numbers in and black letters, by which dispatches may be deciphered 
at pleasure. 


506. J. P. Swrru, Glasgow, ‘‘ Tools.” —Dated 25th February, 1871. 

This consists essentially in providing portable tools, capable of being guided 
and directed by the hand of the operator, for performing various operations 
in cutting and shaping (such as drilling, boring, widening, filing, rasping, 
grinding, and polishing) metal, wood, stone, and other substances ; and 
in giving rotary motion to such tools by an endless elastic or flexible 
band, belt, rope, or chain operated from rotating shafting driven by a 
steam engine or other prime mover. 


508. W. H. Brown and W. Lockwoopn, Sheffield, ‘‘ Metallic tubes.” —Dated 
25th February, 1871. 

Casting the bloom on a hollow core, into which water is injected, for 

e — of shrinking and 1 ng the same. Tubes may be drawn 

on a hollow mandril, which may be removed in the same manner. 


509. T. AVELING, Rochester, “ Steam road rollers.”"— Dated 25th February, 


1871. 

The object of this invention is to construct a light and efficient steam 
road roller with horizontal boiler. To this end the inventor so modifies 
the construction of the roller as to avoid the necessity for the heavy 
framing heretofore employed. 

513. J - Jackson, Sheffield, ‘‘ Spades and shovels."—Dated 25th February, 


1871. 
This invention has reference to the moulds or partially made spades, 
shovels, or other like impl ts, and ists in making the said moulds 
from single bars or pieces of steel or iron, or steel and iron combined in 
the following way :—That end of the bar from which the straps are to be 
made having been drawn down or reduced, the bar is reheated and placed 
in the jaws of a double-action vice or holder, and the middle of the bar 
presented to and advan: —- a circular saw (or the saw may ad- 
vance against the bar), the said saw dividing the strap end longitudinally 
down the middle, so as to form the two bars from which the straps are 
tobe made. While still hot the divided bar is placed in a double-action 
vice or cramp on the bed of a stamp or steam or other hammer, by which 
it is fixed idly in a perfectly vertical or horizontal position, the slit or 
division in the strap end being exactly under or op; ite a punch fixed 
in a ram of the stamp or hammer. By the action of the punch the o - 
ing or goffer is made in which the extreme end of the wooden handle is 
inserted. The mould thus made is converted into a spade, shovel, or 
other like imp!ement in the ordinary way. 
515. C. Akin, Pesth, Hungary, “‘ Post cards.”—Dated 25th February, 1871. 

The patentee says, “‘I make my pest card or tablet about double the 
size of ‘a post card, and provide a line of peti, or crease it so as to 
fold together, securing the two edges by gumming them together. I 
make a line of perforations around the card near the edges, leaving the 
centre for writing on. The margin is in this manner easily torn off at the 
perforations withvut damaging the tablet, in order to the contents. 
Accord or thread may be engaged in the line of perforations on tbree 
sides of the folded tablet, which being severed thereby will present, when 
opened out, both halves of the tablet united at one edge. 
520. A. A. CocHRANE, Westminster, ‘‘ Bituminous compositions for sanitary 

purposes.” —Dated 27th February, 1871. 
licati bi i iti to various constructive 


The apy o P 
works in a mannerin which they have not been hitherto applied. 
555. F. R. WHEeeipon, Wolverhampton, “‘ Wheels and pinions.”—Dated 


2nd March, 1871. 

The inventor pro) , instead of using the ordinary sand moulds in 
which to cast wheels and pinions, to cast them in iron moulds or chills, 
by which it is found that the surface of the teeth are chilled and 
hardened. 

2191. W. R. Lake, Southampton-buildings, London, “ Breaking and cubing 
stones.” —A communication.—Dated 19th August, 1871. 
of a 











An oscillatory or vibratory motion is im to the upper 
vertical lever or hammer. "This lever is rn be to the = part by a 
= of bushes working in a slot in such lever, the lower end thereof 
ig supported by a pin proceeding from the side of the casing of the 
machine. On each side of this lever is a jaw with a flange, which fits 
into a groove in the side of the lever. The upper portion of each of these 
sen is kept a by an iron band. Opposite each of these movable 
jaws is a fixed jaw attached to each end of the casing, and having 
flanges proceeding from its upper ends with slots cut in them to permit of 
their bring fastened by w The gauge of the stone to be broken is 
adjusted by the insertion of packing between these jaws and the casing. 
The face of the jaws consists of a series of , and quently the 
acting surface of the face of each jaw consists of a series of transverse 
_— or ridges, ose on the movable jaw work between those on the 
xed ones. 


2221. J. Y.j Bortanp, Manchester, “‘ Preparing, d&c., fibrous materials.”— 
Dated 24th August, 1871. 
This invention consists in new and novel improvements in the construc- 
tion and working of a described in patent No. 1854, dated 6th A 
1856. instead o! around wire the inventor rolls it flat, and 
then bends it round hollow like a Pipe or half round, by which means it 
is considerably stronger to resist centrif expansion and about 





one half lighter, thereby diminishing the cen‘ expansion to a great 
extent. oe in Loving ee and spindles conjointly by one 
and thesame band. Thirdly, this i t is the of the 





foregoing. Fourthly, a self-acting system of lengthening or shortening 
the distance between the rollers. Fifthly, the method of weighting 
the rollers on the pivot ends insead of on the middle. 





SourHh KeEysincton Musgum. — Visitors during the week 
ending Sept. 2nd, 1871:—On Monday, Tuesday, and Saturday 
(free), from 10 a.m. to 10 p.m., Museum, 13,629; National 
Portraits and other i ; on Wednesday, Thursday, and 
Friday (admission 6d.), from 10 a.m. till6 p.m., Museum, 1557 ; 
National Portraits and other galleries, 37; total, 16,610; average 





of corresponding week in former 15,573. Total from the 
opening of the Museum, 10,718,423” . 


pendent action of three or four of the principal firms in raising 
their prices 10s., and the decision of the North Staffordshire 
masters to advance rates, left those of the South no alternative 
but to declare an advance. The price of £8 for bars was fixed on 
November 4th, 1869, under analogous circumstances. The official 
rate was previously £7, but puddlers were dissatisfied with the 
rate of wages, and held large meetings. The masters asa body 
disregarding these, refused to advance wages or prices ; but the 
same houses who have taken the lead in the present instance, dis- 
senting from the general decision of the trade, issued circulars ad- 
vancing their rates to £7 10s. In a few days the North Stafford- 
shire masters advanced their rates in the same ratio, and on the 
following Thursday, November 4th, 1869, the masters in the South 
advanced their rates to £8. The experience of 1871 is, therefore, 
precisely all fours with that of 1869, except that the advance was 
10s. instead of £1 per ton. This principle of practically deciding 
prices by minorities has been much commented on during the 
week, opinions being freely expressed that the advance will greatly 
check the improvement which had set in, and induce a period of 
depression similar to that which followed the last advance. 
Others believe that trade has permanently improved, and point to 
the fact that in the North of England and in Wales the demand 
for finished iron is unusually brisk. The advance in the wages 
will no doubt stop further agitation on that question. The 
puddlers will now receive 9s. 6d. per ton, or, with the bonus de- 
clared on the 24th ult., an advance of 1s. per ton on the old rates ; 
and the millmen and other forgemen than puddlers will receive an 
advance of 5 per cent. 

The determination of the ironmasters to make the rise of 10s. 
an official advance has enabled negotiations to be carried on with 
less hesitancy, and it has checked inquiries that were simply of 
the character of ‘‘feelers.” Buyers are now pretty well aware 
that if their specifications are to be accepted they must give 
makers’ terms. No inquiries are now, therefore, coming to hand 
that do not possess a bond fide character. Still, of this kind 
there are more thun for a long time past. Consumers, however, 
require their wants supplied with a promptitude that cannot be 
compassed, A few weeks ago, when the market began to show 
signs of advancing, orders were pushed on with spirit, and they 
were accepted. Hence the mills and forges fin ! themselves unable 
to do new trade for delivery this month, and are consequently 
unable to avail themselves of the rise, though they must give the 
advance in wages. 

In Wolverhampton on Thursday, even ason Wednesday, buyers 
were —~ wanting to get orders booked for prompt delivery, 
but they were only rarely successful. Others, however, there 
were who held off from purchasing for the present, declining to 
give the advance till they know if it is likely to be maintained 
after the next quarterly meetings. Of the permanence of the 
advance makers say they have no doubt. The only question 
arising from their stand-point is whether another 10s.-will not be 
put upon the present list at the next preliminary meeting. In 
consequence, those who hold that view will not accept orders for 
delivery beyond the date of the preliminary meeting, even in 
those few instances in which they could roll within the required 
time what is needed. 

The prices of finished iron now are : Common bars at the works, 
£8 10s.; sheets, £10; doubles, £11 10s.; nail sheets, £12 10s.; 
latten, £13; boiler plates, £10; rods, £8 10s.; hoops, £9 10s. The 
next revision of these prices will take place on the 28th inst, (the 
date of the preliminary meeting.) 

Pig iron keeps strong. An advance of 2s, 6d. has been esta- 
blisbed in H. C. M., which is largely used by the ironfounders. 

White ironstone is fetching 13s, 6d., and gubbin 14s, to 15s. per 
statute ton. 

There has been nothing said yet as to the advance in the price 
of coal, but it is expected that this question will be discussed by 
the coalmasters in the course of the month. The demand for the 
ironworks and furnaces is improving with the advancing season, 
and it is likely that with the improved demand for general use 
there will be an advance of 6d. perton. Thick coal is considerably 
under the requirements of the market. 

The millmen, as was to have been expected, are not willing to 
allow the disproportionate advance in their wages and those of 
the puddlers to go unchallenged. They assert that hitherto the 
advance in their scale has been 10 per cent., when the puddlers 
have been put upls. They now, therefore, object to receive only 
5 per cent., whilst the puddlers are getting 1s. rise. To this, how- 
ever, the reasonable reply of the masters is that they have given 
the puddlers the 6d. bonus because they are worth more money now 
than they have been by reason of the demand being in excess of 
the supply, but that such areason does not operate in regard to the 
rollers and other millmen, who are to receive the rise of wages 
proportioned to the advance in the price of iron, The millmen 
threaten to be troublesome in a few quarters, but I am inclined to 
think that they will soon settle down if the masters are wise 
—- not to take too much notice of what the noisy few are 
joing. 

The advance in the price of iron has caused a proportionate rise 
in the quotations of all descriptions of hardware, but it is not an- 
ticipated that this step will interfere in any marked degree with 
the conti of the p t satisfactory demand. On account 
of the home market the factors’ travellers report a fair average 
business for the season, and the prospects of trade during the 
winter are encouraging. e makers of galvanised ironwork for 
— purposes continue to report a well sustained colonial 
eman 

The agricultural ironwork makers are busy, alike in the imple- 
ment and fencing ym ts. The brass chandelier and gas 
fitting makers are busy, and for cabinet brass foundry the de- 
mand is steadier than recently reported. - ; 

The military trade are experiencing the vicissitude of their 
craft. This is the only Birmingham industry which is at all want- 
ing orders at this time. nip 

Upon every hand skilled labour is in request at the factories in 
which light goods are turned out, and also in the mills and 
where the heavier products are fabricated. RSs 

The effect of the Amended Workshops Act in Birmingham will 
be considerable, but it will be oy in the towns and villages in 
the Black Country. In the latter ager if anywhere in the 
kingdom, has the need for some such legislation been notorious. 
In the hundreds of little nail smithies around Lye Waste, Cradley, 
Gornal, an’ Sedgley, mere children are at work, and excessive toil 
both in its character and duration are painfully apparent. In the 

a Willenh: Wednestield, 











hundreds of little lock-sh aroun 
New Invention,; hort th, we find a repetition of similar 
though perhaps less aggravated evils, and in other district 








edn Meccan 41> pedal 


Sept. 8, 1871. 








174 








particularly such as Darlaston, Tipton, Bloxwich, West Bromwich. 
and Wednesbury, these little innocents are being morally 
massacred from year to year. 

Three unionist cut nail makers—two of Birmingham, and the 
other of Wolverhampton—were on Wednesday sent to gaol fortwo 
months, with hard labour, by the South Staffordshire stipendiary, 
for severely beating and kicking a non-unionist cut nail maker in 
the employ of the Crown Nail Company, of Wolverhampton. 








WALES AND THE ADJOINING COUNTIES: 
(From our own Correspondent.) 

THE IRON TRADE : The hands on full time, although few fresh orders 
have reached the district: The market inactive: The uncertainty 
in regard to prices: Effect of the same: Makers’ views as to an 
advance: Contracts expected to be given out freely to the end of the 
year: The clearance of rails, &c.: The demand for bars and 
sheets: Prospects hopeful--THE HOME TRADE: Large purchases 
looked for ward to for relaying purposes: Bar makers pretty well 
employed—THE PIG TRADE: Sale and consumption on a large 
scale— TH" TIN-PLATE TRADE—STEAM AND HOUSE COAL TRADES : 
A satisfactory state of things beginning to exist: The arbitra- 
tion. 

THE past week has worked but little change in the iron trade. 

Full time is afforded to all the men at work, me ty few orders, 

comparatively speaking, have reached the district latterly. The 

poker ey must be pronounced inactive, and will probably continue 
sofor some short time. A good deal of uncertainty seems to bens 
over prices, and until the question whether there is to be any ad- 
vance or not is decided but little new business will be entered into. 

Some makers lean to the belief that a rise should be made in 

quotations generally, the rates obtained being lower than those 

which prevailed twelve or fifteen months ago, and then it is ar- 
gued that the value of finished iron has not kept pace with the 
upward tendency of pig. But it cannot be said that the majority 

p posse reeset can see the way clear to such a step, thinking 

that an advance in the list might tend materially to check the 

demand. 

Another month will in all probability see the iron market more 
decided in its tone, and if the old ‘‘list” is again adopted con- 
tracts will be given out pretty freely up to the end of the year. 
The clearances of rail iron have been heavy from this district for 
some time past, and at the local ports there are a number cf vessels 
of large tonnage waiting for cargoes. Many of them will not be 
supplied until the end of the present month or the beginning 
of the next. It is clear, therefore, that makers have no 
stocks in hand, and there will not be much need for fresh con- 
tracts to keep the hands employed for sometimeto come. There 
are some of the smaller firms, however, who are not so well off for 
orders, although they have sufficient for the time being ; but unless 
some renewal take place in the next week or two, they will be 
beginning to run short of employment. Still, it is premature to 
entertain any alarm, because buyers’ stocks are by no means ex- 
tensive, and in continuing the railways now in course of construc- 
tion, and keeping all others in repair, there must be a permanent 
large demand, so that prospects are at least hopeful. 

It is not unlikely also that considerable purchases will have to 
be made in the forthcoming months to replace many of the home 
railways in an efficient state, as great economy has been almost 
universally observ.d. Bar makers continue pretty well employed 
both on foreign and home orders. Sheets, plates, and some other 
descriptions are also in good request as well for home as foreign 
consumption. In regard to the pig trade there is not much that 
is fresh to report, the sale and consumption continuing large as 
for some time past. 

The same degree of activity is still experienced in the tin-plate 
trade, and there is nothing as yet indicating a discontinuance of 
transactions. 

A satisfactory state of things is beginning to be witnessed in 
the steam coal trade. All the collieries are at work and the men 
are working steadily, and what with the orders which were already 
on the books and the fresh ones coming to hand, colliery pro- 
prietors have as much as they can do. The advanced prices are so 
far upheld. but there is little doubt that, as the supplies increase 
in the market, quotations will gradually fall back to something 
like the old scale. For « period of three or four months, however, 
there will be more or less pressure on the trade, and during that 
time a fairly remunerative scale of prices will be current. 

It is not likely after all that the arbitration will be of long dura- 
tion, as the dispute might be reterred to an umpire only, which 
would be much less expensive and take up less time. The inves- 
tigation, however it may be, will be, it is understood, immediately 
proceeded with, and a decision will be arrived at without loss of 
time. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLF¥VELAND IRON TRADE- THE RETURNS -THE NINE HOURS’ 
MOVEMENT -MORE FOREIGNERS ARRIVING—A PIER FOR COUL- 
TRAM PRICES. 

At the weekly iron market at Middlesbrough on Tuesday there 

was again a large attendance. It being generally understood that 

the Cleveland makers are not in a position to accept orders for 
immediate delivery, the inquiries were not so numerous as they 
were for several weeks previously. There is still a difficulty to 
load steamers in the Tees quick enough. Iron is dearer, and 

prices are fully maintained at last week’s quotations, viz., No. 3, 

50s., and the other qualities »ccording to our published list. 

The Cleveland Ironmasters’ Association returns for August have 
just been published. They show that there are now 122 blast fur- 
naces blowing, five only not being at work, making a total of 127. 
There are twelve new furnaces in course of erection, and some of 
them are so far advanced towards completion that it cannot be 
long before they will be in active operation, The make is shown 
by the following statistics : — 

















Tons. 
Month ending 3ist August 1871 .. co ce eo eco 157,053 
Month ending 3lst August, 1870 © 00 ce e+ eco 145,266 
Month ending 3ist July, 1871... .. 1. o ee eo 158,126 
Increase upon August, 1870 .. 4. oe 11,788 
Decrease upon duly, 1871... 1. «2 ee oe 1,073 

Shipments of Pig lron Foreign from Port of Middlesbrough. 
Month ending 31st Angust, 1871 .. .. «. «2 «+ «- 28,570 
Corresponding month last year .. .. eo ce oe «6,923 
Increase 1. «2 «se oe of +e 08 of oo 21,647 
Shipments Coastwise of Pig Iron from Port of Middlesbrough. 

Month ending 3ist August, IS7TL_ .. .. «6 oe oe « 20,58 
Corresponding month last year .. .. «+ «2 oe of 12,988 
e Increase .. -- eelies 08 09 ce. €9 7,644 

Makers’ Stocks. 
Slat July, 1871 .. «eo co oc ce co co 6 ce ce 91,008 
Sist August, 1871 ee 0c ce co ce co cc cco oo 90,197 
Decrease upon July, 1871 .. «2 2. oe oe 959 
pe Warrant Stores. 

We TOTL ce 6b ee 68 co ce 6+ 80 690 G0 7,089 
SUG IIEL ine. 6. 56. 60 4900, 09! haem 
Decrease .. oo 0s es ee 864 


The finished iron trade is steady. The output of rails is still 
very large, but the orders arriving are not so extensive, and con- 
tracts are being rapidly worked through. For shipbuilding iron 
the demand is as heavy as ever. Bar iron isin good request, The 
wireworks are busy, and there is a fair demand for nuts, bolts, 
rods, and screws, 


Again I have to refer to the struggle respecting the nine 


hours’ movement in the engineering trade at Newcastle-on-Tyne. 
After all the fighting, extending about fifteen weeks, matters are 
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pretty much now as they were in the beginning. Certainly the 
masters contrive to keep their factories.open, but working with 
apprentices and foreigners is not satisfactory. New hands from the 


Continent continue to arrive, the latest importation being 120 | 


Norwegians. I stated last week that the foreigners were agitating 
for the adoption of the nine hours’ movement. Some of them 
struck, and a large number returned toGermany. During the week 
the masters have hed some of the Germans before 
the magistrates for breach of contract. Meanwhile the 
men on strike are as confident as ever that they will obtain all 
they ask for. The return this week shows that the support from 
all parts of the country is so considerable that they are enabled to 
give each man 7s., and each child 1s. The number of strike hands 
on the books is 2114—a reduction of 64 compared with the pre- 
vious week. Mr. Joseph Cowen, jun., of Newcastle, who has 
endeavoured to promote a settlement of the strike, has re- 
ceived a letter from the Recorder of Newcastle, Mr. W. Digby 
Seymour, Q.C., in which that gentleman suggests that a Tribunal 
of Commerce and Conciliation should beformed with a view of 
settling the strike in the engineering trade. He is ready to give 
his services in the matter. I fear that, as the masters have gone 
to such great expense in organising for the importation of foreign 
labour, they will not now resort to conciliation, but will use every 
effort to obtain as many hands as will keep the machinery in their 
factories fairly employed, in the hope of tiring the strike hands out. 
If they could induce any of the old hands to return to work there 
is little doubt the strike would soon be at an end. Unfortunately 
for the employers, the men point to Sunderland, where the nine 
hours was adopted more than a quarter of a year ago, and declare 
they will never resume their places in Newcastle unless the same 
concession is made. They are backed upin this course by the mem- 
bers of their trade in all the great centres of industry in the king- 
dom, London, birmingham, Manchester, Lecds,and Giasgow. There 
does not seem the slightest prospect at present of getting the strike 
settled. The masters complain strongly of the conduct of other 
capitalists in the country not coming to their aid. 

Last week the first pile of an iron pier was driven at Redcar. 
The Coultram people have lost little time in following the example 
of their neighbours. They are getting on with their arrangements 
for a pier at Coultram. Messrs. Hopkins, Gilkes, and Company 
have received the contract to erect the pier, the first pile of which 





will soon be driven. 

The prices of iron are as follows :--Pig iron, No. 1, 54s. ; No. 2, 
52s. 6d. ; No. 3, 50s.; No. 4, 48s. 6d. The prices of manufac- 
tured iron are as follow :—Common bars, £7 to £7 2s. 6d. ; cable 
iron, £7 12s. 6d. ; to £8 2s, 6d. ; ship plates, £8 17s. 61. to £9; 
boiler plates, £9 5s. to £9 10s, ; rails, £6 15s. to £7.; colliery rails, 
£6 17s.to £7 10s. ; puddled bars, £4 17s. 6d. to £5. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
THE SCOTCH IRON TRADE—EXPORTS AND IMPORTS—SHIPBUILDING 
ON THECLYDE— THESTRIKE OF THESHIPWRIGHTS— THETRAMWAYS 
FOR GLASGOW—PROPOSED SUBWAY UNDER THE CLYDE. 


THE Glasgow pig iron market has been quiet during the past week, 
and warrants have declined fully 1s. per ton. It is not easy to 
account for the fall, as the general trade of the country shows no 
indication of slackening ; but it wust be borne in mind that pig | 
iron has risen to exceptionally high prices of late, and the lowering | 
of the market may be regarded as simply the result of parties | 
realising at the high figure. Business is now being done at 61s. 14d. 
cash, and 61s. 6d. to 61s. 5d. one month. No. 1, g.m.b., 61s. 6d.; 
No. 3, 60s. 6d. Makers’ prices remain unchanged, and there is | 
an increased demand for all kiuds of manufactured iron. | 

The exports of pig iron continue on a large scale. There were 
shipped from Scotch ports during the past week 12 874 tons; and | 
same time last year the shipments amounted to 10 608 tons, show- 
ing an increase in favour of the week of 2266 tons, The total 
shipments for the year till the present date amount to 551,725 
tons, with is an excess of 128,614 tons over the shipments of last 
year for the corresponding period. 

Notwithstanding the very high price of pig iron here, there is a 
great falling off in the imports of Middlesbrough pig iron into 
Grangemouth. The reason of this seems to lie in the fact that 
not only has the Middlesbrough masket risen in sympatby with | 
the market here, but the Cleveland nmkers can scarcely keep pace | 
with the local demand, and there is little or no stock of iron in store 
in the Cleveland district. There were only 510 tons imported last 
week, while last year at same time there were 1500 tons. Com- 
paring this year with the past year, however, there is still an in- | 
crease in favour of 1871 to the extent of 9290 tons. 

Although the strike of the shipwrights still continues in the ! 
Clyde. there is no apparent diminution in the turn out of the | 
work in the shipbuilding yards, and the return of the launches | 
for the past month is quite up to the average. There were 
nineteen vessels finished which, with one exception, were all 
steamers. The aggregate tonnage launched amounted to 13,188, 
and the horse-power of the engines to 2165 approximately. 

The formation of tramways for Glasgow is not yet begun, but 
it seems that the —— delay is attributable solely to an anxious 
desire on the part of the authorities to institute the fullest pre- 
liminary inquiries as to the very best mode of construction. 
It is said that the arrangements are now nearly completed, and 
tenders for the execution of the work have been sent in, to the 
number of some sixteen or seventeen, from contractors both in Eng- 
land and Scotland. Indeed there isevery probability that within a 
week or ten days operations will actually be commenced. The 
contracts for the various portions will comprise a double line of 
tram-rails extending to about nine and a-half miles in length, 
and their construction is expected to occupy abouta year. When 
completed, these tramways will effect quite a revolution in our 
ordinary street traffic, and, it is hoped, will be found of immense 
advantage to the public. 

At a meeting of the Clyde Trust on Tuesday, Bailie Bain made 
a suggestion, which, if carried out, would be attended with great 
advantages. It was to the effect that a tunnel or subway should 
be formed under the Clyde near the Clyde-street Ferry, with the 
view of obviating the delay occasioned to the traffic at that place. 
The steam ferry there is usually overcrowded, and, besides that, 
much delay is frequently caused by the passage of vessels. This 
is a question which the rapidly-increasing traffic across the river 
will soon force upon the attention of the authorities and the 
public, and as there can be little doubt about a subway yielding a 
sufficient revenue to warrant the outlay, the sooner their excellent 
suggestion is put into practicable shape the better. The Trust is 
at present in a good position financially, and there is no engineer- 
ing difficulty in the way of such an undertaking which cannot now 
be easily overcome. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


WesteRN Raitway: The general managership—State oF 
TRADE AT SHEFFIELD — STATE OF TRADE: South Yorkshire: 
North Lincolnshire: — NEW rRONWORKS NEAR STOCKTON— 
BOILER EXPLOSION AT BLACKBURN—SINGULAR STRIKE AT SHEF- 
FIkLD— PROPOSED TRAMWAY BETWEEN HOWDON AND NoprTH 
SHIELDS—TRADE AT THE HARTLEPOOLS—MARINE ENGINE BUILD- 
ING ON TEESSIDE—GAS AT SUNDERLAND—STATE OF TRADE AT 


LEEDS, 


| railway at Ayre’s 





THE directors of the Blyth Harbour and Dock Company have once 
more reported p The shipments of coal p sate the last 
half-year amoun d to 160,780 tons, against 141,906 tons in the 
corresponding half-year of 1870, showing ‘an increase of 18,874 
tons. The dredging has been continued during the half-year on 





the north side of the harbour, and the deep water there has been 
considerably extended, 93,500 tons of material having been raised 
and taken out to sea at a cost of £654. Two dolphins have been 
erected immediately above the Combois spouts for accommodating 
laden vessels, where the water at low tide is from 9ft. to 10ft. 
deep. The dredging has been extended for a distance of 1000ft. 
ahgve these dolphins, through which space the above depth is ex- 
pected shortly to be obtained, and in which additional moorings 
can be placed. The quantity shipped in the last six months was 
larger than in any previous half-year, the greater portion, 85,600 
tons, having been shipped at the new spouts on the north side. 
The dredger has been removed to near the bar for the purpose of 
straightening the channel at that point, and also taking up any 
sand which might have accumulated. 

There is a rumour that Mr. Cawkwell will shortly retire from 
the post of general manager of the London and North-Western 
Railway. 

The mills of Sheffield and district are running to their full ex- 
tent, there being considerable orders on hand for armour and other 
plates. The production of Bessemer steel is still very large. At 
Rotherham and Masbrough the works are somewhat more active. 

The iron trade in South Yorkshire appears to be in a healthy 
state. At Elsecar, where some patent gas furnaces have been put 
down, the result has been found satisfactory. A fair business has 
been done in rails and plates, weldless and other tires, rails, and 
wheels, Every kind of Bessemer steel is in great demand. 

A good deal of coal and coke is being sent from South Yorkshire 
into North Lincolnshire for use in the furnaces. The consumption 
seems likely to be greatly increased, as there will soon be fifteen 
blast furnaces in North Lincolnshire, while eight years since there 
was not one. Messrs. Davies are building four more furnaces, and 
the Frodingham Company two. 

Several acres of land on the western side of Stockton, near 
Light Pipe Hall, and contiguous to the North-Eastern Railway, 
have been purchased from Messrs. Wren, corn merchants of that 
town, with a view to the erection of ironworks. 

An inquest was held on Monday, at Blackburn, upon the body 
of Mr. Slater, a cotton manufacturer, killed by the explosion of a 
boiler at that town. The jury returned a verdict to the effect 
that no blame was attached to the engineer, as he acted under the 
eye and instructions of the deceased against his own wishes. The 
deceased, in his anxiety to keep the mill at work, allowed the 
water to get too low, which caused the flue to collapse, and the 
steam rushed upon the deceased and caused his death. The jury 
suggested that the boiler ought to have been supplied with 
Hopkinson’s or Kay’s safety-valve; a fusible plug ought to have 
been fixed in each flue. The jury added that they considered that 
there had been too little boiler room, and that the water gauge 
taps were too low. 

On Monday morning a strike took place at the works of Mersrs. 
Walker and Eaton, of Sheffield, engineers and brassfounders, 
The men had been in the habit of going to work at six o’clock in 


| the morning, and the practice had been to allow them five 


minutes’ grace, so that if they were in the works by five minutes 
past six they were not supposed to have lost any time. Mr. 
Walker recently determined to put a stop to this practice, and on 
S.turday he gave notice that if the men were not in the works at 
six o’clock they would lose a quarter of a day. Severalof the men 
were a little behind time on Monday, and on their being told that 
they would lose a quarter of a day a consultation took place, which 
resulted in upwards of 100 of the engineers, fitters, and pattern 
makers, turning out. 

A proposal has been made for the construction of a tramway 
from Howdon to North Shields, 

Shipments of rails have been proceeding actively from the 
Hartlepools, principally to the United States. The shipbuilding 
trade of the Hartlepools may also be said to continue prosperous. 

The marine engine builders on Teesside cannot get through 
their work fast enough. Messrs. Blair and Co., of Stockton, have 


| several compound engines on hand. 


The Sunderland Gas Company, which recently reduced its rates, 
has not lost revenue in consequence, its ordinary stock dividend 
being maintained at the rate of 10 percent. per annum. A branch 
uay, and a gasholder at Hendon, have been 
brought satisfactorily intooperation. The directors have entered 
into contracts for additional purifiers, tar tanks, condensers, and 
scrubbers xt the Hendon station. 

The Leeds Chamber of Commerce, in reporting upon the iron, 
machine, and engineer tool trades of that town and district, ob- 
serves—‘‘ The iron trade continues very brisk and all the makers 
are busy. The machine makers are also very busy. The makers 
of engineers’ tools are all fully employed to order. The locomotive 
and steam plough works are well occupied. There is a fair demand 
for cut nuils.” Some Russian orders are on hand for machine 
tools. The coal and iron trades of West Yorkshire generally con- 
tinue active. 








PRICES CURRENT OF METALS AND OILS. 



























1871, ij 1871. 
2ead £64.) Z24eda £68 4, 
Capes tiki ~ eaten | Stecl, Swedish faggot ..| 0 0 0..0 0 0 
F ton os 6+ - (73 0 0.75 0 0 REZ cccecccccsseeess | 14 100..15 0 © 
Best Selected 175 @ 0.78 © @|, Tin, Banca, perton ... 135 00..1360 0 
Sheet..... 75 0 @..8' 0 0 Straights, fine—cash . 130 09..)31 0 © 
Bottoms .......-....|80 % 0..83 0 0 For arrival . ......|10 00..13.0 0 
Australian, perton .. |75 0 0..7% 0 0 English blocks .. ...|13) O¥8..0 00 
Spanish Cake ........ {68 9 9..50 0 0 136 00..0 0 06 
Chili Bars ....... .. |\6610 6..69 0 0 137 00..0 0 6 
Do, refined ingot .. | 76 09.000 
Yellow Metal, per Ib... | 0 0 6]..0 073 i 25 0 0..27 0 6 
Iron, pig in Scouland,ton | 3 2 6 cash. 000..0 086 
»} 710 0..712 6) 29 © 0..33 6 Oo 
Wales. | 615 0..617 6 - 000 000 
Staffordshire | 810 0.. 815 0 -| 018 0.. 018 G 
Rail, in Wales ......|/ 615 0..7 0 0) 015 3..017 6 
Sheets, single in Lond.| 915 0..1015 0 36 0..0 0 0 
Hoops, first quality ..| 9 0 0.. 915 0 200.900 
Nailrods ............; © 5 0. 810 0 -|t0 0 0..81 0 0 
Swedish ....... A | 915 0..10 3 6 "310 0..0 6 06 
Lead, Pig, Foreign pr.tn. /17 10 0..17 18 6 | - 300.0086 
English, W.B. .... . {20 5 0..2010 0 - 2% 00..00 0 
Other brands ... 18 @ @..18 5 -|39 00..0 0 6 
Sheet, milled .. 5 0..0 0 0) -}51 0 0..53 0 0 
Shot, patent .. 210 0..0 00 - | 910 0...0 0 0 
Red or minium (2010 0..60 0 0) -17 0060..000 
White, dry .... |2510 0. 26 0 0 30 0..00 0 
ground in oil ... 000..0 0 0) 46 00.04 0 
Litharge, W.B. :-.-.-| 0 0 0..0 0 0) -|&lo 0.0 0 0 
Quicksilver, per bot ..../1010 0..0 0 0 - 7 0 0..48 0 0 
Spelter, Silesian, per ton | 18 5 0..0 0 0); -'8 00..00 0 
English V&S ......|18 5 0..0 0 0 50 0 0..53 0 0 
Zinc, ditto sheet........|2410 0..0 0 0 - 30 0..0 0 0 
PRICES CURRENT OF TIMBER. 
1871. 1 . 1871. 1870. 
Per load £22268 4s £ & Per load— 20242646245 
Pre se, oo 13 = Yel. Aad ~ = te ai 
Quebec. redpine .. 315 4 415) a, uality ® 16101810 
eliow pine .. 4 5 5 5) 4 0 415) do, 
St John’s N.B.. yl 0 0 0 0) 0 0 0 0) 1 
Quebec, oak, white.. 6 0 6 5| 6 0 610) 
birch 315 6 0) 315 5 0 
elm - 30 40/45 55 
Momel .........++ 213 8 0) 6 00 0 9 
Dantsic, oak + 40 6WwW)/0000 8 
fir. 2740';35 40 0 
Memel, fr 215 3 0/ 310 410 sceseeee 81013 0} 81019 0 
Riga .... 8 5 810 32: 3 al cee 
Swedish erent ; rhe 22 zl paged te bys} 10 01210) 10 01210 
yl pines © 610) 315 5 5 peer hs Me 00 ol’ @ ° 
ripineO 0 ¢ 0] 0 0 0 O| per 40m din .. bd 
Lathwood, Panta fm. 3 0 430; 315 5 10 | Staves, per standard M. 
St Peter's 415 515/ 510 6 10 | Quebecpipe ...... 8 °©83 075000 
Deals, per C., 12ft. by Sft. 9in. | puncheon. 22 024 0 235 0 vw 6 
Quebec, wht. spruce 12 10 18 10/13 0 18 10 Baltic, crown .. 165 0 175 0 290 0 230 
St John,whtspruce 1219 14 0/121014 0 Pipe ........ . A 








THE BELcian Inon TRaDE.—The Belgian rolling mills are be- 
ginning to experience a want of orders. Old contracts are being 
worked up, and industrials are in consequence looking out rather 
keenly for fresh orders. Some important new affairs are expected 
to be shortly secured. 
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ON THE CONSTRUCTION OF TRACTION 
ENGIN 


No. V. 

_ Iv is not more certain that the best arrangement of 
machinery which put together constitutes a traction engine 
is-useless without a good boiler, than that it is useless 
without good wheels. We have dealt with the engine, the 
gearing, and the boiler in previous articles. We have now 
to treat of the wheels, a subject which has attracted a 
great deal of attention from mechanical engineers during 
the last couple of years. 

The first wheels used with traction engines appear to 
have been made of wood, of considerable width, and shod 
with strips of iron. They closely resembled ordinary gun- 
carriage wheels. Then came wheels with wrought iron 
spokes and cast iron rims. Next, wheels all of wrought 
iron except the hubs were tried. The latest improvement 
is the Thomson wheel with india-rubber tires. In deal- 
ing with this branch of our subject we shall speak only of 
what may be termed commercial wheels, that is to say, 
wheels which have been, or are used with success in daily 
practice. It is quite beyond the scope of this article to 
speak of the hundreds of devices which have been pro- 
posed from time to time to secure adhesion and elasticity. 
Passing over these, we may state that the wooden wheel 
had mapy advantages which long made it a favourite with 
a few builders of traction engines. In the first place, 
wooden wheels no small elasticity. Made, as 
they were, without continuous tires, they fiattened on the 
road, slightly it is true but still with benefit, by the 
springing of the timber felloes which were shallow 
in proportion to their breadth. Each spoke, too, was 
in a sense a spring, or at least a very eflicient 
deadener of vibration. The wooden wheel, again, 
was silent. It did not ring as it crossed gravel or 
broken stones, and this was a much more important 
point than is generally believed. As regards adhesion, if 
the iron tire straps were properly fitted with projecting 
rivet heads, it was quite equal to if not better than any 
iron wheel. The wooden wheel was, however, open to 
serious objections. It was expensive if proper materials 
and modes of construction were adopted; and it was very 
ditficult to make it strong enough to carry the increased 
loads gradually adopted by engineers, The material, too, 
was peculiarly susceptible to climatic influences; for these 
reasons no wooden wheels are now used by makers of 
traction engines, at least as drivers, although they are re- 
tained with advan in certain cases, by Messrs. Ave- 
ling and Porter, and one or two other firms, for leading 
wheels, for which, as the loads are light, the material is 
well suited. 

Wheels made wholly of wrought iron are little used, 
and then so far as we have seen only in small engines, 
such as Aveling and Porter's “Steam Sapper.” That such 
wheels are when well made very g is certain ; but, 
unless they are used in conjunction with springs, they are 
always liable to become rickety, especially when worked 
on rough or paved roads, The rivets elongate and become 
loose, and ultimately the wheel goes to bits. To all 
intents and purposes only two varieties of wheels are 
generally used in the best modern practice. The most 
common has a heavy cast iron rim, a cast iron hub, and 
wrought iron spokes, put in at some angle, orso bentthatthey 
provide a certain amount of elasticity. This is essential, 
not so much for the sake of the engine when running, 
because the tire being cast round the spokes, would, when 
contracting in cooling, certainly burst if the spokes 
were absolutely rigid. The great difficulty to be 
overcome lies in securing an intimate union be- 
tween the wrought and cast iron. The ordinary 
plan is to fix the spokes in the floor of the foundry in posi- 
tion, and to cast the rim round them. When this has set 
and cooled down to about a red heat the boss or hub is 
cast. If the casting of the latter is delayed till the outer 
ring is quite cold it will be liable, if of large size, to draw 
away from the spokes fixed in the rigid tire. The great 
point is so to proportion the temperatures of the two 
portions of the wheel that the contraction may be equable 
throughout the whole; and this is very successfully accom- 
plished in the present day, although the contrary was the 
fact a few years since. Three or four methods of making 
the cast iron unite with the wrought, or, at least, of per- 
manently securing the one to the other, have been tried. 
The simplest is to split the ends of the spoke and open 
them out slightly for an inch or two; round spokes are 
notched like a lewis. Some makers punch one or two 
holes in each end of the spoke, which the fluid metal fills, 
forming a permanent pin or cottar. But none of these 

lans will alone suffice to prevent the spokes from becomin 

oose in time. To avoid this an intimate union—a parti 
welding or soldering, so to speak—must be established be- 
tween the two metals, This can only be effected by run- 
ning much more iron through the mould than is wanted, 
and so “burning” the spokes in, or else by coating the 
ends of the spokes with some flux which will answer the 
purpose of establishing a union, on the same principle that 
a tinsmith uses resin, or a gasfitter muriate of ammonia. 
There are various nostrums in favour for effecting this end. 
One is gas-tar, into which the ends of the spokes, well 
cleaned, are dipped before putting them in the mould. We 
have ourselves tried this, with very indifferent results, al- 
though others have been more successful. The best plan is 
to tin the end of the spoke. Wecannot call to mind a single 
instance in which a tinned spoke became loose, if proper 
care was used to feed the casting with rods during the first 
twenty minutes or so after the metal was poured. 

_ In whatever way a rigid wheel is made, it is essential to 
its success that its surface must be roughened. A smooth 


wrought iron tire possesses very little bite to begin with 

and m vad it has worn itself bright by slipping it prac- 
tically no adhesion. A cast iron tire is still worse; it is 
therefore the custom either to cast ridges across the tire or 








to fit it ‘with straps of wrought iron about 4in. wide and 
gin. thick, di d spirally across the rim, with vacant 
spaces between the strips. The spiral arrangement is in- 
tended to prevent the jolting which would otherwise take 
place as the vacant spaces and cross bars alternately came 
to the ground. In other respects the arrangement is 
ot preg The best ible way to make a rigid wheel 
old well is shown in the annexed diagram, but the system 
is rather costly. We have herea nearly continuous rib 
round the centre of the breadth 
of the wheel, but the moment any 
abrasion of the road from slippi 
occurs the bars get a good hold. 
Each strip is of soft wrought iron, 
fixed by two steel rivets, the snap 
heads of which—on the outside— 
are well develo and conical in- 
stead of hemispherical. From such 
a wheel, about 7ft. in diameter 
| and 18in. broad, the maximum 
= adhesion of which a rigid wheel is 
=== capable may be had. The Thomson 
wheel, the second variety to which we have alluded, has so 
frequently been illustrated in these pages, that we need not 
again consider its peculiarities here ; they must be familiar 
to all our readers, ole 

Having thus generally indicated the principles observed 
in the construction of traction engine wheels, we have next 
to consider the nature of the laws on which their adhesion, 
and therefore their relative efficiency depends. The 
subject has hardly yet been dealt with as it — 
and one or two letters which have appeared in THE 
ENGINEER go to show that the subject is very imperfectly 
understood. 

It is commonly assumed that the adhesion of the wheel 
of a traction engine is simply a function of static friction, 
and the well known laws of friction not being found to 
apply, all manner of hypotheses are adopted to explain the 
apparent paradox. To put this in a plainer light, let us 
define the principal law of friction implicated. It is that 
the resistance—which in this case is synonymous with 
adhesion—is totally independent of the extent of the surfaces 
in contact, and directly proportional to the forces holding 
these surfaces together. Now it is perfectly well known that 
an elastic or Thomson tire possesses more adhesion than a 
rigid tire in the proportion of about 5 to 3 on good roads, 
and there are no means of explaining this fact except that 
the elastic tire extends the surface of contact. But it is 
objected that nothing is to be had from this extension, 
because adhesion is independent of surface; and therefore 
we have been furnished with more than one ingenious 
theory to explain what really is extremely simple, and 
should be quite obvious. It is quite true that friction is 
independent of surface, so long as the surfaces remain 
intact, but it ceases to be true the moment abrasion takes 

lace. To illustrate our meaning, let us suppose a bar of 
lead to be cast lin. wide, 10in. long, and 3in. thick; let this 
be fixed in a vice with the broad side up, and let a coarse 
1éin. flat file be laid on it lengthwise. A certain force will be 
required toimpart longitudinal motion tothefileheld down on 
the lead with a specific weight. The particles of lead will 
be engaged with the teeth of the file, and before the latter 
can move all the = of lead so interlocked must be 
torn off the main body of the mass, and the total resistance 
will be found by multiplying the resistance of any one 
particle by the whole number of disrupted particles. If 
the file is loaded sufficiently to fill up all the cavities, no 
increase of load will practically, within certain limits, in- 
crease the resistance offered by the lead to the motion of 
the file. Now let us turn the bar of lead with the edge 
up, and laying the tile across it, load it as before. The 
resistance to motion will obviously depend on the whole 
number of particles of lead engaged in the file teeth, 
and, as these cannot be more than one-tenth of the num- 
ber previously engaged, if the file be 2in. wide, it follows 
that the file can be moved across the bar of lead, under the 
conditions, with about one-tenth of the force required to 
move it along the bar. It must be clearly understood that 
in both cases the teeth of the file are quite filled up, and 
that no motion can take place without the abrasion of 
the lead over the whole surface covered by the file. 
Here, then, we find that the adhesion is absolutely depen- 
dent, under the conditions, on the extent of surface involved. 
Now, the case of a traction engine driving wheel is pre- 
cisely analogous to that of our file and bar of lead—the 
wheel is the hard file, the road is the soft lead. If the 
lead were reduced in surface to a narrow edge it would 
offer no appreciable resistance to the file. If the bearing 
points of the driving wheels were reduced to a narrow line, 
say a-quarter of an inch wide, across the rims of the 
wheels, the entire power developed by the engine must be 
resisted by the adhesion existing between the few particles 
of the road surface in contact with the wheel and those 
next below them. But there is no road in existence—not 
made of metal—which esses sufficient internal cohesion 
to resist the strain to which it would be subjected. The 
upper crust would be at once torn off, and this would be 
succeeded by the next below, and so on until the wheel 
dug a pit for itself. But although two strips of road, 
each one-fourth of an inch wide, and 18in. long, will 
not offer sufficient resistance to enable a traction engine to 
proceed, it is certain that they will offer some resistance 
to the rotation of the wheel, and this may be so multiplied 
by extension of surface that ample adhesion will be 
secured for all practical pu In this lies the advan- 
tages of the elastic wheel; it extends surface, and thereby 
enables a very weak and friable substance to resist a very 
considerable strain. Two or three Lilliputians could not 
have tied down Gulliver, but he must have succumbed to 
anarmy of Lilliputians. Theelastic wheel simply permits usto 
call in the aid of an army of insignificant resistances, and to 
work the whole at once, whereas the rigid wheel takes them 
indetailandtheroadisbeaten. Such arethe general principles 
on which the efficiency of the elastic tire depends; we have 
yet to consider the action of the expedients used in con- 
nection with rigid wheels to obtain a similar result; but 
this we must reserve for another article. o 








WASTE IN COMBUSTION. 
No. IL 


Wirx this impression we publish the remaining portion 
of the report of the Coal Commission on Waste in Combus- 
tion. It deals principally with the production of steam 
power, one of the most important subjects it was possible 
for the Committee to handle. It is much to be regretted 
that the “B” Committee did not include any member 
possessing a ial knowledge of the steam engine. The 
report has suffered in consequence. It is in every place 
disfigured by the statements of men interested in pushing 
various inventions, or riding particular hobbies. We do not 
mean this assertion to be understood in an invidious sense. 
If Mr. Hick is interested in the Corliss engine, it is quite 
proper that he should advocate its merits when an occasion 
offers; and Mr. Fletcher was beyond question justified 
in speaking about boiler explosions and the advan- 
tages of inspection, as long as the committee thought 
proper to listen to him. Mr, Jordan had a right to claim 
the same privilege. We find no fault with the witnesses, 
but we see much that was objectionable in the action of the 
Committee. Not one of the gentlemen examined possessed 
—and we write the words with all due respect—a peculiar 
and special fitness for the duty of witness, which entitled 
his voice to be heard while hundreds of really impartial 
individuals were silent. As the expression of the opinions 
of Mr. Andersen, Mi. Fletcher, Sir William Fairbai 
Sir W. Armstrong, and Mr. Hick, the evidence, no 
doubt, a certain value; yet it must not be for- 
gotten that there are people who will assert that the 
gentlemen we have named do not fully represent engineer- 
ing opinion, and that on certain points they are if not 
elon, certainly not quite accurate. We may, for ex- 
ample, take Mr. Fletcher's statement that “7b. or 8 lb. 
of coal is the quantity now consumed throughout the 
kingdom per horse-power per hour.” It is just ible 
that if we include our mining districts where engines are 
fired with slack which at the pit’s mouth is, practically 
speaking, worth not more than 8d. or 9d. a ton if so 
much, the statement is correct. If, however, we reject 
these exceptional cases, as we ought, and include only the 
great bulk of the engines constructed and used either on 
the soil of Great Britain or in British ships, Mr Fletcher 
is hopelessly in error, and the pity is that the Committee 
were manifestly so ignorant of their subject that they 
could not correct this statement in preparing their report. 
If Mr. Fletcher was right there would be a very 
large margin of practice in which improvement might be 


hoped for; and the commissioners apparently wish the 
Houses of Parliament to believe that we bave grounds for 
anticipating that the future consumption of will be re- 


duced materially by improvements in the steam engine 
operating within this margin. But, in point of fact, the 
average consumption of fuel—neglecting, as we have said, 
the mining districts—is much nearer 51b. than 7]b. or 8 lb. 
In the Manchester district, for example, the consumption 
of fuel varies in the largest establishments between 33 Ib. 
and 5lb. per indicated horse-power; some of the small esta- 
blishments use more, no doubt, but, on the whole, the 
consumption is little more than half that stated by Mr. 
Fletcher, and even then a further deduction has to be made 
in many cases for fuel used in “steaming the mills.” 
Modern British steamships of any size seldom burn more 
than 331b. of coal per indicated horse-power per hour; 
our locomotives about the same. In Cornwall, and, in- 
deed, in the case of all pumping engines out of the coal 
tine districts, the consumption of fuel is probably under 
3 lb. per horse per hour. How Mr. Fletcher arrives at his 
conclusions we are unable to say, and the report of the 
Commissioners, which we publish, casts no light on the 
matter. The helplessly confiding fashion in which the 
Committee accept Mr. Fletcher’s statement without com- 
ment or criticism is quite paralleled, however, by their 
action with regard to Mr. David Thompson’s evidence. If 
this gentleman had but the chance “he would use double, if 
not treble, the pressure now adopted in pumping engines.” 
From this it follows that such makers of pumping 
engines as the Hayle Foundry Co., Messrs, Simp- 
son, and others, must be all wrong in their 
practice. Now, to say nothing of the fact that it is 
reasonable to suppose that such firms, acting on the ex- 
perience accumulated during many years, ought to know 
quite as well as Mr. Thompson what is and what is not 
right in pumping engines, we may be permitted to call 
attention to circumstances which Mr. Thompson seems to 
have forgotten, namely, that very high pressures and large 
measures of expansion have long since been fully tried and 
abandoned in connection with pumping engines, especially 
in Cornwall, With single-cylinder engines, as a result of 
the peculiar nature of the work to be dong, they cannot be 
made to answer at all ; and of the compound system, which 
has received a long and careful trial in Cornwall, nota 
single imen is now to be found at work on a Cornish 
mine. e system could not be made to pay even in a 
district where coal was excessively dear. In the face of such 
facts Mr. Thompson’s opinion that if he had his own 
way he could accomplish great things must remain an 
opinion, the soundness of whjch is upset by facts, and we can- 
not see what ose its reproduction by the commis- 
sion can possibly serve. Take Sir Wm. Fairbairn’s evidence 
again, or, rather, his evidence as it is reproduced in the re- 
port. “I should go up to 150 lb. er 200]b. in order to 
effect a larger system of expansion.” The Committee’s 
comment on this deserves attention :—“ To use such high 
pressures the locomotive form of boiler must be adopted, 
or boilers of smaller diameters, and ly of improved 
construction.” Why “consequently?” Our experience 
to show that the small diameter or water-tube boilers 
in the market, with one or two exceptions, are infinitely 
inferior to good locomotive or Cornish boilers, But let us 
by this, and consider the value of the opinion 
y Sir William Fairbairn. If the committee could be 
justified at all in accepting evidence without comment _ 
are justified in this case. Sir W. Fairbairn’s repu 


his ience sufficiently insure him a hearing. But even 
Sir William Fairbairn may be led away by the enthusiasm 





THE ENGINEER. 


_ Supt. 15, 1871. 











176 


ee —> 


of the theorist to make statements not justified by the | suggested itself to him, and to give them an idea of its accuracy 


results of practice. Pressures of 200 Ib, or so on the square 
inch are very nice to read about, but those who have had 
much to do with them know that their use entails difficulties 
which are unknown with more moderate pressures, while 
the advantage to we gained from them in respect of 
economy of fuel is in too many instances not worth 
having at the cost. All such statements as Sir 
William Fairbairn’s are based on the theory that there 
is practically no limit to the advantage to be gained 
by expanding steam. Yet there is not a marine engineer 
in the kingdom in large practice who does not know 
that the limit of expansion oyend which loss of fuel in- 
stead of gain accrues is very quickly reached. Indeed, it 
may be stated without fear of contradiction, that of two 
engines, one expanding 1001b. steam ten times, and the 
other expanding 2001b. steam twenty times, the former 
will give each horse-power indicated for a less annual cost 
than the latter, for reasons which are well known to 
every one versed in the subject. 

The soundest portions of the report are those concerning 
the prevention of smoke, yet even here the Committee mani- 
fest considerable want of discrimination. Itis indubitably 
true that a large proportion of our steam boilers are most 
improperly stoked, and that they smoke heavily in con- 
sequence ; but the clouds of smoke to which the Committee 
refer in connection with the coal producing districts do 
not all, or even the greater portion of them, proceed from 
steam boiler furnaces, Our iron works, glassmanufactories, 
&c., are more to blame, and we believe there is not an iron- 
master in the kingdom who would not hail as a heaven-sent 
messenger the individual who could tell him how to puddle 
his iron and heat his bars without making smoke with 
North-country or Midland coal. As regards the firing 
of steam boilers, we quite agree with Mr. Anderson that 
there is “a prodigious field for improvement” in the con- 
sumption of coal for raising steam. The question is, 
however, how to effect the improvement. The Com- 
missioners may flatter themselves that in years to 
come a very great economy will be effected in this 
respect. We see nothing whatever to justify such a belief 
except in a single direction—the possible employment 
of a better class of stokers at much higher wages than 
stokers can now command. As for smoke preventing or 
smoke-consuming contrivances, their name is simply legion, 
and they are all in our opinion equally useless, except in 
the hands of a highly competent attendant, and highly 
competent attendants do not want them. All smoke 
burners of any value depend for their efficiency on the 
method in which they introduce air to the products of com- 
bustion rising from the fuel. Many of them are very 
efficient in preventing smoke, but they are efficient only 
because they introduce so much air that they materially 
reduce the power of the boiler. Others get out of order 
in a few months, if not weeks. The subject has been 
more discussed than any other connected with the steam 
engine; and, seeing that we have no better way of pre- 
venting smoke now than that which James Watt taught 
some four-score years ago, there is little to be hoped from 
the future, 


ON THE TEMPERATURE AND ELASTICITY OF 
STEAM. 
By Mr. ALEXANDER Morton. * 

THE early experimenters on steam, and other physicists since 
their time, have cherished the hope that some simple law would 
be found to connect the temperature, pressure, and density of 
steam, and as the subject had occupied much of the writer’s time 
he would now lay before them some recent results of his labours. 

Until the publication of those beautifully accurate experiments 
of M. V. Regnault on the temperature and elasticity of steam, we 
were without a chart to guide us. Those experiments were 
entrusted to him at the expense and by order of the French Go- 
vernment (published in the ‘‘Mémoires de VAcadémie des 
Sciences,” 1847), and are now well-known to be the standard upon 
which matheméticians have laboured to find some simple formule 
which would include their whole range. 

When such physicists as Gay Lussac, M. Biot, and M. Regnault, 
including, also, some of our greatest mathematicians, have devoted 
so inuch of their time to this subject, its importance need not be 
questioned. From some experiments of the writer, and others 
which he had studied, he had been, so to speak, impelled to 
attempt this problem, and he had now adopted a formula and 
deduced his constants from M. Regnault’s experiments so satis- 
factory to himself, that he had prepared the annexed table to show 

he comparison between the formule and the “‘ graphic curve ” M. 
Regnault had given, and he hoped to be excused if, in pointing out 
he differences between his formule and those of others, he should 
nadvertently appear to undervalue their labours. 

In calculating that table which M. Regnault has added asa sum- 
mary of his experiments throughout their whole range, he found 

t necessary to make use of three distinct formula, neither of which 
could, with any degree of accuracy, be extended beyond the limits 
fixed by him. The first being from 32 deg. below Centigrade zero 
to 0 deg., or freezing point; the second, from 0 deg. to 100 deg., or 
boiling point; and the third, from 100 deg. to 230 deg. The third 
or last formula he terms “the unique formula (H),” and when 
compared with the “‘ graphic curve ” at the higher temperatures it 
is certainly very near; but at the freezing point and other low 
temperatures the difference of the logarithms is too great to 
warrant us in rap 3 Ra errors could have been overlooked 
by an experimenter of his experience and knowledge; hence the 
necessity for three distinct formule; moreover, these formulz are 
not more simple than many which have been published since, 

The most accurate formula, embracing the whole e of the 
curve, was published fully twenty years ago in the “EAinburgh 
New Philosophical Journal” for July, 1849, and from that time to 
the present the writer was not aware of any since published that 
could at all compare with it, either for range or accuracy, i 
formula had been s to its author by our esteemed ex- 
president, Professor W. J. Macquorn Rankine, from histheoretical 
views on the action of heat; but that it is an absolute expression 
of the law, its deviation from the experiments at the lower tempe- 
ratures leaves room for question. 

Messrs. Fairbairn and Tate, in or about the year 1859, made a 
series of experiments with some very ag experimental appa- 
ratus, with the view of determining the law of the density and 
expansion of steam, which formed the subject of a paper read at 
the British Association Meeting of that year; but these experi- 
ments having been subsequently extended and developed by ieove 
gentlemen, a full report was not made public until after the 
** Bakerian Lecture,” May, 1862. In stud these experiments, 
and whilst comparing them with some he made himself, with 
the view of defining the density of steam, the formula now under 
consideration, connecting the temperature and elasticity of steam, 


* Read before the Institution of Engineers in Scotland. 








he had prepared the large sheet now exhibited. 

The two columns give the temperatures in Cent.and Fah. 
degrees, from—32 deg. to 230 deg. Cent. The third column gives 
the pressure in pounds per square inch deduced from M. Regnault’s 
‘graphic curve” which is given by him in millimetres. The 
fourth column, also in pounds per square inch, has been calculated 
by the formula for the purpose of ready comparison. The fifth 
and sixth columns give the corresponding logarithms. He had 
added the last two columns in millimetres to show the differences 
more fully. Those pressures below the freezing point are copied 
from M, Regnault’s summary table, and those lose that point 
are copied from his table for the air thermometer, series H, 


page 

At— 32 deg. Cent. the pressure 0°320 millimetres is the lowest 
experimental point upon which he founds his first formula; at that 

int the formula under cOnsideration gives 0°319 millimetres, 

iffering only the one-thousandth of a millimetre. At the freezing 
point the difference becomes about one-seventieth of a millimetre; 
at the boiling point, about one-third of a millimetre; and at 210 
deg. Cent. or 410 deg. Fah., the difference is only six millimetres 
in upwards of fourteen thousand. 

The intermediate stages are equally near, often nearer, and as 
the formula by logarithms becomes simple addition and subtrac- 
tion, he trusted both formula and table might be found useful 
hereafter. One very important element in this formula is the 
first term of the denominator (V ¢ 7%), which expresses that the 
square root of the bp sep is multiplied by the temperature 
itself. The form of the expression, as explained by Professor 
Rankine and others, is that whick was adopted by Professor 
Roche, and differs greatly from that adopted by M. Biot and M. 
Regnault. It is much more simple, and this fact commends itself. 
Of all the formule which have been from time to time proposed, 
he thought he had for the first time multiplied the square rout 
of the temperature by the temperature itself, and he begged 
particular attention to that term. The zero point and constants 
which he had adopted were calculated to the best of his judg- 
ment from the standard experiments before named, and when the 
many corrections for different kinds of glass, pressure on the bulbs 
of the thermometers, Xc., are taken into consideration, necessary 
in such delicate experiments, it is surprising how well they agree 
with the formula. For instance, at 250°0 deg; Cent. by the standard 
air thermometer, Choisy le Roi crystal gave 253°00 deg.; ordinary 
glass gave 250°05 deg.; green glass gave 251°85 deg; and Swedish 
glass gave 251°44 deg. There is another point to which he would 
direct attention; in the experiments tabulated by M. Regnault, 
those performed with the air thermometer, and those with the 
mercurial thermometer, agree exactly from — 32 deg. Cent. to the 
boiling point; but, from that point upwards the pressure registered 
by the mercurial thermometer gradually declines until at the 
highest temperature, 230 deg. Cent., or 446 deg. Fah., the pressure 
registered is {20160°0 millimetres, whilst the air thermometer 
for the same temperature registers 20915°0 millimetres. Now, 
near as his formula agrees with the air thermometer experi- 
ments, unlike all other formule heretofore ‘proposed, at the 
highest experimental temperature it gives a less pressure than 
that by the air thermometer, and a greater pressure than that 
indicated by the mercurial thermometer; whereas all other 
formule at that temperature give a greater pressure than that 
indicated by either the air or mercurial thermometer, and this is 
avery important difference, more especially if the formule be 
applied to higher tempcratures than those of experiment. 

Near the beginning of this paper I stated that M. Kegnault, 
before being able to construct his general table, had necessarily to 
make use of three different formule. The three points of the 
curve given by experiment he chose for a basis for his first formula 
were — 32 deg., — 16 deg., and 0 deg. Cent, Thus :— 











Temperature. Experiments. Formula. | Difference. 
Centigrade. Millimetres. Millimetres. | Millimetres. 
— 32 0°320 0°319 — 0°001 
—16 1/290 1°326 | + 0°036 
0 4°600 4586] — 0014 











Bw second formulz experimental constants chosen by him were 
thus :— 











Temperature. | Experiments. | Formula. Difference. 
Centigrade. | Millimetres. | Millimetres. Millimetres, 
0 | 4°600 — 0-014 
+ 25 | 23°550 + 0°065 
50 (91-989 | + 0°230 
75 | 288°500 | — 0109 
100 | 760°000 | — 0380 





His third, or, as he terms it, ** the unique formula (H),” is given 
in his summary table before referred to. This formula embraces 
the greatest range of the “‘ graphic curve,” fixed by experiment, 
and at the higher temperatures is certainly very near it; but 
when used in calculating the lower temperatures, as he had already 
explained, its deviation from the experiments is too great to come 
within the limits of error. For instance, at the freezing point it 
gives 4°48 millimetres pressure. Professor Rankine’s formula 
gives 4°47 millimetres, whereas, by experiment, the pressure is 
4°600 millimetres. 

Now, from what we know of M. Regnault as an experimenter, 
and consider the means at his command throughout the numerous 
experiments he has made at this temperature with mercury, and 
the different kinds of glass, whose corrections he must have 
known very exactly, it is next to impossible that he could have 
erred to the extent of 0°12, or about jth of a millimetre at the 
freezing point. At this point, above all others, everything is in 
favour of correct indications, and that his best formula (H) gave 
so manifest an error at this point (and at lower temperatures gave 
still greater errors) is proved by his adopting special formulz for 
different parts of the curve, and only using formula (H) for tem- 

ratures above the boiling} point. In each formula above and 

low the freezing point M. Regnault takes 4°600 millimetres as 
his standard. He had therefore arranged his constants so that 
the pressure at this point becomes 4°586 millimetres, being only 
0°014, or about A;th of a millimetre less than that given by experi- 
ment, and he had done so because the pressure at — 10 deg. Cent. 
below, and + 10 deg. Cent. above that point is greater 
by the formula than that by experiment, but at these points, and 
(with the exception of the boiling point) all other points where the 
indications of the thermometer are absolutely necessary, the 
chances of error, he considered, become emenneas | 

In concluding, the author would have it understood that he did 
not say this equation was an absolute expression of the law ; but 
being a — formula, embracing the whole rangeof the ‘‘ hic 
curve,” and coming so very near it, from the lowest to the hig est 
temperatures, he thought the absolute expression might be ques- 
tioned, and probably a step made in the right direction. 

He annexed the values of the constants, and in converting 

ands per square inch into millimetres, he used the logarithm 

‘7136180. For inches of mercury, 0°3087835. Specific gravity 
of mercury at the freezing point at Paris, 13°59593, 


FormMuLa. 
; B 
.P=A— 
Log Vit— at 


Value of the Constants. 
2000 


Log. = 4°7850592, 


= 0°012884 «< = B100507. 
= 495°4 deg. plus the temperature in degs. Fahrenheit, 


TEMPERATURE AND PRESSURE OF STEAM. 
Comparison of M. V. Regnault’s “Graphic Curve” with the Formula, 





Cent. | Fah. Graphic | pormula. Graphic Formula.| — Formula. 





or 527°4 deg. below the fréezing point. 
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Log. P=A — ———___—__ 
J/tt—atet. 
| Logarithms of 
Tempera- | a ~~ in the Pressure 
ture. pressure in Ibs. per, in millimetres. 


per square inch. square inch. 





curve, | curve. 
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b * | m.m. | m.m. 

— 82 |-25°6 0°00618} 0°00616)3*7915320|3°7898443, "320, 0"319 — 
30 | 22 | 0°00746) 0°00745/5°8729693/3°8722283, 0°386, 0385 — 
25 | 13  0°01170) 0°01179)2-0681376)2-0717278,  0°605, 0°610 + 

20, 4 0°01792) 0°01830|2-2534617|2"2624643) 0°927| 0" 946 + 

15 45 | 0°02707} 0-02786|2-4325100/2°4449631/  1°400 1441-4 
10 | 14 | 0°0405 | 0°0416 |2-6071512/2°6197339, 2°093, =. 2°154-+ 
5 | 23 | 0°0602 | 0°0612 |2-7795611/2°7872300, 3°113, = 3168 + 
0| 32 | 0°0889 | 0°0887 |2-9491398)2°9478656) 4°600  4°586— 

+10| 50 | O°1771 |} 0°1779 |1-2485775)1- 2501297 9165 9°199-+ 
20 | 68 | 0°3363 | 0°3383 |1-5266816|1°5293209| 17°39, 17°49 
30 | 86 | 0°6101} 0°6135 |1-7s53814|i-7878696, 31°55 | 31°73 
40 | 104 | 1°0618 | 1°0664 |9-0260334|0°0279153, 54°91 | 55°15 
50 | 122 | 1°7786 | 1°7830 |9-2500754/0-2511622) 91°98 | 92°21 
60 | 140 | 2°8771 | 2°8797 |9-4589557 148°79 | 148-92 
70 | 158 | 4°5072 | 4°5067 |9-6539056/0-6538550 233-09 | 233-06 

176 6°8575 | 6°8534 |0-8361697|0°8359048| 354°64 | 354°42 
b 10°1532 |1-0069134/1-0066047, 525°45 | 525°08 

100 | 212 | 14°6959 | 14-6884 |1-1671956|1-1669739 _760°00 | 759°62 

110 | 230 | 20°7618 | 20°7879 |1-3172650|1-3178109| 1073°70 | 1075°15 

248 | 28°7923 | 288330 |1-4592767|1-4598900| 1489700 | 1491-10 | 

130 | 266 39°2341 | 39°2626 |1-5936640|1-5939794; 2029°00 | 2030°47 

140 | 284 | 52°4362 | 52°5628 |1-7196318/1-7206788, 2713°00 | 2718°29 

150 | 302 69°0706 | 69°2705 |1-$392935}1-8405486 3572°00 | 3582°33 

160 | 320 | 89°8575 | 89°9697 |1-9535547|1-9540962, 4647-00 | 4652-69 

170 | 338 [115°2466 |115-2882 |2-0616283/2-0617852 5960°00 | 5962°15 

180 | 356 {145° 8953 [145°8927 |2-1640412/2-1640333) 7545°00 | 7544°86 | 

190 | 374 {182-3062 |182-4842 2° 2608016|2° 2612254 9428-00 | 9437°20 + 

|225°4657 *7875 |2-3530806!2°3537000/11660°00 |11676°64 |+ 

276-5535 |2-441960012- 4417790 14308°00 |14302-00 |— 
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In the after discussion Mr. Brownlee said that the formula given 
by Professor Rankine applied throughout the whole range of tem- 
perature to which Regnault’s experiments extended with greater 
accuracy than any hitherto published, and he asked whether Mr. 
Morton had compared his figures with those deduced from Dr. 
Rankine’s formula ; and, if so, how much nearer to the experi- 
mental determinations of Regnault did his computations approach? 

Mr. Morton said that in the body of his paper he had endea- 
voured to answer the question now put by Mr. Brownlee, and had 
stated that, in comparing the results obtained by his formula with 
those of others, it was at the lower temperatures where the 
greater differences arose ; for instance, at the freezing point Pro- 
fessor Rankine’s formula (with his more recently deduced constants, 
and 461°2 zero), gives a pressure of 4°405 millimetres—his formule 
gives 4'586, and M. Regnault throughout adheres to 4°600 as the 
true pressure at this temperature. Again, at 32 deg. below Centi- 
grade zero, Dr. Rankine gives 0°283 millimetres—his gives 0°319 ; 
whereas M. Regnault takes as his basis 0°320 as the true pressure 
at this temperature. At the higher pressures all the formule 
named agreed remarkably well. He might mention that his 
formula starts from a point 495°4 deg. below Fah. zero; whereas 
Dr. Rankine adopts 493'2 below freezing point, which is a notable 
difference of 34°2 deg. 

Mr. Brownlee said he observed that Mr. Morton had taken the value 
of ¢ at 495°4 Fah. deg. below the zero of Fahrenheit’s thermometer, 
or 527°4 deg. below the freezing point of water, being 34°2 deg. 
below the zero of gaseous elasticity, as determined experimentally; 
and asked whether he had any theory to offer or reason for 
assuming this value further than having found, after repeated 
trials, that this number brought out the results desired ? 

Mr. Morton, at the uest of Mr. Brownlee, wrote upon the 
board the formula of Professor Rankine, in which 


B Cc 
Log P= A— ~m— “WH 
T being the absolute temperature reckoned from the sero of 


gaseous elasticity. 

Mr. Brownlee remarked that this zero (461°2 deg. below the zero 
of Fahrenheit’s thermometer, or 493°2 Fah. deg. below the freezing 
point of water) was not an imaginary or assumed point of tem- 
perature ; and in explanation said, if they had a given weight of 
any of the most perfect gases confined in a cubic foot of spaces at 
the temperature of freezing water, and at the pressure of, say, 
493°2 lb. per square foot, in raising the temperature 1 deg., 
10 deg., or 100 deg., the pressure increased 1 lb., 10 lb., or 100 lb., 
per square foot ; and in lowering the temperature 1 deg., 10 deg., or 
100 deg. below-the freezing point of water, the pressure also fell 
1 lb., 10 1b., or 100 lb. per square foot, and so on: so that if they 
were able to reduce the temperature 493°2 deg. Fah. below the 
freezing point of water, the pressure would then be nothing. 
Steam and most other vapours expanded more rapidly with heat 
when near the point of saturation ; but when sufficiently removed 
from that point they all followed the same law, and expanded or 
contracted with heat or cold at the same rate as air or other gases. 
Moreover, in deducing the quantity of heat which may be utilised 
in any heat-engine, the correct value of T, as measured from the 
zero of gaseous elasticity, necessarily entered as an essential ele- 
ment in the computation. In the following equation of Dr. 
Rankine they had, for example, the latent heat of evaporation in 
foot-pounds of one cubic foot of vapour, at any pressure P in 


pounds per square foot, equal to P (2 + = ) hyp. log. In 


this expression the value of the constants B and C were the same 
as those used in determining the pressure P in pounds per square 
foot, at the absolute temperature T. Now, although Mr. Morton’s 
formula might be applied in determining the pressure with great 
accuracy which belonged to the temperature, he (Mr. Brownlee) 
did not think that it could, without introducing the true value of 
T, be applied in computing the latent heat. 

Mr. Morton said, as to the absolute zero which Mr. Brownlee 
had told them of, and which might or might not be perfectly true 
for all perfect gases, it was nevertheless an imaginary point of 
temperature which could not be reached by experiment; but from 
the most reliable experiments made at temperatures they could 
reach, then by Mariotte’s law, they would certainly be led to a 
point at or near that adopted by Professor Rankine for perfect 
gases. Once oe that the true law te — a matter — 
near a straight line at temperatures within reach for purposes o 
experiment), then the imaginary “absolute zero” is lost. Satu- 
rated vapours, such as steam, may obey some very different law 
from that applicable to perfect gases; and M. Regnault and 
others had given us the results of experiments on other saturated 
vapours which tend in that direction. M. ult had given 
them a curve representing the temperature and elasticity of steam 
from 32 deg. below Centigrade zero to 230 deg. above that point ; 
and as a simple formula, very faithfully representing that curve, 

itself to him (as he had already explained). He had 
eg it without advancing any theory whatever. Professor Ran- 
ine had lately indicated to Shim that he might have some re- 
marks to make on the merits of different formule shortly. He, 
therefore, preferred saying nothing in the meantime in to 
Mr. Brownlee’s on “latent heat,” farther than he 
agreed with him, if different values are assigned for T, they could 
not be all exact, 
The discussion then terminated, 
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RAILWAY MATTERS. 


- A Revrer’s telegram from Batavia states that the first eection 
of the Batavia and Buitenzorg Railway is to be openedt his day. 

Tuer London and North Western and the Lancashire and York- 
shire directors have recently been ore. in a negotiation for a 
closer alliance of the two companies, which, it is stated, is likely 
to result in an amalgamation. 

. THE subscription list for the Scarborough and Whitby Railway 
is said to be filling very satisfactorily. It is proposed to cut the 
first sod on the occasion of the visit of the Prince and Princess of 
Wales to Scarborough in the autumn. 

Mr. Benson has given notice at the Southwark police-court that 
he will fine every boy brought before him for running after the 
tramway cars, an amusement which it appears has become highly 
popular among the gamins of South London. 

THE floods in Guzerat have damaged the railway bridge across 
the Mhye, and washed away that across the Watruk. On the Pun- 
jaub Railway the costly bridge across the Beas hassuffered severely, 
and communication will be interrupted till late in the season, when 
the rivers are low. 

I is now settled that the railway from Barnstaple to Ilfracombe 
shall be proceeded with at once. This short line will place Ilfra- 
combe in direct communication with the metropolis, and when 
completed another beautiful watering-place will be added to the 
list of those ible to Londoners 

THE first train passed through the Mont Cenis Tunnel on Wed- 
nesday, accompanied by Signor Grattoni, the engineer, the 
Director General of the upper Italian Railway, and other officials. 
The train arrived at the northern outlet in forty minutes. The 
maximum temperature inside the carriages was 26 deg. cent. Two 
hours later the train returned to the Italian side, the journey 
occupying fifty-five minutes, The tunnel was then found entirely 
clear of the steam discharged during the previous journey. The 
trial was a perfect success. 

A MOVEMENT has been set on foot with the view of having a 
more direct line of railway between Bradford and Otley and Ilkley, 
to avoid the circuitous route by Apperley. The movement meets 
with favour at Bradford and along the district that would be 
opened out by the suggested new line. The Finance and General 
——— Committee of the Bradford Town Council have adopted a 
resolution in favour of the scheme for more direct communication, 
and recommend the corporation to give its support to a scheme 
which will effect the desired object. 

Ir is said to be in contemplation, during the next session 
of Parliament, to appeal for powers to construct a railway 
that will serve the towns of Huddersfield, Halifax, and 
Keighley, not only affording those towns a better means of 
inter ication, and placing them on a direct route from 
north to south, but at the same time shortening the dis- 
tance considerably between London and Scotland. The pro- 

ed line, which will start by a junction with the Midland and 
fanchester and Sheffield line, in South Yorkshire, will run 
through the coal-fields, thence forward to Huddersfield. Thence 
in a direct line of about six miles to Halifax, and join the Worth 
Valley branch of the Midland Railway near Keighley. 

THE opening of the Brest-Minsk-Smolensk Railway, which esta- 
blishes direct communication by steam between Moscow and 
Warsaw, is now at hand. Until now Poland had no railway con- 
nection with the interior, except by way of St. Petersburg, a 
circumstance which made its tenure dependent upon the defence 
of a single line. The new railway, therefore, which will be opened 
on the Ist of October, supplies an urgent want, and that all the 
more effectively from its situation in the central provinces, where 
no enemy can easily penetrate. The same correspondent states 
that the Russian and ‘kish Governments have agreed to connect 
their Asiatic telegraphs. A wire will be laid down between Tiflis 
and the military post of St. Nicholas, on the Turkish frontier. 


THe Glasgow and South-Western Company report the new 
works in Ayrshire not yet quite completed, and by the close of the 
current half-year the directors trust that the further expenditure 
on capital accounts will be reduced to narrow limits, The opening 
of the Glasgow Union Railway has given great additional accom- 
modation to the public, though at considerable cost to the com- 

any, the rent and expenses of the Union stations having added 

rgely do the expenditure of the half-year, without as yet any 
adequate return; but as the traffic becomes developed a more 
favourable result may be anticipated. The company, in conjunc- 
tion with the Caledonian Company, opposed the Vale of Clyde 
Tramways Bill, and succeeded in obtaining powers over the tram- 
ways which will facilitate the delivery of heavy traffic to the 
various shipbuilding yards and public works. 

Tue half-yearly meeting of shareholders in the Sambre and 
Meuse Company was held on Tuesday at the offices, Moorgate- 
street, Mr. G. Sheward in thechair. The chairman, in moving 
the adoption of the report, said they might notice an item of 
£1243 in the capital account for construction of stations and pur- 
chase of land ; that was part of the sum they had agreed to pay 
the Grand Central Company for the construction of definitive 
stations on the Sambre and Meuse line. The total amount they 
had to pay for those stations was 64,000f. (£2560). The company 
had 1623 shares in hand, and they had arranged to appropriate the 
dividend on those shares to pay off the cost of those stations, and 
it would require another year’s dividend on those shares to pay off 
the balance. The Charleroi new station had been built by the 
Government at a cost of £80,000, and he trusted and hoped the 
company would not have to pay anything towards its construction; 
so the capital invested in the 1623 shares would remain intact, and 
the dividend would be applied to the redemption of shares or any 
other useful purpose, after the liabilities of the company in respect 
of the stations were met. 


TuE House of Commons’ Select Committee appointed to report 
upon the oy of railway communication between the Mediter- 
ranean, the Black Sea, and the Persian Gulf was not nominated 
until July, and all that the committee was able to do was to take 
some evidence, which has now been published, and to recommend 
its own re-appointment next session to continue the inquiry. Sir 
H. Rawlinson gave the committee a general account of the various 
routes which have been under consideration. General F. R. 
Chesney was examined, and described and recommended the 
Euphrates line going from the Mediterranean to the Persian Gulf. 
He was followed by Mr. W. Ainsworth, who was attached to 
General Chesney’s mission in 1835-37; by Captain E. P. Charle- 
wood, also attached to that expedition; and by Mr. Telford Mac- 
neil, who has been e in surveys with a view to this Euphrates 
line. Mr. T. K. Lynch, who is acquainted with the country, 
and who furnished Mr. Andrew with much information, also gave 
evidence before the committee. Sir G. Jenkinson, on whose 
motion the committee was appointed, — an account of the part 
he has taken in the matter. Sir J. -Neil, who was also ex- 
amined, stated that engineers would now be able to carry a line 
over the Balan Pass to Aleppo, to be worked with locomotive 

ines. The only other witness examined was Mr. W. J. Max- 
wi civil engineer, recently returned from Asia Minor, whither 
} — to — bot fn oad fe and the et . line 
eppo, and he e pass is practicable. e eleva- 
tion crossed would be 2173ft.; snow is rarely upon the ground; 
the oldest inhabitant of Balan remembers 3ft. of snow on one 
occasion, but this is spoken of in the neighbourhood as a most ex- 
i occurrence. a paper handed in by him Mr. Maxwell 

states that the difficulties to be encountered in carrying a railway 
over the Balan (or Beilan) Pass are not for a moment to be com- 
i the pr hergraeay cane | Lynd 


no zigzags required, and 
ete te stated it is not at all probable that 
interfere with a railway by the proposed 








ive 
but that some small subsidies might have to 





NOTES AND MEMORANDA. 


| 

For some time past we have been dependent on Bolivia for our | 
supply of metallic bismuth, and as it furnished but little the price | 
was very high. It is now found in large quantities in Australia. 
The South Australian Register states that in the Balhanisa mine 
this metal exists in considerable quantity, and that reduction 
works for the extraction of the metal have been constructed at 
the mine. 

For the fabrication of an article called sponge paper, lately 
patented in France, evenly and finely divided sponge is added to 
ordinary paper pulp, and this is worked, as in the common paper 
making apparatus, into sheets of different thicknesses. It is said 
to have all the peculiarities of sponge, absorbing water readily, and 
remaining moist a long time. It has been used as dressing for 
wounds with considerable advantage, and is capable of several im- 
portant technical applications. 


THE preparations made by the Governments of the present age 
to have every phase of a total eclipse studied and recorded con- 
trast favourably with the superstition that prevailed a few cen- 
turies ago. For instance, we find the following in one of our 
German exchanges :—The Elector of Darmstadt was informed of 
the approach of a total eclipse in 1699, and publisked the follow- 
ing edict in consequence: “His Highness, having been informed 
that on Wednesday morning next at ten o’clock a very dangerous 
eclipse will take place, orders that on the day previous, and a few 
days afterward, all cattle be kept housed, and to this end ample 
fodder be provided; the doors and windows of the stalls to be 
carefully secured, the drinking wells to be covered up, the cellars 
and garrets guarded so that the bad atmosphere may not obtain 
lodgment, and thus produce infection, because such eclipses fre- 
quently occasion whooping cough, epilepsy, paralysis, fever, and 
other diseases, against whichevery precaution should be observed.” 
—Scientific American. 

To clarify sugar solutions, in a manner to adapt them for 
examination with the polariscope, says the American Chemist, is 
a somewhat difficult matter. Mr. Scheibler advises the use of 
hydrate of alumina, which has given him extraordinary results, 
He prepares the hydrate in considerable quantity by adding, to a 
not too concentrated solution of sulphate of alumina, or alum, an 
excess of caustic ammonia; he allows the precipitate which forms 
to subside, decants or removes by a syphon the supernatant liquid, 
and washes until every trace of the salt or the ammonia has dis- 
appeared, and also until red litmus ceases to turn blue. The bulky 
jelly of hydrate of alumina which remains should be kept in a 
well corked bottle. The manner of applying the clarifying 
hydrate is to introduce into a flask holding 50 c.c., 13°024 grammes 
of the sugar to be tested; add by means of a pipette 3 c.c. to 5 c.c. 
of hydrate of alumina, shake and filter. This yields a liquid 
extraordinarily clear or white, with a partially changed colour, 
which may be perfectly polarised. The same hydrate of alumina 
can be used for clarifying a great variety of coloured liquids, and 
may also serve to purify potable waters. 


At the recent meeting of the British Association Dr. Crace 
Calvert, F.R.S., read a paper ‘‘On the Estimation of Sulphur in 
Coal and Coke.” He stated that the sulphur found in coal and 
coke often existed in two states, partly as sulphuric acid combined 





with lime, and wee | as sulphur combined withiron. The sul- 
phuric acid combined with lime did not injure the quality of the 
iron produced in blast, as it r ined in bination with the 


calcium; while the portion existing as sulphide of iron greatly 
deteriorated its commercial value. To determine the quantity of 
sulphur in the former state, Dr. Calvert proposed to boil the pul- 
verised coal or coke with a solution of carbonate of soda, which 
decomposed the sulphate of lime or sulphuret of calcium. The 
importance of his process was, he said, shown by the fact that by 
the old process coals having a certain amount of sulphide of iron 
would have been condemned as unsuitable for use in the blast 
furnace, while they were really good coals for the purpose. In 
the residue from the above operation was found the sulphide of 
iron. This he proposed to attack with oxidising agua regu, and 
thereafter with carbonate of soda, and heat it to near the fusing 

int. By this means, he said, there could be no formation of an 
insoluble sub-sulphate of iron, and the prevention of precipitation 
by a salt of baryta, which occurred in a liquor containing free 
nitric acid, would be avoided. 


THE use of mica in the United States has attained greater pro- 
putes than elsewhere, and the attention of other countries has 

en directed to it. It is employed as a substitute for metal in 
the manufacture of shades for lamps. These are prepared of 
— and lined with mica. The light is thus reflected 

ownwards, and the thickness of the board prevents the dazzling 
effect upon the eyes. There are great varieties of shades now 
made, and as they are very light and easy of transportation, they 
can be substituted for glass in distant parts of the country. Mica 
is also used for transparencies, candle protectors, stove and 
furnace doors, and in spectacles to shield the eyes of workmen 
exposed to dust, sparks, and splints. It is also used for the 
adulteration of bronzing powders and pigments, and when ground 
can be employed as a substitute for some kinds of mineral paints. 
Sheets of mica are also employed in the chemical lecture room, 
where the combustion of metals in oxygen’ gas is to be exhibited. 
There is no danger of the breakage of the apparatus from the heat, 
and the light effects are equal to those attained where glass jars 
are used. Exquisite coloured films can be obtained on mica by 
employing collodion coloured with aniline dyes. The pigment is 
dissolved in ether and alcohol in concentrated form, a added in 
small quantity to the collodion. The collodion film is rendered 
more elastic by turpentine, and can be removed from the mica and 
cut into various ornamental fi s to be again pasted upon any 
object. Ifthe mica be a little rough, the film of collodion will 
adhere very y- In this way mica coloured by aniline can be 
obtained of a great variety of shades, and closely resembling the 
finest glass. 

TuE Eastern Budget states that a series of tables showing the 
strength, cost, &c., of the various armies of Europe, has just been 
published at Vienna, The following particulars, which show the 





actual force that each country has at its disposal in time of war are 
extracted from these tables: —Russia : 47 divisions of infantry and 
10 of cavalry, 8 brigades of rifles and reserve, 149 regiments of 
Cossacks, 219 batteries of artillery, and 50 of mitrailleuses, making 
altogether 862,000 men, 181,000 horses, and 2084 guns. (This in- 
cludes the troops in the Caucasus, Siberia, and Turkestan.) 
Germany : 18 corps, including 37 divisions of infantry, and 10 
of cavalry, and 337 batteries of artillery. This force numbers 
824,990 men, 95.724 horses, and 2022 guns, Austria: 13 corps, 
including 40 divisions of infantry, and 5 of cavalry, and 205 bat- 
teries of artillery and mitrailleuses. The [total force is 733,926 
men and 58,125 horses, with 1600 guns and 90 mitrailleuses, 
England: Army in process of reorganisation, Turkey : 6 corps 


of Nizam (regulars), 12 corps of redifs (reserves), and 132 bat- 
teries, makin nd 253,289 men, 34,835 horses, and 732 guns. Italy: 
4 corps, with 40 infantry and 6 cavalry brigades and 90 bat- 


teries; total force, 415,200 men, 12,868 horses, 720 guns. France: 
10 corps, with 32 infantry and 12 cavalry divisions, and 140 bat- 
teries; total force, 456,740 men, 46, 995 horses, and 984 guns (in- 
cluding mitrailleuses). Belgium: 145,000 men, 7000 horses, and 
152 guns. Holland: 35,383 87,000 militia, 5200 horses, 
108 guns. Switzerland: 160,000 men, 2700 horses, and 278 guns. 
Roumania: 106,000 men, 15,675 horses, 96 guns. Servia : 107,000 
men, 4000 horses, i. Greece : 125,000 men, 1000 horses, 
48 guns. Sweden (including Norway): 61,604 men, 8500 horses, 
i Denmark: 31,916 men, 2120 horses, bof Spain : 
144,938 men, 30,252 horses, 456 guns. Portugal: 64, men, 6320 
horses, 96 guns. From the above data it appears that the total of 
the forces available for war i 





in Europe (taking the 
fi at 470, and 336 is 5,164,300 
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MISCELLANEA. 

A NEW copper decimal coinage for Ceylon is at present being 
struck in the Calcutta Mint. 

Mr. GoscHEN visited the works of Sir John Brown and Messrs, 
Firth, at Sheffield, on Friday. 

M. Ernest Dumas, jun., son of the learned member of the 
Academy, has been reinstated in his functions of assayer at the 
Paris Mint. 

Coat has been discovered in Rajpore and Kummun, in the 
territories of his Highness the Nizam, Miners have been sent to 
ascertain the extent of the seams. 

It is proposed to put small screw steamers on the Clyde to ply 
between Rutherglen and Kenfrew as “ water omnibuses,” each to 
be able to carry some thirty persons, 

In 1870, 403 steam engines, of an aggregate force of 9915-horse 
power, were employed in alluvial gold mining in Victoria; and in 
quartz-reef mining 711 steam engines, of an aggregate force of 
13,572-horse power. 

THE approaches to the bridge across the Mississippi, at St. Louis, 
are being rapidly completed. Four of the approach piers on the 
east side of the river are finished, two are sunk, and will reach 
their foundations in about a week. , 

Tue Baroness Burdett Coutts offers, through the British 
Horological Institute, a prize of £50 for the best essay on the 
balance spring. The Astronomer-Royal, Sir C. Wheatstone, and 
Mr. J. F. Cole have consented to act as judges. 

Dr. Ropert Hunter, of Cleveland, U.S., is reported to have 
invented a method of propelling canal boats that promises to be 
highly successful. An india-rubber plate is attached to the stern 
of the boat and is actuated by steam in the manner of a fish’s tail. 

ArrTeR having for so many years illustrated the loyalty and the 
ill fortune of its promoters, Victoria-street, Westminster, is to be 
completed, or nearly so, New sets of c bers, designed by Mr. 
E. W. Pugin, are to occupy the whole, or nearly the whole, of 
this long desolate region. 

THE St. Petersburg War-office states, in an official order, that 
the number of breech-loaders required for the entire army on a war 
footing has been completed at last, and that there is also an 
ample supply of cartridges on hand. The rifle adopted is an im- 
proved needle-gun, called, after the manufacturer, the Krick 
pattern. 

ACCORDING to an article in the Scientific American there is enough 
native asphalte in America for the wants of the whole country. 
** An extensive and almost inexhaustible deposit” was discovered 
in the State of Virginia about fourteen years ago, and the material 
has lately been introduced for paving purposes at New York under 
the name of Grahamite. A certain space has been thus paved in 
one of the most trying parts of thecity, and it is now being intro- 
duced for the Central Park, 

On Wednesday evening a public meeting, convened by the mem 
bers of the School Board for the Tower Hamlets, to inaugurate the 
Tower Hamlets Educational Association, in connection with the 
Science and Art Department, South Kensington, was held at the 
Beaumont Institution, Mile-end. Mr. E. H. Currie, in the absence 
of Sir T. F. Buxton, occupied the chair, and he was supported by 
Messrs. Pearce, Scrutton, and Langdale, members of the School 
Board, and by a number of employers of labour. The hall was 
crowded with working men. 

THE import of raw cotton into the United Kingdom in the first 
eight months of 1871 amounted to 11,312,746 cwt., or, deducting the 
quantity exported, 8,834,188 cwt. This is more by 2,478,450 ewt. 
than in the corresponding eight months of 1870. The quantity of 
sheep and lambs’ wool imported into the United Kingdom in the 
first eight months of 1871 was 256,773,537 1b., and deducting 
98,323,852 Ib, exported in the same period, there remained in this 
country 158,449,685 1b., being more by 29,977,236 lb. than in the 
corresponding eight months of 1870. 

THE Boatford Bridge, Langholm, N.B., which was only finished 
last week, fell while about 200 people were upon it. A photographer 
was in theact of photographing the structure when the catastrophe 
took place, through one of the chains breaking. The bridge was 
an iron and wire suspension one of 175ft. span, and had a very 
handsome appearance, A London firm had the contract for the 
erection of the bridge, but it is understood to have been sublet to 
a Leith firm. One or two of the persons on the bridge received 
slight injuries, but nothing serious occurred. 

THE first battery of 16-pounder field guns has at length been 
finished at the Royal Gun Factories, Royal Arsenal, Woolwich, 
and the equipment, consisting of iron carriages and limbers, having 
been also manufactured in the Royal Carriage Department of the 
Royal Arsenal, the battery may be considered as complete. The 
16-pounder is lighter than the original bronze 9-pounder, a great 
advantage ; the former gun weighs 12} cwt., and the latter 13 ewt. 
Nine of the 13 35-ton guns under construction at Woolwich are 
ordered to be bored to a calibre of 12in.; the remainder are to be 
116in. calibre, as originally decided upon, 

Tue strike of the engineers at Newcastle (says the Z'imes) goes 
on from day to day without very much change. The masters are 
able to bring in foreign workmen with almost every arrival of the 
continental steamers, and the men on strike, according to the 
returns of the Nine Hours’ League, are likewise enabled to reduce 
the number of hands out of work by finding them employment 
elsewhere. The whole of the society men who turned out are 
reported to have been at work in other parts of the country long 
ago. The men who are not at work are non-society men and otf 
hands. The number onthe books of the League this week are 
2074, as against 2114 last week. There are 2714 children, showing 
a decrease of 44 during the same period. The sum allowed this 
week has been 8s. per man and Is. per child. The borough 
magistrates have daily a number of cases before them of assaults 
upon foreign workmen, and they deal pretty sharply with the 
offenders on conviction. The outrages and street fights, however, 
do not, as a rule, originate with the strike hands, but with the 
general working population and women, who show a good deal of 
animosity to the foreign workmen. It should be mentioned that 
the largest engineering establishment in Newcastle, Messrs. R. 
Stephenson and Co.’s, isat work. Their men have never been on 
strike. They are working upon the old terms, but there is that 
strong feeling of personal attachment on the part of 
Stephenson’s men and the head of the firm, Mr. G. R. Stephen- 
son, that they are quite willing to leave the entire question of 
what shall be the hours for a day’s work with him to decide. At 
any rate, it is kept an open question, and Steph *s factory con- 
tinues to turn out a large amount of work. A meeting of master 
house builders, who have conceded the nine hours to their men, 
was held in the Neville Hotel, Newcastle, on Tuesday evening. 
They met to hold an interview with the Master Builders’ Associa- 
tion, who are working on the ten hours, and the men on strike. 
The members of the Master Builders’ Association did not attend, 
however. The meeting was held in compliance with a resolution 
come to at a preliminary meeting held in Gateshead a fortnight 
ago—viz., that the master builders who have conceded the nine 
hours endeavour to ascertain from the secretary of the Masters’ 
Association the names of the whole of the masters who are ae | 
on the old terms, and the number of men employed by each, an 
those who are ‘working fifty hours per week, men receiving 28s. 
per week only to be counted, and if the majority of the men are 
working on the old terms we agree to give our men notice to return 
to the old terms. At the meeting held on Tuesday it was found 
that there were 376 working for the nine hours and 266 for the ten 
hours. It was thereupon resolved that there was a necessity im 
favour of shortening of the hours of labour and their adherence 
to it, and the chairman in putting the resolution to the meeting 
said be believed they would all agree with him that the nine hours 

in getting 





masters had succeeded the best workmen and could do 
the work as cheaply as the ten hours’ masters, 
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GENERAL PLAN 





OF MESSRS. PRENTICE’S WORKS, STOWMARKET. 


(For description see page 183.) 
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MACKIE’S STEAM 
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WE gave an engraving of Mackie’s steam type-composer in our 
impression for Nov. 26th, 1869, since which time, while it has not 
ultered much in its general appearance, it has become more simple 
and thoroughly mechanical in its movements, a few of which we 
illustrate above, 

It will be remembered that Mr. Mackie discarded the plan 
adopted by all previous inventors of working his type-setting 
machine by keys directly connected therewith. He argued that a 
machine to compete with the human hand at setting type must 
set far more than one at once, work automatically, and not be de- 
pendent upon bad MS., slow manipulation, or frequent are. 
tions—in fact, that the mental and the mechanical should 
separated. Carrying out this idea, he had recourse to the Jacquard 
principle of perforations in paper, and by means of machines of 
trifling value com with the com: itself, and to which we 
may some other A we se is - e to work it automatically, 
receiving an uninterrup’ ow oO! containing every space 
and capital required, at the rate of 13 b00 an hour—the speed of 
eight men—and which he is about to increase to 40,000 an hour, 
the increase purely a mechanical question. 

The perfora paper, un example of which we give, being 
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manufactured at the rate of 10,000 letters an hour, by any one, 
whether printer or not, at his own home, or in a printing-office, is 
attached to the composer, which as the Times, in a very favour- 
able notice, says has a ‘‘ slight general resemblance to the capstan 
of a ship,” and operates upon the different parts shown in our 
engravings. The boxes, or “‘ pockets,” which are twenty-nine in 
number, are placed at equal distances round the machine, are 
divided each into eight compartments, having eight different kinds 
of letters, and are The “‘pi ets,” which are twenty- 
four in number, have each t revolve at regular 
distances under the pockets, ready to enter any one of the twenty- 
nine, and extract one or more types up to it, according to the 
“instructions” given by the perfora — at the right time. 
This paper passes over a small roller, which has sixteen holes 
across its upper side, Over these holes there are sixteen combi- 
nation levers, each with a pin, as shown in the ving, 
all ready to send their pins into the © per- 
forations in the paper allow, the 

where not 





: 


time under any of the Suen cine utes, and take just as man: 

types as the other levers have raised pins out of the eight whic! 

each carries. When a pickpocket is passing under the pockets it 
has not to act upon it maintains a dead level. When about to 
withdraw type it drops in front into what are called ‘‘ combina- 
tion pitfalls” cams in reality, and rises behind about the 4th of 
an inch, which is just enough to enable the raised pins to 
take one type each out of the bottom of the boxes, which are 
open enough for that purpose. The pickpocket having done 
its duty gets into its straight position again, and carries round the 
type to a general delivery channel, where it is swept off by a 











PERFORATED PAPER FULL SIZE. 


pusher into endless lines, so as to be lifted, justified 
and ready, into any length of line required without further troubl 
When we add that every pickpocket takes one or more type from 
one pocket every revoluticn, and that every pickpocket passes the 
spelling bracket and receives fresh instructions four times a minute 
which box it is to act on, and how many types it is to take, it will 
be seen that an amount of thought, pre tory trial, and mecha- 
nical ingenuity have been required which entitles Mr. Mackie’s 
machine to the high character so many leading engineers have 
awarded it. At first sight it seems complex; but a moment’s 
thought shows that it is only duplex. So much is this the case 
that if twenty-three out of the twenty-four pickpockets were 
removed, the twenty-fourth would go on doing one-twenty-fourth 
the work, but missing no letter for which perforations had been 
made, Each pic ket moves its own share of the perforated 
paper, andif itself removed by any accident no further evil results 
than a slower production. 

The composer at the Exhibition has worked now for nearly five 
months, under the eyes of observant thousands, withouta a. 
So, we are told, has its fellow, at Messrs. Clay, Sons, and Taylor's, 
where it has been eight months at work. vr. Mackie is wisely 

in any promises as to pecuniary saving at present, con- 

tenting himself with securing the highest testimonials 1m 
eminent mechanics as to the mechanical accuracy of his ideas, 
believing, he says, in the opinion of Sir W. Fairbairn, that oncein 
the hands of compositors it will receive such assistance as to 
become generally useful. We may add that the composer will set 
all sizes of type, and from the same perforated paper, even = 
i — 

us 





after its first being used; so that the perforations for a small 
are the same as fora pulpit Bible, the mental part being 
stereotyped. 








ForEIGN MrcHanicaL Inpustry.—Two German establishments 
—the Eggerstorff ae age | and the Elbing Plant Construction 
Company—have recently obtained some important contracts for 
the Brest and Grajeivo Railway (Russia). The contracts comprise 
forty-four locomotives, twenty-two passenger carriages, 730 goods 
trucks, &c. 

MEMORIAL TO THE LATE GEORGE STePHENSON.—It is proposed 
to erect a memorial hall to the late George arp eee ow he 
the crooked spire church at Chesterfield. It be recollected 
that Stephenson resided at Tapton House, neat Chesterfield, and 
sunk what is now known as the Lockoferd Colliery, near to that 
place, which is now being worked after ining idle for some 
years. The memorial will thus be opposite to the residence 
of the famous engineer, and within view of the Midland = 
which he constructed. Fromit also will be seen the colliery 


> 
e 
worked, and at which no doubt he spent a considerable portion of 





his time when freed from his 


more onerous duties, 
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TREBLE-GEARED FACING LATHE. 
( BY MESSRS. H, HIND AND SON, TOOL MAKERS, NOTTINGHAM. 
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THE fine treble-geared facing lathe illustrated above has been 
made for Messrs. Robey and Co., of Lincolz. 

This is a special tool designed to facilitate the turning, boring, 
and facing of fly-wheels, strap pulleys, &c., which may run up to 
12ft. in diameter, and 18in, in It consists of a massive 
headstock carrying a strong face plate 8ft. in diameter, bolted 
on @ wrought iron spindle 10in. in diameter at the large bear- 
ing. The lathe is single, double, and treble-geared; the ordi- 
nary cone speeds are 5in. broad, the large speed 2ft. Sin. in 
diameter on the spindle, and back gearing on eccentric shaft; and 
a third shaft and wheels running in an eccentric socket at the 
back of the headstock, on the end of which the pinion is keyed for 
gearing into the internal wheel bolted upon the back of face 
plate, this socket being thrown into gear with back socket and 
face-plate wheel by the worm and worm-wheel moved by the hand 
wheel in front of the headstock. There are three tool rests, each 
fitted with compound slides and swivel motion. The front rest is 

with a broad holder for two tools, which will turn down 
the sides of a wheel rim or the edges of drums at the one opera- 
tion, whilst at the back, or opposite side of the wheel more pro- 
perly, the inverted tool and rest are placed for turning the faces of 
the fly-wheels or drums. This last rest is fitted with an additional 
slide moved by a steel runner working in a bracket, so that when 
the feed screw is traversing the tool across the face of the wheel 
the template moves the slides and the tool to its own curve, 
thereby turning the curve or rounding of wheel at one cut. 

The centre rest is for boring and facing the bossses of wheels, 
and is fitted as the other, with compound slides and swivel motion 


for facing and turning the boss, and for boring; one end of the | 
Now we may certainly not suppose them equally inclined, and we 


cutter bar is held in the tool-holder, and the other end of the slide 
is steadied in ahole 3in. in diameter. and 18in. in depth, bored in 
the spindle, by which means a boss 18in. deep can be bored if re- 
quired. The whole of the rests can be worked together or sepa- 
rately; they are mounted on a strong foundation 17ft. Gin. in 
length, and sre readily adjustable in any direction. They are 
worked by a chain moving a weighted lever and catch acting on 
the feed wheels in any position, the chain being worked from a 
disc wheel on the back and driven from the main spindle 
end, The weight of this lathe complete is 18 tons 15 cwt. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





ENGLISH MECHANIC, SCIENTIFIC, AND MECHANICAL SOCIETY, 
MANCHESTER. 

Sir,—The seventeenth monthly meeting of the above society 
was held at the Angel Hotel, Market-street, Manchester, on Wed- 
a last, when a paper was read by Mr. William Bowker on 
“Ski m Structu applicable to Steel and Iron Bridges, Roofs 
of Public Buildings, &c. &.” ‘The principal features and advan- 
tages of this construction are that each bar is exposed to tension 
and compression only in the direction of its longitudinal _ 
which is the most favourable condition . All tensile 

have to resist can be 


ye ny strains which the different 
with the utmost exactness, more so,than in other structures, 


vat 








By this system the material can be disposed of in the most advan- 
tageous manner, and thus be reduced to a minimum, for in no part 
is it necessary to heap up unused material. The expenses for 
making, sending out, and erecting, are far below those for plate, | 
lattice, and tubular bridges, &c. All the separate parts consist of | 
bars of steel or iron, of a suitable section, and the nece: number | 
of bars for resisting the respective strains is introduc There 
are no heavy in these structures, very little scaffolding is re- | 
quired, and the parts can be finished in the workshop, as no | 
riveting is necessary for re-erection. Hence it is clear that such | 
structures can be erected on a largerscale than hitherto. These 
structures can be made equally well of steel as of iron, and are 
better adapted for this metal than bridges, roofs, &c., of other | 


modes of construction. | 
Sept. 11th, 1871. F. G. Woop, Hon. Sec. | 
| 





THE ALBERT BRIDGE. 

Srr,—Your correspondent Mr. Mansell, who writes on the above 
subject in your last impression, has evidently not made a working 
drawing of the bridge he proposes, or he would find that the truck 
which supports the extremity of the bridge would turn over. 

Refering to Fig. 3 in his diagram he says, ‘‘The vertical com- 
ponent V! of the force F, representing the pull along the tie, forms 
with an equal and parallel force, passing by the lower edge of the 
pier, a couple teading to upset the structure by making it turn on 
this inner edge. But we have also a vertical force V resulting 
from the thrust of the bow, and the vertical resultant R' of two 
forces F pulling at the top of the pier along both parts of the tie, 
which we may sup to be equally inclined from the vertical.” 


cannot get them equally inclined, and the resultant R' cannot be 
vertical, 


a 
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In the accompanying figure A C is the base of the truck, H the 
point where the bow ends, and B the thrust. The tie is fastened 
at D, but as it passes over K we may assume it to start there (in 
ya ag see why it goes to D at all); T represents the pull of 

e 

As T and B are tie only forces to be considered, it follows that 
the resultant R must pass through O, the point where they 
meet, and it will not pass through the base of the truck, but along 
way inside of it. AK 

September 11th, 1871. 


THE RHYSIMETER. 








Srz,—With this is a sketch of an instrument for the 
ot ee me during a sea last April and 
y. The principle is the same as claimed by Mr, 








FRONT ELEVATION 


Fletcher. For measuring the flow of rivers I use the same instru- 

ment, except that a short portion of the vertical tube is much 

narrowed, so as to steady the water column. The gauge was 

fastened to aniron rod held vertically in such a manner that it 

—= slide up or down, and so as to take the velocities at different 
epths. 














I address this to you merely to show that Mr. Fletcher's ideas, 
as has been well observed by a previous correspondent in your 
paper, are anything but new. ALEX. R, TERRY. 

Cheshunt, Hertfordshire, Sept. 5th, 1871. 





S1r,—Will you permit me once more to ask Mr. Fletcher to er- 
lain in what respects his rhysimeter is superior to Mr. Berthon’s 
fog? His letter contains no information on this subject. 

Mr. Fletcher claims a great deal. If he did not I should not 
have been so pertinacious in requesting an exposition of the merits 
of his log, and I am specially desirous to know on what grounds 
the British Association eve voted £30 for an investigation of its 
qualities, 

London, Sept, 5th, Loa, 





CIVIL ENGINEERS AND THE INDIAN UNCOVENANTED SERVICE, 


Srm,—There appeared in the Zimes of the 26th of May last an 
able letter on the grievances of civil engineers in the P.W. depart- 
ment of India, explaining among other things why there seemed 
to be so much reluctance on the part of young men, acquainted, it 
is presumed, with the peculiarities of the service they were in- 
vited to enter, in coming forward and eoupetes for the a 
ments advertised from time to time by the Secretary of State, 
Therules of the Uncovenanted Service, which such young competitors 
would have to subscribe to, were also, if I remember rightly, very 
clearly explained in that letter, but the anomalies which exist in 
the service and the department—more ially to which the writer 
evidently belongs—did not appear to be sufficiently clearly set 
forth to enable either the public, or the persons for whose 
fit in particular the letter was written, to judge Low far it was 
worth their while after all to compete for the appointments adver- 
tised, and whether the sacrifices they would be required to make 
in accepting the bait held out to them in the apparently very 
liberal terms of the advertisement were worth making. 

In order to meet the difficulty experienced by Goverment in 
finding “‘ competent” men, the college at Cooper’s Hill has re- 
cently been established by the Secretary of State. So, at_ 
the Duke of ll in the speech made by him at the o 
this institution ported to have said: ‘‘ This co! for its 
ex, object the training of young men for the . W. D, of 
India, who are told that on their passing out of the college 
will at ence eppeinted 0s ccsistunt capineee of Se Ot 
grade on a of £420 per annum. To the prospectus in which 
this prospect is held out there is a) an abstract of the Un- 
covenanted Service leave and rules, which to the youth 
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fresh from school, and therefore unacquainted with their | 
working, and the hardship involved in them, seem liberal enough, 
until, after years of exile from his friends and native country, and 
with health impaired, he is compelled to avail himself of the same, 
when he will find out for himself how far really they have been 
“liberally and considerately ” framed. 

The cost of a youth’s educationat this college—£150 per annum, 
or £450 for the three years he is obliged to study there—is actually 
more than that of a R. E. student at Woolwich—where £125 is the 
highest sum required to be paid annually by his parents, friends, 
or guardians, The examination he is required to pass here is 
every whit as stiff as that required of the R. E. student at 
Woolwich—and there can be no question, as I shall show presently, 
that on their being eventually appointed to the P. W. D. in India 
—supposing the R, E, alsogoes to India and elects for the P.W. D.— 
in almost every instance the Royal Engineer gets the start of, 
and fares in every respect better than, his C, E. brother perform- 
ing precisely similar duties and bearing like responsibility. 

Now, there is little or no objection to be made to the salary 
itself, on which, it is stated, the young Cooper’s Hill students are 
to be appointed on their passing their final examination, notwith- 
standing the Chancellor of the Exchequer in the debate on this 
new college is reported to have said that ‘‘a little too much has 
been made of the money question,” The real objection consists, 
not altogether in the ‘money question,” as far, at least, as their 
salary in India goes; but one of the main considerations that pre- 
vent qualified and really competent men from coming forward for 
the appointments offered by Government is the position in which 
those who have elected for service find themselves in India, It is 
well known that on every public occasion a junior ensign in the 
army, or the youngest covenanted civilian recently arrived from 
England, takes precedence of civil engineers, no matter what 
their period of service may be or their grade. This is a subject 
of just complaint with the civil engineers in the employ of the 
Government in India, and in the New Warrant of Precedence 
which has been issued by the Secretary of State I see no attempt 
made to do away altogether with the objection which has held 
hitherto with the service in this respect. Thewarrant in question 
deals fully enough with every department but the P. W. D.—one 
of the largest and most important of the public departments 
under Government ; and whereas officers as low as the fourth 
grade in the Educational Department and superintendents of the 
second grade in the telegraph—a branch of the P. W. D.—have 
had respectively a certain standing and precedence assigned them, 
executive engineers of the various grades—officers of equal, if not 
superior standing—are made no mention of whatever, and are 
considered fit only to be ranked with the oi polloi of the service, 
to wit, Chuprassees, native writers, Duftrees, &c. &c. A certain 
clause in the warrant, which lays down that “all other persons 
who may not be mentioned in the table are to take rank according 
to the general usage (which may mean anything), which is to be 
explained and determined by the Governor-General in Council in 
case any question shall arise,” is intended, it is presumed, to dis- 
pose of these gentlemen! Bat why could not the Secretary of 
State, it may be asked, when he went to the trouble of assigning 
rank to officers of a branch of the P. W. D. (the telegraph), and | 
to certain officers only of the P. W. D. proper, to wit, chief and 
superintending engineers, have set the question of the executive en- 
gineers’ and assistant engineers’ precedence at rest by classifying 
them under one or other of the heads in the warrant that has 
been issued? The omission altogether from the list of police | 
officers, deputy collectors, customs, revenue, and trigonometrical 
survey officers, and others holding responsible and respectable ap- 
pointments under Government, seems very remarkable. | 

There is another grievance which civil engineers with good 
reason bring forward, and I believe the matter has been very | 
strongly represented to the Secretary of State by the Government | 
of India as long ago as the year 1868, I think, since which time 
nothing whatever appears to have been done to improve the 
position of the Uncovenanted Service, or to deal with even com- | 
mon fairness and justice towards them. } 

Mr. Grant Duff, in his speech on the new Government C.E. 
College, is reported (in the 7Z'imes of the 4th March, 1871) to have 
said: ‘‘The Government claimed to have done many works of 
supererogation for England, of which the chief were the follow- 
ing—they had created a new profession on a level with the two 
great Indian services—the civil and the military.” 

It is to be regretted that when making such an announcement 
Mr. Grant Duff did not proceed to show the House of Commons—- 
of whose unacquaintance with or apathy in regard to all questions 
relating to India he no doubt made certain—wherein consisted the 
wonderful and boasted parity of this ‘“‘creation” with the civil 
and military professions of which he was speaking! I subjoin 
two statements which have recently appeared in the Homeward 
Mail of the 2ist ultimo, which will show how far correct the 
Under Secretary of State was'when he said what has been reported 
above, and from which the public, who may not be as well 
acquainted with the leave, furlough, and pension rules pertaining 
to the Covenanted (civil and military) and Uncovenanted Services 
of Government in India, may judge for themselves. 

As regards the Uncovenanted Service rules for leave, it will not 
be difficult to show, it being obvious enough, that those relating 
to furlough are simply prohibitory—i.e., that they have been 
framed with the sole object of keeping the unfortunate Uncoven- 
anted servant in India and preventing him from ever visiting 
England, and that they can only be availed of by men possessing 
means of their own and unencumbered with families. It is quite 
impossible for anUncovenanted servant tocometo England depend- 
ing only on the pittance he receives as ‘‘ furlough” allowance, 
which, in the case’of the highest paid official in the service, cannot 
exceed £400 per annum !—less than the minimum allowed to his 
more favoured brother in the Uovenanted Civil and Military 
service! The furlough rules, therefore, being so prohibitory in 
their working, the only chance an Uncovenanted servant has of 
coming home, or anything like an allowance on which he can subsist, 
depends entirely on his getting sick or medical leave—a matter 
not at all times possible or perhapsdesirable. I take no note what- 
ever of leave in “ private affairs,” another description of leave 
allowed in lieu of furlough for six months after every six yearsof 
actual service on half-pay-leave taken to England, for so short a 
period would be no advantage whatever to the person taking it. 
Neither in the case of medical leave nor furlough does the time 
passed by him in England or elsewhere count as service for pension, 
a distinction which, it is to be noticed, does not apply to leave of 
any kind taken by the Covenanted officer—civil or military—This 
last, though a hardship certainly, Uncovenanted servants could 
afford to make no complaints about, if, when they did get leave, 
they were not cut down in the matter of salary to a figure which, 
in the case of their Covenanted brothers, is not considered adequate 
to their support in England (vide rule four for the civil and military 

services in statement No. 1). It is of the hardship of their rules 
in this matter of furlough pay more especially that the Uncove- 
nanted Service justly complain, for not only is theamountof leave 
they are allowed to take during their long period of service limited 
to two years’ furlough—a species of leave seldom indeed availed of 
for reasons already given—and three years’ medical certificate, but 
no portion of this aggregate of five years’ leave is allowed to reckon 
in the service qualifying for pension. The medical leave rules in 
all conscience are hard enough, and the salary of an officer, com- 
pelled to avail himself thereof, is small indeed, considering that | 
it is only for the first fifteen months he can draw anything like an | 
allowance adequate to support himself with respectability and | 
without luxuries of any kind, while for the rest of the time he 

gets barely enough to keep body and soul together in a country 
where life is daily becoming a positive strugple for existence. | 

Surely rules framed as these are must militate against the effi- 

ciency of a department—I should say, service—which musters in | 
its ranks men of the highest ability and attainments, who have 
spent in their time large sums of money to acquire the knowledge 
requisite for the posts they hold, and whore mer’ the Govern. 








ment has not unfrequently been forced to acknowledge, though it 
has been slow to reward. Under the operation of these rules, it 
not unfrequently happens that the unfortunate Uncovenanted, in- 
adequately paid in many instances for work performed while in 
India, as compared with the Covenanted officer, perhaps in thesame 
department with himself, is unable, when health fails, to avail 
himself of the rules of his service, and has to abide at his post, 
toiling and slaving away in a climate quite unsuited to the Euro- 
pean constitution, daily getting worse and worse, until death 
ensues, or a committee of medical men assemble and insists on 
his removal. This is no overdrawn picture. I can speak from = 4 
own knowledge of many really capable and deserving men wit 
families, now out in India, who might even now be all the better 
for achange to England, if they could afford to take it, or who 
perhaps, too far gone now, might have recruited themselves, and 
thus, humanly speaking, have obtained a longer lease of life had 
they came; away or left the country when the first signs of a 
“breaking up” became apparent. The reply of these has invari- 
ably been that their means would not admit of their going to, or 
living in, England; that their salary, small enough in India, and 
just sufficient to allow of their living comfortably there, and lay- 
ing something by for the education of theirchildren, &c., couldnot 
bear any reduction such as that required by the rules laid down 
for medical leave, and that all that remains for them is to die at 
their posts, or to retire (only feasible after fifteen years as the 
minimum of service Tos for pension) ona pension barely 
sufficient for support of life even in India, 





STATEMENT I.—Showing differences between the leave, furlough, and 
pension rules of the Civil and Military Services, and those of the 
Uncovenanted Service (in which civil engineers are included). 

, . s , 
Uncovenanted servants 


Covenanted Civil Military officers in Civill” "9 9 civil engineers 


8. 


Service. 


employ—e. g., the P. W.| 
Department, &c. 





1, The maximum period 1. 
of furlough during! 
whole service islimit-| 
ed to six years. 
Subject to the above 2. 
limit, one year’s fur- 
lough is placed to the 
credit of each officer; 
for every four years 
of actual service, but 
no furlough can be 
taken until the com-; 
pletion of eight years’ 
service. 

Furlough on medical 3. 
certificate may 
taken without re- 
ference to the amount 
at credit. 


to 


4. 
shall be granted al- 
lowance at the rate of 
50 per cent. of his 
average salary for the 
previous three years,| 
providing that no 
officer shall draw 
more than £1000, or 
less than £500, = 
annum, uniess his 
salary is less than! 


An officer on furlough 4. 


The maximum period 1. 
of furlough during; 
whole service is limited) 
to eight years. } 
Subject to above limit, 2. 
an officer is eligible 
for two years’ furlough 
on completion of eight 
years’ actual service, 
and afterwards for) 
one year’s after the 
completion of every six 
years from date of! 
return from last leave.! 
An officer not entitled 3. 
to furlough may ob-| 
tain leave on medical 
certificate with Eng- 
lish furlough pay. 





An officer on furlough 4. 
shall be granted al- 
lowance at the rate of 
50 per cent. on his) 
average salary for the 
previous three years, 
provided it docs not 
exceed £1000, and is 
not less than £250 per 
annum, | 


in the P. W. Depart- 
ment, &c. 

The maximum period 
of furlough during 
whole service is limited 
to two years. 

Of the above, one year 
is allowed after the 
completion of ten 
years’ service, and the 
second year on the 
completion of eighteen 
years’ service. 


Medical leave, with 
allowance, shall not 
exceed three years in 
whole period of service. 
It may be taken to 
Europe in two periods 
only, and must in no 
case exceed two years 
at one time. 

Furlough allowance 
shall be :—For salaries 
between 200 and 400 
rupees per 


annum than a military executive engineer of the first grade—an 
officer five grades his junior in the same department—precisely as 
if a brigadier-general received less pay than an ensign, an officer 
also five grades below him in army rank ! 

This anomaly admits of no reasonable explanation whatever. It 
has long existed, and still continues to exist. 

The Government of India, as already stated, have very strongly 
represented tne unfairness of the present rules of the Uncove- 
nanted Service, and have suggested certain alterations and amend- 
ments which have been conceived in a liberal spirit, but do not 
appear to have been as liberally entertained by the Secretary of 
State or his council. Thus an injustice to the service continues to 
be perpetrated. Nearly three years have elapsed since the new 
rules were sent up to the Secretary of State for approval, but 
nothing has been done towards their promulgation. A difficulty 
has been raised, more fanciful than real, that it is not easy to draw 
up rules alike for the natives in common with the Europeans who 
compose the Uncovenanted Service of Government. Nevertheless, 
one rule applies even now to the native and European Covenanted 
civilian in India, and one rule to the native and European military 
man—e.g., in the Medical Department, which musters several 
natives amongst its ranks, 

It must, therefore, be admitted that the present leave rules 
and scale of allowances are beyond all doubt unreasonable and 
unfair, and press heavily on a conscientious, hardworking, and 
acknowledged-to-be deserving class of public servants.. They are 
entirely unjustifiable when applied to men who have been specially 
trained to professional duty, and who, in order to keep pace 
with the growing knowledge and march of intellect in this 
country in all branches of science and art—and engineering 
is not the least of these—require to visit England betimes to im- 
= themselves, and thus to the distant land in which their 

ot has been cast the fruit of their investigations, to be employed 
eventually wholly and solely in the interests of Government and 
the advancement and welfare of India, It is nothing but fair and 
reasonable, I think, that Government should place it in the power 
of its civil engineers (I say nothing of its military engineers, who 
have already all they could desire in this respect) to come to 
Europe from time to time for the noble purpose of improving 
themselves in order to spend and be spent in its service; and it 
can do this by extending to them the same liberal rules in the 
matter of leave and pay which its Covenanted officers enjoy, and 
of which they so gladly avail themselves, no doubt with advan- 
pe to themselves directly, but with none the less to the service 
at large. 

Instead of the wonderful “‘ equality” of which Mr. Grant Duff 
speaks, what do we really see to be the case in India? Two sets 
of officials of equal standing in the same department, and it may 
be of equal birth and education, performing exactly similar duties, 
but serving under totally different rules in the matter of pay and 
leave. The one is a military, the othera civil engineer; the latter 
is punished, asit were, for being acivilian, by being held subject to 
certain sick-leave and furlough rules (to say nothing of the in- 
equality in the amount of salary drawn by each when in active 
employ in India) which have been considered and made entirely 
inapplicable to those military officials serving with civil engineers, 
and under them in many instances. To take a case in point, the 
present Chief Engineer and Secretary to the Government of Bengal 
is a civil engineer, a man of acknowledged merit and ability, yet 





£130 per annum ; 400 
and 700 rupees per 
mensem, £200 per an- 
num; 700 and 1200 
rupees per mensem, 
£300 per annum; 
above 1200 rupees, 
£400 per annum; the 


highest allowance be- 
ing £400 against a 
covenanted  officer’s 
£1000. Allowance on 
| medical certificate, 
| half salary, provided 
j it doesnot exceed £600 
| r annum for the first 
| teen months of each 


£500, in which case 
he shall draw an al- 
lowance equal to his 
salary. 


period of leave, and 
one-fourth salary pro- 
vided it do not ex- 
ceed £300 per annum 
for the remaining por- 
tion. 

Leave on furlough 
or medical certificate 
does not count as ser- 
vice qualifying for 
pension. 





5. 


A proportion of leave 5. 
counted as service! 
qualifying for pension 
is as follows :— 

2yrs. in 20 years’ service. | 
: on 


Twenty-one years’ 5. 
residence in India, 
and twenty-five years’ 
service, qualifies for 
pension, 
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STATEMENT II.—Showing, by comparison, the allowances while on 
furlough of Military compared with Civil Engineers, both serving 
in the same department, and performing exactly similar duties, 






334 
33 "¢ 
pone Pe aciieeaas O='S >a 
Military” per annum, * Civil” per annum. og 
P a@ 88 
Ra ~ 
Colonel, R.E., and chief en- we engineer, Ist class, £600 
gineer, = class, £1000. £400. 
Lieut.-Col., R.E., and chief P . 
engineer, 3rd class, £1000. H Ditto, 8rd class, £400. £600 
Lieut.-Col., R.E., and super- . . | 
intending engineer, 1st \ ge mm | £600 
grade, £1000, oe, . 
Captain, R.E., and superin- ‘ | 
tending engineer, Srd grade, —_, ditto, 3rd tiie | £444 
£744, . | 
Ditto, executive engineer, } Executive engineer, Ist £354 
Ist grade, £654. grade, £300. . 
Ditto, ditto, 4th grade, £414, Ditto, ditto, dth grade,})  poi4 
Lieutenant, R.E., assistant ) Assistant engineer, Ist £112 
engineer, Ist grade, £312. | grade, £200. di 
Lieutenant, R.E., assistant ) Ditto, ditto, 2nd alates £122 
#130. “ 


engineer, 2nd grade, £252. 


It would not be difficult to show that it were decidedly to the 
advantage of Government that some amelioration in the terms of 
their service should be made in the case at least of civil engineers, 
educational officers, and others, who require, and have really had 
to go through, a course of professional training for years before 
entering upon Government employ. As the rules stand at present, 
the civilian and the military man, both membersof the Covenanted 
Service of the Crown, can, after a few years’ residence in India, re- 
cruit mind and body on very fair? should say ample—allow- 
ances in Europe, while the civil ay ool (Uncoveranbell is obliged 
to content himself not only with less pay or allowances than his 
more fortunate brother, but with the same amount of leave and the 
same allowances which anativeof India enjoys living in his own 
country, and not unfrequently within a few miles of his own 





home. On this subject it has been properly remarked—’‘ As well | 


might the home Government bring to London a number of natives 
of Bengal to serve in a department requiring a special education 
and practical experience, for which Englishmen were not physi- 


cally suited as a rule, and then place them under the same sick | 


leave and furlough allowances which Englishmen in Government 
service are subject to at home.” 

As an illustration of the wonderful anomalies which exist in the 
P. W. D. under the rules now in force, I would only mention that 
a civil chief engineer of the first class, obliged to seek a change in 
Europe on the score of ill-health, draws less allowance by £254 3 per 


his p as regards official rank and precedence on public occa- 
sion remained till very lately (until the issue of the Precedence 
Warrant the other day) undetermined, while his sick leave and 
furlough allowances are still less than those of a military executive 
engineer serving under his orders on his staff, and actually five 
grades below him in departmental classification and rank. 

Surely it is time such anomalies were rectified, and that the 
absurd distinction which now exists between ‘‘ Covenanted” and 
** Uncovenanted ” officers (so called), serving the same Government 
in the same department, were abolished. If the Government 
wishes to avoid worse than ge among the men who in 
three years will leave Cooper’s College for the Indian Public 
Works Department no time should lost in rectifying the 
anomalies of the leave rules, for, if dissatisfaction should pervade 
that body of young men soon after arriving in India, a considerable 
number of students would at once leave the college. 

I trust I have made such a representation as will induce you, 
Sir, to take more than a passing interest{in the matter, assured, as 
you must be, that while serving the interest of the Government, 
oe will only represent what should be the just wishes of a loyal 

y of scientific officers of a most important public department 
in India. C. E. 
London, September 5th, 1871. 





STEAM OMNIBUSES. 

S1r,—In your leader of last week regarding steam omnibuses, or 
road steamers, you mention that the pot boiler of the Chenab has 
becn replaced by a ‘‘Field” boiler; but as this is not strictly 
correct, will you Kindly allow me a small space in your next issue 
to explain the matter? The Indian Government ordered at the 
same time four steam omnibuses, three of which were to be fitted 
with pot boilers and one with a “‘ Field” boiler. These boilers 
are very similar in external dimensions, but, although the pot boilers 
were only designed with 109 square feet of heating surface, I 
designed the “‘ Field” boiler, which I made with 126 square feet of 
heating surface in the tubes and 50 square feet in the fire-box, 
making a gross heating surface of 176 square feet, and not 220 as 
stated in your leader. The steam was easily kept up to 140 1b. pres- 
sure, instead of 75 lb, in the pot boiler. I have yust received a full 
record of the experiments made with the “‘ Field ” boiler fitted tothe 
Ravee, and as soon as I am at liberty to publish the same I shall 
have much pleasure in sending you a correct copy, but in the 
meantime I beg merely to call your attention to the fact that 
the boiler in the Chenab has not yet been replaced by a ‘‘ Field,” 
but I have reason to believe that Lieutenant Crompton intends 
doing so very shortly, as soon as some trials now being carried 
on have come to a conclusion. LEwIs OLRICK. 

27, Leadenhall-street, Sept. 13th, 1871. 

[The Ravee and the Chenab are sister engines in every respect. 
Our information respecting the heating surface was supplied in 
course of conversation by Lieut. Crompton, who informed us that 
the new boiler had a couple of feet more than twice the heating 
surface of the Chenab’s old boiler, without mentioning any par- 
ticular number of feet. As the Chenab had 109 square feet, we 
assumed that the new boiler must have 220 square feet. We, 
therefore, did a certain amount of injustice to the ‘‘ Field” boiler, 
which we regret.—Eb, E 





Str,—This subject has not been so fully brought before your 
readers as its general interests demand. There is no doubt but 
that your leader in last week’s issue will have the effect of opening 
up the question, and your promised return to the subject will be 
looked forward to as every way worthy to occupy a prominent 
place in the columns of THE ENGINEER. With your leaveI will 
state a few facts concerning Nairn’s patent steam omnibus, that 
has been running all summer, from Edinburgh to Portobello daily, 
carrying its regular complement of passengers, and making the 
journey, 3} miles, in about twenty minutes. This omnibus is not 
dragged by a traction engine, but is a veritable steam omnibus, 
constructed to carry fifty passengers, at a speed of twelve miles 
per hour, and it certainly is a very compact piece of mechanism, 
well constructed, and skilfully pitas yan reflects great credit 
on the patentee. Having travelled on business from the one place 
to the other, I have had frequent So key ep of pews, B34 
working of this bus, and it is without doubt doing exceedingly 
well. The driver has full control over it, and can stop and turn 
it with the greatest ease, No horse-drawn "bus is more under 
control than this one ; its — ber gy of doing excellent 
work are beyond cavil, and invite investigation. Some of the details 
may be modified to advantage, but its general construction is a great 
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step in advance. It will do the work of twenty horses, and the work- 
ing expenses for one week in favour of steam omnibusesis about £14. 
T have examined this *bus, and put it in comparison with the horse 
"bus, (Say steam omnibus to carry fifty passengers, but that it only 
carries twenty on an average, ten at one penny per mile, and ten 
at one halfpenny per mile, that is 1s. 3d. per mile; seventy-two 
miles run per day is equal to £27 per week. The working ex- 
venses are little more than one-third of this amount, while the 
horse-drawn "bus would require three-fourths of that for working 
expenses, As to the tramways, take the Glasgow, Hamilton, 
Bothwell, and Wishaw Company’s prospectus; capital, £110,000 
in £10 shares, of about nineteen miles; assumed number of passen- 
gerscarried per day, 5200atth: nce per head, is £65 per day for 300 
days, £19,000 yearly revenue, less working expenses 60 per cent., 
leavesa dividend of a little more than 7 percent. ; goodsand minerals 
expected, 34 per cent.; altogether, 104 per cent. This isabout £6000 
per mile of tramway ; this is their published prospectus. Now in 
comparison with this assumed statement of the tramway company 
peamgee yom steam omnibus, constructed to carry fifty passen- 
gers, will run seventy-two miles per day at one penny per head 
for each passenger, that is £15 per day—£90 per week for 300 
days in the year, £4500. Five of these omnibuses would draw 
£22,500 yearly revenue. Say working expenses, depreciation, re- 
ne , and guaranteed fund would not be more than £5000 per 
year for five omnibuses, and that on a capital of not more than £3600; 
this is something for the tramways to look at, and requires investi- 
gation. ENGINEER. 
1, Anderson-place, Bonnington-road, Leith, 
Sept. 13th, 1871. 





TUNBRIDGE WELLS SEWAGE. 

Sir,—I am not sure that it is consistent with etiquette that I 
should reply to the letter of Messrs. Lawson and Mansergh in 
your impression of the 8th inst., but the chairman agrees with me 
that it would be impossible at this moment to get the Sewage 
Committee of the British Association together, and I am per- 
sonally alluded to by name in Messrs. Lawson and Mansergh’s 
letter, therefore I trust that my colleagues will pardon what is, 
perhaps, an i proceeding. 

(1) It so happens that, being very busy about other matters, I 
was not able to draft any portion of the report on Tunbridge 
Wells, and never even saw it until after my arrival at Edinburgh 
on tke Saturday preceding the Monday on which the report was 
presented, 

(2) The only share I had in it was slightly altering our recom- 
mendation in a sense favourable to Messrs. Lawson and Mansergh. 

(3) But I fully endorse every word of the report, and, indeed, 
my individual opinion, both on the general question and on this 
particular case, goes a good deal farther than the report. 

(4) Five members of the committee visited the Tunbridge Wells 
farms, three on a very fine day, twoon a very wet day, and on each 
occasion the members devoted the entire day to the examination. 
Besides this, they left a competent and tmined assistant to take 
samples according to their directions. 

() Wet days are of common occurrence. If a system does not 
work efficiently on a wet day it is a bad system. 

(6) When ‘‘the manager of the farm” says that “every acre of 
the north ferm is drained” he is using, I presume, a figure of 
speech, and when he says the same of the south farm, “except 
land lying upon a porous bottom, which” —in his judgment—“‘ does 
not require it, and a small portion near a mill stream, where fall 
for an outlet drain cannot be obtained,” he is making an important 
exception. a ; 

(7) ‘* The peculiar arrangements adopted where under-drainage 
previously existed” are not “‘ incorrectly described,” the committee 
perfectly understand them, and in the judgment of the committee 
they are faulty. In my judgment, instead of being of special 
advantage in clay lands, they are bad in all lands, but specially 
bad in clay lands. 

(8) As regards overflow, the land is laid out to admit of it, and 
it does, as a matter of fact, take place, although I Cag admit 
that “ — proper arrangements it may be avoided.” This is what 
we imply. 

(9) The Tunbridge Wells carriers, although very expensive, are 
very good and efficient, and Iam not aware that the committee 
has criticised the sectional form of the carriers. 

(10) The manner in which the lines of the carriers have been 
laid out is, however. pedantic and unpractical. Contour lines, of 
maximum inconvenience to the farmer, have been elabvrately 
twisted about, where straight lines would bave been positively 
cheaper, and in one case on the south farma head of some 3ft. 
has been thrown away for no object whatever. 

(11) The sample of effluent water analysed may have been of a 
very ‘‘exceptional” character, but the Court of Chancery says, 
not that rivers may be occasionally polluted, but that rivers shall 
not be polluted at all. 





(12) I am glad to hear that Mr. Lawson has had some instruction 
in farming, but Mr. Bailey Denton and Mr. Thornhill Harrison, 
both members of the committee, have each farmed, for their own 


account, upwards of 600 acres of land for many years, while I have 

had experience of sewage farming as well as of ordinary farming, 

and both for my own account. ? 
(13) I do admire my own child at Romford, and I do share in 


the condemnation of the Tunbridge Wells farms by the com- | 


mittee, but that condemnation was written without my 
knowledge. _ 
(14) It certainly was not, and is not, the intention of the British 
Association that the committee ‘“ should be used for belauding the 
doings of one of its members, and publicly depreciating, on unjusti- 
fiable grounds, the labours of outsiders.” But the committee was ap- 


pointed, and three times reappointed, to advance science in *‘ th 


duly ascertained facts. Like all other human beings, the com- 
mittee may, and probably will, occasionally fall into error, but 
they will continue to report the facts that come under their obser- 
vation without either fear or favour. 
Parsloes, Barking, Essex, Sept. 12th, 1871. W. Hope. 





WORKING RAILWAYS, 

Srr,—The occasional occurrence of accidents, even where the 
** absolute block system” is adopted on railways, is a sufficient 
reascn for inquiring whether a more certain means of preventing 
such accidents may not Le employed at very little, if any, addi- 
tional cost. This will he probably deemed sufficient apology for 
my troubling you with the following few observations, T 
system adopte on single lines of railway, of having a key, which 
absolutely I ; 
me to be the most perfect means by which accidents can be pre- 
vented. Safety in such a case does not depend on any signal or 
telegraph message, both of which may be overlooked or misinter- 
preted, but is held in a tangible form in the shape of the key, 
which guarantees, or ought to guarantee, the engineman that no 
train, engine, or truck is in his path between any two stations. 
Could some means be adopted by which the key system might be 
made consistent with the rapid Jocomotion and the enormous traffic 
of the present day, it appears to me that the question of safe 
travelling on railways would be very nearly solved. 


This desirable end, it as to me, could be attained by adopt- | 


ing such a plan as I am about to explain; and I place it before you, 


trusting that it will be deemed worthy of discussion. 


“block system.” Each section would havea key peculiar to itself, 
and without the possession of which it would be unlawful for any 
engine-driver or shunter to move any engine, train, or truck on 
that section, On the entrance of a train in any section the 
key is given to the driver, and on passing on to the next it is 
exchanged for the key of the latter, and soon. These keys are 
returned to their original stations by means of “pistons” or 
** carriers” in air tubes, the same as in an atmospheric 


e| 
treatment and utilisation of sewage,” and truthfully to report | 


The | 


ocks the railway between any two stations, appears to | 


The lines of | 
railway ought to be divided into convenient sections as in the | 


not be 


h 


grams at our large postal telegraph stations. It would 
necessary to stop express trains at every section to pli » 
asa similar contrivance might be onabeel to that by which the 
letter bags are collected in mail trains. The keys ought to be 
distinctly marked, so that at a glance the driver or stoker would be 
able to verify them. The keys exchanged at every station ought 
to be dissimilar in shape and rendered incapable of being conveyed 
in the carrier not intended for it. 

The main lines ought to be considered to cease about one mile 
or one mile and a-half from every junction, or crossing, or statin, 
where there may be considerable amount of shunting required, 
and one distinct key attached to the station which would lockall the 
lines leading into it. No porter should be permitted to shunt or 
move any trucks on the main line unless the key was ascertained 
to be at the station. To give this information a separate signal 
post ought to be erected, by which the men might know whether 
the key was at the station or not. 

The above description applies only to one line of rails and trains 
moving in one direction; a similar means, however, would be 
adopted in the case of the opposite line of rails. 


1, Lower Sackville-street, Dublin, 
September 12th, 1871. 





JOHN SMITH, 





THE INSTITUTION OF CIVIL ENGINEERS, 


THE council of the Institution of Civil Engineers invite communi- 
cations on the subjects comprised in the following list, as well as 
upon others ; such as— 

a, Authentic details of the progress of any work in civil engineer- 
ing, as far as absolutely executed (Smeaton’s account of the 
Eddystone Lighthouse may be taken an an example). 

b. Descriptions of engines and machines of various kinds, 

c. Practical essays on subjects connected with engineering, as, 
for instance, metallurgy, or, 

d. Details and results of experiments or observations connected 
with engineering science and practice. i te 

For approved original communications, the Council will be 
supa to award the premiums arising out of special funds 
devoted for the purpose. : 

1. On the application of graphic methods in the solution of 








2, An experimental inquiry into the strains upon arched ribs, 
variously loaded, to ascertain the agreement between calculation 
and experiment, 

3. On the methods of constructing the foundations of some of 
the principal bridges in Holland and in the United States, - 

4. On the construction of bridges of large span, considered with 
special reference to examples, now in progress or recently com- 
pleted, in the United States. 

5. On the most suitable materials for, and the best mode of 
forming the surfaces of the streets of large towns. 

6. On the advantages and disadvantages of subways, for gas 
and water mains, and for other similar purposes. 

7. On the theory and practical design of retaining walls. 

8. On the comparative efficiency of different steam and 
hydraulic cranes and on the application of steam power in the 
execution of public works, : 

9. On the different systems of road traction engines, with 
details of the results in each case. 

10. On the use of concrete, or béton, in large masses, for 
harbour works and for monolithic structures. t 

11. On dredging machinery, with details of the cost of raising 
and depositing the material. 

12. On excavating by gong J 
excavating machines which have 
practical use, : . 

13, On the various appliances and methods used in rock-boring 
and blasting, in this country and abroad, with details of the 
results obtained. : 

14. On explosives, as applied to industrial purposes, particularly 
nitro-glycerine, dynamite, and “‘ Lithofracteur.” 

15. On the gauge of railways. 

16. On economical railway construction and working. 

17. On the systems of fixed signals, and the connection between 
signals and points, at present in use on railways. 

18. On the details of construction of modern locomotive 
engines, designed with a view to economy, durability, and 
facility of repair, with particulars of the duty performed, of the 
cost of repairs. &c. 

19. On the best descriptions of continuous brakes, which have 
been extensively employed on railways, and the general results of 
their working, both upon inclined planes and upon levels ; and on 
| the use of cast iron, wood, and other materials for brake-blocks. 

20. On the best method of utilising the resistance of the piston 
as a retarding brake power on railways. 

21. On street railways, and the best mode of working them. 

22. On the water supply of towns, including a description of 
the sources of supply, of the different modes of collecting and 


with a description of any 
en brought into successful 





filtcring water, of the various incidental works, of the distribution | 


| to the consumers, and of the general practical results, 
| 23. On the theory and practical design of pumps, and other 


| pressure engines. 

| 24. On the employment of steam power in agriculture. 

| 25. On the theory and practice of the modern methods of warm- 
| ing and ventilating large buildings. 

| 20. On the laws governing the flow of steam and other gases in 
| pipes, and on experiments to determine these laws, 

| 27. On the best practical use in steam engines, and on the 
effects of the various modes of producing condensation. 

28. On the results of the best modern practice in marine engi- 
neering, having regard particularly to economy of working ex- 
penses, by superheating, surface condensing, great expansion, high 
pressure, &c, 

29. On mechanical appliances, worked by steam, for use on 
board ship, as substitutes for manual labour, in loading and dis- 
charging cargo, in raising the anchor, in working the sails, &c. 

30. On the design and construction of gas works, with a view to 
the manufacture of gas of high illuminating power, free from sul- 


illumination in streets and buildings. 

31. On the maintenance, by sluicing, of the harbours on the 
| coast of France, Belgium, and Holland. 

32. On the sea works at the mouth of the river Maas, and the 
effects produced thereby. 

23. On the construction of tidal, or other dams, in a constant, 
or variable depth of water; and on the use of cast and wrought 
iron in their construction. 
| 34. On steel, and its present position as regards production and 

application. 

35. On the safe working strength of cast and malleable iron and 
| steel, including the results of experiments on the elastic limit of 
| long bars of iron, on the rate of decay by rusting, on the effect of 
| vibration or prolonged fatigue on the strength of railway axles, 
chains, shafts, &c., and on the relative extension and compression 
wrought iron and steel under equal loads within the elastic 
imit. 

36. On the means in use for sinkin 
sands, or other shifting material. 

tA On the various methods for draining distant isolated sections 
of mines. 

38. On the best forms of air-compressing machinery and of 
hydraulic engines for conveying motive power to deep workings in 
mines, 

39. On the theory and practice of the methods in use for the 
artificial ventilation of coal and metallic mines. 





machines for raising water ; as well as of turbines, and of water 


phur compounds, especially sulphide of carbon ; and on the most | 
economical system of distribution of gas, und the best modes of | 


g deep shafts through quick- | 





railway, or the pneumatic tubes in use for the conveyance of tele- | 40. On the washing of small coal, and the manufacture of arti- 


| ficial fuel. 
41. On the preparation and utilisation of peat, and the ma- 


| 
| chinery connected therewith. 


| 42. On the systems and apparatus at present used in telegraphy. 
43, On the pneumatic transmission of heavy trains through 
tunnels, and of light weights through pipes, with a comparison 
between the y of the two systems, 

The Council will not consider themselves bound to award any 
remium, should the communication not be of adequate merit ; 
ut they will award more than one premium, should there be 

several deserving communications on the same subject. It is to be 
understood that, in awarding the premiums, no distinction will be 
made between communications received from a member or an as- 
sociate of the Institution, or from any other person, whether 
a native or a foreigner. 

The communications should be written in the impersonal pro- 
noun, and be legibly transcribed on foolscap paper, on the one side 
only, leaving a sufficient margin on the left side, in order that the 
sheets may be bound. A concise abstract must accompany every 
communication. 

The drawings should be on mounted paper, and with as many 
details as may be necessary to illustrate the subject. Enlarged 
diagrams, to such a scale that they may be dele visible when 
suspended on the walls of the theatre of the Institution, at the 
time of reading the communication, should be sent for the illustra- 
tion of any particular portions. 

Papers which have been read at the meetings of other scientific 
societies, or have been published in any form, cannot be read at a 
meeting of the Institution, nor be admitted to competition for the . 
| premiums. 

The communications must be forwarded, on or before the 31st of 
December, 1871, to the house of the Institution, No. 25, Great 
George-street, Westminster, S.W., where copies of this paper, and 
any further information may be obtained. 

CHARLES Mansy, Honorary Secretary, 
JAMES ForRREST, Secretary 
| The Institution of Civil Engineers, 25, Great George-street, 
| Westminster, 8.W., 1st September, 1871. 
Excerpt ByE-Laws, Section XV., CiauseE 3. 

“*Every paper, map, plan, drawing, or model presented to the 
Institution shall be considered the property thereof, unless there 
shall have been some previous arrangement to the contrary, and 
the Council may publish the same, in any way and at any time 
they may think proper. But should the Council refuse, or delay 
the publication of such paper beyond a reasonable time, the author 
thereof shall have a right to copy the same, and to publish it as he 
may think fit, having previously given notice, in writing, to the 
secretary of his intention. No person shall publish, or give hig 
consent for the publication of any communication presented and 
ae to the Institution without the previous consent of the 

ouncil,” 











PREMIUMS AWARDED—SeEssion 1870-71, 


The Council of the Institution of Civil Engineers have awarded 
the following premiums :— 

1. A Telford Medal, and a Telford Premium, in books, to Bern- 
hard Samuelson, M.P., M. Inst, C.E., for his ‘‘ Description of 
~~ ee Furnaces erected in 1870 at Newport, near Middles- 

rough. 

*2. A Watt medal, and a Telford Premium in' books, to Jules 
Gaudard, C.E., Lausanne, for his paper on “The Theory and 
Details of Construction of Metal and Timber Arches.” 

3. A Telford Medal, and a Telford Premium, in books, to Alex- 
ander Beazeley, M. Inst. C.E., for his paper on “Phonic Coast 
Fog-Signals.” 

4, A Telford Medal, and a Telford Premium, in books, to Thomas 
Dawson Ridley, Assoc. Inst. C.E., for his ‘‘ Description of the 
Cofferdams used in the Execution of No. 2 Contrart of the Thames 
Embankment.” 

5, A Telford Medal, and a Telford Premium, in books, to James 
Price, M. Inst. C.E., for his paper on ‘‘The Testing of Rails; 
with a description of a Machine for the purpose.” 

6. A Telford Premium, in books, to Walter Raleigh Browne, 
| Assoc. Inst. C.E., for his paper on ‘* The Strength of Lock Gates,” 

7. A Telford Premium, in books, toSir Francis Charles Knowles, 
Bart., M.A., F.R.S., for his paperon “The Archimedean Screw 
Propeller, or Helix, of Maximum Work.” 

| 8 ATelford Premium, in books, to Hamilton Ela Towle, of 
New York, for his ‘‘ Account of the Basin, the Balance Dock, 
and the Marine Railways at the Austrian Naval Station of Pola, 
on the Adriatic,” 

| 9% A Telford Premium, in books, to George Banks Rennie, M. 
| Inst. C.E., for his “ Account of Floating Docks, and more espe- 
| cially of those at Cartagena and at Ferrol.” 

| 10. A Telford Premium, in books, to Arthur Jacob, Assoc. 
| Inst. C.E., for his paper on ‘* The Treatment of Town 





Sewage.” 

11. The Manby Premium, in books, to Wilfrid Airy, B.A., 
Assoc. Inst. C.E., for his paper on ‘* The Archimedean Screw for 
Raising Water.” 

The Council have likewise awarded the following Prizes to stu- 
dents of the Institution :— 

1, A Miller Prize to Frederick Harry Mort, Stud. Inst. C.E , for 
| his paper on “‘ Prussian Railways; their Construction, Cost, and 
| Financial Results.” 
| 2. A Miller Prize to George Gatton Melliuish Hardingham, 
| Stud. Inst. C.E., for his paper on “ Practical Aeronautics.’ 
| _#, A Miller Prize to Arthur Turnour Atchison, i. A., Stud, Inst, 

C.E., for his paper on ‘‘ The Theory of Energy, and its application 

in the form of Heat to the Steam Engine.” 

4. A Miller Prize to Henry Francix Joe’, Stud. Inst. C.E., for 
his paper on “ Bricks and Brickwork.” 

5. A Miller Prize to William Tweedie, Stud. Inst. C.E., and a 
Miller Prize to Francis Wilton, Stud. Inst. C.E., for their paper 
on “* The Calculation and Designing of Girders.” 

6. A Miller Prize to Henry Oliver Smith, Stud. Inst. C.E., for 

| his paper on “‘ Materials Employed in Sewer Construction,” 

7. A Miller Prize to Killingworth William Hedges, Stud. Inst. 

| C.E., for his “ Description of the Pumping Machinery employed 
at the Works of the Amsterdam Cxnal.” 


THE WoRKING Men's CoLteGe.—The programme for the new 
term at this institution, situated at 45, Great Ormond-street, 
W.C., has just been issued. It comprises elementary and ad- 
vanced classes in every branch of study. In art there are six 
classes, the Life class being visited by Mr. Lowes Dickenson and 
Mr. Cave Thomas, with a special course in Perspective by Mr. 
Henry W. Brewer. In English grammar, composition, and litera- 
ture there are six classes. In French seven, in German four, 
in Latin four, and in Greek two. The mathematical division 
contains cla:ses in arithmetic, algebra, geometry, and trigonometry. 
There is also a class in book-keeping, and for students who desire 
the elements of grammar, with advanced reading, &c., a special 
elementary class. In addition tothese there are courses of lectures 
in Bible history, in English history, on the history of the German 
Empire, on law, in English literature, in geography, in geology, 
and in physiology, the lecturers being Mr. 8. Rawson Gardiner, 
Mr. Sheldon Amos, M.A., Mr. Walter Braithwaite, M.A., the 
| Rev. Llewelyn D. Bevan, LL.B.; Mr. Jean Reinhardt, B.Sc., Mr. 
| J. Logan Lobley, F.G.S., F.R.G.S., and Mr. J. Beswick Perrin, 
| M.R.C.S.E., F.L.S., Demonstrator of Anatomy at King’s College. 
| The Saturday general lectures will be delivered by Mr. W. 
| Flower, F.R.S., Hunterian Professor at the Royal College of 
| Surgeons ; Mr. James Gairdner, of the Record Office, &c. , The 
Princi the Rev. Professor Maurice, will add the st t 
at the opening of the term on the 2nd proximo. 











Has previously received a Telford Medal. 
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NARROW GAUGE LOCOMOTIVE IN WOOLWICH ARSENAL 


WE illustrate above one of the many 
types’of small locomotive manufactured 
by Messrs. Manning and Wardle. The 
engravings are so complete that little ex- 
lanation is necessary. The engine, 
as outside cylinders Gin, diameter by 
8in. stroke, and is carried upon four 
coupled wheels 20in. diameter, having a 
wheel base of 3ft, 3in. Total heating 
surface is 76 square feet. The engine 
was constructed for a gauge of railway 
only 18in. in width, and is now at work 
in the Royal Arsenal at Woolwich. 





ROLLING MILL BELTS. 

Mr. James CHRISTIE, of Pittsburg, 
Pa., has communicated the following to 
our American contemporary, The Loco- 
motive :— 

“In driving 8in. trains of rolls the 
practice here is, when driving direct, to 
use engines of from 12in. to 16in. dia- 
meter of cylinder, similar in construction 
to the usual slide valve engines the 
country over, and working under a boiler 

ressure of, say, 90 lb. to the square 
inch, and average piston pressure of 
50 lb. The 12in, cylinders have proved 
inadequate; the 14in. have ample power; 
and the 16in. have an overplus, 

“‘The piston speed of these engines is 
invariably high, seldom less than 400ft. 
per minute, frequently 600 and 700, and 
sometimes as high as 800ft. 

**14in, belts have proved insufficient 
in driving such a train, l6in. do ve 
well, and 18in. are wider than needed. 
The l6in. and 18in. are, however, com- 
monly used, and are always double 
leather, or two or three-ply gum belts. 

** When driven from line shaft, which 
is the usual plan, 6ft. pulleys are used, 
both on line and on rolls, say 15ft. be- 
tween centres, and the angle of belts 
with a vertical line about 20 deg. Some- 
times the pulley on rolls is made heavy, 
but commonly separate fly-wheels o 
about 8ft. diameter and four tons weight 
are used. Tighteners are seldom em- 
ployed, speed of rolls from 150 to 250 
revolutions per minute, 

“In a steel mill here a 20ft. fly-wheel 
pulley on engine shaft, running at sixty 
revolutions per minute, drives a 6ft. 
pulley four tons weight on the train at 
20ft. distant, between shafts, horizon- 
tally. The train is a 9in. one, belt 17in. 
wide, of three-ply gum, and no tightener 


used, 

“The belt slips while rolling long 
lengths, which would indicate insuffi- 
cient momentum in, and lack of belt con- 
tact, on the fly-wheel pulley on the train. 

“Greater distance apart of shafts and 
less difference of diameters of pulleys 
would give, therefore, a better belt result. 

“‘T have never heard of any objection 
to the use of belts in rolling mills on 
the score of durabili 


**In order to obtain the full value of a belt it is first necessary | want of entire contact with pulley: and unguent put on the belt | Department of the Creu 
that it should be in thorough contact with the pulleys. A new | will be found of immediate benefit, as it softens its surface, and | of aluminium, sodium, and lithium, wi 


MESSRS, MANNING, WARDLE, AND CO., ENGINEERS, BOYNE ENGINE WORKS, LEEDS, 











fe 














PGs al 
“> | 


GHIinns 






tide of belt, on account of its smoothness 
and closeness of texture, seems to con- 
form to this necessary condition much 
sooner than the flesh side, which is open 
in texture and rough on the surface. 
But after the belt is once worn to the 
proper condition I doubt if there is any 
appreciable difference in the two sides 
in value, In fact, with well worn belts, 
which have been used alternately with 
each side to pulley, it is often difficult to 
distinguish the hair side from the flesh 
side. By well worn I do not mean in- 
jured by use, but simply that condition 
of belt in which the colour of the sides 
is rendered uniform by absorption of oil, 
and in which the surface gloss and tex- 
ture is made nearly uniform by contact 
with pulleys. Intimate contact between 
belts and pulleys is undoubtedly neces- 
— The utility of smooth faces to 
pulleys is also well established.” 





Tue City oF BRIsTOL.--Messrs. Laird 
Brothers, a few months ago, lengthened 
the Inman Steamer, Etna, about 40ft. and 
replaced her old engines of 350-horse 
power with new engines on the pound 
principle, of same power. The Etna is 
now called the City of Bristol. and has 
made one voyage across the Atlantic and 
back, her consumption of coal being 30 
tons per day against 60 tons formerly ; 
having largely increased accommodation 
for passengers and cargo. She can now 
carry sufficient coals to take her to New 
York and back, in addition to a large 
cargo. The fact of her being lengthened 
enables her to carry more cargo and 
passengers, thus rendering her a much 
more profitable ship, her speed now being 
as great as before. 

Rk. E. J. REED AND Sir SPENCER 
Rosrnson.— On Friday an announcement 
was made in Hull that the extensive iron 
shipbuilding and engineering works of 
Messrs. C. and W. Earle were being 
transferred to a joint stock company, the 
managing directors of which will be Sir 
Spencer Robinson and Mr. E. J. Reed, 
the late Chief Controller and the late 
Chief Constructor of the Navy. During 
the last few years Messrs. Earle have 
turned out of their yard, near the Vic- 
toria Dock, a large number of very fine 
iron steamers, and they have now five 
large ships upon the stocks, with orders 
for several others, The present yard has 
accommodation for the building of eight 
or nine vessels at one time, aud for some 
months past operations have been in prc - 
gr+ss for recovering more foreshore to be 
t ken into the yard, 

M. svisstneT, who is well-known 
in this country for his admirable des- 
criptions of our mining districts and mine 
machinery, communicates to the French 
Academy a notice of a new mineral 
found in the tin mines of Montebras, 

se, which is a compound of double fluorides 
a basic phosphate of 





belt will be found touching in spots, and will not pull well for | brings it in complete contact with the face of pulley. The hair | alumina, for which he proposes the name of montebrasite, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—MM. Xavier and Boyveav, Rue de la Banque. 
BERLIN. —Mesers, A. Asuer and Co., 11, Untre den Linden. 
Vv: A.—Messrs. GeRoup and Co., ‘Booksellers. 
C.—A.PHons Diirr, " 
MADRID.—D. Josz Atcover, Bditor and Proprietor of the “‘ Gaceta 
Industrial,” Preciados 49 y 51. 
NEW YORE.—Wrutuer and Rocers, 47, Nassau-street. 


TO OORRESPONDENTS. 
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*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing ations, be fed 





J. . 

N. Samira (Glasgow).—J/ you think proper to send drawings in confidence 
we shall be able to advise you. 

PROGRESS WHEN PracTicaBLe.—We have already noticed the invention at 
considerable length in a recent impression. 

E. E. B.—We are np og to inform this correspondent that he can obtain 
Sine moulding sand from Messrs. Carter and Barringer, Man:ft:ld. 

G. 8. S.—We are unable to say. The complication and expense of the 
arrangement may possibly have something to do with it, as well as the fact 
that no special advantage is gained by the use of the instrument. 

Hopervu..— We do not see that there is anything novel in your views. They 
have been put forward in one shape or other over and over again. If you 
can devise any good specific method of carrying out your intentions it 
shall have our best attention, but vague suggestions really possess no value 
whatever. It is next to impossible, besides, to make a novel suggestion which 


is also vague. 

R. W. K. (Ewbank Works).—There is something very wrong indeed, but it 
is impossible to say what without further information, Let us have all the 
particulars you can think of, and a rough sketch of the arrangement of the 
wind trunk and fan, and we shall gladly give you the best advice we can. 


Taz Enainesr can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 


‘ } M. (Liskeard).— We have written to you through the post. 
e 





from the office on the following terms ( paid in advance) :— 
Haly- ly (including double mumber).. .. «. £0 14s. 6d. 
Yearly (including two double numbers) .. .. .. £1 9s. Od. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made, Tue ENGINEER is registered for transmission abroad, 

Advertisements cannot be inserted unless delivered before siz o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, =. The lane averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and the publishing department of the paper 
are to be addressed to the Publisher, Mr. George Riche; all other 
letters to be addressed to the Editor of Tax Enoinzer, 163, Strand. 








DEATH. 
On the 21st July, at Blomfontein, South Africa, Mr. Jouw M. Macivre, 
C.E., late of the East Indian Railway, Bengal Division. 
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THE STOWMARKET EXPLOSION. 
Jupcine from the tone of the articles in the daily papers, 
the verdict on the Stowmarket explosion appears to have 
taken the public by surprise. To those, however, who 
have carefully watched the proceedings the conclusion isa 
natural one. There is, no doubt, a tendency to judge harshly 
ranifested by those who are suffering from results which 
can hardly fail to appear to be the consequences of some act 
of omission or commission, which in the light of sub- 
sequent events seems to have been a fault. Added to this, 
at an inquest there is sure to arise the suggestion that the 
life of the workmen has been risked, nay sacrificed, because 
his master was making haste to be rich; and advocates may 
generally be found to press this line of reasoning on a 
jury. On the other hand, a large firm have generally in 
their favour the fact that their business benefits the town 
and locality, and so long as Stowmarket and Waltham 
Abbey find that their prosperity is kept up by the manu- 
facture of explosives, the inhabitants are not likely to 
take fright too readily at the report of danger. No doubt 
it is most desirable that advocates should be found ready 
to espouse the cause of the bereaved families, and there is, 
after all, no harm in having speakers who express in every 
gesture, almost in every line in their faces, the grand dogma 
that “one man is not only as good as another, but a great 
deal better.” Such advocates should recollect, however, 
that even a good argument may be pushed too far; and that 
occasionally a legal gentleman has so conducted himself as 
comseiinaly to enlist the sympathies of the audience 
against him, so that any rebuff he receives is hailed with a 
ae a applause, and this when it occurs is to be 
regretted. 

e have said there is no cause for surprise in the verdict 
pronounced, and to this we may add that it is on the 
whole satisfactury. To those who are most directly con- 
cerned, those who have lost relations in the explosion, there 
can be little sense of satisfaction it is feared, simply because 
no human power can restore those eag ge lives ; but 
to the public it is something to learn that, erga ol it 
may be too much to say that accident might not have 
been prevented, it is not at all’events to be attributed to 
any absence of reasonable care and vigilance. Certainly the 
conclusion that the act leading to the accident was an in- 
tentional one is sad enough ; yet there is no probability that 
its consequences could have}been foreseen by the perpetrator. 
Indeed, very reckless acts are from time to time committed 
almost without any object, so that the actual existence 
even of malice is scarcely certain. The fatal explosion at 
the Royal Laboratory in the autumn of 1867, by which 
several lads were killed, was proved to have been caused 
by a boy, in spite of his having been properly cautioned, 

ing a percussion = by repeated blows with a 
wooden mallet, he himse ing the first victim to the 
consequences, Even the supposition that some person en- 
deavoured to injure the company commercially is to be 
preferred to the idea of deliberate negligence on their part. 

To turn, from i i 


t the ciao 
of the question, What are the grounds on which the jury 








base their opinion that“ sulphuric acid ” was added “to the 
-cotton subsequent to its passing the tests required by 
vernment;” and “ that there is no danger in manu- 
facture of gun-cotton in the wet pi but that the 
ae storing should not be allowed near a town;” 
also there should be “constant Government inspection.” 

To make the matter more clear to our readers, we give at 
page 178 a plan of the portion of Messrs. Prentice’s gun-cot- 
ton works where the explosion occurred. It will be seen that 
the buildings and sheds form three groups. Those marked 
A, where the cotton is dipped in acid and converted into 
gun-cotton and washed; group B, where it is pul com- 
pletely purified, and formed, with the addition of alkali, into 
pellets ; and group C, where the discs are dried and packed, 
to which may be added group D, the i 

The evidence as to the examination of samples of Messrs. 
Prentice’s cotton now in store is to the effect that the great 
bulk is sound and good, while a certain percentage is very 
bad, that is, it contains so vy dy quantity of sulphuric 
acid that there is little doubt such cotton by sponta- 
neous action caused the explosion. The jury argued, not 
unnaturally, that since the acid is out of all proportion to 
that which could be carried from the acid bath by cotton 
a g through the usual processes, no matter how care- 
essly performed, it follows that such acid must have been 
subsequently added. There is strong reason to support this, 
for,as we pointed out in our article of August 25th, 
sulphuric acid does not enter into combination with the 
cotton at all, and hence its constitutent elements do not 
exist in the substance; so that while it is possible to in- 
crease the quantity of free nitric acid in gun-cotton b 
such an action as causes chemical decomposition, free sul- 
phuric acid can only come into it by being actually aided. 
Again, with reference to such addition of acid, the jury 
argue that not being evenly distributed through even one 
batch of cotton, but being found only in certain individual 
discs, such acid must have been added after the process 
known as hing, because in that operation the pulp is 
all onbel ap thoroughly together, and brought into a 
uniform condition, in addition to which the quantity of acid 

resent in the poacher which turned out such cotton would 
enormous, In short, the jury imply that the cotton 
passing successively through the processes in the groups 
A, B, and C in our plan, received its injury after leaving 
the poaching-house B, and before coming into the group C. 
Now it will be seen that the carriage of acid from the 
locality A, to which it belongs, into the region indicated, 
if not malicious, could hardly have been otherwise than 
intentional. Extraordinary blunders, no doubt, may occur 
once in a way; but, if we. understand the bearing of the 
evidence, this act must have been repeated from time to 
time. This is the ugly feature in the case. 

Next, as we have said, the jury. learning that an explo- 
sion during the wet processes is impossible, speak confi- 
dently of the safety of the same; but the dry processes 
carried on in the groups C C they regard with apprehen- 
sion, and consider unfit to be conducted in the vicinity of 
atown. Looking atthe character of the dry processes, and 
at the fact that the charges are widely distributed, it might 
have been reasonable to allow the dry processes to follow 
the wet, and so to complete the manufacture if desired, so 
long as the quantity of dry cotton, either on plates or in pack- 
ing sheds, was such as to render it impossiblejthat oa 
could be caused to adjacent = * and so long as all 
magazines were far removed. Lastly, in the recommenda- 
tion of “constant Government inspection” we thoroughly 
concur. The Messrs. Prentice’s fatal confidence in the pre- 
sumed properties of their own cotton is in itself a suffi- 
cient proof that the sincere belief of an enthusiastic man 
in a dangerous creature of his own adoption is not a suffi- 
cient guarantee of safety. A certain inventor at Shoe- 
buryness was once bitterly offended at being compelled to 
retire “ under cover” while his gun was fired; it is said 
he even offered to sit on it, yet at its second round it burst 
violently. On his own plan he would have been killed; 
under Government supervision he was only much sur- 
prised. Till “some power the gift ’ll gi’e us to see our” 
explosives as others see them, we had better have Govern- 
ment inspection. 

But here, on this very ground on which we have touched, 
we are met with the that has been raised, that if 
Government referees are, like Professor Abel, patentees of 
processes, they are the last men to be constituted the guar- 
dians of public safety and of the interests of the country. 
This view of the matter isa reasonable one; at the same 
time there is in this instance much to be said on the other 
side. If Professor Abel is immediately interested in the 
rapidity of manufacture of gun-cotton, its reputation also 
directly concerns him. To him a catastrophe like that of 
Stowmarket must be in every way peculiarly painful, and, 
asa matter of fact, we could reasonably expect to secure 
in no one in the same degree the qualifications of expe- 
rience and seience together with the motive of regard 
both to his reputation and his pecuniary interests, as in 
Professor Abel. Should it, however, be thought desirable 
to have a War Department chemist who is not interested 
directly or indirectly in any explosive compound, one of 
two courses is n : eitber he must be paid so highly 
as to make it worth his while to forego his claims to his 
inventions, or he is likely to be a man very inferior to Mr. 
Abel, for it would be only ressonable to expect that as soon 
as a clever man to see the ue greene J of t 
success jn any branch of work he had commenced, he 
would leave the Government service. Asa matter of fact, 
however, it does not appear to have been Professor Abel’s 
province, as chemist to the War De ent, either to test 
the supply of cotton purchased by Government or to make 
official su, ions as to the of manufacture 
carried on in a private firm, and we therefore repeat that 
we most thoroughly with those who advocate a more 
com system of Government inspection of factories of 
explosives throughout our country; and we learn with 
pleasure that in Smith, R.A., the late assistant super- 
aapceens of be os = megs has age a to assist 
in the work so begun by Captain endie. 

There still remalas one serious matter to conaider : How 
will gun-cotton now stand in the market? or as the Prus- 





sians express it, has it any “future?” To commence with 
our oe store hag Government cotton, it a, — hear, 
samples strongly impregnated with sulphuric acid ; this is 
aserious matter. Macaulay of qualities which 
tend to make men interesting rather than prosperous; this, 
we fear, is the condition of our cotton. e changes 
which may occur to it in the of sulphuric acid 
are most interesting, but they do not conduce to its proe- 
perity. It would be asurprise at the moment we wished to 
use it to find, instead of a magazine of gun-cotton, a magazine 
of grape sugar—or should nitric acid be greatly in excess, a 
magazine of oxalic acid. But unfortunately a more proba- 
ble result than either of these is spontaneous explosion, so 
that we have had to submerge our store of gun-cotton, 
Possibly there may arise some system of keeping gun- 
cotton wet and safe till required for use, but it is a question 
whether, like powder rendered safe by Mr. Gale’s wixture, 
the work of bringing it into its inflammable condition is 
not too formidable to be contemplated. One thing is quite 
clear, while the possibility exists of spontaneous explosion, 
the prospects of gun-cotton are bad. In fact, it becomes 
n for manufacturers to win the confidence of the 
public by, if possible, thoroughly guarding against such a 
contingency. First let them show that no cotton is sent 
into the market with acid present in it, or even with the 
tendency to become acid in a sensible degree ; and, further, 
it will be desirable to show clearly under what circum- 
stances cotton will behave like a combustible, and what 
conditions, such as the long continued heating and sudden 
movement of it which caused Mr. Edward Prentice’s 
death, are necessary to develope an explosive action ; and 
in such a task we wish them all success, 


THE INSTITUTION OF CIVIL ENGINEERS, 


TuE proportion which the number of the governing body 
such as the council of the Institution of Civil Engineers, for 
example, should bear to those governed, has always been a 
difficult question to decide. Roughly, it may be stated— 
very roughly—the ratio should be direct, an increase in the 
one being attended by a corresponding augmentation in the 
other; but the adjustment of this increase in the majority of 
instances appears to depend upon no law or rule whatever. 
At a recent meeting of the members of the Institution of 
Civil Engineers it was resolved to add three to the exist- 
ing council, which were considered the proper equivalent 
for an increase of 1370 in the number of members. If we 
accept the broad statement made above there would be in 
one sense no limit to the council or governing body of an 
Institution or Society similar to the one under considera- 
tion. Obviously this would not be peey advantageous, 
and the reason is evident when the nature of a council is 
rightly regarded. It has two functions, the representative 
and the executive, distinct notwithstanding that they are 
to some extent combined. The former is susceptible of a 
greater expansion than the latter. In fact, when a certain 
maximum number is reached in the executive or managing 
department, any further addition becomes positively in- 
jurious to the interests of the Institution, as the chances of 
concord among the council members is inversely propor- 
tional to their number. On the other hand, the stronger 
the representative body, so long as it consists of men of 
eminence and ability, the better for the a maga they re- 
present and the society to which they belong. That it is 
necessary to incorporate the two classes in the council arises 
from the fact that the men hest calculated to manage the 
interests of the community might not be those best suited 
to represent it, and vice versd. A comparatively young 
professional man in both years and practice might be 
thoroughly competent to discharge the duties of an execu- 
tive member, but would evidently not figure so well in the 
character of a representative as an older and more ex- 
perienced practitioner. This distinction between the two 
classes of members which ought to compose a council such 
as that of the Institution of Civil “7 is frequently 
lost sight of. In has been contended, in more than one 
society of a professional and scientific character with which 
we are acquainted, that unless a council member attends 
the meetings, or at any rate a minimum number of them, 
he has no right to be on the governing body at all. This 
is a very shortsighted policy, and can only be defended on 
the grounds that his presence is absolutely indispensable to 
the purposes of the meeting—a contingency that rarely or 
never arises, The fact should not be ignored that an emi- 
nent representative member is quite as useful to the in- 
terests of an institution, and promotes its welfare quite as 
much as the most efficient executive that ever sat ata 
board. The most zealous secretaries, and most accom- 
plished traffic managers that ever took service with a com- 
pany, could never make railways pay if they had not able 
and distinguished representatives as directors to back them. 

It may be laid down as a general rule that all self-con- 
stituted governing bodies—that is, all bodies which possess 
in themselves the power of self-election and re-election— 
are essentially If carried to an extreme under this 
system os becomes exceedingly difficult, and the in- 
fusion of fresh blood into the governing body well-nigh 
impossible. Our meaning will be at once understood if we 
suppose that the members of our Parliament re-elected 
each other, instead of their being returned by the votes of 


their constituents, It is manifest that in the former case . 


a change could only take place either by the creation of a 
new seat, that is, by virtually increasing the number of 
members, or by a v occurring in consequence of the 
resignation or death of an existing a Now, 
this state of affairs is precisely that which prevails in the 
Institution of Civil Engineers and many other scientific 
societies in which the principle of retirement by rotation of 
the members of the council is not practically carried out. 
In order the more effectually to prevent the admission into 
Se crane of new men, or outsi mee panes yee 

t blishing a council, or ouse, or home list, as it 
io termed, contaialag the uamnse of these whem the gover 
ing body consider the most suitable to act in that capacity. 
ney ay Oe put themselves forward for re-elec- 


tion, as, wi exception of one or two fresh names, the 
couall Wats Semin the same year after year. It appears 
to be tacitly upon that because a man is once put 
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on the council he should always be on it. It is needless 
to point out that this supposition ignores the fact that, 
however eligible a man may be at one time for the duties 
of an office, he may not, and does not, remain always 
equally competent to discharge them. That men, however 
advanced their age may be, and however incompetent they 
may bein consequence, are loth toresign the functionsattached 
to any position they may hold, is a fact too well-known to 
require comment. Were this not the case there would 
have been no necessity for legislating for superannuation 
and compulsory retirement in nearly all the departments 
of the Government service. The question of the exclusive 
nature of the mode of election adopted by the Institution 
of Civil Engineers was very warmly discussed at one of the 
recent general meetings. It is true that the members, asa 
body. have the power of rejecting, or rather of not return- 
ing, the men selected in the council list, but the power is 
rarely or never exercised. Opposition to the council 
list signifies canvassing among the members, the stirring up 
of party feuds, appeals to self interests, and is the cause of 
an immense amount of petty squabbling and bickering 
which should be avoided at all hazard. It is totally de- 
structive of that general feeling of unanimity and honour- 
able emulation which has always charactised the proceed- 
ings of the Institution. 

Taking, as we ever have done, a lively interest in 
the welfare of the Institution, we are glad to per- 
ceive that some modification is to be introduced into 
the working of the governing body. The influence 
which the house list exercises upon the votes of 
the members at Jarge may be said to be practically omnipo- 
tent. At the recent meeting, a member of twenty-five 
years’ standing stated that until that moment, he never 
rightly understood that he had any power to do otherwise 
than vote for the names mentioned in the house list. Up to 
that time, he “should just as soon think of removing the 
Queen from the throne as to vote otherwise than for the 
house list that is sent to me by the council, as the repre- 
sentative body.” And a similar state of affairs exists in all 
societies similarly conducted. If a system of compulsory 
retirement by rotation be adopted there is no necessity 
for the council to exclude a member especially from their 
list. He goes out asa matter of course. It is of no im- 
portance tou what particular society of men we are now 
alluding. The remark applies to all, that the same men 
should not sit at the board year after year to the exclusion 
of others, who are the representatives of new branches of 
the particular profession or science which is fostered by the 
society in question. Let those who have had their turn 
make way tor those whose turn is to come, so that the cir- 
culation throughout the whole system may be vigorous 
and healthy. 

Having now briefly adverted to the matter which occupied 
the principal attention of the late meetings of the Insti- 
tution of Civil Engiueers, we may now allude to a subject 
which has long been a source of secret dissatisfaction to the 
younger members who are bond fide engineers. It is the 
anomalous position which they occupy as Associates. This 
is in some measure due to the fact that the profession has 
no recognised status, no acknowledged standard in com- 
mon with others of a learned and scientific character. In 
the collateral professions, such as law, medicine, the Church, 
and the army and navy, directly a man has passed through 
the ordeal necessary to qualify him for admission into the 
body to which he desires to belong, he is at once received, 
and placed on the same footing as the oldest member of it. 
It is not to be understood by this statement that there is 
no difference between the new comer and the old. We do 
not mean to assert that a young barrister who has only just 
been called ison a level with the Solicitor-General. Age 
ard experience will always, and very justly too, carry their 
proper weight. But what wedo mean to assert is that in 
one sense the youngest barrister and the youngest medical 
man who are duly qualified are on a par with the oldest 
member of the profession. There is just as much dis- 
tinction between the former and outsiders who do not 
belong to their body, as there is in the case of their seniors. 
The same conditions ought undoubtedly to prevail among 
engineers, and some modification ought to be introduced 
in the Institution of Civil Engineers to that effect. At 
present, an Associate, although he may be a thoroughly 
qualified, and an experienced engineer besides, is classed 
with those who have no pretensions, open or covert, to 
the profession. Any Associate who is a bond fide engineer, 
and holdsa position assuch, isentitled to be classed in thesame 
general rank as the President, although there may be a differ- 
evce made in their particular instances, If the Institution of 
Civil Engineers intends to occupy the same position with 
respect to the profession as the College of Surgeons does 
with regard to the members of the faculty, or the Iuns of 
Court to barristers, it should include within its limits all 
bond fide engineers, whether young or old, experienced or 
inexperienced. ‘The question that will be probably put 
will be, is there to be no distinction made between mem- 
bers ? are all the present Associates who are engineers to be 
transferred to the class of full members? By no means, 
It is not the incorporation of the younger members of the 
profession with the old that is so very desirable, but the 
separation of them from those who do not even profess to 
belong to the profession. It is unfair to professional meu, 
who by no fault of their own have not the grey hairs of 
their elders, to class them with outsiders, who now take the 
same rank with them in the Institution. For this very 
reason many competent men and sound engineers will not 
join the Institution. Very justly, they consider that they 
should be classed in a different category to mere outsiders, 
although they may not in point of age and experience come 
up tothe standard of full membership. We find no fault 
with the qualifications required for the higher rank, On 
tbe contrary, we are entirely of opinion that only men of 
mature age and considerable experience should be advanced 
to that position. Yet we are also of opinion that the posi- 
tion of the younger men should be improved. The ques- 
tion will then arise, How is this to be done? Any change 
that will seriously affect the working of the Institution or 

ts future —_ would on many accounts be unde- 
sirable, But there is in reality little change necessary. 





All that is needed is to create a class of junior members» 
to which shoald be transferred all those existing Associates 
who ate bond fide engineers. The present full member 
would take rank as senior membér, and the Associates 
would remain in their proper sphere. In other words, they 
would consist of persons who are not engiuveers, although of 
considerable scientific attainments, and thus the line would 


be drawn between the professional man and the outsider. | 


An innovation of this kind would do justice to the young 
members, raise the tone of the profession, and be of 
undoubted service to the Institution, 





FOREIGN PERIODICAL LITERATURE. 


Ar the meeting of the French Academy of August 21, M. 
Chabrier presented a paper on the determination of nitrous acid 
and nitric acid in rain water (“Comptes Rendus,” p. 486). From 
observations taken at Saint-Chamas, the author finds that each 
hectare of arable land receives in the course of a year 3°75 kilos. 
of nitrous acid, corresponding to 5°43 kilos of nitrite of ammonia. 
At p. 490 some particulars are given of M. d’Abbadie de Bar- 
rau’s method of distilling crude petroleam with the view of 
separating the various oils which it contains. P. Volpicelli 
(p. 492) communicates some interesting facts relative to the 
depression of temperature produced by a blast of air on a 
thermo-electric pile. He shows that cold is not always produced, 
an opposite effect sometimes taking place. As an instructive 
illustration of the transformation of motion into heat, he states 
that a ball of phosphorus, when fired against a wall from an air- 
gun, becomes instantly ignited by the heat generated by the 
impact. Berthelot (p. 494) publishes some new contributions to 
the history of carbon, in which he investigates the nature of the 
graphite occurring in the Cranbourne meteorite, and of the 
amorphous carbon produced by the reduction of carbonic oxide 
by iron. The latter substance was obtained by M. Gruner 
in the course of some experiments which we noticed a few weeks 
back. As a test for minute quantities of alcohol, Berthelot 
(p. 496) proposes to use benzoic chloride, C,, H; ClO., which, 
in the presence even of highly dilute aqueous solutions of alcohol, 
is decomposed with great rapidity. Friedel (p. 497) makes 
some remarks on MM. Troost and Hautefeuille’s paper on the 
apparent volatilisation of silicium, presented to the Academy on 
the 14th of August, Le Bel (p. 499) gives an account of his 
investigations of the petroleum and bitumen found in the De- 
partment of the Bas-Khin. The former product occurs only at 
Schwabwiller, P. Bert continues, at p. 503, his investigations on 
the effect of a vacuum on various animals, and on the rationale 
of their death under such circumstances. E. Decaisne (p. 507) 
notices the effect of eating bread attacked by the fungus known 
as oidium aurantiacum. Owing to the recent appearance of this 
fungus in Paris, a commission of members of the Academy has 
been formed to investigate the causes which lead to its develop- 
ment. Delesse (p. 511) contributes a paper on a subject which has 
been much investigated of late, viz., the nature of the sea bottom 
in the vicinity of the American continent. At the meeting of 
the 28th of August M. de Saint-Venant read a mathematical 
paper on the theory of the swell of the sea, and of what sailors 
call a “chopping sea.” M, Dumas gave an account of the 
“ phosphorus-bronze” of MM, Montefiore-Levi and Kiinzel, 
aud of its use in the manufacture of artillery, and for various 
purposes to which gun-metal is applicable. Abbé Richard com- 
municated a paper descriptive of some ancient stone knives and 
other tools found at Mount Sinai, and at the Tomb of Joshua 
(p. 540). H. Resal (p. 542) shows, by the aid of mathematical 
formule, how to calculate the form of the segments of the 
Swedish piston. A. Pacinotti (p. 543) claims to have constructed, 
in 1860, a magneto-electric machine for producing continuous 
currents, on the same principle as that described by M. Gramme, 
in the “Comptes Rendus” of the 17th of July last. M. Janssen 
follows, at p. 546, with a most interesting paper of thirteen 
pages (far beyond the limits usually allowed in the “Comptes 
Rendus”) descriptive of his escape from Paris in the Volta bal- 
loon, on the 2nd of December last. After a voyage of five hours 
and a-quarter, he landed safely at Briche-Blanc, a village in the 
arrondissement of St. Nazaire, with his large cargo of meteoro- 
logical and astronomical instruments uninjured. From thence 
he made his way to Marseilles, where he embarked for Algeria 
for the purpose of observing the solar eclipse of December 22. 
G. Salet (p. 559) shows that sulphur exhibits two distinct 
spectra, one consisting of lines and the other of bands. The 
first is obtained by the disruptive discharge, and the second by, 
charges of lower tension, by the combustion of sulphur in the 
hydrogen flame, and also, but with less distinctness, by the 
simple absorption of sulphur vapour. Alvergniat, p. 561, pro- 

ses to construct Geissler tubes with the electrodes outside 
instead of inside, thus avoiding the inconveniences of the absorp- 
tion of the gas by the metal constituting the electrode, and of 
the partial volatilisation of the metal. The Abbé Laborde 
(p. 561) contributes some expe:iments which elucidate the 
difficulty of heating water by the direct contact of fame. He 
also shows that the blow-pipe flame is unable to penetrate even 
a very thin sheet of water, and draws some practical conclusions 
therefrom relative to the extinction and prevention of the spread 
of fires. MM. Troost and Hautefeuille (p. 563) contribute a 
paper on the subchlorides and oxychlorides of silicum, « propos 
of their communication, presented on tne lith of August, on 
the apparent volatilisation of silicium. 

G. Mercier contributes a paper on the manufacture of red 
lead to the “ Annales des Mines,” vol. xix., p.1. The conver- 
sion is carried on in an ordinary muffle, and the process is said 
to be far more rapid and economical than those now in use. 
This is followed by a short note on the use of nitro glycerine in 
the marble quarries near St. L6, where it appears to have given 
great satisfaction. The most important paper in the present 
number is, however, that by A. Henry (p. 21) on the various 
explosives used in mining. The first part is devoted to an exa- 


mination of the comparative value of different explosive com- 
* . np It will thus be seen at a glance that the carboys of sulphuric acid 


pounds, regard being had to the prelimivary Jabour in boring, 
&c., the absolute power of the explosive, and the safety to the 
workmen. In the second part the author describes the physical 
properties of gun-cotton, nitro-glycerine, dynamite, dualine, and 
lithofracteur. The mode of application of each of these com- 
pounds is treated of in the third part, whilst the precautions to 
be observed in storing and handling them are laid down in the 
fourth part. The geologist may, perhans, find something of 
interest in a long description of the rocks of the Siebengebirge 
and the Eifel, by R. Zeiller. at p. 61. Following this, we have 
reports on two accidents caused by the escape of steam from 
the two steam engines which were under repair, communication 
with the boilers not having been effectually cut off. Accounts 
of two colliery accidents, which happened two years ago, bring 
a somewhat uninteresting number to a conclusion, 

The last numbers of “ Annales des Ponts et Chauesdes,” 
contain (vol. xx., p. 865) a paper by W. I'raisse, on the bydro- 
logy of that part of the Swiss Jura comprised between the Lake 


of Neuchatel and the town of Soleure. After about fifty years’ 
discussion a plan has at Jength been adopted for preventing the 
frequent floods, and draining the marshes in this district, by the 
correction and deviation of the Aar, Thiele, and Broye, which 
rivers drain into the Lake of Neuchatel, the Lac de Morat, and 
the Lac ae Bienne. The works were finally decided upon by 
the Federal Chambers in June, 1867, and were commenced some 
time ago. The cost is estimated at 14,000,000f., but this 
does not include the subsidiary works which will be rendered 
necessary in other cantons by the changes of level which will 
}ensue. M., Michal (p. 387) discusses the various formule which 
have been proposed for calculating the flow of water over weirs. 
The author considers with what amount of accuracy the volume 
of water discharged by a stream may be determined by the 
erection of a temporary weir. Experiments on a large scale are 
now being made in connection with the Paris waterworks. M. 
Vallés (p. 404) contributes a paper on the theory of friction, 
which, so far as we can discover, contains no novel point what- 
ever. M. Saint-Yves (425) has an elaborate paper on the use of 
of Poirée’s needle-weirs where a head of more than two metres 
is required, The advantages of needles of various forms and 
arrangement are discussed with great detail. The volume cun- 
cludes with a paper by M. Albaret, of over a hundred pages in 
length, on the theory of elliptical-arched iron bridges, with 
special reference to those on the railway from Algiers to Oran, 
the arches of which are from twenty-five to fifty metres span. 
The concluding chapter of this memoir is of a more general 
character, and gives formule for expressing the total weight of 
iron bridges as a function of their span, together with a method 
of determining the most advantageous number of arches for a 
bridge of a given length. 








ON THE CALCULATION OF THE POWERS OF 
TELESCOPES. 
[By Rev. E. L. Bertuon, M.A., F.R.A.S.]] 


Ir is felt by all who use telescopes of all sizes, from the little 
hand glass to the largest astronomical instruments, how desirable 
it is to be able to ascertain the precise power or magnification 
produced by any given eye piece upon every object glass or 
speculum. Various contrivances for this purpose, of which the 
double image dynamometer is the best, are used by a few of the 
possessors of first-class telescopes, but they are costly, and 
neither very accurate nor easy to use. 
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The dynamometer about to be described, embracing a well- 
known principle, is a simple, cheap, and very accurate little 
instrument for estimating at once the exact power used. It 
proceeds upon the following principle :—“ The power of a tele- 
scope is the quotient of the diameter of the object glass or 
speculum divided by that of the little image of it seen in front 
of the eye-lens by withdrawing the eye sume distance away. 
When the telescope is directed to the light this little disc is very 
bright, well defined, and bears any amount of magnifying. It is 
not actually with or upon the eye-lens, but remains unaltered in 
size at a considerable distance, and is not affected by focal 
correctness.” 

The Berthon dynamometer is a beautifully engraved brass scale 
of a V shape, and is used in the following way. Holding it in 
the left hand against the eye-piece, and a convex lens as a 
magnifier, of about 2in. focus, in the left, the V scale is shifted 
till the little image exactly touches the -two edges of the brass. 
The decimal number must then be noted at the point of contact, 
and the diameter of the object glass or speculum divided by it. 
The correct power of telescopes thus given will doubtless 
cause some disappointment to amateur astronomers, for they will 
find that few if any opticians are to be found who do not over- 
rate the powers of the telescopes they sell. The instrument can 
be obtained from Mr. J. Tuck, of Romsey, Hampshire. 








HOW GUN-COTTON IS MADE. 


Tue following description of the manufacture of gun- 
cotton at Stowmarket, from the pen of a well known and 
able critic on ordnance and explosives, we condense from 
the Standard. It may be read with advantage in con- 
junction with the ground plan which we give of the pre- 
mises. 


The Stowmarket works are situated in a large flat meadow, 
probably twenty or more acres in extent, through which the river 
Gipping flows, cutting off the original factory erected about 1863 
from the new extension works hardly completed and not fully in 
operation at the time of the explosion. The entire series of build- 
ings more or less enclose a quadrangular area, which, standing by 
the entrance through the engine-house and looking towards the 
interior, are thus arranged. Immediately on the right are the old 
works, into|which the waste cotton to be manufactured is still 
received, after being opened out to dry in the receiving shed. In 
the same line, forming the right-hand boundary, are the old dip- 
ping tanks, and the first series of centrifugal machines for whirling 
out the acid from the dipped cotton. Next are the acid tanks for 
the service both of the old and of the new dipping-houses. Be- 

ond these are the new dipping tanks and the new acid centrifugals. 
In an inner line, parallel with the foregoing building, are placed 
the washing tubs and tanks upon the bank of the river, which cuts 
off this portion from the rest of the works, The boundary behind, 
in the line at right angles to the one we have noted, is formed by 
the beater house, the poaching house, the weighing sheds, and 
the hydraulic house ; the engine house and offices form the angle 
of the two blocks. In two lines, along the middle of the whole 
area (parallel with the right-hand boundary), were the drying sheds, 
and on either hand of tifem, about the middle of their length, were 
the two packing sheds. In the field to the left were the three 





magazines which exploded. Facing the spectator the view is open. 


and the bottles of nitric acid were received and used in the build- 
ings forming the right-hand boundary, and which were along their 
whole line cut off by the river—which is some 20ft. broad, flowing 
between deep banks—from the other, or washing, pulping, and 
drying portions of this factory. It is clear, therefore, that any 
aci'l found in any part of the works where it could be used to 
damage the finished material must have attracted observation as 
being where it was not required. 

The cotton used is the fine white waste from the cotton mills. 
After the bales are opened out in the receiving shed, the cotton, 
which is in loose rough tangle, is passed over to the first drying- 
room, where it is well spread over open lattices, and subjected to 
a high temperature. After this it passes to the second drying- 
room, also heated by exhaust steam from the engines, where, when 
all moisture is thoroughly driven out, it is weighed into separate 
pounds and passed on through a box tunnel to the dipping: ouse. 
‘There is a long bench of gas each about l4in, wide, 2ft. 6in. 
long, and 14in. or 16in. dee ese contain the mixed acid, viz., 
one part of nitric acid with three times its weight of sulphuric 
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acid. Into one of them each separate pound of cotton is dipped, 
stirred about for a few minutes, and is then taken out by an iron 
fork on to an open grate at the back of the tank, where the super- 
fluous acid is partially pressed out by a hand lever with a plunger. 
The aay | of acid absorbed in each operation is about 
10lb. or 111b., and this is replaced after each dipping. Esch 
workman has four tanks to attend, and he places the 11b, 
batches of cotton in one tank after the other, taking them out 
in the same order, and filling up as he goes on. The pats, suffi- 
ciently pressed to prevent dripping, are next carried on to the 
— house, where they are put separately into earthen pots 
about 8in..or 9in. deep, and 7in. in diameter, with overhanging 
lids, and standing about three-quarters of their height in water, 
The cotton here stands for twelve hours, the object being to con- 
vert the particles and portions of the cotton which had escaped 
conversion in the first dipping process; there being still amply 
sufficient acids in the mass to continue the chemical action upop 
the unchanged fibres. The heat generated in this operation is 
considerable, and smouldering not unfrequeatly sets in, but is 
sto by a little addition of acid. The pots are replaced and 
refilled in rotation as the digested cotton is taken away to the 
centrifugals, The centrifugal machines are arranged in sets of 
four in an adjoining house, and consist of good sized coned 
discs, surrounded with a wire or perforated screen; they are 
set horizontally, with their shafts vertical, These work within 
protecting cylinders, and are driven by bevel-wheel gearing and 
pulleys at the rate of 1500 or 2000 revolutions per minute. Six of 
the pots are —- into each centrifugal, the charge being broken 
up and uniformly distributed before the disc is setspinning. The 
moment the driving gear is put on the cotton flies out towards the 
wire screen, and the acid is whirled out through the meshes like 
water from atrundling mop. This som is continued until 
the dripping of the acid ceases, when the machine is stopped and 
its contents, hooked out by iron forks into an iron pan, are carried 
smoking with red fumes and ‘‘ copped” or tipped into the water 
tub, which is a round wooden iron-hoope: article, about 3ft. 
6in. deep, and 4ft. in diameter, stuck low down in the river bank, 
with a spout of water constantly running into it. Only one charge 
from the centrifugal is put in at a time; that is, 6lb, of the ori- 
ginal cotton, now converted into gun-cutton, and each charge 
remains in the washing-tub during the time the following charge 
is being dealt with in the centrifugal. The object of this immer- 
sion is to arrest chemical action, to overcome the heat, and as much 
as possible to wash out the acid. All the operations up to this 
stage are important, indeed of vital consequence, to the perfection 
of the gun-cotton. In the first dipping into the mixed acids the 
gun-cotton is really made. It is then that the nitric acid combines 
with the cellulose of the cotton, and the tri-nitro-cellulose, or 
pyroxilin, is actually produced. So much nitric acid is locked up 
with the cellulose, that 60 lb. of cotton going into the factory comes 
out of it 1001b. of gun-cotton. The remains of original cotton un- 
converted in the mass dipped would tend to the instability of the 

roduct, by inducing chemical change, and therefore care 
fe taken to allow the residue of acid held in the meshes of the 
cotton to act for a sufficient period to leave nothing undone. 
From the centrifugals the acid turned out is mostly sul- 
phuric, with a small quantity of the nitric which has not 
combined, In the first tubbing the acid washes out more frecly 
and readily than at any future stage; one might almost indeed 
say that if this washing be imperfect the final product will neces- 
sarily be imperfect in consequence. It was in respect to these 
stages that both the witnesses, James and George Smith, stated 
the work to have been hurried. From the tubs the charges are 
thrown into a large tank about 10f¢. long, 6ft. wide, and 4ft. or 
more in depth, through which a current of water coming in near 
the top at one end flows out through the bottom at the other. 
From this tank the supply of gun-cotton for the subsequent 
operations on the other side of the grounds is taken. The cotton 
rests in it from twenty-four to twelve hours, that is to say, it is 
filled bya day’s work, and emptied by the next day’s requirements. 

We will now follow the cotton through its finishing stages in 
the second part of the factory. Taken from the first tank, the 
cotton is carried to another seriesof centrifugals, or rather to four 
centrifugals and their tanks. Passed through the first centrifugal 
until the water leaves off running it goes into the second tank, 
thence into the second centrifugal, then into the third tank; 
again into the third centrifugal, next into the fourth tank, and 
finally at this stage into the fourth centrifugal. Each charge, as 
it is finished, is carried on a wooden beck by hand to the beater 
engines, which by means of their bevelled knives and kuifed 
roller first break the clots, and then, the beater being screwed to 
adjustment, the cotton is pulled and lacerated into a pulp, which 
as finished runs away by a trough into the poacher, the wheel in 
which stirs it up continually for some time. When the pulp is 
sufficiently treated it is run off through a valve by a wooden 
trunk into an empty tank about 10ft. long and of similar dimen- 
sions to the first receiving tank. The poacher house is one large, 
long, spacious building, clear—that is, unpartitioned—from end 
to end, so that every one in it can see along its entire length and 
extent. The poachers, which are large oval troughs about 12ft. 
long, 8ft. wide, and 4ft. 6in. deep, have at one side, extending 
half way across the breadth of the trough, a large wooden wheel 
like that of a water-mill, which revolves, dragging the pulp in on 
one side and turning it out on the other, so that it is thus kept in 
commotion, a man also stirring it up occasionally from the bottom. 
The pulp is covered over by about 2ft. of water, with which it 
more or less commingles. There are pi also for letting in 
water and running it off. At this stage Sy alkali and the lime 
are added. It is from these poachers that the samples are taken 
for the chemist’s tests. 

The batches of gun-cotton as they come out of the centrifugal 
machines are carried in wooden becks to the weighing sheds, 
where they are divided and weighed for charges for the hydrau- 
lic presses, These weighings are put into little tin cans and set 
in boxes, which when full are passed through the wall of the shed 
into the charge-room, where they are made into charges by being 
put into tubes with wide bell mouths or funnels, and then pressed 
down by hand-levers with plungers. These charges after they are 
forced out of the moulds are placed in boxes, and are passed in a 
similur way through windows in the walls into the hydraulic 
house, where they are placed in dies sunk in large square plates, 
and in which they are closely pressed down by the plungers of the 
hydraulic presses into dies. The weighing, charge making, and 
hydraulic pressing is done in one Jong building, open like the 
poacher-house from end to end, the hydraulic house being walled 
off from the sheds which extend on each side of it for its entire 
length. From the hydraulics the compressed dises are taken to 
the steam baths in the drying sheds, which ure simply covered 
ways across the field, with the steam plates built in pairs, and 
separated by considerable intervals, sufficient to prevent commu- 
nication of fire from one to the other in the case of ignition. Here 
the discs are dried, aud as they are finished they are taken to the 
packing sheds to be packed in stout wooden cases ; thence they 
went into the nailing shed, where the lids were nailed down with 
zinc nails, In this state they were put once a day into the 
magazine, 





Ir is stated that Mr. G. W. Stephenson, the Cambridge town 
surveyor, has recently received instructions from the joint com- 
mittee appointed on the subject to communicate at once with Mr. 
J. Bailey Denton. The above committee, it may be remembered, 
is composed of the Parliamentary Committee of the Improvement 
Board, a syndicate representing the University, and several mem- 
hers of the Town Council, with Mr. Alderman Balls as chai 


an. 

In accordance with the above instructions, Mr. Denton bas been 
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ELEMENTARY PAPERS ON CONSTRUCTION. 
No, XXIL 
BEroreE proceeding to the examples of curved roofs, we shall | 
select one more of the rectilineal trussed description, which will 
answer for spans of larger dimensions than those already alluded 
to. It is rather more complicated than its predecessors, but | 
possesses the advantage of having the struts perpendicular to 
the rafter, and thus as short as possible. The half principal 
shown in Fig. 1 consists of a primary and two secondary trusses, | 
each of which multiplies the strain resulting from the weights 
on the different members of the truss. We shall only trace the 
action of one weight, as that of the others is precisely similar, 
and the mode of analysis is identical with that already fully de- 
scribed in previous articles. Assuming the value of W, the total 
load on the half principal, to be one ton, the following will be 
the distribution of the rafter. At A and E there will be a load 


equal to A == 0°125 tone, and at B, C, and D, a load equal to 


W = 025 tons. 
and draw ab parallel to the rafter to meet the strut BF, in b. 
The strain upon A B, the lowest part of the rafter, will 
be found by scaling a, and Bb, on the same scale, will 
give the strain upon the strut BF. The strain resulting 
from the weight at B has now been transferred to the point F, 
where three bars of the truss meet, and the question to be deter- 


In the diagram, make Ba equal to 0°25 tons, 
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mined is which two of them are strained by the strain acting 
in the direction of the strut B F. If the rule we gave in the 
last article for determining which are struts and which are ties 
be referred to, and applied in this case, it will be seen that the 
bars A F, F C, are strained in tension and F G, in compression 
by the strain along BF, But as F G isa tie, and not adapted 
for resisting compressive strains, the strain along B F must be 
resolved into its components in the direction of the bars A F, 
FC. Since the angle 4 F B is equal to the angle B F C, the 
components will be also equal to one another, and the strains 
upon A F and FC will be equal. Make F m=B }, draw mn 
parallel to A F, and either m a, or F a, will give the resulting 
strain upon the bars A F and FC. It is with the latter of 
these we are now concerned which is transferred to the point C, 
where it induces compressive strains upon BC and C G, the 
former of which also strains A B. Make C c equal to F », equal 
to mn; draw cd parallel to the rafter, and c d and C d will give 
the resulting strains upon the rafter and strut. The strain upon 
the strut C G will evidently, when transferred to the point G, 
pull upon the bars AG, GE. By making e G= Cd, and draw- 
ing e f parallel to A G, the strains upon A F, F G,G H, H E, are at 
once determined. The pull upon the bar G Eis now- trans- 
ferred to the point E, where it induces a strain upon the part 
E D of the rafter, and subsequently upon every member of the 
truss except the struts. By taking § g=toG f =e f, and 
drawing lines parailel to the different ties, the strains are given 
by the lines E h, hy, hk, and gk respectively. 








After the explanation that has already been given of this 
mode of analysis when applied to trusses of different form, it is 
unnecessary to encumber the diagram with the lines that would 
be required to demonstrate the action of the strain resulting 
from the remaining weights at C, D, and E. The process is 
simply a repetition of the one shown in the figure. In dealing 
with the weight at D, the pull upon the tie C H must not be 
forgotten, and its subsequent effect upon the strut G G and the 
other members of the half principal. A very good idea of the 
manner in which any one weight that at the point B, for ex- 
ample, affects the separate members of the truss, may be ob- 
tained by a reference to Fig. 2. ° The lines and the letters shown 
in the diagram render further explanation superfluous, as they 
indicate the separate successive strains brought upon the bars. 
In a similar manner the remaining weights may b2 thus treated, 
and their action upon every individual member of the truss 
readily demonstrated. It will be seen, on inspecting the acc »m- 
papying table of strains, that, with the exception vf the struts 
and the small secondary ties, the other bars are strained more 
than once by the same weight. When the proportions are 
assigned to the various parts of the truss, as it is manifestly im- 
possible to vary the scantling of the same bar, they must bedesigned 
upon the assumption that the bar, throughout its whole length, 
is subjected to its maximum strain. Although it is highly 
necessary that the student should be acquainted with the method 
of determining each strain, yet practically, in cases 
where the truss is of limited the maximum strain 
upon any particular bar is all that is absolutely needed. Thus, 





so far as the rafter A E is concerned, though the strains increase 
from E towards A, the scantlings would nevertheless be de- 
termined upon the supposition, that the rafters were uniformly 
strained throughout its entire length by an amount equal te the 
strain upon AB. If a ready and simple formula could be found 


| for this strain, it might therefore be calculated directly, without 


any reference to the other parts of the rafter. In Fig. 1 let ¢ 
represent the angle of the pitch of the roof, and 6' the angle 


| between the rafter and the inclined ties, Let S represent th: 


strain upon the strut BF, and R the total strain upon the end 
A L of the rafter. On referring to the table of strains it will be 
seen that there are altogether nine separate strains brought upon 
A B, so that R may be put equal to r+r,+r,.4+r,47r,. The 
value of r is obtained at once from the equation r = W_x sine @ 
4 
But to find r,, which is equal in the diagram to the line ed, 
we must first find that upon the strut, and the inclined tie F C. 


Putting S for the strain upon the strut we haveS = WX cos. g 
4 


Let T be put equal to the strain upon the inclived tie F C, and 
the following proportion obtains T : S: : sine (90°—4') sine 29, 
S x sine (90° ¢) heya gn 

sine 20 Bearing in mind 
that the sine of an angle equals the cosine of its complement, 
and that siue 29" equals 2 sine §' x cosine §', the equation be- 
comes T i 8 X cosine gv ies S x cot. g 
2 sine @ X cosine @ 2 


from which we have T = 


Substitutin- 


€ 














for S its value already arrived at, we have finally T = 
W xX cos. § X cot. §, 


3 To find the value of r,, the equation i 


W X cos. @ x cosine 76' 


r, =T X cosine g' = ‘ . It has been 
5 sine g 

shown that the pull on the inclined tie F C is resolved at the 

point C into components—one in the direction of the rafter, 


equal to r, and the other in that of the strut CG. Make 
the latter equal to S, and we have S=T x sine 6', when 


ns W X cos, 9 x cot. 6 ~~ Wx cos. 9 X cosec. o This 
transferred strain 8 upon the strut C G produces a strain upon both 
the inclined ties A G, G E, and, as the angles they respectively 
make with the strut are equal, the resulting strains are also equal. 
Let T represent the total strain upon AF, the part of the 
tie A G, which is strained toa maximum. Then, if ¢, t,, to, &c., 
be the separate strains, T will be equal to theirsum. Similarly, 
if T, represent the corresponding maximum strain upon the 
tie G E, occurring at H E, it may be taken equal top+p,+p.+, 
&c. Let the strain produced upon the inclined ties A G, G E, by 
the thrust s be made equal to t = p. Then ¢: 8:: sine 
(90° @’) sine 2 @’, from which we deduce ¢ = * .—_ (90° 6. 

sine 2 4 
Substituting as before we have 
ant ™ cosine g = * 


t Pe W x cos. 9 x cot. @ 
sine 2% — Zeine¥ 16 

\" “Os. 5 >, , ‘ 
But from above T = W X cos. @ x cot. ¢ ; so that t = 1 

5 2 

it may be shown that the value of r, is identical with that of 
r,. inthe diagram r, = h E, and by proportion r, : ¢ : : sine 
(180°—2 @) : sine $', whence 
eB sine 2 9 


: —t X 2 com O ae %O% 0 X cosine 7. 9 
sine 7 8 sine & os 
The action of the weight at B has now been accounted for, and 
we may proceed to consider those at the other apices. Th: 
weight at C will obviously affect the rafter and strut in the same 
manner as that at B; so that, calling the former 7s, and the 
latter S, we obtain r, = r and 8, =S. By proportion r,: r, : 
T: ¢; thatis,r, = 2r.. Again, by similar reasoning with re- 
spect to the weight at D,7r; =r ¢ = re and rz =r, = 2ry. 
It only remains now to account for the strain upon the rafter 
equal to r,. This is due to the weight at the apex E, and may 
be obtained from the formula 1, : + :: cosine (6—9%) : sine 6’; 
W xX cos. (@ — #) 
sine § 7 
strain upon the rafter, may now besummed up. R=r+r, +72 +, 
&c.+7,. But from above r=rs=rs5; 7; =f. =f. and ry = 
v;==2r.. By addition, therefore, R = 3r+7r, +7,. Sub- 
stituting the algebraical value of these respective quantities, the 


when 7, = The value of R, the maximum 


equation becomes 


3W xXsine o iW x cos @ X cot. : @ xcosine# | WXcos.(9—%) 
4 8 '  Ssiney 
_ Wier, _, (Zcos.@ x cot. x cosine 6) , cos. (0—Y) ) 
R=] | Caine O + 2 + osines § 
By construction angle @ = 26° and angle @’ = 13° 30’, so that 
the equation may be read R = 
. =, , 7(0°8987 x 4174 x 0°9723 (0°9762) 
025 3 (3 x 0-438 
K li a Dia 2 + 3502334 


Reducing and multiplying out, we find R= 4-084 tons, which 
agrees practically with the result arrived at by the graphic 
method of analysis, as indicated in the table of strains. If R,, 
Rg, and Ry represent the strains upon the other parts of the 
rafter respectively, their values can be readily found from that 
of R by simple su . Thus, R, = (R-—+) RB, = R— 
(2r+r; Rs; =R— (3r+fr,). 
The other members of the truss 
Manifestly the strains upon the struts 





R= 








be now considered. 
Fand DH are equal, 
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and given by the formula 8S = wv oeinet Moreover, 

since the pull of the inclined tie HC is equal to that | 
of its neighbour IC, upon the strut CG, the total sie 
upon the latter is equalto S + 28= =e 2 | 


(Vee oe ee equal to WX eo% (1 feosined’). The 


8 
strains upon the secondary ties F C and H C are both equal tu 
— WX cos. @ x cot. ® 1 only now remains to find those 


8 
upon AF, HE, and GJ, to complete the analysis of the hali 
principal. As before, put T), the strain upon A F, equal to T + 
t + t, + t, + et ++, since the number of separate strains upou 
AF will be the same as that upon the end A Bof the rafter. 
Following the same reasoning as in the case of the rafter, the 
weight at B brings strains upon AF, which are equal to (T + ¢ 
+-t,). Similarly the weight at C causes a further amount = 
(tz + ts), while that at D gives rise to others equal to (t, + ts + 
T,) ; the remaining strain, t,, being caused by the weight at E. 
But it will be seen that ¢=¢, tg =t,3=T; tg=ts —t and tg=T. 
Summing up, therefore, the total value of T, is given by the 
equation T,=(4T + 4¢ 5 A — above T= 2, so that 
cos. 
T,=(6T +7¢;), andé;= yy me 
tion for the value of T, and reducing, 
= Ww xoont (s cot 6+ (acca) . A reference to tl: 
diagram will point outthatthestrain upon F Gis eqfial to (T,--T; 
and can therefore be obtained by simple subtraction from its mor 
heavily strained neighbour. If we make T, = the strvin ups 


Substituting the eqna- 


we finally have 


HE, it will be equal to p+ p. + po tet+ps. From th 
t X sine (0 — 6) , __t,Xsine (0— 0’ 
diagram p=t; A= sine (0+0) and pg = sine (0+) 


Summing up, we find that T.=6, + 6p, +ps- Substitutin: 
their values, and bearing in mind that p = ¢, the equation 
O04. 5S sine (6 — 6’) ) 
. 0 es. 
y Bcot ul + ¥) j 


becomes T, = 
W X cos. 4+. 
8 sine (6 sine@ X sine (6+-@’) j 
The strain upon G H will be equal to that on H E, minu< 
thit due to the direct action of the weight at D. Briefly it 
will equal (T, — 2p). The horizontal tie rod G H has now to 
be considered. Let the total strain upon it equal Q=q + q, 
+42 + eve+ qi. To find q we have the proportion g :¢: : 
sine 2 @ : sine (0+6’); when g = & X sine 20 
Q2 = 49.93 = 2 


strains Q = 8q = 


sine (0—6’) | 








-L -_- 9 

sine (0+6) ’ mil te sted 

q, and q, = 2.q; so that the total sum of the 

8¢tXsin.26' WX cos.@X cot & X sine 20 

sine 6--0') 2 sine (0 + @’) 

W X cos. @ X cos. 76 
sine (6 -+- 6’) 

If these formule be worked out, the results will be found to 
tally as closely as desirable with those given in the table of 
strains, and thus the object of all such calculation fulfilled, 
namely, to serve as checks upon the accuracy of other methods. 
We have not fully investigated the rectilineal forms of roof 
trusses, and shall proceed to con-ider those belonging to the 
curved type of principal which are coming into general favour, 
particularly for roofs of long span. 

Table of Strains, 


Reducing, we obtain finally Q = 


Weight at 
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The strains may also be checked by the method which com- 
meuces at the supports, and takes the vertical reaction as the 
datum to start from. The total strains upon the bars will thus 
be given at one operation. 





CHANGING GaUGE.—The cost of changing the Ohio and Missis- 
sippi locomotives from the 6ft. to the standard gauge was about 
3500 dols. This work was done on twenty-eight locomotives at 
the company’s shops in Kast St. Louis, Vincennes, and Cochrane. 
Fifty cars belonging to the passenger stock were changed at a cost 
of 150 dols. each. The St. Louis Republican gives as follows the 
reasons for moving both rails instead of one in narrowing the 
gauge :—‘*The extreme breadth of the present gauge has been 
the greatest difficulty the company has had to encounter in 
es it. In all previous changes of gauge there has only been 
one line of rails to be moved, the other remaining in the old posi- 
tion, but in this case to follow such a precedent would be to move 
one line of rails 15in. towards the middle of the track, The 
effect would be to throw all the weight of trains to one side of 
bridges, cattle-guards, culverts, trestles, &c. &c., thus increasing 
accidents, while the inconveniences resulting from such a change 
would have been extreme. The platforms at all the stations on 
one side of the road would have been rendered ially useless, 
and it would havebeen necessary either to extend outwards or 
to bring the track in to them, entailing heavy expense, much loss of 
time, and great inconvenience. Water tenho on the same side of 
the track would also havejbeen rendered unserviceable, 
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SECTIONAL SIDE ELEVATION 


IN our impression for June 16.h, 1871, we illustrated and 
described a feathering screw invented by Mr. H. B. Young, of 
Instow, in Devonshire, This screw as exhibited at the conversazione 
of the President of the Institution of Civil Engineer, was open 
to some objections which have since been eliminated by Mr. Young, as 
shown in the annexed engraving. Mr. Young mounts in the boss 
ascrew A, which, when brought in a line with the key rod B, can be 
rotated by it. This screw drives a wide and acute wedge C forcibly 
between the shank arms D, There is a semi-spherical washer 
seated in each shank arm D,. They are kept froin falling out of 


their seats whenever the blades are taken ont or put into the boss | 


by the rivet pins F. These spherical washers allow the wedge 
always to bear fair when it is forcing the flanges home upon their 
sea's at different angles of the blades. 
forward by the screw A the grip is relieved, and the blades may 
be set at any other pitch and again gripped home as before by the 
wedge being powerfully thrust between the shank arms as before 
described. 








EXCURSION OF THE IRON AND STEEL INSTI- 
TUTE IN STAFFORDSHIRE AND SHROPSHIRE, 


THE members of the Iron and Steel Institute are chiefly young 
men from the northern districts, which are farther advanced than 
those in the Midland Counties, so that the visitors did not expect 
to find in the Midlands much that was new, or to gain information 
that would advance their commercial success, In Cleveland and 
other places iron of medium quality is made so economically as to 
cutiedy push South Staffordshire out of the market, excepting 
when trade is very brisk; but for iron of a first-c'ass quality there 
are firms in the Black Country which cannot be excelled. This 
point was generally acknowledged, and some of the leading men 
expressed themselves to the effect that they were agreeably sur- 
prised to find, after all that was said of the Black Country, that 
no apology was needed for the old district, the course of which 
had been, after all, one of progress. 
what she has done, but it dces not follow that all the principles of 
iron making in vogue there are applicable to the materials and 
circumstances of South Staffordshire. Although, perhaps, much 
was not to be Jearned in the Midlands, yet almost every spot 
visited was of deep historic interest. These old districts have 
produced men who have proved themselves the greatest possible 
benefactors to posterity. We allude more particularly to Dud 
Dudley, of the same family as the present Earl of Dudley, the 
vroprietor of the famous Round Oak Ironworks, and Abraham 
Darby, the men who first, to any degree of success, smelted iron 
with pit coal or mineral fuel. 

At the conclusiun of the reading of the papers, which we gave in 
«ur last impression, the hers of the Institute were conveyed by 
special train to Gospel Oak, 
by the Tipton ironmasters, Mr, Walter Williams presided, and 
welcomed the visitors on behalf of himself and neighbours in a 
very cordial manner. Mr. I. Lowthian Bell heartily responded, 
and spoke of how they appreciated the kindnessshown them. Mr. 
Bessemer oo the health of the chairman, who made a suit- 
able reply. The luncheon ended, the party proceeded to examine 
the more important works in this part of the district. In the 
works of the Gospel Oak Company the visiturs witnessed the 
operation of rolling wire. The heated bars, 3ft. long, were thrown 
from the furnace, and in less than a minute had passed through 
the rolls and were put up in coils 100ft. long by No. 4 gauge. 
They are noted here for the production of good sheets, and the 
process of manufacturing these was seen from beginning to end. 

Messrs, Williams’, Wednesbury Oak Works, where, as we need 
scarcely mention, good iron is made, were inspected by many of 


the visitors, 

A number of the party went to the Bloomfield Works, the pro- 
perty of Messrs. liam Barrowsand Sons. These may be c 
amongst the largest ironworks in Staffordshire, and although they 
are very old, and have built piecemeal to suit the varying 

uirements of time, yet the machinery is kept in good repair, 
and the works are generally speaking very orderly. There are 
upwards of 2000 men and boys employed, and 1200 tons of finished 
iron can produced per week. There are three distinct works 
classed under the heading of the Bloomfield Works ; they are the 
Bloomfield Works proper, the a Works, and the Tipton 
Green Works. This firm is specially famed for the manufacture 





of medium sized merchant iron and boiler plates, The works are 
also historically interesting, for in them the late Joseph Hall first 





If the wedge is drawn | 


Cleveland may be proud of | 


where they were received at luncheon | 
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successfully carried out the process of pig builing or wet pu ‘ling, 
| in which carbonic oxide is produced below the surface of the 
molten metal, and in escaping causes the appearance of ebullitior 
| or boiling. In this process the bed of the furnace, in which the 
| pig iron is fused, is coated with solid oxidised compounds of iron, 
and also with a stratum of liquid cinder. During the afternoon a 
large number of the visitors went in the special train to Messrs. 
Thorneycroft and Co.’s works, Wolverhampton. These works are 
verv extensive, and turn out a large quantity of excellent heavy 
merchant iron and boiler plates and sheets. The firm is composest 
of gentlemen of high standing in connection with the iron trade, 
, Most attention was called to the large merchavt mill, which rolls 
the largest and heaviest bars in South Staffordshire. It is fitted 
with an exceedingly plain reversing gear consisting of three bevel 
wheels, one on the driving shaft, and the other two, one on each 
side of it, loose on the shaft coupled to the roll pinions, The loose 
| wheels are brought intv action bya sliding clutch between them, 
which is keyed loosely to and must revolve with the shaft. A move 
was made to the works of the Chillington Iron Company. where 
the noticeable features were the working of Griffiths’ puddling ma- 
chines, and the charging of the puddling furnaces direct from the 
blast furnace. The cites machine cunsists of overhead gear- 
ing working a rabble in such a way that it manipulates the whole 
of the iron in the furnace, and almost the only hand labour re- 
| quired is to ball the iron and withdraw it. Over a hundred of 
! these machines are at work in various places, and they certainly 
| save nearly the whole of that arduous labour required from the 
puddler in the ordinary process, and we believe they also work 
much larger charges than can be doneby hand. As to the running 
of the iron straight from the blast furnace, it leads to a saving of 
| fuel ; but we should think the iron must be inferior, and that the 
continual tapping injuriously affects the working of the blast 
' furnace, 


Ropert MEIKLEHAM.—We have to record the death of Mr. 
| Robert Meikleham, in the eighty-fifth year of his age, at Kingston, 
on the Ist instant. The name will probably be unknown to the 
| majority of our readers, but Mr. Meikleham was a noted author in 
| his time, although nearly all his works were issued under «a nom 
de plume. In 1824, as ‘“* Robert Stuart,” he published ‘*A De- 
scriptive History of the Steam Engine,” which was very celebrated 
in its day, and was highly spoken of by Arago, Sir David Brewster, 
Professor Wallace, and others. It went through several editions, and 
has been translated into French and German. Five years later, und: r 
the same name, he published his ‘‘ Anecdotes of the Steam Engine.” 
which in some respects reminds one of Mr. Smiles’ adrurable 
books, but it lacks some of the ease of that author’s manner. ‘Tha 
humorous tail pieces and vignettes with which the work is adorned 
were designed by Seymour, and represent every possible and im- 
| ee application of the steam engine to purposes of every-day 
| life. It has for many years been reckoned as ‘‘scarce” by the 
booksellers, no second edition ever having been + weeny In 
| 1845, under the name of Walter Bernan, Mr. Meikleham brought 
| out his ‘‘ History and Art of Warming and Ventilating Rooms 
and Buildings,” a very readable book abounding in illustrations 
| from authors of every kind. It was not, however, very successful, 
| and is not now much thought of. Another work of his, also in the 
| name of Robert Stuart, is ‘‘A Dictionary of Architecture,” in 
3 vols., 8vo., published in 1830, For many years of his life, Mr. 
Meikleham had been engaged in collecting material for a dictionary 
of architecture and engineering, and a considerable portion was in 
the press at the time of his death. Mr. Meikleham was employed 
from the year 1858 until recently, in preparing the abridgments of 
specifications on various subjects, the most important being the 
series relating to steam engines, a task for which his previous 
literary efforts rendered him admirably fitted. The last two years 
of his life were, we regret to say, clouded by the gradual decay of his 
intellect, and by great poverty. The latter extremity was, how- 
ever, considerably alleviated by the efforts of his friends, and by 
a small grant from the Civil List. The deceased gentleman was, 
we believe, a member of an ancient Scottish family, but it was a 
subject u which he was never very willing to converse. He 
was brought up to the profession of an architect, and so far back 
as 1829, he built the royal baths at Ramsgate. Having adopted 
literature as a means of livelihood, he to have drifted into 
the unfortunate position of a “pu er’s hack.” He was a 
voluminous contributor to the scientific periodicals of his day. 
His remains were interred at Kingston Cemetery last week, 
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ON A QUANTITATIVE METHOD OF TESTING 

2 A “TELEGRAPH EARTH.” * 

By Mr. W. E. Ayrton, Assistant Superintendent Indian 
yGovernment Telegraph Department. 

THE method that has been used up to the present time for 
testing a telegraph ‘‘earth” has been a qualitative method only, 
that is to say, al pes it may in a rough way have answered the 
question, Is an “ ” good or bad? it was quite unable to give 
apy answer to the question, how good or how bad. 

In Europe the ordinary way to make an ‘‘ earth” is to use the 
iron gas or water pipes, but in most places in India such pipes do 
not exist, so that some large piece of metal has to be buried for 
this purpose. A coil of iron wire, a piece of an iron post, or a 
copper plate, have been used at different times. Now, as the 
nature of the pnt in the immediate neighbourhood of this 
buried piece of metal greatly affects its electrical utility, it 
becomes a question of great practical importance to determine in 
absolute units the resistance of the ‘“‘earth” used in each parti- 
cular case. 

The following method devised by Mr. Schwendler is at present 
in use in the Indian Telegraph Department. 

Select two other earths which are neither in metallic connection 
with each other nor with the telegraph earth to be tested. Two 
iron telegraph posts near the office answer the purpose very well, 
only care must be taken that there is perfect metallic contact 
between the leading wire and the iron post in each case. In the 
dry season it would be advisable to pour water over the three 
“earths” used. Measure the resistance between each set of 
“earths,” and in this way obtain three independent equations 
containing the three resistances of the three “earths,” and the 
known resistances of the three leading wires going ively 
from each “earth” to the testing arrangement. For instance, 
calling x the resistance of the “earth” to be measured, that is, 
the resistance between the rE oy plate or iron wire (or whatever 
the ‘‘ earth ” consists of) and the ground, and « the known resist- 
ance of the wire leading from this ‘‘ earth” to the testing arrange- 
ment, y and z the resistances of the other two earths, and 8 and ¥ 
the resistances of their leading wires we have— 

etyteat+pR=r;, 
yt2zt+B+r=1r, 
2+a+rv+e=T7; 
From these three equations, eliminating y_and z, we obtain 
Sa m—1, +3 

And the question would be omeitiy solved if earth circuits 
did actually behave as simple metallic circuits. This is, however, 
not the case. For in the first place an “ earth” long used for 
telegraphic purposes frequently acquires a highly polarised state, 
giving rise toa current. Secondly, if the ‘‘ earths” used are not 
of the same material—for instance, one an iron post and the other 


a 
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a copper plate—they will form a galvanic el t with the g 
iving rise to a current. Thirdly, a real earth current may exist 
rom terrestrial causes ; and, tly, the testing current itself 

polarises the “‘earths.” Consequently the measurement of the 
same set of earths taken successively with positive and negative 
currents will not agree, and they will differ from each other much, 
if the current, due to the “earths,” is large in comparison with 
the testing current itself. It therefore becomes necessary to 
devise some method by which trustworthy tests may be made. 
and to see how from the tests the real resistances of the “‘ earths ” 
may be arrived at. 

Before and after each set of tests note the whole, or a definite 
portion, of the current caused by the two earths under measure- 
went, by simply joining the two earths together through a galva- 
nometer and observing the deflection. If this deflection is practi- 
cally the same before and after the two tests with reverse currents 
the earths have not altered their electrical condition while being 
tested, and the two values obtained may be used for further calcu- 
lation. In order to keep the electrical condition of the earths 
constant, by preventing them becoming polarised by the testing 
current, it is n to measure with only momentary currents. 

The formula which gives the actual value of the resistance of a 
pair of earths from the two values obtained by testing with posi- 
tive and negative currents depends, of course, on the kind of 
testing arrangement employed. For a Wheatstone’s balance the 
formula is— 

BF (A + B) (W’+ W")+ B{A (W’ + W")+2 W’ w'} 
~ AB (W’ + W") + 2AF (A + B) +2a?B ()T 


where A and B represent the branch resistances in the bridge, A 
the resistance opposite to r the resistance to be measured, F the 
resistance of the testing battery, and W’ W" the resistances un- 
plugged respectively in the comparison coil to obtain balance when 
testing with reverse currents. Putting A equal to B, or testing 
with equal branches we have— 

— (2F + A)(W'+W") +2W'W" (3) 

W’ +'W" +2 (2F +A) pill 

If W’ and W" are very nearly equal, or small compared with A 

and F, we have— P 
Ww'+w". 
— § 

If the instrument used be a differential galvanometer in which 
the two coils have equal resistance, but opposite magnetic mo- 
mentum, then— 

oa (2F +G) (W’ + W")+2W’' Ww" (4)t 
W’+ W" + 2(2F+G) anes 
where G stands for the resistance of one of the coils of the galva- 
nometer, 

By formule (2), (3), or (4) the resistances respectively between 
each set of earths can be correctly calculated, and these values 
being substituted for 7,, 7r,, 73, in formula (1), we can fiad x the 
— resistance of the earth. 

hen a Wheatstone’s bridge or differential galvanometer are 
not available the required resistance of the earth may be obtained 
in the following way by comparative deflections. For simplicity 
two leading wires only need be used, one just long enough to reach 
to the most distant earth of the three, and the other just long 
enough to reach the next distant. 

Make the five following observations of deflections with the gal- 
vanometer, the same battery being used in all cases, and each test 
made with —— and negative currents und the mean taken :— 
(1) When the galvanometer alone is in circuit: deflection = a°; (2) 
when the two leading wires and the galvanometer are in circuit : de- 
flection = 6°; (3) when the telegraph earth, one of the new earths, 
the two leading wires, and the galvanometer are in circuit : de- 
flection = c° ; ts) when the telegraph earth, the other new earth, 
the two leading wires, and the galvanometer are in circuit : deflec- 
tion = d°; (5) when the two new earths, the two leading wires, 
and the galvanometer are in circuit : deflection = e°. 

Then if the deflections are small, so that they are proportional 
to the currents, we have— 

G+Fya a a a), 
EY S + d 6 e 4 . 
where « is the required resistance of the earth, G and F the known 
resistances of the galvanometer and battery respectively. 

If the deflections be large and the galvanometer used by a sine 
or tangent galvanometer, then the sines or tangents respectively 
of the deflections must be substituted in the above formula in- 
stead of the simple deflections themselves, 

: (Appendix I.) 

Equation (2) is necesse~ily precisely similar to that given by 

Mr. Schwendler in his “‘ testing instructions” for finding the resig- 
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* Bond naan Society of Bengal. 
$ See Appendix IT. 
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tance of a line when a natural current exists in it ; but as the 
proof, for brevity’s sake, has been omitted there, I have given it 
as follows in its simplest form. 


| 
| 








In the following figure, when balance is established, that is, 
when no current goes through the galvanometer, we have, by 
Kirchhoff’s equations, wher. the earth current tends to help the 
testing current. 

CA-C,B= 
C,r-C: W’ =e t*tuwus ae 
(C, + C,)F + C, (B+ r) =E +e 
where E is the electromotive force of the testing battery, and ¢ 
that of the earth current. 

If the testing battery be reversed so that the earth current 

tends to oppose the testing current we have— 
C,A-C,B=0 
C, W" —-C,r=e oneness s & 

(C1: +C,)F+C,(B+r)=E-e 

From equations (8), by eliminating C,, we obtain 


A 
CR r-C. W’ ‘ 
PPT Pere ree ae CTY 
(Cr+ C5) F+ O15 (B+ r) 
A “ll 
Bs... 
or A A ~ EB 
(1 +)F + E (B+ r) —+1 
Similarly from equations (9) we obtain— 
w" ne 


» «+ (10) 


5 * 1 
- 
(1 +4) F+ $ (B+r) : -~ 





~E_ 


e 
Lliminating © from equations (10) and (11) we obtain 


BF(A+B) (W’+W’) + Bf A(W'+W") + 2.W'wW" } 
AB(W+W) + 2AF(A+B) + 2A°D 


(Appendix II.) 
First let W’ and W" be very nearly equal, that is, 
] z= W' + dw’ 





let W" 
then 2 W’ W" = 2 W'(W’ + dW } 
= W? + (W’ + dw)?—aW “? 
.. 2W' W" = (W' + WW")? —- 2 W W" - dW’)? 
7 “4 
or 2W' W" = ww 
in which the square of a differential only is neglected. Substi- 
tuting this value for 2 W’ W" in equation (3) we obtain— 
2(2F +A) (W'+ Ww"), (Ww’ + W")? 
9 9 





=~" (a F $a) + WW 
w'+ Ww" 
= 
S.condly let W’ and W" be both small compared with A and F, 
but W’ and W" not wea equal to one another, then 
pn (BE + A) (w+ W) 
r= 2@F+A) approximately, 
row tw" 
a 2 


=r 





approximately. 
(Appendix III.) 


Equation (4) can be obtained directly from equation (3) by sub- 
stituting Gfor A, and this is precisely what would be anticipated, 
since the Jaw for a differential galvanometer, when the currents 
balance one another, must be precisely the same as that for a 
Wheatstone’s bridge at balance with equal branches, the two 
branches of the bridge corresponding respectively with the coils of 
the differential galvanometer. 


(Appendix 4.) 
If x y, z, be the resistances of the three “‘carths” used, and 
a and f the resistances of the two leading wires, then, 
M Where M is a constant depending on the 
o> —— { battery power employed, and the delicacy 
G+F of the galvanometer, 








fe M 
~~ G+F+atB 
ea M 
~G+Fk+e+y4+44+8 
e= M 
G+F+a2+2+a+8 
° M 


CS G+F+utstatB. 

Eliminating y, z, (@ + 6), and M, from the precdivg five 
equations, we obtain—, 

_G+F/(a a a a 
aoe ig +e~-t-D 

As an illustration of the method described in this paper I made 
the following experiments with three earth plates, each 2ft. by 4{t. 
and using a Wheatstone’s bridge as my testing arrangement. 

Experiment 1,.—The plates were buried vertica lly and parallel 
to one another, with the longer edges horizontal, and so that the 
Ine joining the centres of the plates was i to e 
= eo were 4ft, apart, and 2ft. 6in. below the surface 
of the 
The resistance of the circuit from plate A through the ground 
to plate C was very little more than that of the circuit from plate 
A through. the ground to plate B, although C was twice as far 
from A as B was, thus showing that in i the resistance 
is not so much in the earth itself, but exists between the surface 
of the metal plate and the earth. in 
explained in this paper the values I obtained I found that— 
Resistance of plate 





A= 8-49 Siemens units. 
” » B= 586 ” ” 
” » C= 1023 ” ” 


surface of the groun 


ach | producing districts is not only a source of vast 


| ef 2.—The plates A and C remained as before, but B 
wa 


8 placed yy its centre being still 2ft, 6in. below the 
; , and 4ft. from the centres of A and B, 
Resistance of plate A= 8958. U. 
” » B= 62 
” ” Cc = 1177 7 
The values are somewhat higher than those previously obtained, 
but this I think is due to tie ground being diicr than before. 


9) 9 





Experiment 3.—Plates A and B remained as before, but B was 
placed horizontally, with its centre only Gin. below the surface. 
Resistance of plate A 9°44 


17°49 4, 99 
” ” cae 11°92 ” 99 ‘i 

So that the resistance of B is nearly three times as great as it was 
before. ‘ es . 

Experiment 4.—All the plates in the same position as in the last 
experiment, but B was well surrounded with a layer of charcoal. 

Resistance of plate A = 9395, U. 

B= 1704 »» 


” ” 


c= ill ” 
” ” Ps 
These results are very nearly the same as those obtained in experi- 
ment 3. ‘ 

As a general rule, it may be said that the lower an earth plate is 
buried the less is its resistance, or the better is it for telegraphic 
purposes. This rule, however, must be with caution, be- 
cause it assumes that the ground is of the same conducting quality 
at the different depths. : 7 

For example at the Jubbulpore office, in order to obtain a good 
‘* earth,” a large copper earth plate 5ft. square was buried verti- 
cally 17ft. deep. On my passing through Jubbulpore I tested this 
earth plate, and found that it had a resistance of 508. U. On 
having the plate dug up I found that the high resistance was due 
to the plate besten tel g buried in solid sandstone. I afterwards 
had the plate buried horizontally in the upper stratum of the soil 
and or surrounded with charcoal, and now the resistance was 
only 20 S. U., orless than one-half of what it was before. 

At Raneegunge Mr. Schwendler found that the earth plate there 
never had more than 0°5 8S. U. resistance. very low resist- 
ance was probably due to the coal which exists there from 2ft. to 
4ft. below the surface, and in some places is actually exposed. 





ON WASTE IN COMBUSTION. 


(Concluded from page 150.) 

In the metallurgy of lead and in the desilverising of lead there 
have been some improvements, leading necessarily to the saving of 
some fuel, yet within the present century this does not appear to 
have been large, notwithstanding the general adoption of the 
process of Hugh Lee Pattinson for desilverising lead. At this 
time about a ton and a-half of coal appears to be used in the 
smelting and desilverising of a ton of lead. Many experiments— 
and some of them appeared at first to be of a promising r 
have been made to simplify the troublesome and expensive 
arrangements which are now employed for the production of 
metallic zinc, which are essentially dependent upon a carefully 
conducted process of distillation. a 

Attempts have been made to reduce the ores of zinc in an 
atmosphere of carbonic oxide produced in a blast furnace. It has 
been done, but the difficulties, and consequent uncertainties, 
surrounding the operation has led, at all events for the present, 
to the abandonment of all experiments in this direction. 

Large economies have been realised by attention to the opera- 
tions of smelting zinc with the Silesian and the Belgian furnace. 
Mr. Vivian informs the committee that twenty-seven years since 
30 tons of coal were used in smelting blende (sulphide of zinc), and 
producing a ton of metallic zinc, Of this 10 tons were used for 
calcining theore. The Silesian furnace now uses 10 tons of coal per 
ton of zinc, and the Belgian furnace does not use more than six 
tons per ton of zinc, if the ore be moderately rich, s 

The application of the regenerating gas furnace promises yet 
further economy. The committee are told that at one firm usin 
the Silesian furnaces and the Siemens arrangement a saving o 
40 per cent. has been practically realised. Beyond this, the 
number of retorts which can be placed in one furnace are doubled, 
and the yield of the metal zinc is considerably in . 

Glass, Pottery, Bricks, déc.—The other manufactures which re- 
quire the use of coal exhibit in a similar degree to those already 
mentioned that general tendency towards economy which has 
prevailed during the present century. Beyond this we find that 
Siemens’ regenerative process has been carried out with advantage 
in plate glass and other works, At Jeumont, we are told, there is 
a saving of 6000 kil mmes of coal, or nearly six tons, in the 
twenty-four hours, “ave learn also that the introduction of 
tLe Siemens furnace into the window, bottle glass, and flint glass 
manufactures of this country, and more especially of continental 
works, has been attended with great saving of coal. The intro- 
duction of Hoffman kilns for burning clay goods has certainly 
effected a saving of coal in those manufactures in which they have 
been adopted, but, —, owing to the first cost of building 
them, they have not been largely adopted. At present there are 
about eighty of those kilns in Great Britain. The following 
statement will show the advantages of those kilns :—1000 bricks, 
ordinary 9in. by 44in. by 3in., in open forge, fire open kilns, use 
12cwt. coal ; Scotch kilns use about 10cwt. coal; square Scotch 
kilns, arched top, with fire-boxes, 8 cwt. coal ; in close clamp, about 
4 cwt. slack ; Hoffman's kilns use only 24 cwt. of ‘‘smudge.” 

Lime.—A ton of lime requires about 12cwt. or 124 cwt. and 
slack; one-half of each. Running kilns sometimes use coke. 
Hoffman’s kilns for lime use from 2cwt. to 24cwt. of smudge to 
the ton of calcined lime. 

The Production of Steam Power.—We have already alluded to 
the production of steam power ; but, before passing on to the ex- 
amination of the evidence given before the committee, we feel 
called upon to notice the enormous waste of heat, and conse- 
quently the wasteful consumption of fuel, in a very large majority 
of steam boilers used in this country, most especially such as are 
used in collieries and ironworks, through their being left to the in- 
fluence of every change in the atmospheric conditions, quite ex- 
posed to winds, rains, and snows, when a slight covering of a non- 
conducting substance would, by protecting them, im their 
steam-producing power, and save a considerable quantity of coal. 
The careless and wasteful manner of stoking in most of the coal- 

ll th unding hbo: —" ~ is 

treme annoyance to al e surrounding neig! 
piled u a the fire without any discretion, prod dense volumes 
of the Blackest smoke, which is so much fuel thrown away. 
Nor is the waste the worst part of it; vegetation is destroyed or 
seriously injured for miles, and that which acts so ly on 
the plant cannot fail to be injurious toman. Dirt, di 
indirectly immorality, following like evil spirits in their dark 
train, are the natural consequences of that carelessness which 
— the yore e the coal districts. On this - 4 

tness, Mr. Anderson, o Royal Arsenal, 
rience is, that where coal is ihe yaten of aking i very 
careless one, but that where they have to pay dearly for their 
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as, for example, in Cornwall, the system of stoking is exceedingly 
good. Placing the coal paamead mate within the furnace door, it 
undergoes the process of coking, and the whole matter which 
passes over the heated coal is consumed.” One of the commis- 
sioners »sks a witness if there is not “a prodigious field for 
improvement in that direction,” meaning the consumption of 
coal for raising steam. The reply of the witness, a 
man of great experience, was, “No doubt of it.” Without 
travelling beyond known principles, it was thought that a con- 
siderable saving of fuel could be effec Imperfect combustion 
must be regarded as the first essential loss, The air is supplied 
so unskilfully that much passes into the chimney as hot air, carry- 
ing with it the vast quantity of unconsumed carbonaceous matter 
which we see escaping in black clouds from the top of the chimney. 
This imperfect combustion may be traced to the bad construction 
of the fireplaces, and to the reckless way in which coal is thrown 
into and over the mass of ignited matter in the fireplace. Sir 
William Armstrong in his evidence states that we do not utilise in 
the best steam engine much more than jth of the theoretic power, 
and in common high-pressure steam engines we do not utilise 
more than about »;th part of the power of the coal. Again, that, 
with the average run of steam engines, their duty is so far below 
the duty of the best steam engines that three times as much coal 
is used as is actually necessary. We refer to the evidence of Mr. 
John Hick, M.P., where he described the action of the Corliss 
engine, in which, by its careful construction and a good system of 
steam jacketing, a saving of —— like 30 per cent. is said to 
be effected. The question of steel boilers in the place of iron ones 
was considered, and this witness considers that the use of steel in 
boilers has many advantages. The ordinary two-flued ‘‘ Lancashire 
boiler” is reported to save 20 per cent. when made of steel, the 
only difference being in the metal, and in the consequent thickness 
of the plates—the steel plates being one-third thinner than the iron 
ones. The steel boiler, presenting a smoother surface than iron, does 
not allow thelime deposited from the water to adhere, there is there- 
fore no incrustation, and ‘‘as to their durability (steel and iron 
boilers) there is no comparison between them.” We have it in 
Mr. Hick’s evidence that with the Corliss engines, with condensing 
apparatus and steel boilers, that 241b. is the indicated horse-power 
per hour, asagainst the former consumption of from 4b. to5!b.; with 
non-condensing enginesitis 34 1b. perindicated horse-power per hour, 
against 7 lb. in the old non-condensing engine. e ordinary 
consumption of coal being taken at from 7b. to 8lb. or to 9 1b. 
per horse-power per hour for non-condensing engines, it is thought 
that with improved engine and boilersit might be reduced to54 lb. or 
6 lb. of coal, and that a condensing engine, using from 4 |b. to 5lb., 
can be brought down to 2Jb. or 241b. Upon the same point Dr. 
Wn. Fairbairn gave it as his opinion that we are far short of the 
pressure which is necessary to effect economy in the production of 
steam. ‘‘I should go up to 150 1b. or 2001b. upon the square inch 
in order to effect a larger system of expansion.” To use such 
high pressures the locomotive form of wallor must be adopted, or 
boilers of smaller diameters, and consequently improved construc- 
tion. Mr. E. A. Cowper explained to the committee his system 
of steam jacketing. The conclusions to which the evidence of 
this witness lead are much the same as those of the other wit- 
nesses, He regards 7 Ib. as the average consumption of coal per 
horse-power per hour, it being in many cases as much as 10 Bs 
and he says ‘‘ There are engines burning as much as 11]b., and I 
am sorry to say 12lb.; but, by the adoption of bined 
high and low-pressure engines, with proper jacketing, that 
consumption might be reduced to 221b.” We have also 
the evidence of Mr. J. Anderson, of the Royal Arsenal, 
Woolwich, bearing on the same point. This witness, as we have 
already noticed, lays much stress upon our present imperfect 
system of stoking, and on the saving which could be effected by 
having a better class of men employed, and by holding out induce- 
ments to them to economise po The general impression derived 
from Mr. Anderson’s evidence was that he thought we had by no 
means arrived at a satisfactory point in the generation of steam ; 
that a more exact education was desired for our younger engineers, 
especially of a knowledge of that branch of philosophy which 
deals with the convertibility of motion and heat. He thought 
our education was not so far advanced as that of the German and 
French engineers, and that the influence of this education was 
seen in ‘‘ the points of economy in many of the foreign engines ” 
in the Paris Exhibition of 1867. Better stoking and better special 
education would, it was thought by this witness, lead toa vast 
saving in the consumption of coal in jthe future. On the same 
subject Mr. David Thompson, mechanical engineer, gave much 
usetul evidence. Mr. Thompson referred the improvements which 
had been steadily going on for many years to an increase of pres- 
sure in the boiler, and carrying out to a greater extent the system 
of the expansion of the steam. If he were allowed to use his own 
judgment in the construction of pumping engines he should cer- 
tainly use at least double if not treble the pressure now generally 
adopted. The pressure being now on the average about 401b., he 
thinks there would beno difficulty in obtaining 100 1b. pressure, and 
the result would be greatly increased economy. Thiswitness drew 
attention to the greatly increased economy of.coals in the production 
of steam in ocean steam vessels, From the circumstance that the 
carrying of coal for long voyages, and from its greatly increased 
cost at ports distant from coal-fields, a rigid economy of fuel is 
pressed upon all concerned, thus confirming the general view that 
the strong ind t to the y of coal will be the increased 
cost of it. Mr. Lavington E. Fletcher, the engineer to the Man- 
cheater Steam Users’ Association, has about 2000 steam boilers 
under his inspection. He estimates the number of boilers in the 
kingdom as being considerably above 50,000, but he does not see 
*‘any rapid improvement” in them as it r ts the y of 
coal, A considerable portion of this witness’s evidence went into 











don Waterworks, goes to confirm all Ege evidence that 
economy has been produced in raising and using steam by the use 
of a higher pressure of steam than was formerly attempted. This 
witness does not see the promise of any great degree of economy 
in the higher class engines of any sort. ‘‘There will be a con- 
siderable cconomy as the style of engineering improves among 
engines in general,” But Mr. Greaves conceives economy may 
arise ‘either from an increase in the price of coal, or from a 
better diffusion of engineering knowledge and engineering princi- 
ples.” He thus confirms the replies of other witnesses, that we 
can only hope to save coal, in the future, by an extended and a 
better system of scientific education. Mr. Thomas B. Jordan 
favoured the committee with a description of his combination 
boiler. The great advantages are the facility with which all the 
parts of the boiler can be moved, the boiler put together 


and erected, and the rapidity with which steam can 
be raised in it. With this boiler the general consump- 
tion would be about 5]b. r horse-power per hour, The 


use of liquid fuel has been fully considered by the committee, 
and the correspondence and evidence go to show that there are 
many objections—by no means insuperable— to the use of petro- 
Jeum and paraffin oil for a fuel for the production of steam. We 
have seen the “dead oils” from gasworks burnt in steam boilers 
with great apparent oye and no doubt there are conditions 
under which the liquid fuels may be used with advantage to the 
saving of other fuel. At one of the meetings of the committee 
the question of the utilisation of the heat wasted in burning coke 
was considered. It appears that at Seraing in Belgium the heat 
of the coke ovens is utilised for raising steam. The evidence of 
Mr. I. Lowthian Bell upon this point went to show that, although 
there was an undoubt y to be obtained by using the heat 
of ‘the coke ovens, yet there were practical difficulties which s' 

in the way of the adoption of any plan at present for this purpose. 
Attempts are making to coke several varieties of the small of coal 
not usually regarded as coking coal, as, for example, that of South 
Staffordshire. In that district, too, arrangements for clearing 
the coal are used, and promise some considerable saving. It must 
not be forgotten that the small coal of South Staffordshire is used 
under every disadvantage, being mixed with a large proportion of 
shale and incombustible earthy matter. The authority of Sir 
Daniel Gooch was brought before the committee in a letter from 
that gentleman to the effect that 8 lb. per horse-power per hour 
might be regarded as the result of the burning of coal to produce 
steam in all cases in Great Britain, and that good railway locomo- 
tives do not consume more than 31b. per horse-power per hour. 
Dr, Fairbairn remarks, ‘‘ With regard to the locomotive, I have a 
very strong opinion that we are not able to do much in the way of 





Roa in 
economy in that direction.” The saving, however, that has been 
lately effected by the use of coal instead of coke is consider- 
able. As much power is now obtained from one pound of coal as 
was got from one pound of coke, the cost of the former being but 
little more than half that of the latter. We have it in evidence 
notwithstanding that, though the limits of economy are nearly 
reached in the use of fuel in the locomotive, that on the South- 
Western Railway the substitution of coal for?coke has effected a 
saving of not less than £30,000 a year. We also learn that upon 
most railwaysthe quantity of coal used in the locomotive engines 
varies from 38{lb. to 45 lb. per mile, whereas by arrangements 
introduced by Mr. Joseph Beattie it has been reduced on the 
railway of which he is engineer to 25 lb. per mile. The quantity 
of coal used in the United Kingdom for domestic purposes, and 
manufactures other than iron, is about 60,000,000 per annum ; the 
manufacture of iron consuming between 30,000,000 and 35,000,000 
tons. Nearly three tons of coal are used—omitting that employed 
for the manufacture of iron—for all purposes, by each head of 
the population; or for domestic purposes only, about one ton per 
annum for every man, woman, and child. The prejudice in 
favour of an open fireplace is so strongly rooted that it will 
be long before the bulk of the population will be persuaded 
to adopt a more economical arrangement for warming their 
dwellings. Feeling this strongly, Dr. Arnott adopted in his own 
house, and urged upon people generally, to try the principle of 
lighting the fire on the top, and of pon raising the coal as it 
burnt down. The mechanical arrangements for this were of the 
simplest kind. Dr, Arnott regards this plan as an economical 
one, as the coal in the lower part of the grate, being heated from 
the incandescent coal above, distils its hydrocarbon vapour through 
the already heated coal, and hence it is advantageously consumed, 
instead of producing smoke. Still this method is rarely adopted. 
Sir William Armstrong in his evidence puts the matter in a bold 
light. The defects of the open fireplace are recognised, the modes 
of remedying them are within the reach of everybody; yet certain 
it is that the public do not generally avail themselves of the 
opportunity of saving fuel by their adoption. The evidence of 
Sir William Armstrong should be referred to, as showing in the 
most convincing manner that to heat a room by an open fire is 
utterly wrong in principle, ‘* but the luxury of sitting by an open 
fire” is indulged in, and it so because it is to most Englishmen 
and women a luxury in which they have been educated, and 
which they will most unwillingly forego. The economy of 
“ Arnott’s stove” was examined into, by which it appears about 
50 per cent. of coal is saved, and a good system of ventilation 
established by its use. An inquiry was made into the applicability 
of hot water or hot air arrangements for warming buildings. 
Although it is evident that little difficulty exists in applying 
many of the varieties of warming apparatus to dwelling houses, 
it was thought that in most cases the first cost would prove a 
barrier to the general introduction of any of the plans now in use 
in conservatories, churches, and large manufactories. An expe- 
rienced manufacturer states to us as follows :—‘‘ Hot air cannot 

applied with economy for warming houses. The apparatus 








the structure of boilers and the causes of steam boiler expl 

Much of this was of considerable importance, but as it bore only 
collaterally on the consumption of coal, we prefer referring 
directly to the evidence. In direct answer to the question 
whether there is in progress asystem of economy which is likely 
to be continued in future, Mr. Fletcher replies that 71b. or 
8lb. of coal is the quantity now consumed throughout the 
a per horse-power per hour, but there is certainly a 
gradual and steady improvement, ‘* but it will be a matter of 
time; the improvement will be as mucha matter of general educa- 
tion as of simple mechanics.” Mechanical firing was referred to 
by this and other witnesses, the general impression being that in 
large works it would prove economical, but not so in small manu- 
factories, On the consumption of smoke, Mr. Fletcher questions 
if practically smoke can be completely prevented with economy. 
This is confirmed by the inquiries which have been made in the 
large manufacturing towns. It appears difficult to extinguish the 
last vestige of smoke without diluting the last few atoms of carbon 
with more oxygen than is required, and therefore the —- 
is lost by the superfluous amount of cold air admitted. Notwith- 
standing the probable fact that it may cost a trifle more to burn 
the smoke in a special manufactory, there must surely be a vast 
economy in freeing such towns as Manchester, Leeds, or Bradford, 
from the deluge of solid carbon which is deteriorating every work 
of nature and ot art. Oa the question of Galloway’s tubes this 
witness was examined. The general impression was favourable to 
their application, as has been already stated, but they are thought 
to be only a convenient mode of increasing the boiler surface. 
“*Fuel economisers,” as they have been called, of various descrip- 
tions, which consist mainly of aseries of tubes containing water placed 
inthe stack, soas to be heated by the waste heatfrom the fire, werein- 


quiredinto. There wasnodoubt but that thesearrangements tended 
toeconomy. ‘If we could heat the feed of the boiler as high by 


the waste steam as by the waste heat from the fire there would 
be no advantage in using this apparatus; but if we can raise the 


water toa higher temperature this ent than by the 
waste steam there will be an pt ag Those palin Br 
must be considered as plans for of boiler 


obtaining an 
surface, The evidence of Mr, Charles Greaves, of the East Lon- 





y is too costly, and, unless ventilating apparatus is putin 
at the same time the result is defective. Heating by air or by 
water may be applied as an auxiliary, but not to substitute ordi- 
nary fires. These plans are used in schools, not by reason of their 
economy, but for safety, to protect the children from the dangers 
of an open fire.” We have the additional evidence, however, that 
in Birmingham 1800ft. of piping were arranged in a manufactory 
for £200, and that the cost of warming this extensive building did 
not exceed 2s, a day. One witness drew attention to the sugges- 
tions and plan of Captain Galton, by which about one-half of the 
coal generally used was professedly saved. Captain Galton has 
favoured the committee with a description of his apparatus, to 
which we direct attention. A large amount of useful matter was 
collected and published by the commission appointed “‘ to inquire 
into the best modes of warming and ventilating the apartments of 
dwelling houses and barracks,” in 1856, and to this we refer those 
who are interested in this important question. We have, however, 
the striking fact, showing the immovability of the public, that 
during the fifteen years which have passed since this commission 
began its labours and reported thereon no economical result has 


been obtained. 
(Signed) | 


THE SHA-WEI-SHAN LIGHTHOUSE, CHINA. 


Tue island of Sha-wei-shan is situated at the mouth of the Yang- 
tsze river, o ite to the Tsung-ming, or north-channel hehe § 
in latitude N. 31 deg. 244, min., and longitude E. 122 deg. 144 
min. All vessels trading between Shanghai and the northern ports 
of China have to pass this island, which lies right in their course, 
and there has been very generally felt the want of a lighthouse 
upon it. The Tsung-ming channel has long been used by native 
craft, and now a few of the light draught steamers occasionally use 
it. The channel generally used, however, is the southern one, and 
vessels bound north go round the Tung-sha light vessel before the 
course for Sha-wei-shan is steered. 
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In the beginning of last year designs and estimates were pre- 
+ eid ey the David M. Henderson, C.E., the chief lighthouse 
| engineer, for this lighthouse, and shortly afterwards Mr. Robert 
| Hart, the inspector-general of the imperial Maritime Customs, 
tioned the pr tion of the works. The tower, lantern, and 
light were ordered in England by Captain Forbes, R.N., who at 
that time was marine commissioner, but has since resigned. In 
the autumn a few natives were sent to clear away the dense mass 
of trees entwined with creepers that were — on the top of 
the island, and to cut pathways up two of its sides, which are 
exceedingly steep. The island is about 600 yards long, 300 yards 
broad, and 190ft. high, with a narrow ridge on the top, that bad 
to be cut down to afford space for the light-keepers’ dwelli 
On the Ist of January of the present year a European foreman 
landed with a number of natives, and put up the huts for the 
working party. A Henderson’s steam-derrick crane, manu 
by the Messrs. D. Cameron and Co., of Glasgow, was erected on a 
cliff 50ft. high, at the south-east corner of the island, rendering 
the landing of the heavy materials a simple operation, even in a 
heavy swell. The water for the building operations and working 
party was partly obtained by spreading out the corrugated iron, 
which was afterwards to be used for the roof, on a framework of 
bamboos, and the ridge pieces, when inverted, served as gutters to 
conduct the rain water into casks buried in the soil. Ona few 
favourable places on the rocks narrow ridges of Portland cement 
guided the surface water into reservoirs of bricks, which were 
rendered water-tight by being backed with puddled clay, and 
lastered with t. Asa further precaution in case of there 
being little rain, a condenser extemporised out of gas pipe was 
attached to the boiler of the steam crane. On one occasion, when 
short of water, it was tried, and produced about 250 gallons of 
water in nine working hours. e water for the light-keepers is 
stored in brick tanks, set and plastered with cement, of a total 
capacity of 2400 gallons. 

The island is very much exposed, being out of sight of the main 
land, and in the event of a gale of wind the tender had to run for 
shelter inside of the by ee light-vessel, which is twenty miles 
distant. The port of Shanghai, from whence all the building 
materials were procured, is sixty-four nautical miles distant. The 
light materials were landed in ordinary ships’ boats, and a 
fish boat of about five tons capacity was ready to land the 
heavy cargo. The whole of the plates for the tower and base 
course of ite were stowed in a Chinese lorcha, which was 
towed to the island by the steam tender, and as a favourable 
opportunity occurred a temporary buoy was moored off the land- 
ing place, and the lorcha was hauled alongside the rocks under 
the steam crane, discharged, ballasted, and hauled off safely with- 
out the slightest damage. When the tower was erected the whole 
of the light and lantern were taken in the Relief, a sailing 
tender, and landed at one time. In this case the whole afternoon 
of the 10th of May was expended in getting thg tender under the 
crane, on account of the strong tide and swell that was on, and at 
6 o’clock her crew wanted to haul out to sea for the night. The 
men had some food given to them, and at half-past 6 o’clock the 
first case was landed. By 11 p.m. the whole was safely landed, 
and the tender hauled off to the buoy. At5a.m. the following 
oe a gale of wind was blowing, and a clear out had to be 
made, 

The whole of the works were executed by natives, under Mr. 
Henderson’s superintendence, with the assistance of an English 
foreman and mechanic. The light was first exhibited at sunset 
on the Ist of July. The optical apparatus is a catadioptric one of 
the first order, showing a fixed white light all round the horizon, 
and having its centre 229ft. above high water, so that in clear 
weather it will be visible twenty-two nautical miles, The tower 
is painted black, and the lightkeepers’ dwellings are white. The 
house is built of brick, at a distance of 90ft. from the tower, and 
has a passage running through its centre, with the keepers’ rooms 
opening from it. These rooms are 16ft. by 14ft., and 10ft. high in 
the clear. There is thorough ventilation under all the floors and 
over the ceilings. The roof is boarded with l}in. tongued and 
grooved Singapore red wood, felted, tarred, and covered in with 
co ted galvanised iron, supplied by the Messrs. Morewood and 
Co., of Birmingham. The cast iron tower was manufactured by 
the Messrs, Eastons, Amos, and Anderson, of London, whilst the 
light and lantern were by the Messrs, Chance. ere was the 
usual difficulty in erecting the optical apparatus, as the putty 
used to secure the prisms in the gun-metal framing had swelled 
up and bulged all the lining plates to such an extent that the 
panels could not be got into their places. The lining plates were 
consequently removed, and the putty, which crumbled to pieces, 
was brushed out and replaced by material procured in Shanghai. 
In ordinary weather the workmen on Shai-wei-shan could see the 
light of the Tung-sha light-vessel, although distant twenty nautical 
miles, is light is a catoptric one, by the Messrs, Wilkins and 
Co., of London. 

The new light vessel for Niuchuang has arrived at Shanghai, 
after a very lengthy passage from London, and on the 9th of 
July she proceeded north to her station at the mouth of the Liau 
river. 











SoutH KENsINGTON MusEuM. — Visitors during the week 
ending Sept. 9th, 1871:—On Monday, Tuesday, and Saturday 
(free), from 10 a.m. to 10 p.m., Museum, 13,919; National 
Portrait and other galleries, 1501; on Wednesday, Thursday, and 
Friday (admission 6d.), from 10 a.m. till 6 p.m., Museum, 1664 ; 
National Portrait and other galleries, 36; total, 17,120; average 
of corresponding week in fo.mer years, 12,892. Total from the 
opening of the Museum, 10,735,542, 


THE PLACE VENDOME CoLUMN.—The architect of the new opera- 
house in Paris, M. Charles Garnier, gives in the Zemps some curi- 
ous details about the reconstruction of the Column of the Place 
Vendéme. The National Assembly having decided that the 
column shall be rebuilt, there can, says M. Garnier, be only a 
discussion as to whether its — site was a good one, or 
whether M. Courbet was right in his anxiety to remove it to an- 
other spot. Most persons who have visited Paris since the Com- 
mune will probably agree with M. Garnier that not only was the 
column no disfigurement to the Place Vendéme, but that the 
square, one of the most characteristic in Paris, has lost greatly by 
the removal of the monument which so long occupied its centre. 
It being, therefore, taken for granted that the column is to be re- 
constructed, and reconstructed in the same place, the next ques- 
tion is— How is it to be rebuilt? Is the old system of a stone 
core plated with bronze to be made use of, or should the new 
column consist of a hollow iron framework covered with the 
bronze bas-reliefs? M. Garnier discusses this question at length, 
but concludes in favour of the original system of a stone centre, 
There would, it seems, be great technical objections to placing an 
iron column on the stone pedestal which is still standing, as it 
would be very difficult, if not impossible, to fix the iron supports 
solidly into the —— In order to make an iron column safe 
it would be needful to demolish the on meme and lay new founda- 

This would cause a considerable increase in the expense of 
aay ree | the column, although without this the cost of rebuild- 
ing the column in iron would be less than that of stone. The 
whole expense of the column in any case is not estimated 
at more than 260,000f. (£10,400) by M. Garnier. It seems that 
of 274 bronze plates which covered the trunk of the column, ten 
at the most require slight repairs, The small statue of Victory 
which Napoleon held in his hand, a few bars of the balustrade, 
and some pieces of the capital, have disappeared. But this is all, 
and even of the old stonework at least a third can be used over 

oe. M. Garnier pleads strongly for the replacing of the statue 
Pof Napoleon on top of the column. Without this, he says, the 
whole monument is ridiculous, and could only be com to the 


tions. 





column of Trajan at Rome with the statue of St. Peter on its 
summit, - . 
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THE PATENT JOURNAL. 
. Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Monthe. 

1165. ALEXANDER MELVILLE CLark, ser ty® -lane, Lenten, “ Improved 
mechanisin for discharging ord ion from Henry 
Arden, Brooklyn, Kings. New York, US 8. er May, 1871. 

1221. Danie. Row.inson lee af Liverpool, ‘‘ Improvements in appa- 
ratus for locking or fastening the doors of safes, strung rooms, or other 
Similar depositories.”—5th May, 1871. 

1291. Jonny Tnomas Haven Ricwarpsoy, Tutbury, Staffordshire, “Im- 
provements in lenses for ship, railway, and other signal lamps. »_13th 
May, 1871. 

1425. Gzorce Copurn WILSON, ae, “Certain improvements 
relating to metallic cartridges’ and in and to be | 
used therewith.”—A communication from General Hiram Berdan, St. | 
Petersburg, Russia.—27th May, 1871. | 

1521. Jonn Cockspurn Francis Lez, Great George-street, be erenennr on | 

Mag er eapen in the method of and in machinery and appara’ 

for tipping and unloading railway wagons und other vehicles. 8th | 
June, 1871. 

1589. Jou Berorr Spence and Perer Duyn, Manch 
ments in the treatment of natural tes of 
purpose of obtaining sulphate of al i and p hosph 
pounds.” —5th June, 1871. 

1625. CHARLES Georce WiLson, Bayswater, London, “ Improvements in 
machinery for pressing cotton, and for crushing and pressing other 
substances, the said machinery being adaptable for locomotion on rail- 
ways or on common roads.”--2lst June, 1871. 

1668. Ernest Bazin, Rue Taitbout, Paris, ‘‘ Improvements in the auto- 
matic elevation of textile matters in’ revolving cvilers of spinning 
machines.”—26th June, 1871. 

1725. Tuomas James Smits, Fleet-street, London, ‘‘ An improved process 
for the revivification and recovery of the potash, soda, and organic 
compounds remaining in lyes and soaps after they have 7 used for 
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2258. CnaRLEs Denton Aset, South Chan -lane, 
London, “Improvements in furnace a "A communication from 
Gabriel de Usera and Alexandro Goujet, Madrid, Spain. 

2262. WILLIAM BRaDBuKy  RoBInson, Chesterfield, , Derbyshire, “ Improve- 
ments in the of the or rings of boxes ‘made 
from wood shavings or chips, or from strips of pasteboard or paper.” 
28th August, 1871. 

2264. Jonn Burton, Deligne-street, Radford, Nottinghamshire, and 
Jonn MELLERS, Heanor, Derbyshire, “ An improved machine or appa- 
ratus for clipping sprigged or spotted nets, laces, er other fabrics.” 

2266. THomas Freaky, Aston, near Birmingham, “A new or improved 
method of depositing alloys of nickel and iron by electricity.” 

2268. James Epcr, Bolton le Moors, Lancashire, “Improvements in 
boilers or steam generators, and in fuel 8 Or apy for 
heating water.” 

2272. Enenezer ApraM Siater, Wood-street, Cheapside, London, and 
Georce WILLIAM SCHOLLAR, | Balls Pond-road, Islington, London, ** lm- 
provements in the of las and of fabrics to be used 
in such manufacture.”—29th August, 1871. 


Inventions Protgotes for Six Months on the Deposits of 

mplete Specifications. 

; 2280. ALEXANDER Bran Crark, Chancery-lane, London, “ Improve- 
ments in electric gate and signal apparatus for railroads.”—A com- 
munication from William Robinson, Brooklyn, Kings, New York, U.S. 
—30th August, 1871. 

2288. Georce Hase.tine, Southamp 
ments in the facture of itch 
therefor.”—A communication from McClintock Young, 
Maryland, U.8.—30th August, 1871. 

2289. Ernest Bazin, Rue Taitbout, Paris, “Improvements in apparatus 
for extracting slime and sand from the river or sea from foundered 
vessels, and fur cleansing ports, harbours, ponds, or canals.”—3lst 
August, 1871. 

2299. Georce Hase tine, Southampton-buildings, London, “ Improve- 

ments in mills for grinding quartz and other hard substances.”—A 

















ton-buildings, London, “ Improve- 
and in machinery employed 
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the treatment of woody and other fibre and fabrics.”—. 
cation from Cyprien Marie Tessié du Motay, Paris.—3rd Faly, 1871. 

1887. James McG.asuan, South Dudhope Works, Dundee, ** An improved 
mode of and apparatus for testing the size and weight of yarn in the 
rocess of manufacture.”—19th Juty, 1871. 

1900. Wittiam Haruison, Highfield, Sheffield, ‘‘Improvements in adjust- 
able appliances for fixing door handles on to their spindles, also escut- 
cbeons for doors.” 

1906. Witt1amM Netson Hvtcarxson, Wellesbourne, near Rideford, 
Devonshire, ‘* Improvements in apparatus for obtaining infusions and 
decoctions from coffee and other berries, grain, seeds, and leaves.”— 
20th July, 1871. 

1932. Henry Josern Mapce, Swansea, Glamorganshire, “An improved 
— for utilising the spent pickle of the tin-plate and kindred 

res.” —22nd July, 1871. 

1946. Danan ; Wamans Paeee, St. James-street, Sheffield, ‘‘ An improved 
method of connecting loose ‘heels to boots or shoes.” —24th July, 1871. 

1955. James Darsiz Morrison, Grange-road, Edinbugh, Midlothian, N.B., 
** Improvements in pwifying water or other solvents so as to qualify 
them to purify other bodies by simu!taneous and continuous filtering 
and simuitancous and continuous distilling apparatus.”—25th July, 
1871. 

1965. Witt1amM Ropert Lake, Southampton-buildings, London, “Im- 
provements in vessels for converting steel and in the formation of 
joints for the same and other similar vessels.” —A communication trom 
Henry Chisholm, Cleveland, Ohio, U.8.—27th July, 1871. 

2035. LAURENCE STEWART, Edinburgh, Midlothian, N.B., “ Improvements 
in pens for writing.” 

2037. Bexsamin Dopson and JAMES Macqveen, Bolton, “‘ Improvements 
ip bi for spi and doubling cotton and ‘other fibrous sub- 
stances.”—2nd yh wry 1871. 

2045. GeorGe FREDERICK JAMES, Manchester, ‘“‘ Improvements in the 
manufacture of fuses for blasting aud other purposes, and in the 
machinery or apparatus employed therein.” 

2047. James Hosxen, Fenchurch-street, London, and Francis GrorGcEe 
Fvevry, Merrick-square, Southwark, Surrey, “‘ Improvements in water 
waste preventers, or automatic apparatus for regulating the flow of 
liquids from constant supply pipes or Vessels.” 

2051. St. Jonn Vincent Day, treet, Gl , Lanarkshire, 
N.B., “‘ A new or improved anchor to be used in the ploughing or culti- 

vating of land by steam power, and apparatus to therewith.” 
—aA communication from Alexander Campbell and Robert Clark, Sacra- 
mento, California, U.S. 

2055. Wirt1am Ropert Lake, South ti London, “ Im- 

ST in sewing machines for embroidering and stitching button- 
oles.”—A communication from Eugene Moreau and William Ballard 
Isaacs, San Francisco, California, U.8.—3rd August, 1871. 

2057. EpwarD Josep WILLIAM PARNACOTT, Leeds, Y orkshire, “*Improve- 
ments in consolidating or solidifying oils to be used in the manufacture 
of floorcloths, ~ the method of manufacturing the floorcloth, and for 
other purpose: uiring oils similarly treated, and in machinery or 
apparatus em aap therefor.” 

2058. EpwarRD “po bnbemaen | angen Church-row, Hampstead, Middlesex, 
“Improvements in apparatus or i or and regulating 
the extent of angular motion and intended, though not exclusively, 
so to be adapted to doors and French windows.” 

2(63. Georce Go.psmitH und James Divkes, Leicester, ‘‘ Improvements 
in apparatus for heating b: cf "—4th August, 1871. 

2077. THomas UnswortTH an WARD WHALLEY, Manchester, “ Improved 
self-stopping winding frame.”—7th August, 1871 

2101. Cotin Pacet Matraews, Grantham, Lincolnshire, “ Improvements 
in brewing beer and other malt liquors.” ‘» 

2109. JaMes Beckett and Jonn James Cam, Worcester, ‘ Improvements 
in treating sewage.” 

2114. George Henry ,Goopman, Penrose- street, Walworth, St. Mary, 
Newington, Surrey, “ Imp y for breaking stone 
and other materi: “ road-making, concrete, and other purposes, also 
for crushing and reducing emery, minerals, and ores, and every descrip- 
tion of hard and brittle material, also for crushing and triturating 

' quartz, and for amalgamating or extracting gold therefrom.”—10th 
August, 1871. 

2122. James Youno, Limefield, Midlothian, N.B., ‘‘ Improvements in the 
manufacture of soda, otherwise known as the carbonate of soda.” 

2123. James Youna, Limefield, Midlothian, N.B., ‘ Improvements in the 
treatment of hydrocarbon oils.”— 11th August, "1871. 

2148. James Happon WalrTe and CuaRLOTTE Warr, Baker-street, 
Portman-square West, London, “I in 
buttons to boots and other « articles of « dress. —— August, 1871. 

2220. James Barr, Bristol, 8 ts in the pro- 
pulsion of ships, and in the means employed therefor.”—A communi- 
— from Alexander Young, in, near Sydney, New South 
Wi 
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2222. ALEXANDER MELVILLE CiarK, Chancery-lane, London, “An 
improved paint or composition for preserving iron ships’ bottoms and 
other surfaces.”"—A communication from Charles Dubois, Marseilles, 


France. 

2226. Witu1aM Ropert Lake, Southampton-buildings, London, ‘Im- 
provements in tiles for roofing.”—A communication from E. L. Cant- 
well, Calcutta, India.—24th poy 1871. 

2298. FREDERICK ARTHUR Pacet, Seymour-chambers, Adelphi, London, 
and Joun WiLt1s AsHerR, Brooklyn Villas, New bay mer ** Improve- 
ments in the mode of and apparatus for abstracting heat.” 

£230. WiLL1AM Cross, Westbromwich, Staffordshire, _ ~ re in 
machinery for cutting or surfacing the faces of sad-irons and other 
smoothing irons.” 

2232. Peemns James SmiTH, Fleet-street, London, ‘‘ Improvements in the 

roduction of chlorine and hy orites.”—A communication from 
Goprien Marie Tessié du Motay, Paris. 

2234. James Jenninos CawppeLt, Glasgow, Lanarkshire, N.B., 
provements in the packing of the tubes of surface condensers.” 

2236. Firmin Micnot, Brussels Belgium, ‘ Impr ts in 
for sewing saddlery, straps, boots, shoes, : and other similar articles.” 


““Im- 


hii 











2238. Wituiam Ropert Lake, 8 mdon, “An 

improved electro-magnetic motor x "—A _communication from 
Maurice Howell Utley and Al 1, Canada. 

2240. WitiiaM Ropert Lake, South ton-buildi London, “An 





improved bed or couch for facilitating the use of clysters or injections, » 

—A communication from Madame Barret, Paris.—25th August, 1871. 

2244. Georce Copurn WILson, a “Improvements in trans- 
forming or converting Chassepot and other breech-loading guns “9 s 
similar kind.”—A a from General Hiram Berdan, 


Petersburg, Russia. 
2246. GzorGe Freperick Mountz, Umberslade Hall, Warwickshire, 


“Tm ements in gaffs for sea-going and other ships and vessels.” 
2248. Wirtiam Henry Cuase, Southampton-buildings, London, “ An 
im lever apparatus for moving carriages and trucks on railways.” 


26th August, 1871. 
2250. Joux Husa WEBBER, Meg Appoen Chelsea, London, “ Improve- 
ments in chimney flues ,and in apparatus conneoted therewith for 


warming and ventilating. 
2252. CaRLes TERTIUS Bowron, itacture of paper Bucks, “Improvements in 
, and in machinery or 


2254. Peg mn Southanepton- build bulldings, Chancery ane, London, 


com tion from Gove Mitchell, Philadelphia, Peunsylvania, U.S. 
—3lst August, 1871. 


Patents on which the Stamp Duty of £50 has been Paid. 


2757. Joun Crawrorp Waker, Gainsborough-square, Hackney Wick, 
London, ‘Coppers or boilers for builing or cleansing articles of 
clothing, &c."—7th September, 1868. 

2740. Isac Louis Putvermacuer, Regent-street, London, “ Producing 

and applving electric currents.”—5th September, 1868. 

2768. Epwarp Cottam, Battersea, Surrey, “ Shoes, &c.”—S8th September, 

1868 

2770. Taomas Epwarp Crarke, Apsley Cross, Somersetshire, “ Fire- 

places.” —8th September, 1868. 


2972. Ronert Duncan, Billericay, Essex, ‘‘ Earth closets and commodes.” 
—28th September, 1868. 
2730. ALFRED VINCENT Newton, Chancery-lane, London, ‘‘ Pumps.”— 9th 
September, 1868. 


2847. JoserH Orrin and Tomas Geer, Little Britain, London, “‘ Cutting 
the edges of books, &c.”— 1th September, 1868, 

2759. Caartes Hotvanp, Chicago, Cook, Illinois, U.S., 
&c.”—Tth September, 1868. 

2761. James Jones, Consett Ironworks, Durham, ‘“ Furnaces.”—8th 
September, 1868. 

2769. Joun Stewart and Jonny Nicnotson, Poplar, London, ‘‘ Continuous 
expansion engines.”—S8th September, 1868. 

2814. Epwarp Tvrner, Thrissell-street, Easton-road, St. Philip's, Bristol, 
“ Packing for pistons.” —12th September, = 

27 774. Joun Mititwarp, Curzon 8, adise-street, Birmingham, 

“Steam boilers.”—9/h September, 1868. 

2279. Epwarpj Woop, Bolton, Lancashire, 
September, 1868. 

2810. Henry Brook Woopcock, Low Moor, Yorkshire, ‘‘ Metals for axles, 
&c.”—12th September, 186... 

$257. Witt1aM Rein, Granton, Midlothian, N.B., ‘‘ Cattle trucks, &c.”— 
24th October, 1868. 

2782. Grorce Davies, Serle-street, Lincoln’s-inn, London, “ Stamping or 
embossing horn, &c.”— 10th Se, atember, 1888. 

2798. Bexsamin Dosson and Witiiam Stater, Bolton, 
“ Wood-cutting machinery.”—11th September, 1868. 


“ Artificial stones, 





“Steam engines.”—9h 


Lancashire, 





Patents on which the Stamp Duty of £100 has been Paid. 
2195. Grorce Bepsox, Manchester, “‘ Rolling wire rods and wire.”—Ssth 
September, 1864 
2293, Henry CRAVEN Baitpon, Edinburgh, Midlothian, N.B., “ Ink.”— 
12th September, 1864. 
2337. Henry VALE, Birmingham,“ Eye protectors.”—23rd September, 1864. 
Notices of Intention to Proceed with Patents. 
1158. Wattrer THornnitt, New Bond-street, London, “ Bags.”—20th 
April, 1871. 
1161. Tuomas Hypes and Joun Emit Bennett, Sheffield, ‘‘ Furnaces for 
preventing smoke, &c.” 


1162. THOMAS Hypes and Joun Emi Bennett, Sheffield, ‘Blast 
engine.” 
1165. ALEXANDER Metvitte Ctark, Chancery-lane, London, “ Dis- 


Sane ordnance.”—A communication from ‘Henry Arden. ~rist May, 


172. Tuomas Truscott, Liverpool, “Pumps for supplying air to sub- 
marine divers,”- -2n May, 1871. 

1183 Samvet Oram, Kempson-road, Walham- “green, Fulham, London, 
“ Boilers and generators for raising steam, &c.” 

1185. Epwarp Tromas Hvucues, Chancery -lane, London, “ Obtaining 
sugar from boiled saccharine syrups or juices.”—A communication from 
Ludwig Weinrich and Julius Schroder. 

1194. Freperick Batt, Stratford-upon-Avon, 
coins.” 

1198. Epwarp Loomes, Bower- road, Hackney, London, 
taining matches, splints, &c.” 

1202. Witi1aM Ropert Lake, Southampton- buildings, London, ‘* Wind- 
lasses."—A communication from Christopher Coatsworth Jurdeson.— 
8rd May, 1871. 

1203. Hemnricn Staprer and Josern Sixccair, Manchester, ‘‘ Discharging 
liquors from casks, &c.” 

1204. Jonn Hopkinson, Normanton, “Elevating, delivering, or storing 
and weighing coal, &e.” 

1206. Josern Rowe, "Hayle, “Flour.” 

1210, Henry ALEXANVER Freperick Docksaam, Camden Town, London, 
“Controlling or regulating tue supply of gus to burners.” 

1211. ApDoLPHE Prerre Vassarp, New Cross, ‘‘ Treating liquid, sewage, 
&c."—4th May, 1871. 

1214. DANIEL Tecsen and WILuam Manwarixa, Britannia Works, 
Banbury, “ Reaping and mowing machines.” 

1222. Joun Epwarp Woopnovse, Farsley, near Bradford, and Wittiam 
CHAFFER, Holbeck, near Leeds, “Clearing, drawing, twisting, aud 
spinning wool, &c.” 

1223. Henry CLARKE Asn, Oxford-street, ‘‘Vehicles for conveying meat, 
&c.”—5th May, 1871. 

1234, GeorGe OLIVER, ~ "ie London, 
formances.”—6th May, 1871. 

1238, Evcene Groror BaRTHOL OMEW, Frederick- strect, Hampstead-road, 
London, “ Signalling by electricity.” 

1240. Henry Davis Hoskotp, Cinderford, and Jonn Emanvet Wixsrrar, 
Kingston-upon-Hull, “Surveying instruments "—8th May, 1871. 

1248. Jonn WEBB Kiso, Everleigh, ** Drilling machines.”—9th May, 1871. 

1263. ALFRED Vincent Newron, Chancery- -lane, London, “Facilitating the 
payment, and preventing | the fraudulent appropriation of the fares of 
passengers in public vehi —A ication from J. B. Slawson. 
—10th May, 1871. 

1272. Georce Waartroton Bacon, Strand, London, ‘“‘ Washing ma- 
chines ”—A communication from Edwin Bacon. 

1275. Ropert Lewis Jones, Garston, “ Clocks "—11th May, 1871. 

1301. Taomas GREEN, Smithfield Ironworks, Leeds, ** Heating buildings.” 
—13th May, 1871. 

1332. BenvaMIN er ~ Mill Cottages, Reading, 
d millstones, & 

1335. Robert WILson, Manet ter, “ M 
fabrics, &c.”—17th May, 1871. 

1386. St. Jonw Vincent Day, Buchanan-street, Glasgow, N.B., ‘ Refining 
— * BI ."—A communication from Richard William Bender.—23rd 

fay, 1871. 
1465. Tnomas Enouisn, Chancellur Villas. West Dulwich, and Groror 
pene Banner Cross, Sheffield, ‘‘ Bending armour plates.”— lst June, 
1 

1491. WILtiaM Bonet Kana, Sonthampton- -buildings, London, ‘‘ Musical 

reed instru ication from George W. Scribner.—5th 


“Machinery for sorting 


“Boxes for con- 


“Gymnastic and other per- 





“Cracking or 


oud 


gling and cal ing woven 








June, 1871. 
1621. Lae Cocxsurn Francis Lee, Great George-street, Westminster, 
an joading railwa; wagons.” —8th June, 1871, 
1526. ane t ArtauR Norris, Harrow, “Preserving and exhibiting 
photographs, cards, &c.”—A communication from Samuel 8. Barnaby. 
bth June, 1871. 
1646, Jonn Henry Jonson, Lincoln’s-inn-fields, London, ‘Spark 
arresters.”—A communication from James Smith and Thomas William 





force of au as 8 motive power rg ta ~~ $A 
Augustus Leggo, Montreal, 


Worsdell.—22nd June, 1871. 
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1783. ALBERT TiBBITTs, Stee: crescent, [Notting it, London, and 

} ay ag LLWOOD, "Newton- terrace, Lee, “‘ Paving streets, &c.”—7th 
uly, 187 

1906. Wittiam Newtson Hutcuinson, Wellesbourne, near Bideford, 
“ Obtaining infusions and decoctions from coffee, &c.”—21st July, 1871. 

2063. Georcr GoLpsMITA and James Ditxes, Leicester, “ Heating by 
gas.”—4th August, 1871. 

2079. ALFRED Vincent Newrox, Suncor dene, London, * Belt fasten- 
ings.”—A communication from Cc 

2081. Jonn Henry Jounson, Lincoln’ ofan fields, London, “ Utilising 
the gases from blast furnaces.”—A communication from Jean Emile 
Arthur B. de Langlade. 

2082. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Beer.”— 
A communication from Engtne Leconte.—7th August, 1871. 

2085. Bensamin TurNeR, Bartholomew-close, London, “Spring hinges 
for closing doors.”—8th August, 1871. 

2115. Tuomas CaarLes Pearson, , “Lubri- 
cators.”—10th August, 1871. 

2148. James Happon Waiter and CHartorre Wuire, Baker-street, 
Portman-square West, London, “‘ Attaching shanked bottoms to boots, 
&c.”—1ith August, 1871. 

2192. Joun WILLiaMson and Epwarp WItttaMson, Hayfield, and Joun 
CHARLESWORTH SHIELD, Birkenhe “Looms. Dat August, 1871. 

2258. Cuaries Denton ABEL, S Idi London, “* Furnace 

ites."—A communication from Gabriel de Usera and Alejandro 
Goujet.—28th August, 1871. 

2280. ALEXANDER MELVILLE CLARK, Chancery- lane, London, “ Electric 
== and ae apparatus for railroads.” — A communication from 

2288. Georce Hasettineg, Southampton-buildings, London, “‘ Matches.” 
—A communication from | McClintock Young. —30th August, 1871. 

2299. Georcr HASELTINE, South London, “Mills for 
grinding quarts, &c.”—A communication from Gove Mitchell.—3ist 
Auguat, 1871. 


All ms having an interest in tn opposing any one of such applications 
should leave parti in writing of their objections to such application 
= the office of the Commissioners of Patents, within fourteen da 
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List of Specifications published Gurtag the Week ending 
Oth September, 1871. 

2546,* 1s. 4d ; 16, 10d.; , 38, 10d.; 36, 2s. 104.; 64, 1s. 10d.; 66, 3s. 84.; 67, 
10d.; 70, 8d.; 89, 10d.; 90, 8d.; 96, 1s. 44.; 97, Is. 6d.; 100, 1s. 4d.; 108, 
; 111, 1s. 6d.; 116, Tid ‘121, 10d.; 124, 104.; 127, 104.;' 132, Im 10d.; 134, 
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*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums ex 5s. must be 
remitted by Post-office Order, made ag at the Puat-office, 5, “Hi “ 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, ‘Sou 
ampton-buildings, Chancery-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 
The following Abstracts are classified end arranged from those published by 
the authority of the Commissioners of Patents. 


Class 1.—PRIME MOVERS. 
Inciuding Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
521. L. Jones, Swansea, Glamorganshire, and T. Hackiye, 
Monmouthshire, ** Steam boilers.”—Dated 27th February, 1871. 

In the tube or fire-box of vertical boilers are inserted conical tubes 
open at their outer or larger ends and closed at their inner or smaller 
ends, and extending to near the centre of the said tube or fire-box. The 
said conical tubes are arranged in circular series one above another, each 
series having a baffie plate inserted in the central space formed by the 
inner ends of the tubes, thereby causing the flame from the fire under- 
neath to be deflected and directed towards the larger ends of the tubes, 
also strengthening the tube or fire-box against the tendency to collapse. 
531. A, Gururieand J. STEVENSON, Gravesend, “* Motive power engines, dc.” 

—Dated 27th February, 1871. 

Constructing motive power engines, pumps, and meters, by placing 
radially several cylinders, the outer end of each being closed, the inner 
ends open (open top cylinders) between two circular discs, each disc 
being supported by a shaft working in suitable bearings. The one disc 
may work in contact with the admission ports or passages, the other 
against passages for the discharge or exhaust, so that as the passage or 
port of each cylinder eee comes opposite, the steam, air, or water 
may flow or pass in or out, as the case may be. The piston-rods of the 
several pistons or buckets ‘form vibrating connecting rods, and are con- 
nected to or with a common crank pin, and the effect, when the position 
or angle of the crank in relation to the cylinders is changed, is like that 
of a central movable boss in a feathering paddie-wheel, and the steam can 
be admitted at various degrees of expansion, and the direction of rotation 
be changed bya movement of the crank in relation to the discs and 
the cylinders, or by the movement of the discs in relation to the crank shaft 
and crank. When the apparatus is employed as a water meter it may be 
entirely losed. The ages may be arranged and combined in 
various ways. Ina steam engine the exhaust passages (through the one 
disc or the other) may communicate with the condenser, 

541. J. Renniz, Dumfries, N.B., ‘ Furnaces for heating, &c.”—Dated 28th 
February, 1871. 

The feature of novelty which constitutes this invention is :—The placing 
of the fire-grate at the bottom of a long vertical hollow shaft cc mmuni- 
cating with the base of the copper or vat, and provided with air ducts 
at a suitable distance up the shaft, through which air is introduced for 
burning the gases. 

544. G. W. Dora, Altrincham, “ Rotary motion to shafts by manual labour.’ 
—Dated 1st March, 1871. 

This invention consists in giving motion to a ratchet wheel fixed on 
the shaft to be driven by acatch fixed in a wheel or pulley which is 
turned by a band; this band is wound on and unwound off the wheel 
or pulley by a rod, to which the ends of the bands are connected. 

456. R. M. Marcnant, Hatton-garden, ‘* Steam engines.”— Dated 1st March, 
1871. 

The invention primarily consists in the application of highly compressed 
or stored or manufactured steam, air, or gus, in such manner that way 
specific charge or proportion of the total c. apacity of the cylinder can be 
delivered when the piston is at any determined position in the cylinder 
during its commenced stroke from cither end of the cylinder, or when 
any other analogous medium for the conversion of the pressure of the 
steam, air, or gus into motive power is at any determined position. 





Nerport, 





Class 2,-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

536. R. and W. J. Grirritus, Rhual Issc, ‘‘ Screw propellers.” —Dated 28th 

February, 1871. 

The First part of these improvements has for its object the arranging 
and forming the blases of screw propellers so that they may have greater 
hold on the water for propelling the vessel, and this they uccomplish 
when two or more blades are used by having one blade straight or at right 
angles, or bent backwards with the line of the screw sbaft, and the other 
blade bent or inclined forward towards the ship at an angle of 10 to 20 deg. 
more or less, for about one half its length from the — to point of blade 
as shown and described in the specification of a paten ited to the said 
Robert Griffiths, dated February 19th, 1858, No. 319. W en four blades are 
used then two blades are bent forward and the other two straight or in- 
clined backwards. Another method of carrying out these improvements 
is to curve the blades at about half way from ‘point to the boss, one to 





be maze straight and ed backwards an other part to ben 

cline forward as b 

to the construction of the boss of the lers and the mode of securing 
the blades thereto. The boss is cast with sockets (to receive the shanks 


of the blades), and has a recess en one side or both sides of each socket, in 


_— a piece of metal or wood is fitted having one or more pins 
them and the blade shanks, so as to ten the metal 

oe aiikaioaantniie shanks and secure them from coming out 
or t round in the sockets. Ora recess is cast in the boss on one 
— +d the sockets ha’ a gland ted to it, which te screwed 
e shank of the blade to secure it from either coming out 

548. w. ene, Westminster, “‘ Making roads, &c.”—Dated 1st March, 


1871. 
On a layer of broken stone liquid bitumen is poured, and while the sur- 


tea 
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THE ENGINEER. 





Sept, 15, 1871. 








face is still soft fine hoggin or coarse sand is strewn, and then rolled in so 

as to form an even surface. 

552. W. W. Smrru, Newcastle-on-Tyne, “ Construction of anchors.”—Dated 
2nd March, 1871. 

In the First part of this invention a shank is furnished at its crown 
end with a crosshead, the ends of which are made round, and on each 
end is mounted an arm of a pointed form and tapered towards the base, 
at which part it is widened quickly so as to form a horn on each side. 
The horns are made so as to project a little over at one side to form 
stops, which come in contact with the crosshead to prevent the arms 
moving beyond the required angle. The arms are so constructed as to 
work independently of each other. [nthe Second of this invention 
a stock is used for steadying the arms, which may be secured rigidly on 
the cross shaft and not worked independently of each other. In the 
Third part of this invention the horns are dis} with, and a cross- 
head or ome to raise the arms to such an inclination as readily to 
take the ground are 





Class 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

522. W. Mitiarp, Trowbridge, Wiltshire, ‘‘ Jacquard looms.”—Dated 27th 

February, 1871. 

First, so placing the Jacquard looms as to overhang the end of the 
loom ; Secondly, communicating motion direct to the Jacquard barrel by 
mitre wheels placed on the crank shaft and on a vertical shaft ; Thirdly, 
giving a backward and forward motion to the Jacquard barrel by means 
of a pin on the crank placed on the centre shaft of the Jacquard working 
in a slot or mortice in a lever ; Fourthly, working the Jacquard barrel in 
two parallel slides, one on each side of the Jacquard frame; Fifthly, 
working the picking star wheel and the box motion star wheel from the 
same stud wheel. 

629. J. nom g Nottingham, ‘' Bobbin net or twist lace.”—Dated 17th Feb- 

ruary, 1871. 

Independent levers work horizontally on axles or equivalents, one end 
working directly on the cam, and the other lifts the point bar aim or 
hanger arm. Each lever works on its own cam, and the heavy spindle 
bar is not required. Sometimes one spindle bar may be used. 

642, J. and W. McNavoaut, jun., Rochdale, ‘‘ Washing and drying wool, 

&c.”—Dated 1st March, 1871. 

First, it consists in lifting the material from the washing trough by 
means of a drum or frame having rows of teeth parallel to its axis, which 
is rotated intermittently to give time to allow a reciprocating frame 
armed with teeth to remove the material from each row of prongs as 
they arrive by rotation at a suitable positi Secondly, it consists in 
using a steam jet to pass the washing liquor from one machine to anuvther 
pass upon the same level in — of using pumps. Thirdly, it consists 

n arrangements for carrying forward mate: from the delivery of one 

washing machine to the feed of another when such machines are nut in 
a straight line, but are fe at an angle or parallel to each other, 
namely, by the use of a delivery brattice made up of narrow strips or 
belts, one longer than the other ; or by using conical rollers, or a recipro- 
cating frame armed with teeth and moving in a curve and lifting over 
the material in its back movement, this apparatus being arranged 
either above or below a table; or by using an oscillating distributing 
brattice, or inclined surfaces. Fourthly, it consists in making a com- 
bined steeping trough and washing machine with the steeping trough 
in a curve when required, the material being propelled through the 
steeping trough by a curved frame armed with teeth, or a frame recipro- 
cating inacurve. Fifthly, it consists in adding a brattice or endless 
apron and trunk or chamber to an opener when combined with the de- 
livery of a wool washing hi dmitting hot air to the brattice 
or opener ; so that the wool will be discharged with or pass through the 
hot air and will be delivered in a dry state. 

594. C. Stewart, Manchester, and R. Bonn, Newton Heath, near Man- 

chester, ** Self-acting temples for looms.” —Dated 6th March, 1871. 

The inveutors’ improved self-acting temples consist of two pieces of 
wood or other material, united by cords or straps, and at the outer end of 
each piece is a plate set at an angle to the fabric, to which one, two, or 
more spiked temples are hinged, these angle plates rest upon adjustable 
brackets fixed to « cross rail, which is supported on springs. 











Class 4.—AGRICULTURE.—None. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
651. E. P. SHerwoon, Newcastie-upon-Tyne, ‘* Preparing clay.”—Dated lst 
March, 1871. 

For this purpose the clay is conducted between a series of three rollers 
(arranged in combination), from which it passes to a space so formed as 
to mould the clay to the desired form previous to passing through the 
mould, through which it is forced by the action of one of the series and a 
fourth roller. By this means the clay is forced through the moulc, so us 
to impart a unifurm density thereto, 





Class 6.—FIRE-ARMS, 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War for Coast Defence, Gun Carriages, &c. 
632. J. H. Jounson, Lincoln’s-inn-fields, “* Gunpowder.”—A communication 
—Dated 27th February, 1871. 

This invention consists in using two pairs of rollers set at right angles 
or any other angle to each other, or a knife edge and a pair of rollers, for 
cutting up gunpowder cake into squares or cubes. The first cutters cut 
the cake into strips ; these are fed endwise or at right anyles to the second 
pair of rollers, which cut them into cubes. The cutting edges on the 
rollers are sharp and come exactly opposite each other, but without 
touching, the free space between the rollers being dependent on the 
thickness of the cake, and this space is variable by making the bearings 
of one roller of each pair adjustable. 





Class '7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstry, Ornaments, Musical Ii- 
struments, Lamps, Manufacture of Dress, &c. 


530. J. If. L. T. Porter, Regent-street, London, “ Sewing machines.” — 
A communication,—Dated 27th February, 1871. 

Applied to hand machines, the driving axle works the spool hook 
spindle by means of bevel wheels, the direction of the feed being the 
same as the axis of the hook spindle. A bent needle is used. The spool 
holder is a bar with a disc on, and has a stop to limit the space fur the 
spool between spool holder and spool hook. 

534, 8S. Witson, Manchester, ‘* Braces or suspenders.” —Dated 28th February, 
1871 


This invention relates to braces, straps, or belts employed to retain 
portions of wearing apparel in _—, The bands of the braces are 
made of non-elastic material, and the pirts in which the button-holes ure 
formed are connected with the said bands by means of one, two, or mure 
rings of caoutchouc, which are preferably strung on rollera, in which 
rollers grooves are formed to retain each ring in position. 

550. H. A, Wiprect, Exeter, ‘* Desks and seats.”"—Dated 1st March, 1871. 

Tbe inventor hinges the seat at one edge to a standard and reverses its 
position to form a bench. He also pivots the desk top to a bar jointed at 
the end of a horizontal arm at top of the desk standard. This arm forms 
a support for the desk at each end. The desk when oscillated on its 
pivots also forms a back for the seat, and resting thereon the elbowed to; 
of the desk standards and the arms forming arms to the backed chair. 
Ile forms in this manner a backed seat facing either way at will. He 
ulso applies an adjustable foot rest to either the desk or form standard, pro- 
vided with hooks serving either as feet for the rest when it is reversed, 
and used as a kneeling board, or for holding said foot rest in position. 
664. G. Esxknoime, Rotherham, Yorkshire, ‘‘ Water-closets."—Dated 11th 

March, 1871. 

This invention consists in the use of a supplementary service box in 
water-closets, situate between the supply cock and the basin, for the 
purpose of insuring the delivery of a proper amount of water into the 
ones after the cock has been shut, in order to properly trap the 
closet. 





Class 8.-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations. Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, cc. 

619. C. Durr, Wandsworth, Surrey, “‘ Fibrous substances.”—Dated 27th 

February, 1871. 


According to this invention bamboo or other analogous cane is crushed 
and compressed and subsequently treated with acids and alkalies, by 
boiling and by penne, The use of hydrofluoric acid is a special feature 
of the invention, as thereby the silex is dissolved and removed. 


Hydrofluoric acid gas may also be used for the same object. 
524. I. Roperrs, Liverpool, “ Retorts and kilns.”—Dated 27th February, 
1871 


The First part consists in forming or fitting within vertical retorts or 





vessels, deflecting plates, studs, or oe by which the granular 
mass of bones or charcoal is caused turn, uoveme ener A peme be 
equally acted upon during descent and burning. The Second part consists 

dividing kilns, in which vertical retorts or vessels are fitted, into so- 
called Leat zones, by perforated horizontal diaphragmsor partitions. The 
heating gases are admitted into one of these zones, and pass therefrom 
into the others through the apertures. The zones may be maintained at 
the same or different temperatures as desired. The Third part consists 
in admitting the heated gases from the grate chamber into the lower or 
other zone mentioned in the Second part, through lateral apertures or 
openings, which terminate between but not opposite the retorts or 
vessels, hence overheating is prevented. The Fourth part consists in 
fo: achamber around coolers, and in establishing a current of air 
through the said chamber, one side of which is perforated. The Fifth 
oy consists in a an opening or openings at or near the bottom of 

e coolers, to allow the charcoal which has perly burned, and 
no — to escape, and thus to keep the granular pieces in motion down- 
wa 
526. R. Fennetty, Wellington-chambers, London, “‘ Preserving animal 

substances,” —Dated 27th February, 1871. 

This provisional specification describes placing the meat or animal 
substance to be preserved in a vessel capable of sustaining considerable 
a, and brine or other suitable preservative fluid is then run intu 

he vessel, afterwards the vessel is closed and its contents are subjected 
to pressure by forcing in! brine or preservative fluid by means of a force 
pump, or by other means. If desired the vessel, after it has had the 
meat or animal substances placed into it, may be closed air tight, and 
then be exhausted of air previous to allowing e or preservative fluid 
to fill the vessel. 

508. J. Briaas and J. Baitey, Whitecross-street, London “ Aerated waters.’ 

--Dated 3rd March, 1871. 

The acid cistern is fitted with revolving apparatus which at exch revo- 
lution delivers a portion of acid into the aed funnel, and thence into 
the generator. The acid is to the acid cistern by pneumatic aya- 
ratus, which in some instances delivers direct into the generator. The 
aérated water is drawn off through a nozzle fitted with an envelope and 
with means for deflecting the issuing stream. 

575. R. Moore, Glasgow, “‘ Manufacture of sugar.”—A communication.— 
Dated 3rd March, 1871. 

By the present invention the same operations are adopted as in specifi- 
cation No. 1530, of 1868, but with the important addition that after the 
most of the impure and coloured syrup has been thrown off by the 
centrifugal apparatus, the sugar is covered with pure white syrup by 
running it into the apparatus. This invention also comprises apparatus 
for compressing the sugar into cakes. A platen is worked by cranks or 
eccentrics on a shaft, and a series of shallow moulds or trays is provided 
into which the sugar taken from the centrifugal apparatus is put, and the 
series is moved along a table or bed plate. Each mould is stopped be- 
neath the platen whilst this is brought down to compress the sugar and 
is subsequently withdrawn to give p to the next mould. 


Class 9.—ELECTRICITY, 
Including Electric, Magnetic, Electro-Magnetic Apparatus 
Electrical Apvaratus, and Galvanic Batteries. 
537. T. T. P. B. Warren, Mitcham, ‘‘ Treatment of india-rubber for 
ansulating purposes, &c.”—Dated 28th February, 1871. 

The object of one part of these improvements is to obtain the electrical 
advantages of india-rubber so as to insure its durability without vul- 
canising or the aid of sulphur in any form, and also to dispense with 
india-rubber solvents, which operate so deleteriously unless submitted to 
the vulcanising process. For this purpese the india-rubber insulated wires 
or telegraph wires are submitted to the action of iodine, bromine, or 
chlorine dissolved in such menstrua as can neither dissolve india-rubber 
nor exert any action upon it. Or the insulated wires may be buried in 
French chalk with which iodine or bromiue has been previously triturated. 
The solvents employed are water, alcohol, wood, naphtha, or mixtures of 
alcohol and water tu which iodide or bromide of potassium may be added, 
so as to obtain a more saturated solution. In the case of chlorine, water 
alone is employed with the aid of pressure. The india-rubber may be 
either pure, or mixed with substances oiher than sulphur, as French 
chalk, plumbago, silica, asphalt, gum thus, or gutta-percha. The india- 
rubber or its compounds may be applied pid. ~~ , longitudinally, or by 
means of dies, The coatings when applied spirally or longitudinally are 
consolidated by being coiled round iron drums or cylinders which are 
afterwards heated by air, steam, or water applied inside the cylinder, so 
as to keep the insulated wires perfectly dry until consolidated. When 
india-rubber or,itsjcompounds are applied by means of dies, unless another 
coating is required, the same is passed through a solution of bromine or 
iodine, so as to prevent the adhesion of .the coils to one another. When 
india-rubber or its compounds are applied longitudinally it may be prefer- 
able to bind the same with cotton, tape, or other suitable material, or to 
pass the same through a die or between heated rollers, so as toinsure the 
adhesion of the edges. For manufacturing india-rubber which has been 
submitted to the action of iodine or bromine, it is submitted to a dry air 
heat, so as to expel the iodine or bromine ; it is then mixed with a fresh 
quantity of india-rubber, so as to render it suitable for ordinary india- 
rubber manufactures. Another part of these improvements relates to 
the uction of a substance by treating certain vegetable oils with 
sulphur, and in the application of this substance as in the insulator or 
envelope for telegraph cores, 

540. G. Hasetine, Southampton-buildings, “ Photo-electrotyping.”—A com- 
munication.—Dated 28th February, 1871. 
After the photograph has been varnished and dried it is rubbed care- 
fully with — of fine cotton wool or other suitable substance, to give 
. It isnow ready to receive a gelatine coating — 
cold. e exposure to light is then made. The inventor then soaks it a 
short time in a saturated solution of h julphite of soda. If no further 
deepening is required it may now be soaked in a solution uf photosulph 
of iron, to prevent adhesion between the gelatine portions of the picture 
and the p cast. After the plate has been treated as above de- 
scribed it is soaked in diluted nitric acid. This acid is removed by 
washing with cold water. A second application of bich ite of potash, 
gelatine, and water may now be made. A third application of jelly may 
be made in the same manner. The inventor makes the stopping out 
lates as follows :—From the ‘itive photograph a negative is mace. 
he stopping out plate is a soft blurred-looking copy of the original, and 
it is ut by placing it over the jellied positive, during exposure, to 
prevent the light from acting too strungly. Stopping out plates may be 
sometimes made by hand by painting upon glass. 














Class 10.—-MISCELLANEOUS. 
Including all patents not found under the preceding heads. 


520. A. A. Cochrane, Westminster, ‘‘ Bituminous compositions,”—Dated 
27th February, 1871. 
The appiication of bituminous compositions to various constructive 
works in a manner in which they have not been hitherto applied. 


523. A. ArNoLD, Halifax, Yorkshire, ‘‘ Continuous traveiling motion.”— 
Dated 27th February, 1871. 

The apparatus consists of a rotary spindle ig two or more boss 
cums or tappets of equal Seon Ee on the said spindle in such 
positions as to act alternately 7 procating — boxes or grippers, 
which seize the wire and propel it in such manner that while one gripper 
is being pushed forward another is receding in order to commence a 
fresh propulsion immediately upon the termination of the first, and so on. 
528. G. Hase.tine, Southampton-buildings, London, “ Steam traps.”—A 

communication. —Dated 27th February, 1871. 

The said invention consists in the application to the spindle of the 
valve of a steum trap of a — or elustic plug or packing (of any 
form) which will withstand the action of ordinary steam, and which is so 
placed as to be capable of being easily renewed. The said invention 
also consists in a steam trap provided with a frame of wood or other 
material less expansible than the escape pipe or tube which it supports. 
633.J . H. Jonxson, Lincoln’s-inn-fields, “* Emery paper.” —A communication 

—Dated 28th February, 1871. 

This invention consists in the application of adhesive material to the 
back of sand, glass, or emery paper or emery cloth, for the of 
readily attaching the same to a strip of wood or other object, the sand or 
emery —_ thus prepared constitu an article of commerce which 
or e artisans to practise economy in the use of these indispensable 
materials. 

538. 8. Tuomas jun., and W. Guise, Redditch, “* Needles, dc.” —Dated 28th 
tes» na rming thi of pear-sha; 

is invention cons’ ‘0 e eyes of needles ped, so 
that the thread passing through the larger part of the opening may 
be gripped in the narrower part. It also refers to the shaping and 
a of blanks of paper or other suitable material for wrapping up 
needles. 
539. C. < C. R. Scuwarrz, Lambeth, “ Purses, dc.” —Dated 28th Febru- 

ary, s 

The flexible material of the bag is secured to bars or frames, which are 
| agate in a hinged grooved frame which forms the mouth of the bag, and 

secured therein by rivets or otherwise. 

543. ‘ fe Common, Regent’s Pask, ‘‘ Cocks, taps, dc.”—Dated 1st March, 


1871. 

This invention consists in an apparatus and closing cock, taps, 
or valves by the expansion of water in freezing and the subsequent 
tha’ of the ice. The apparatus is com: of a closed vessel, only 
one of which is elastic, and to this attached a rod in con- 





nection with the cock, tap, valve, or valves. This vessel is filled with 
water and placed in a - where it is more exposed to cold than 
the valve upon which it is to act. While the temperature is above 
freezing point within the vessel the elastic yt will remain in its posi- 
tion as fixed; but when the water within it freezes, and ey 
expands, its ure upon this elastic part causes it to move or bulge out- 
wards, and thus give to the connecting rod the proper amount of motion 
to secure the closing, or, as the case may be, the opening of the valve. 
When the temperature rises sufficiently to thaw the ice in the vessel the 
ressure within diminishes and the elastic part of the vessel is forced 
inwards by the atmospheric pressure from without, and thus reverses 
the position of the valve. 
545. J. Burman, Knightsbridg*, “ Brushes, brooms, d:c.”—Dated 1st March 
1871 


The employment of prepared Manilla fibre, rately or in conjunction 
with cocua fibre, Mexican or other suitable fore, or a mixture of the 
same is found convenient. 

547. J. A. Baxter, Belfast, “‘ Brakes.”— Dated 1st March, 1871. 

An oval-shaped boss is keyed to each axle between the wheels, which 
revolves between two sides of a strong guide frame. A wedge or wedge- 
shaped blocks are free to travel between the guide frames and the oval 
boss, but when lowered the rotation of the boss and the wheels are 
stop The wedges are connected by chains to a rod running along the 

and joined by couplings with each carriage, and this rod is con- 
n to the piston-rod of a steam cylinder whereby the wedges are 
raised or lowered and the brake power thus put on or taken off, or in 
some cases the power is applied by a screw lever or other means, 
549. W. R. Lake, Southampton-buildings, “‘ Steam regulators.”—<A commu- 
nication.—Dated 1st March, 1871. 

This invention relates to an aj tus for mepeting the pressure of 
steam drawn from a boiler and in drying cylinders. The said appa- 
ratus is provided with a governor valve. Below the aforesaid valve is a 
cylinder, in this cylinder is a piston, and attached to this piston is a dia- 
phragm. The piston-rod supports a weighted lever connected by a rod 
to the governor valve lever. A reservoir of water receives its supply 
from condensed steam ; there is an open — - from the base of the re- 
servoir te the cylinder betwixt the piston and cylinder head. The pres- 
sure in the pipe will be governed by the weight upon the weight lever. 
573. C. F. Correritu, and G. Bippie, Cannock, Staffordshire, ‘* Attaching 

taps or stopcocks to water pipes, &c.”—Dated 3rd March, 1871. 

This invention consists of a ready mode of attaching the taps or stop- 
cocks to water, gas, and other pipes while they contain water, gas, or 
steam under pressure, without the loss or escape of water, gas, or steam, 
or without shutting off the water, gas, or steam from the pipes during 
the making of the connection. This is effected by fixing an annular clip 
on the pipe or main, the said clip having a hole and collar screwed in- 
ternally and screwing into the screw collar of the clip the inlet pipe of 
she tap. The tap being closed a drill is passed through the tap, and a 
stuffing-box on the drill screwed on the exit pipe of the tap. e drill 
being worked in the ordinary way, a hole is ed in the pipe or main, 
the drill is then withdrawn sufficiently far to permit of the closing of the 
tap; the stuffing-box is next unscrewed and removed with the drill. 
The tap is thus left over the hole in the pipe or main and in free com- 
munication therewith, the tap being fixed to the pipe by the collar of the 
clip. The end of the inlet pipe of the tap may be madeintoadrill. In 
this case it is only necessary to rotate the closed tap to cause it to drill 
a hole in the pipe or main, a screw on the outside of the inlet pipe of 
the tap screwing into the screw collar of the clip or into the hole drilled 
in the pipe or main. A clamp is used for working the drill, or combined 
tap and drill, consisting of a ti frame which is fixed to the pipe 
or main by curved cross pieces at the bottom of its legs, and chains 
passed round the pipe and fastened to the said cross pieces, 

574. H. Lixpon, Tranmere, Cheshire, “‘ Metallic band fastenings.”—Dated 
3rd March, 1871. 

This invention consists in fastening the ends of metallic bands through 
the medium of a fixed stud and movable button taking into corresponding 
holes on the opposite end, so as to admit of being locked or unlocked at 
pleasure. 

576. J. Dunkuey, Teddington, Middlesex, ‘‘ Sewers and treatment of sewage 
manure.” —Dated 3rd March, 1871. 

The mode of constructing a main or principal sewer for conveying 
sewage. 

625. J. Downes, Handsworth, Staffordshire, ‘‘ Metallic hoops or bands for 
baling cotton.”—Dated 9th March, 1871. 

This invention consists in making the said hoops or bands by jointing 

or bin, together two or more pieces or short lengths of hoop iron, 








instead of making the hoops or bands of continuous hoop iron as usual. 
By this invention the jointed or hinged pieces of which the hoop or band 
is composed are capable of moving freely, so as to lie flat or nearly so 
upon one another for transit or of opening out to any angle. The jointed 
hoops are stronger than ordinary continuous hoops, and are manufactured 
more economically than continuous hoops. 

699. J. MILLWaRD, Paradise-street, Birmingham, ‘‘ Forming elbows in sheet 

metal pipes.” —A commynication.—Dated 16th March, 1871. 

This invention consists in the construction of a new or improved ma- 
chine for manufacturing elbows or bends in sheet metal we or tubes, 
such as those described the specification to Haseltine’s patent, 
No. 3143, of 1870. The essential feature and mode of operation involved 
in this machine consists in passing the sheet metal p or tube by a 
step-by-step motion over a mandril, at the end of which are two sets of 
clamps or jaws surrounding the pipe, and operating in such manner in 
combination with u rocking disc or head situated inside the pipe beyond 
the end ef the mandril, that as the pipe passes over the end of the 
mandril the one set of clamps or jaws is caused to close down upon the 
pipe, nipping it upon the end of the mandril, while the other set of 
clamps closes down and nips the pipe = the rocking head, which, in 
then being forcibly brought together with the last named clamps and the 
portion of the pipe nipped thereby, close up to the end face of the 
mandril and the first named clamps, bends up or crimps a portion of the 
circumference of the pipe situated between the two sets of clamps, 
and thus, by a succession of such crimpings ur bendings at short 
distances apart, the elbow or bend is formed on the pipe. The pipe is 
held during the operation by a sliding collar on the mandril, to whicha 
step-by-step motion is imparted by a rack and a spring pawl actuated by 
a cam or eccentric on a transverse shaft. This shaft carries a second cam 
or eccentric which imparts the rocking motion to the head by means 
of a connecting rod passing through the mandril, which is made hollow 
for this purpose. 

774. W. Bono and J. Foster, Preston, *“‘ Printing machines.”—Dated 22nd 
March, 1871. 

The re of = invention — in ago both ~* of a sheet 
or sheets of pa’ once passing it throug! e machine, thus saving 
more than cohall the labour; a machine will likewise be produced at 
one-fifth the former cost, and produce over double the work. 

2280. A. M. Crark, Chancery-lane, London, “ Electric gate and signal 
apparatus for railroads.”—.A communication.—Dated 30th August, 1871. 

This invention relates to a series of devices for the protection (by the 
aid of electric apparatus) of the passengers and goods on railway trains, 

prroaching gs 





and of persons a) the same. Means are provided for 

we e — of the yee = circuit closers or 
breakers. Also for and opening gates and for setting 

inform the engineer of the train of the ition of the drawbridges, 
switches, &c., which are ahead of the train. Also for telegraphing by 
every train its position and direction to the several stations, giving notice 
of land slides and other accidents to moving trains, and to the stations 
along the road. The i tion has, therefore, for its object to produce 
the various devices, combinations, and arrangements necessary for effect- 
ing the before mentioned actions. 

2288. G. Hasettine, Southampton-buildings, London, “‘ Manufacture of 

matches.” —A communication.—Dated 30th August, 1871. 

The inventor uses a series of cutters in a receding line for 
cutting off match splints from a block of wood in steps. In combination 
with a series of receding cutters and guides for cutting, receiving, and 
curying the match ts, he uses a travelling, clam . or holding 
bar, w! continues hold the — in the guides w it moves 
with the said cutters and guides. e also uses a strip or back for 
recel and holding the splints in an oblique line without moving 
either block, — cutters, guide, or bored back, in a lateral direction. 

points or projections on a plate for entering the cutters 
and ae SS — therein, and preventing their bmg | carried 
beyond the . k from reed tae 9 An oe ‘rame for 
carrying the feeding wheels and presser-foot is so arrang pressure 
may be applied to the block to hold it against the action of the 
cutters, and then removed when the block is to be fed along for the next 
cut; and in combination with the series of receding cutters and guides or 
carriers herein described there are top and bottom receding bearing 
an through th A. a ond with, " ° iting edges 
verse em near one en wo cul 
filed or ground. A feeding pawl acts directly against the splints and 
feeds the back along without the use of real ratchets. The inventor also 
“block matches” of separate splints stuck in a previously bored 
strip, back, or frame, from which they may be drawn or broken off. 
ee ee, Bes Taitbout, Paris, ‘‘Cleansing ports, &c.”—Dated 81st 
ugust, A. 

The water charged with sand, lime, or mud is drawn up by a long tube 
reaching to the bed of the sea into a recipient placed in the bottom of a 
boat or 








another where it is and the solid matter is then 
either by the boat or . ee ee ae 
The of the liquid drawn into the recipient should always be 
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he water line of the vessel, otherwise the equilibrium would be re-esta- 

lished, and would arrest the ascension of the liquid current. The filter- | 
ing boat is provided with air-tight compartments which float it, although | 
open td the sea, and the filtering is carried on whilst the vessel is being 
supplied. Below the level of the water tained in the recipient a 
centrifugal apparatus directly receives the mixture and conveys the sand 
or other matter directly to the filter boat or through the floating tube as 
already described. The bottom of the long tube reaching to the bed of 
the sea is provided with a mouthpiece furnished with a metallic grating 
or cloth, The filtered water passes through openings in the bottom of the 
boat into the sea or other water, as the case may be. 











Tue Lonpon GAzETTE.—There is one paper published in London 
which Mr. Gladstone ought in common fairness to have exempted 
from the severe condemnation he passed the other day on the 
“‘ metropolitan press” because it does not entirely approve all his 
sayings and doings. The London Gazette is a strictly impartial 
paper, far above all suspicion of being influenced by unworthy 
motives ; and if Mr, Gladstone is correct in his estimation of its 
contemporaries, the Gazette is about the safest and best paper for 
family use in the metropolis. Nor is it such dull reading as some 
people imagine ; on the contrary, it is often highly suggestive as 
well as instructive. Few persons can sit down to read it through 
from beginning to end, without arising gre = sadder but cer- 
tainly wiser for the process. Many useful hints may be gained by 
reading the ‘‘List of Letters Patent for Inventions which bave 
become void by reason of the non-payment of the additional stamp 
duty of £50 before the expiration of the third year from the date 
of such patents, pursuant to the Act of 16th Vic., c. 5, sec. 2.” 
Some of the inventions, for instance, which appear in the list 
published in the London Gazette of the 28th ult., if carried out 
successfully, would remove several little annoyances and make 
life rather less uncomfortable than at present, and it would be 
matter for rejoicing if some kind persons would take up the ideas 
of the inventors now that the letters patent have become void and 
bring them to a successful issue. No, 2/30. ‘‘an invention for an 
improved apparatus in swimming.” No. 2533, ‘‘an invention of 
improvements in machinery for turning over the leaves of music 
books, or pieces of music, applicable to music stands, pianofortes, 
organs, and some other kinds of musical instruments.” No 2559, 
‘*an invention of improved means or apparatus for holding candles 
in the socks of candlesticks, and raising and burning the ends out. 
We also learn from last week’s Gazette that under the Patent Law 
Amendment Act, 1852, provisional protection has been allowed to 
the inventor of ‘‘an improved construction of governor”—an 
invention, it is to be presumed, intended for application in Ireland. 
—Pall Mall Gazette. 

Prussian Mortars.—The Allgemeine Militair Zeitung gives us 
a detailed description of the rifled 8in., or 21 centimetre, mortars, 
which first saw the light in Prussia shortly before the war with 
France, and united their thundering tones in such loud chorus 
during its last decisive engagements. The idea of rifled mortars 
was the natural corollary of the introduction of rifled. guns, and 
the substitution of ironclads for wooden wallsin the navy. They 
were first suggested in September, 1866, and first tested in the war 
of 1870. The problem was to combine greater accuracy at ranges 
up to 3000 y with the use of charges sufficient to secure the 
destructive force required to contend with strong defences. Bronze 
was selected as the material for the body of the mortar, a steel 
tube being screwed into the chamber to prevent its burning out. 
The calibre was fixed at 21 centimetres (8°27in.), partly to make 
available the experience acquired with rifled guns of this size, and 
partly to secure simplification of material by the use of 
the same ammunition. The problem of greater precision 
demanded an increase of length in the mortar to five or 
six calibres; and to secure the destructive force required, it 
was made heavy enough to bear a maximum charge of two 
kilogrammes. is was accomplished with an increase in the 
weight from 750 kilos. to 1800 kilos., which was not too heavy for 
convenient transportation, the weight of mortar and carriage being 
only fifty times that of the long shell used, which weighs about 
80 kilos. A screw adjust t was pted for elevating the 
mortar, in place of the old-fashioned ‘wedge. The shell has a thin 
jacket of lead, and carries a charge of 7°5 kilos. By a peculiarity 
in the pereussion fuze used, the explosion of the charge is delayed 
after the striking of the shell until it has had time to reach its 
maximum penetration, thus greatly increasing the effectiveness of 
the explosion. <A so-culled ‘‘cap-piece” is set on fire by the ex- 
plosion of the fuze, and the charge is not exploded until this cap- 
piece is burnt through. The new fuze weighs 256 grammes; the 
old fuse, 78 grammes. <A charge of four kilos. was first used in 
these mortars, but as this failed to accomplish the object sought— 
the destruction of bomb-proofs covered with earth—it was resolved 
to use a lighter charge and reserve the rifled mortars for use 
against lighter defences, for the dismounting of guns, and the 
dispersion of troops on or behind ramparts. 

Raitway REFoRM.—At a meeting of the Sheffield Railway Com- 
pany, on Friday, to consider what steps should be taken to coun- 
teract the arrangement between the Midland and Great Northern 
Companies, whereby the coal of the South Yorkshire coal-field 
(extending over 100 miles of country) was shut out of the 
London market, Sir Edward Watkin said there had been a great ! 
rise in the value of railway property, and, as far as he could see, 
there was every appearance of continued prosperity. That pros- 
perity would bring competition and capital only upon one condi- 
tion, and that was that railways should be managed not as sepa- 
rate sections of a disjointed machine, but managed as one united 
system, a great highway going on continuously and ending every- 
where. Wherever amalgamation had been tried it had affected for 
good the trade of the country, increased the comfort of the traveller, 
and largely increased the dividends to the railway proprietors. It 
might be wise to carry the principle of the amalgamation of capital 
much further, and that railway property should be managed 
as regarded traffic as if it were one property. He knew that 
he should be asked the question, would he make a railway com- 
pany carry on competition with itself? Would he compel every 
company to make a through route where there was not a sufficient 
traffic with another company? He would answer that subject to 
a pecuniary equivalent, which could be quickly settled, he would. 
He had always been opposed to the policy of making the railways 
of England into a sort of heptarchy. He had always believed 
that railways should be a high road for the convenience of all 
parties, and therefore he had always advocated a universal system 
of through routes and return tickets available by all routes, which 
would serve the public without increasing the cost, and 
would, if rightly managed, go in the direction of a diminu- 
tion of expenses. The public must bear in mind that 
it was only by a diminution in expenditure that they 
could expect any diminution in the price of doing their work. 
Take their case in Manchester. For twelve years they have been 
urging upon the London and North-Western Company to let 
return tickets be available by both routes, and to divide the 
traffic. For twelve years they had been hammering at the door of 
Euston-square, and they could not get the smallest concession 
conferred upon the travelling public. He thought that railway 
directors must lay their minds to this, that they must work railways 
upon the only sound principle—that of co-operation. He hoped 
that these views which he had always taken would be carried out, 
and that they might from these disputes and differences, which 
were, he trusted, only quarrels of the day, and work out a sounder 
mode of management. they did this he was sure that the trade 
of the country would be ely stimulated, and travellers would 
be better accommodated. T: were all kinds of expenses conse- 
quent upon what they called competition. He was sure that the 

working e ould diminish and the dividends would in- 





xpenses w 
crease. With this state of things they would be able to carry out 
meeh Se bte Aeape ove © lng Sine to see Geue_cenantiyy te aeeray 
the hours of ur, to increase the pay, and to do something to- 
wacds solacing the age of that great body of railway servants 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


HIGH PRICES QUOTED IN BIRMINGHAM—THE DIFFICULTIES OF 
THE FINISHED IRON MARKET: A plethora of orders—THE ACTION 
OF THE MEN: Embarrassing demands for higher wages—Ex- 
CELLENT FOREIGN TRADE IN IRON: The official returns—Srar- 
FORDSHIRE AND THE IRON AND ST£kL INsTITUTE—PIG IRON — 
CoAL—CoLLIERS’ WAGES— SHROPSHIRE INDUSTRIES : All active : 
A new industry : Improved Siemens furnaces—GREAT DEMAND 
AT THE ENGINEERING AND FOUNDRY ESTABLISHMENTS—MiIs- 
CELLANEOUS TRALE ITEMS. 

Prices were stiff to-day (Thursday) at an advance of between 

5s. to 7s. 6d. upon the Association list, in all cases in which that 

“list” is observed in its entirety, and to the same extent in ad- 

vance of the quotations which, though not level with, yet are 

regulated by that list. At these higher quotations iron could not 
be got in other than exceptional inst , and then in merely 
small quantities. At the higher figure some firms were not indis- 
posed to book for delivery on the other side of the next quarterly 
meetings. Consumers, as may be imagined. are, however, holding 
off till they know what will be done in the matter of prices at 
the next preliminary meeting. That meeting will come off a fort- 
night hence, 

The decision will depend mainly upon the course which the men 
may pursue in the matter of wages. Certain of the Brierley Hill 
millmen have determined to demand a rise of 10 per ceut. in their 
remuneration, so as to make that equal with the rise given to the 
puddiers. Upon this point the chairman of the iron trade (Mr. 
Hunt) has written them a letter, enforcing the justice of the buuus 
to the puddlers ; but the men have resolved to give notice on the 
16th inst. for the advance they need. 

Better counsels, it is hoped, will prevail. Still the North Staf- 
fordshire men are moving for a greater rise than their masters 
have given them, and it is feared that the trade in that division of 
the county may have to acquiesce. In both directions the men are 
being strengthened in their course by the meeting held on Tues- 
day night by the ironworkers and minezs of South Wales and Mon- 
mouthshire, who, through their representatives, have begun to 
clamour for an advance of 10 per cent. allround, Another 10s. on 
the present list will effectually stop the growth in trade that has 
begun to be favourably felt. 

It is true there is a good demand for merchant iron at present, 
but the shipping season will soon close, and as a consequence orders 
will become scarcer. 

The returns of our iron exports show even a larger increase 
during the month than has been manifest during any single month 
during the year, and augur well for the prosperity of that branch 
of industry which forms such an important part of the 
commerce of the Midland district. In pig and puddled 
iron the value of the month’s exports was £333,975, as 
against £134,823 in August of last year. The increase with 
Germany was nearly £58,000; with Holland, £89,000; France, 
£13,000; with America, £9000; and with countries not specified, 
£40,779. The month’s increase in the exports of bar and angle 
iron was £56,663. The exports of railroad iron were larger by 
£84,967 than in the corresponding month of last year, but the 
eight months’ trading fell off by £840,083. The United States 
have been larger consumers of this description of iron, but the 
decline in the exports to Russia accounts for the falling off in the 
eight months’ value. Cast iron does not show uny marked varia- 
tion, but in hoops and sheets a much better trade has been done, 
Russia, Holland, the States, and Australia contributing to the 
excess, 








Month of August. 
18 1871 


Iron. 
Pig and puddled 
Bar, angle, &€. .. 






« 273,457 
- 830,206 


Railroad 5,340, 29! 
Wwe os ce se 33,745 270,106 
Telegraph ditto .. 873,478 1,234,581 


430,118 2,311,210 
42 +. 1,493,311 
351,804 .. 441,119 


725,047 .. 717,911 


Cast or wrought 

Hoops, sheets, &c. .. 
Old iron... ee oe 
Steel, unwrought .. 95,434 





to this locality was regarded by some as a dangerous thing for 
South Staffordshire to take in hand. It was urged that there was 
nothing new in this neighbourhood to inspect, and that the invi- 
tation would bring down a number of iron manufacturers from 
other towns simply to see the disadvantages under which the 
local ironmasters have to labour. As far as can be gathered, how- 
ever, one very marked result of the recent meeting has been to 
show the high quality of iron which the best Staffordshire firms 
produce. The visitors were not slow to appreciate this, and 
several expressed their admiration of the kind of iron manufac- 
tured here. The home demand for the best qualities of iron for 
smithing and other purposes is much better than it was some time 
ago, and this is affecting South Staffordshire favourably. The 
demand for the best classes of iron made in South Staffordshire is 
larger than it is for the common qualities, as in the latter case the 
competition of other districts is very severe, and they possess in 
many instances peculiar advantages for making the ordinary mer- 
chant iron at a cheaper rate. 


quiries are being received, but in face of the uncertainty which 
prevails as to the price makers are not doing much business. Some 
transactions have, however, of late, taken place at an advance of 
2s, 6d. to 5s. a ton.’ The increased cost of raw materials, especially 
where any hematite iron ore is used, will naturally cause the prices 
of pig iron to advance generally. The relative proportion of prices 
of pig iron now in favour of the maker is about equal to the rela- 
tive proportion which prices maintained in favour of the bar maker 
for a considerable period. 

Coal must be advanced at least 1s. per ton, and ironstone must 
follow in train. Then the wages of colliers and ironstone work- 
men and all labourers belonging to the colliery departments must 
be advanced. These things are seriously engaging the attention 
of the iron and coalmasters. They are fully aware that if the 
price of either coal or iron is raised beyond a fair and legitimate 
standard a reaction may take place. 

A ting of the coalmasters will be convened shortly, to take 
into consideration the prices of coal and the rate of colliers’ wages. 
The advance upon iron has naturally led to this. The demand 
for ‘‘thick coal” continues brisk, and the colliers, generally 
speaking, are very quiet, leaving the matter-of wages in the hands 
of their masters, knowing as they do that if coal goes up wages 
will follow. 

It is reported that further royalties have been taken on Cannock 
Chase, and that operations will be commenced almost at once. 
Great activity continues to prevail in this part of the cval-field. 
For manufacturing p s, also, the demand is now better, and 
is likely to be well maintained. 

On Friday evening last a very valuable freehold mineral 
estate, situate at Cradiey, near Stourbridge, in the county of Wor- 
cester, was offered for sale by the firm of Messrs. Oates, Perrens, 
and Wooldridge, at the Talbot Hotel, pera. The estate 
comprised over thirty-one acres of excellent arable ground, with 
suitable homestead. It is believed to contain bi thick, and 
other measures of coal, and ironstone of the South Staffordshire 
coal-field; also a Stourbridge fire-clay seam. It is in a populous 
locality, where there is a very large demand for coal for manu- 
facturing and household purposes, which demand is at the present 
time increasing to a great extent in consequence of the exhaustion 
of the coal-fields of the adjoining districts. The Stourbridge and 








g 
upon whom shareholders depended for their dividends and the 
public for accommodation, a 





Birmingham Railway runs witbin half a mile of the estate. The 
“he bought for £14,500 Mr. James Holcroft, a well- 
wn South Staffordshire coal ironmaster. 


It is being remarked that the visit of the Iron and Steel Institute 


The pig iron trade of the district is steady, and a good many in- | 


The Shropshire industries are all active. The Great Lilleshall 
Company are quite oppressed with orders, as well in the machine 
shops and foundries as at the blast furnaces ; and on Tuesday last 
the first of a series of gas furnaces on Siemens’ principle were 
started not far from the Lilleshall Works, at which the firm of 
Messrs. Chamberlain and Co., the extensive wood screw manufac- 
turers, of Birmingham, will manufacture their own wire, chiefly 
from the pig iron of the LilleshailCompany. This will introduce 
a new manufacture into Shropshire. Everything about the new 
establishment has been executed upon the models most approved 
hy the best metallurgical chemists and mechanical engineers. 
Economy of fuel and economy of labour distinguishes all that has 
been done ; and Siemens’ furnaces have been made increasingly 
effective by certain alterations in detail suggested by the engineer 
to the Lilleshall Company (Mr. J. Lloyd), and approved by Mr. 
Siemens. Messrs, Chamberlain are the most extensive manufac- 

| turers of screws in Europe. 
| The engineering and foundry firms in and about Birmingham, 
| and throughout South Staffordshire, are all busier than they have 
| been for a long time past; orders are being rejected daily. A 
reat pressure is experienced wherever ironworks machinery can 
| produced. The demand is generally on home and foreign 
| account. A splendid train is just about to be shipped to Russia 
by Messrs. T. Perry and Son, of Bilston. : 
| All the miscellaneous trades of this district keep very active. 
Gunmaking is certainly a profitable trade in warlike days. At 
| the annual meeting just held of the Birmingham Small Arms Cow- 
| pany, the report presented stated that the business of the year 
had been exceptionably profitable, owing to the continental demand 
| for arms at high prices. After allowing 10 per cent. for depre- 
| ciation, repayment of £8151 to reserve fund, and interim dividend 
of 5 per cent., there remained a disposable balance of £32,531, out 
| of which a dividend of 15 per cent. was declared, making a dividend 
| for the year of 20 per cent. 
| With activity in the manufacturing trades of Birmingham we 
| have also a very profitable discount business doing. All the banks 
of the town are in a very thriving condition, and next Thursday 
there is to be a meeting of the Town and District Bank, to in- 
| crease the capital of the concern to £1,000,000 sterling, by the 
| creation of fifty thousand new sbares of £10 each. 

An influential meeting of wrought nail masters was held on 
Monday night, at the Dudley Arms Hotel, Dudley, Mr. Theophilus 
Tinsley in the chair. The object of the masters in meeting was 
to avoid, if possible, the threatened strike among the nailers, 
After a discussion, it was clearly shown that a majority of the 
masters present were in favour of maintaining the net price list 
of Sept. 15th, 1869, a scale which, through the influence of Mr. 
Ball, was signed at the time by the whole of the masters. As, 
however, several firms were not represented, it was deemed ad- 
visable that the chairman should write to thew, and ascertain 
whether they were willing to give the prices in the above list. In 
order that this might be properly done, the meeting was adjourned 
until this Friday. It was pointed out at the meeting that with 
many masters the men had just cause of complaint, for within a 
very short time of the compact to give the list price, serious 
alterations were made in the figures. Should the answer from 
»~ A aaa drms be favourable there is little probability of a 
strike. 

The Birmingham Waterworks Company have had a profitable 
half-year. There is a divisible profit of £15,910, which makes the 
increased receipts on the year £3852, The current profits added to 
a balance from last account furnish a dividend at the rate of 64 
per cent. per annum, and leaves £3729 to be carried forward. The 
meeting is yet to be held. The directors report that the works, 
engines, and machinery of the company are in good order, and the 
additional engines, and engine and boiler house at Lower Edg- 
baston, referred to in the last report, approach completion. The 
supply of water at Aston well having much increased, the directors 
have contracted for a larger pump for that well. The sinking at 
King’s Vale continues to yield but a small supply. The engine 
and engine and boiler-house at Shortheath are nearly completed; 
and although these works have been expensive the directors 
have reason to hope for such supply therefrom as will fully com- 
pensate for the expense incurred. The sinking near Perry 

is yielding a regular supply of good water, and it is anticipated 
| that by culendell operations the quantity will be increased. Part 
of the land required for the Blythe and Bourne supply has been 
purchased, and the works near the Whitacre railway station, con- 
sisting of reservoir, filter beds, engines, engine and boiler-house, 
and workmen’s cottages are being proceeded with as fast as pos- 
sible. The supply main from Plants Brook to the engine at Whit- 
acre is also going on satisfactorily, and is completed from Plants 
Brook to Water Orton, passing under the river Tame at the latter 
place. It is expected that this supply will be available for use in 
| the course of the year 1872. During the present year negotiations 
| have been entered upon, and have resulted in an agreement that 
the South Staffordshire Company should, for the sum of £1650, 
transfer to this company the right of supply of the whole parish of 
Handsworth, 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—THE NEW WORKS— ENGINEERING — 
SHIPBUILDING—THE NINE HOURS’ MOVEMENT AT NEWEASTLE— 
PRICES. 

DvRrinG the last few days the pig iron trade has been quieter, but 

the amount of business which is being done is still enormous. At 

the weekly iron market at Middlesbrough on Tuesday there was a 

larger attendance than‘usual, There was a fair demand for all 

qualities of pig iron. Prices were firm at last week’s quotations. 

There is still great pressure put upon the makers for the delivery 

of iron. Every smelter is working to the fullest extent, and the 

total ‘ee of the district is bordering upon 160,000 tons per 
month. 

The new works in Cleveland are progressing satisfactorily. All 
through the mining district of Brotton extensive alterations are 
being made, and on the banks of the Tees there are a number of 
new blast furnaces in various stages of progress. I understand 
that next week the Lackenby Ironworks, the erection of which have 
been impeded by the weather, will be opened. 

Throughout the North of England the dition of the finished 
iron trade is satisfactory. Large quantities of rails are being 
turned out and shipped. Bar iron is in great request, and the de- 
mand for plates and angles is very heavy. 

All the engineering establishments have plenty of work. Marine 
evgine builders at Stockton, Sunderland, Shields, and Newcastle, 
are in arrear with their orders. General engineering is brisk. 

Every shipbuilding yard on the Tyne, Wear, and Tees is fully 
occupied. As soon us a firm launches a vessel, if she be f.r si +, 
there are two or three persons ready to purchase her. ‘There '» 
such a d for st s that they cannot be built quic« 
enough. 

The nine hours’ movement is still the great question in the 
North of England. As week after week rolls on there is more 
reason to believe that ultimately the employers in the engineerin 
trade will have to concede all the men as. for when they turn 
out on strike sixteen weeks ago. From about 9000 men who 
turned out on strike the number has gradually been reduced, by 
batches leaving the town and obtaining work elsewhere, to 2074. 
By the aid of apprentices and foreigners the employers are able 
to keep their factories going, but the amount of work produced is 
far from satisfactory. Some strange revelations are occasionally 
made respecting foreigners, whom the agents of the masters have 
sent from the Continent. I hear that many of them were 
never in an engineering establishment in their lives until they 
came to Newcastle, and consequently it is not s to 

eal of valua work. 
surrender.” 


learn that they spoil a t 
The ery of the sxike hands is “no They have advo- 
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cated their side of the question in a manly manner, I have from 
the first been of opinion that as the nine hours’ system had been 
adopted in the engineering trade at Sunderland the employers in 
Newcastle were acting foolishly in not granting the same privileges 
to their men as had been conceded on the Wear. The League have 
numerous applications from men at work in Newcastle to send 
them back to places from whence they came, They entertain 





only a few; they select the skilled workmen, and pay their | 


expenses to the Continent. 
at Whitsuntide, and discussed the question, the works would never 


Had the employers met the men | 


have been stopped, I think a great amount of suffering would have | 
been avoided, and the immense capital invested in the splendid | 


engineering establishments of the Tyne would have been employed 
profitably. So bitter has the feeling become that I regret to say 
there is a great probability of the strike extending. At Stockton, 
last week, it is stated a workman was discharged from one of the 
factories because he dared to collect subscriptions in aid of his 
fellow-workmen on strike at Newcastle. Since then the matter 
has been fully considered by the men at Stockton, and they have 
decided that in the event of another “exhibition of tyranny” like 
that every man employed at the factory where it occurred will 
strike for the nine hours. They are encouraged in this step by the 
amount of support which the movement is meeting with from all 
the trades’ unious in the kingdom, a 

The prices of iron are as follows :--Pig iron, No. 1, 54s. ; No. 2, 
52s, 6d. ; No. 3, 50s.; No. 4, 48s. 6d. The prices of manufac- 
tured iron are as follow :—Common bars, £7 to £7 2s. 6d. ; cable 
iron, £7 12s. 6d. to £8 2s. 6d. ; ship plates, £8 17s. 61. to £9; 
boiler plates, £9 5s. to £9 10s. ; rails, £6 15s. to £7; colliery rails, 
£6 17s.to £7 10s. ; puddled bars, £4 17s. 6d. to £5, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE ScorcH PIG IRON TRADE—THE EXPORTS AND IMPORTS OF 
IRON—THE MALLEABLE IRON TRADE--PROBABILITY OF ANOTHER 
DISPUTE WITH THE PUDDLERS—THE CONTRACT FOR THE GLASGOW 
STREET TRAMWAYS -THE PRCPOSED TUNNEL ACROSS THE CLYDE 
—A TECHNICAL GoLLEGE FOR GLASGOW—THE NorTH BRIDGE 
AT EDINBURGH, 

Ow1nc to a falling off in the exports, and probably to the influence 


continued to decline a little for the past few weeks. For all kinds 
of iron used in the manufacture of finished iron prices are firm, 
At the present time the market is buoyant, business being done at 
from 60s. 4d. to 6s. 6d. cash, and 60s, 9d. one month. No. 1, 
g.m.b., 60s. 9d; No. 3, 59s. 6d. 

The shipments of pig iron from Scotch ports during last week 
were :— Foreign, 9109 tons; coastwise, 5576 tons; total, 14,685 
tons ; same week last year, 10,077 tons, being an increase for the 
week of 4608 tons. The total shipments for 1871 are 566,120 tons, 
while for the same period last year they were 433,190, showing a 
total increase this year of 132,930 tons. 

The imports of Middlesbrough pig iron into Grangemouth during 
the past week were 2015 tons; same week last year, 1050 tons ; 
which gives an increase for the week of 965 tons. 

In the malleable iron department the accounts from the iron dis- 
tricts urc exceptionally good. The trade is more prosperous than 
it has been for many years, the whole of the rolling mills being in 
full occupation, and even with double shifts can scarcely keep the 
supply equal to the demand. The quotations are now :—Common 
bars, £8 5s. to £8 10s.; angle iron, £8 15s. to £9 ; ships’ and boiler 
plates, £10 10s, to £11 10s.; and nail rods, £8 10s. 

There are many indications of the probability of a hitch taking 
place ere long at some of the principal ironworks in Scotland. 
The employers recently advanced their workmen’s wages 5 per 
cent.; and as immediately thereafter the list prices of manufac- 
tured iron were raised, and simultaneously the North of England 
workmen received a second advance, making in all 10 per cent., the 
puddlers here think they see cause to feel aggrieved at not obtain- 
ing the second advance also. Meetings are soon to be held for the 
purpose of agitating the question of wages; and as the trade is 
healthy, and workmen scarce, especially in those districts recently 
afflicted with strikes and lock-outs, the men are hopeful that 
their employers will give the advance without a strike being 
resorted to. 

The contract for the Glasgow street tramways, the operations 
connected with which are expected to be begun next week, has 
been secured by Messrs. Charles Brand and Son, Cumnock, at the 
sum of £88,709 6s. 8d. The specifications to be observed in the 
construction of the tramways give the assurance that the work 
will be of the most substantial character, while the standing of 
Messrs. Brand is such as to furnish a guarantee that the under- 
taking will be carried out in a satisfactory manner. The ways are 
to be laid on bituminous concrete, the rails to weigh 60 lb. per 
lineal yard, and to be attached to longitudinal beams of American 
white oak resting upon transverse sleepers of the best Baltic 
timber. All the timber is to be thoroughly creosoted, the nuts 
are to be galvanised, and the surface of the oak and all bolts, 
spikes, and oak pin holes are to be thoroughly saturated with 
Archangel tar at the boiling point. 

The suggestion, to which I referred in my last letter, that a 
tunnel or subway should be formed under the Clyde, is already 
being acted on in a preliminary way. Boring operations have been 
commenced on both sides of the river at Clyde-street Ferry, and 
the results obtained up to the present time are very satisfactory, 
showing thatso far as the soil is concerned the construction of a 
tunnel would not only be quite practicable, but easy of accom- 
plishment. Estimates are now being prepared with the view of 
ascertaining the cost of the undertaking and the revenue likely to 
be derived therefrom. It is said that several of the more prominent 
members of the Clyde Trust are in favour of the scheme, and it is 
likely, before long, to take a more definite and practical shape. 
The passenger traffic at Clyde-street Ferry is enormous, and there 
can be little doubt that a tunnel would turn out a really profitable 
financial speculation. Many timid people, who will not trust 
themselves in a ferry-boat, would never hesitate about using the 
tunnel, while the danger of accident to which the ferry-boats are 
always more or less liable would be entirely removed. In 1864 
Mr. Deas, the trustees’ engineer, prepared a plan and specification 
of a tunnel, which he submitted to the authorities ; but although 
several members of the Trust thought favourably of the matter, it 
was allowed to lapse without any attempt at action. 

Arrangements are now in progress for founding a technical col- 
lege in Glasgow. This project has originated in the belief that no 
city in the empire stands more in need of such an institution, or 
will derive from it greater and more immediate benefits. The 
promoters confidently expect that the project will commend itself 
to tlie approval and support of the citizens of Glasgow, not only 
as «desirable addition to our existing means of education, but as 
an institution essentially necessary to the manutacturing and 
commercial prosperity of the city. The promoters of the college 
aim at raising at least £50,000 to aid in providing lecture and class 
rooms and suitable accommodation for apparatus and illustrative 
material, in payment of lecturers and teachers, in purchasing 
models, drawings, specimens of industrial art, &c. The college is 
to be visited in a body of forty trustees, who shall represent the 

hemists, engi , and banics, shipbuilders, architects, and 
builders, miners, and metallurgists, artists, &. Every one in- 
terested in scientific education will gladly hail the commence- 
ment of such an institution aud wish it every success. 

In the question as to whether the present North Bridge that 
spans the valley in Edinburgh should be widened or altogether 
removed and replaced by a new structure, the authorities have 
resolved to widen and otherwise improve the existing bridge. 
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WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE IRON TRADE: Railmakers beginning to look anxiously for- 
ward for fresh business: The orders in hand being worked off : 
Discussion as to what the actual state of the trade will be: The 
question in reference to quotations : Makers who have derived little 
or no benefit from the rises that have taken place in prices: 
Present prices low and scarcely remunerative : No stocks of finished 
iron ; Operations at the works -THE CLEARANCES OF RAILS, BARS, 
AND PLATES—THE HOME MARKET: Scarcely more active—THE 
TIN-PLATE TRADE—STEAM AND HOUSE COAL TRADES—THE 
WAGES QUESTION: Proposed appeal by the ironworkers, d&c., for 
an advance of 10 per cent.: The trade of the local ports. 

RAILMAKERS are now beginning to look anxiously forward for 
fresh contracts, as, generally speaking, after u few weeks more of 
active work at the mills, such as has been witnessed for some time 

ast, the engagements now under way will pretty nearly all have 
een worked off. 

There is a good deal of discussion as to what the actual state of 
the trade will be in the next three months. As hinted in last 
week’s report, it is quite uncertain so far what rate of quotations 
will be adopted at the forthcoming quarterly meetings of the iron- 
masters. A good many of the makers of this district have derived 
little or no benefit from the rises which have latterly taken place 


| in prices, because most of the orders upon which the works have 


been engaged for some time past were secured upon the low rates 
which prevailed three or four months ago. Some of these specifi- 
cations have not yet been cleared off, but no time will be lost in 


the next few weeks to do so, and fresh business will then be re- | 


quired to keep up employment. 


Hence the anxiety which is felt as to the last quarter of the | 


year. The prices now obtained are low, it must be admitted, and 
scarcely remunerative to manufacturers, but it is questionable 


Birkenhead Commissioners, Mr. Aspinall said he expected a new 
saloon boat now building in Liverpool would be on the station in 
January. It would not be long before another large boat would 
be required, looking forward to the rapid completion of the river 
approaches on the Liverpool side, the increase of traffic to the 
docks, and the railway traffic to and from the new station at 
Woodside. 

The Aireside Iron Company has brought into operation at 
Hunslet, near Leeds, a furnace 65ft. high by 18ft. in diameter. 
The company proposes at present to make only the best Bessemer 
iron from hematite ore. 

The new station with which the North-Eastern Railway Com- 
pany is about to proceed at York will be one of the largest and 
most commodious in the kingdom. The cost will be upwards of 
£200,000. 

The Midland Railway Company has purchased land at Carlisle 
which it intends to fit up as an engine yard for smiths’ shops, and 
as a goods yard also, 

The Settle and Carlisle section of the Midland is delayed to 
some extent as regards its completion by a scarcity of labour. 

It is proposed to lay the foundation stone of Leeds new bridge 
on Wednesday next. The ceremony will be performed by the 
Mayor in the presence of the town council. 

On Tuesday Mr, Arnold Taylor, Government Inspector, visited 
Bolton, near Bradford, to inquire into the means taken by the 
Local Board of Health for the abatement of the smoke nuisance. 
Mr. Taylor said he was further impressed as the inquiry proceeded 
with the necessity of some common standard being adopted to 
interpret the law in regard to smoke consumption. 

It is reported that the iron shipbuilding and engineering works 
of Messrs. C.and W. Earle, of Hull, are to be transferred in 
future to a limited liability joint stock company. 

In the presence of the general unsettlement which appears to 


| characterise the world of labour, it is pleasant to note that on 


whether an alteration in quotations would tend to improve the | 


position of the trade. There are no stocks in makers’ hands, and 


there is only the daily make to throw upon the market, so that | 


whatever terms are stipulated by sellers must command a certain 
amount of attention in the market. 
are rather in favour of the ironmasters than otherwise, still there 
is no doubt that the demand might for some time be considerably 


of increased speculation in the warrant market, Scotch pig iron has | checked by consumers causing purchases to be restricted to the 


lowest possible limit. The finished iron trade might be pronounced 
prosperous, looking at the energy with which operations are carried 
on at the various establishments of the district, but there have 
been no transactions of importance entered into on any account 
for the last three or four weeks. This arises principally from the 
unwillingness of buyers to give higher prices and the hesitation of 
makers to accept new orders at the oldrates, This state of things, 
it is to be hoped, will be at an end in the course of another month, 
as the matter will be decided at the ironmasters’ meetings, to be 
held before that time. 


But although circumstances | and also to celebrate the eighteenth anniversary of the formation 


Monday the miners connected with the Accident Fund at the 
Rothwell Haigh, Robin Hood, and Newmarket collieries of 
Messrs, J. and J, Charlesworth assembled to the number of about 
1100 to testify their good will towards their employers, with 
whom they had worked on amicable terms for a number of years, 


of the Rothwell Haigh Accident Fund by presenting to Mr. J. Har- 
greaves, the present general manager ot the three cullieries named, 
a testimonial as a mark of their esteem. 

All the heavy branches of Sheffield industry continue active. 
The steel trade is remarkably busy; Bessemer steel especially is 
in much demand, and new works for its production are being 
erected, There is not quite so much doing in armour plates, but 
an average trade is passing in iron, and the puddling furnaces are 


| well employed. There is a well sustained demand for railway 


The clearances to the United States, Canala, and some of the | 


continental markets, still continue on a large scale, but there is a 
slight falling off as compared with a month ago, the iron now 
shipped being taken direct from the mills to the ports, and placed 
on board without delay. Proportionate quantities of rails, bars, 
and plates are included in the orders being worked off. 

The home market is scarcely more active than reported last week, 
and is hardly likely to be until the quarterly rates are over. Pig 
iron is still turned out and consumed in large quantities in this 
district. 

The tin-plate trade seems still to improve. Prices are tending 
upwards, and are rendered more remunerative by a further reduc- 
tion in the price of tin. The works are actively employed. 

The steam coal trade is fairly active, but the output of the col- 
lieries has not been so extensive this week, owing to a large num- 
ber of the men being out during the first two or three days. There 
are a good number of orders on the books, and others are arriving 
from the leading foreign markets. The inquiry for house coals is 
beginning to show some improvement. 

Although the colliers’ strike came to a termination a few weeks 
ago the agitation in regard to the wages question has not abated, 
but rather it has spread and become more comprehensive and 
general, From what has transpired in the district this week it is 
pretty clear that there will be a great movement in regard 
to this matter before long. A meeting of delegates repre- 
senting about 35,000 workers in the iron and coal works 
of Monmouthshire and Glamorganshire has just been held, 
and it was resolved that an appeal should at once be 
made to the masters for an advance on the present rate of wages 
of 10 percent. The majority of the delegates represented iron- 
workers, and the question, which was lengthily discussed, related 
to them principally. It was contended that the general reduction 
of 10 per cent. which was made by the ironmasters a little more 
than seven years ago had never been re-established in the rate of 
wages paid to all workers connected with the ironworks. The 

ion of that reduction was the great panic which occurred at 
that time, and the men submitted to it without much complaint; 
but, although, they say, the matter has been overlooked by the 
masters, the men have not forgotten it, and they are now going to 
combine to make an appeal to the ir ters to re-establish the old 
rate of wages. A similar application had previously been made 
by some of the ironworkers, which was refused, but the men 
believe that by making a combined application, the masters seeing 
how general and widespread the movement is, that the appeal 
will be listened to and complied with. What the issue of the 
movement will be it is impossible to say, but it is difficult to see 
how the ironmasters can grant a general advance of 10 per cent. 
in wages, while the prices of iron keep so low as they are at pre- 
sent, and hence the question in regard to quotations mentioned 
above is rendered a much more important and peremptory one. 
It is rumoured that the colliers, who have just returned to work 
after the strike, are deter:niped, at the expiration of a month, 
either to have 5 per cent. ad vance, or again to bring out their 
tools from the pits, until they have the matter settled one way or 
another. 

The trade of the local ports for the last month will compare 
favourably with that of the corresponding month of last year, with 
the exception of the steam coal clearances from Cardiff. The 
exports of coal for the month were as follows: —Cardiff, 102.052 
tons, against 228.245 tons in August last year; Newport, 41,895 
tons, against 33,953 tons ; Swansea, 64,524 tons, against 75,461 
tons, and Lllanelly, 13,499 tons, against 12,786 tons. The ship- 
ments of coal coastwise were as annexed :—Cardiff, 64,835 tons, 
against 90.967 tons; Newpot, 71.862 tons, against 75,2)2 tons ; 
Swansea, 22,531 tons, against 21,116 tons ; Llanelly, 16,403 tons, 
aganst 23,531 tons. Cardiff exported also 35,211 tons iron and 
5001 tons patent fuel ; Newport, 26,294 tons iron ; Swansea, 2377 
tons iron and 13,651 tons patent fuel ; and Llanelly 280 tons iron. 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From owr own Correspondent.) 


Mr. Baruty DENTON AT CAMBRIDGE—THE BIRKENHEAD FERRIES 
--AIRESIDE Tron Company—NortuH-EasTern Raitway: Vew 
station at York—Tue MIDLAND RaILWay aT CARLISLE—LEEDS 
NEW BRIDGE—Messrs. C. anD W. EaRLE—MINERS AND THEIR 
EMPLOYERS—STATE OF TRADE: Sheffield: South Yorkshire— 
SMOKE aT HECKMONDWIKE—A NEW YORKSHIRE RAILWAY. 

Mr. J. Barty Denron has been consulted professionally with 

reference to the utilisation of the sewage of Cambridge. 

The revenue of the Birkenhead ferries from April 24th to 


seems that the North British Railway Company offered only | August 31st this year amounted to £12,404, against £11,672 in the 


£2500 towards the expense of a new bridge, and this being deemed corres; 


nding period of 1870. The working expenses from 


jy sacs as compared with the cost, the scheme fora new one April 24th to August 3lst this year were £10,329, against £10.940 
as bee 


nm abandoned. 





matériel, 

The South Yorkshire iron trade presents little change. A fair 
demand prevails for plates, rails, bars, &c., and all descriptions of 
Bessemer. The demand for steam coal is considerable, and engine 
fuel for Lancashire is in steady request. The production of coke 
is large, but is absorbed by the current requirements of con- 
sumption, 

Several firms have been summoned for smoke nuisances at 
Heckmondwike. An order for abatement within three months 
was made by the bench in each case. 

It is in contemplation to apply for powers next session for the 
construction of a railway which will, it is affirmed, afford improved 
communication for Huddersfield, Halifax, and Keighley. The pro- 
posed line will, if carried out, start by a junction with the Midland 
and the Manchester, Sheffield, and Lincolnshire systems in South 
Yorkshire; it will run through the coal-fields, and thence to 
Huddersfield. It will then proceed in a direct line of about six 
miles to Halifax, and join the Worth Valley branch of the Midland 
Railway near Keighley. 

The screw steamer Cordial sailed from the Tyne on Friday. She 
had on board a telegraphic cable which it is proposed to lay between 
Newbiggen and the Danish coast. 

Five acres of Capt, Stafford’s riverside land at Southwick, in the 
Wear district, have been sold to Mr. G. Clark, who intends to erect 
a new engineering and shipbuilding establishment on the site. 


PRICES CURRENT OF METALS AND OILS. 




























1871. 1871. 
14ead £ a. Zed £8 a, 
Copper — British — cake Steol, Swedish faggot .. 0 0 0..0 0 0 
Per tOn...eseeeeeee 74 0 0.7% 0 0 Beg coccccccccccesee | 14 106..18 © © 
Best Selected 76 © 0.78 0 0) Tin, Banca,perton..... 135 00..1360 0 
osseee 76 0 0..81 0 0 Straights, fine—cash . 130 09..131 0 0 
Bottoms ....... 50 9 0..83 0 0 For arrival ........ | 10 00..13: 0 0 
Australian, perton .. 75 0 0..7710 0 English blocks .. ... 13 v.. 000 
Spanish Cake ........ 689 0 9..50 0 6 BEE ccccccccccecee |2Ee OG. 6 @ 6 
Chili Bars ....... .. |6/ 10 0..€ 0 0 Refined, in blocks.. 137 00..0 0 0 
Do. refined ingot .. |75 0 9.. 0 0 ©  Tinplates, prbx, 22. shts 
Yellow Metal, per ib. .. | 0 0 6]..0 7 IC, coke ... + 2 00..7 00 
Iron, pig in Scotland,ton| 3 © 4 cash. IX. ditto... 000..000 
, Welch, in London | 710 0..712 6 10, charcoal 29 0 (0..33 6 © 
Ww -| 615 0.. 617 6 IX. ditto . 000. 000 
| 810 0.. 815 0|| Coals, best, per ton 018 0.. 018 6 
615 0..7 0 0|| Others eee 015 9..017 6 
-| 915 0..10 15 © || Oils, per tun, Seal, pale (33 0 0..08 0 0 
95 0.. 915 0}! ‘Town eovece 300.000 
=~ 5 0. 810 0, Sperm, body .. 80 0 0..81 6 0 
| 915 0..10 2 6| Whiale,South Sea, pale 210 0..33 0 0 
|17 10 0..17 18 6) ellow... 3110 0..32 6 0 
-/20 5 0..2010 0 30 0 0...1 0 0 
-|18 0 0..18 5 0 0.000 
#85 0..000 0.000 
-/2010 0..0 0 0 0.0 0 0 
- 2010 0.00 0 0 0..% @ 6 
210 0. 26 0 0 0..3315 0 
000..0 00), 0..45 10 0 
» 000.000 Oo." O86 
Quicksilver, per bot .... 11 06 0..0 0 0 Foreign pale 0.000 
Spelter, Silesian, per ton 18 0 0..18 5 0 Brown . 0.00 0 
lish VES ......|18 5 0.0 0 0 ace cove 0..52 0 0 
Zine, ditto sheet........ | 2410 0..0 0 0 | Tallow....... 0.00 0 
PRICES CURRENT OF TIMBER. 
1871, 1870, 1871, 1870, 
Per load 24u24t 4. 4 & Per load— 240465235465 
Peak .esseesseeeeeel8 5 1310/13 01310 pen om reieee ©. 
Quebec, redpine .. 315 415) 815 415 ja, Ist quality 18 0 ‘9 1° 161018 10 
yellowpine.. 45 5 5) 4 0.415 and jo. .. 12 51810 12 0 1210 
8c John’s N.B.. yl 0 0 0 0) 0 6 0 0} + 221) 1-10 111013 0 
Quebec, oak, white.. 6 0 6 5| 6 0 610) lil BO 
birch +315 5 0) 815 5 0, 710 810 
elm 310 40\,45 5 5) ;} 0000 
Memel ...... -2153 0/000 o| 9 011 Oo 
Uantsic, oak -410 610; 0000 white 8o0%90 
-274090)3 5 40 le, seeeee 10101210 10 51210 
$215 3 5| 310 410 | Soderham *. 81013 0] 81012 0 
@© 310) 310 410 Me nad ©.) 
0 210) 213 3'0| 120ft. by 3 by 9> 10 0 1210) 10 01210 
@ 10/848 § ck fant incy 
0 10 ont 
rd 0 00| 0.0 0 0| perdhtin $ 9° 0 0 010 0 0 
© 410| 315 5 10 | Staves, per dard M. 
St Pi 15 515} 510 6 10 | Quebecpipe ...... 85 © 06 075 0 0 0 
Ducbee, whe spruce 23 10 18 10 (28 0 18 10) Balti = oe Se 
ue! wht. ic, Crown .. 
St. John,whtspruce 121014 0!121014 0 Pipe ne ad © 185 0.9000 M0 0 








THE SeRoeBigntgsietpects have been made at the Admiralty :— 
Samuel Madden, chief engineer, to the Minotaur; William Pitt, 
chief engireer, to the Agincourt ; Charles Cottew, chief engineer; 
to the Black Prince ; and Peter Stert, chief engineer, tothe Asia, 
for service in the Donegal. 
Messrs. LatgD BROTHERS, a few months ed the 
iam steamer es about 40ft. and replaced old engines of 
-horse power with new engines on the ‘compound ” princip] 
of same power. The Etna is now called the City of Bristol, ond 
; her consump- 





has made one voyage across the Atlantic and bac 
tion of coal is reported as being 30 tons per day, as against 60 tons 
formerly, whilst she has largely increased accommodation for 

ngers and cargo, She can now carry sufficient coals to take 
er to New York and back in addition to a large cargo. 


The fact 
of her being lengthened enables her to carry more an 
passengers, thus rendering her a much more profitable ship, her 


in the corresponding period of 1870. At the last meeting of the | speed now being as great as before. 
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ON THE CONSTRUCTION OF TRACTION 
ENGINES. 
No. VI. 

Ir will be remembered that in our last article we dealt 
with some of the phenomena of adhesion, especially as 
manifested by elastic tires, and promised to consider in a 
succeeding paper the mode of operation of certain expe- 
dients used in connection with rigid tires to secure as far 
as possible the same results. We had the pleasure of 
witnessing on Tuesday last a series of experiments, which 
enables us to write this article in the light of the most 
recent information to be had on the subject. 

About two years ago a committee, with Col. Galwey as 
president, was appointed by the Government to consider 
the advisability of adopting traction engines for military 
service. An engine, which bas already been described in our 
pages as the “ Steam Sapper,” was specially constructed by 
Messrs, Aveling and Porter, of Rochester, for the Govern- 
ment, and underwent a series of exhaustive trials,with very 
satisfactory results, at the hands of the committee. The 
conclusion arrived at was that such engines might be found 
very serviceable indeed, but the engine was considered to 
be a little too heavy for the purposes of warfare. One 
of the principal duties proposed for such engines was 
the getting of siege guus or heavy artillery into posi- 
tion, and it was thought proper that the weight 
of the engine should not exceed that of the heaviest 
siege gun normal to battering trains. This was the 
95 ewt. Armstrong breech-loader. What it will be no one 
at present is prepared, we believe, to say. With its 
carriage, the gun we have named weighs about 5 tons 
13 ewt., or a little less; and it is necessary to keep down 
the weight of the engine to at least this point, in order that 
the permanence of pontoon bridges especially designed to 
carry the guns may not be endangered. If the guns are 
to be got into position at all, cases may arise in which 
the pontoons must carry them; but it would be very 
awkward, to say the least, if the propelling _— weighed 
so much that it could not go where its load could, so that 
for general purposes traction engines to be used in 
warfare must weivh as much less than 5 tons 13 cwt. 
as possible. To meet this necessity, Messrs. Aveling 
and Porter have just constructed a second “Steam 
Sapper,” which is we feel certain the lightest engine of 
the power yet constructed, and with this engine Tuesday’s 
trials were made. 

In general construction the engine is very similar to the 
6-horse power engine which attracted so much attention 
at the Wolverhampton show, particulars of the experi- 
ments with which have been fully reported in our pages.* 
The boiler is of the locomotive type, containing 106 square 
feet of heativg surface. The single cylinder is 73in. dia- 
meter and 10in. stroke. The principal difference is in the 
size of the tank, which holds about 78 gallons instead 
of 120 gallons. In all cases where strength is merely a 
question of dimensions these last remain unchanged. By 
the rigorous exclusion of every superfluous morsel of ma- 
terial, however, a very important reduction of weight has 
been effected, the new engine weighing on the Government 
machine in Chatham Dockyard only 4 tons 15 ewt. 3 qr. 
with steam up, over 1 cwt. of coal in the furnace, and fifty 
gallons of water in the tank. Of this weight the driving 
wheels carry 3 tons 14cwt. 3qr. In the present article 
we have more to do with the construction of the driving 
wheels of this engine than with anything else; but, as will 
be seen in a moment, its remarkable efficiency strongly 
corroborates all that has ever been advanced in these 
pages in favour of light and simple engines. To re- 
turn, however, to the driving wheels:— these possess some 
peculiarities worth attention. They are all of wrought 
iron except the bosses, which are of cast iron, into which 
flat wrought iron spokes, crossing each other, and fitted 
with T heads at the outer end, are cast. Before the tire is 
put on, the spoke ends are all turned off to the same circle, 
so that they abut accurately against the inside of the tire, 
which is of wrought iron, 10in. wide and about sin. thick, 
stiffened by two angle iron rings to which the spokes are 
fixed by two rivets in each end, in a way well understood. 
‘The weight of the engine is not supported by the rivets but 
by the ends of the spokes. The tire is fitted outside with 
wrought iron spiral strips 24in. wide by 7in. long and about 
in. thick ; each is secured by two good rivets with the snap 
headsoutside. It is clear that most hard roadsareconvex,and 
it follows that the inside edges of the tires take most of the 
weight. In order to avoid all jolting, and to stiffen the 
wheels, Mr. Aveling has introduced at the inner edges in 
this engine a set of intermediate pieces of iron, put 
between the spiral strips, and secured each by one rivet. 
The arrangement will be understood inamoment by looking 
at the annexed sketch. The entire wheel is extremely 
light and very well made. At 9.30 a.m. a train, consisting 
= of three wagons loaded with iron 
and one lorry with two heavy 
castings, was brought to the foot 
A of Star-hill, Rochester, by another 
and heavier engine, and left there 
for the new engive, which, after a 
4 few moments’ delay, was coupled 
=j to the trainand proceeded to ascend 
=4 the hill in the presence of Colonel 
Wray and the secretary of the 
Committce, Captain Clayton. We 
annex a section of Star-hill, from 
which it will be seen that the 
“eure are exceptionally severe ; 

e surface was dry, in some places 
dusty, for the most very hard, 
apd in all affording indifferent 
bite. The net weight of the 
train was, according to the Rochester weighbridge, 
15 tons 6 cwt. 2 qr. 141b., made up thus: — First 
wagon, 4 tons; second wagon, 4 tons 10 cwt. 2 qr. 14 Ib.; 
third wagon, 4 tons 8 cwt.; lorry, 2tons 8cwt. The whole 
train was weighed in Chatham Dockyard afterwards, 


*See Tue Enorverr for July 7th and 14th. 











with the following results: First wagon, 3 tons 19 cwt.; | sixth of what it was on Star-hill. Chaining, and all kinds 
second wagon, 4 tons 11 cwt. 3 qr.; third wagon, 4 tons | of devices were tried, and in the end it was with very great 
6 cwt. 1 qr.; lorry, 2 tons 6 cwt. 3 qr. 14 Ib.; total, | difficulty and after much loss of time that the engine suc- 
15 tons 3 cwt. 3 qr. 14]b. The disparity is due partly ceeded in taking the first two wagons, weighing Stons 10cwt. 
to the fact that the leading wagon carried a tank | 2qr.,over. Once past the itnbing adhesion was restored, 
of water for the supply of the engine, some of which | and engine and train p ed up hill to the barracks, and 
was used on the road; secondly, to the fact that some | then turned sharply up what is known as Brompton-hill, 
chains were transferred from one wagon to another; | the steepest bit of which is 1 in 10, as will be seen from the 
and lastly, to the inefficiency of the Chat Government | section. .The road here is very hard and stony, and from 
weighbridge, which, although nominally up to 10 tons, is, | lack of adhesion the utmost the engine could accomplish 
we were told by the officials, unreliable when more than | consisted in taking up the two leading wagons; a second 
3 tons is puton it. We have been thus particular, because | engine in attendance following with the other two. The 
in recording experiments on adhesion it is to the last | train was afterwards coupled up, and proceeded without 
degree important that the weights should be accurately | further hitch or difficulty to the weighbridge in Chatham 
stated. e may add here that the inclines given in our | Dockyard, returning in the afternoon to Messrs. Aveling 
diagram were taken by the Government authorities, and | and Porter’s works in Rochester. 

are therefore reliable. The gross load, including the} We in our last impression explained that what is called 
engine, taken up Star-hill was, by the Rochester weigh- | adhesion in road locomotives simply consists in an inter- 
bridge, and neglecting pounds, 20 tons 2 cwt. En by the | locking of the surfaces in contact. This interlocking may 
Chatham bridge it was 19 tons 19 cwt. 2 qr. e shall for | be of two kinds, The asperities of the road and those of 
convenience assume it to have been in round numbers | the tire may be very small and numerous, or they may be 
20 tons, or 44,800 Ib, With this load the engine just got | few and large; the results obtained may, nevertheless, be 
up without any slipping of consequence, but it is probable | the same in both cases. Again, the road may be very 
that on the steepest part of the hill she was loaded to the | much harder than the tire, in which case the asperities of 
last ounce. There was a slight slip the whole way up, but | the former will sink into the latter; or the tire may be 
except on one very dusty and rather soft bit of road, | much harder than the road, in which case the latter will 
want of adhesion in no way interfered with her progress. | be indented instead of the former. But here again the 
Steam rose from 105 Ib. at starting to about 120 Ib. at the | results will be nearly the same. 

top of the hill. | Let us now compare the rigid with the elastic wheel in 
the light of the experiments 


TT we have just recorded. The 
- en eo rigid wheel is able to advance 
solely on the strength of its 
roughness. The wheels we 
have illustrated were nearly 
new, and the snap heads of the 
.! rivets were sharp and well 
3 developed. They dug them- 
mi selves int) the hard surface of 
Star-hill with great energy 
' and effect. The edges of the 
‘ _ cross-strips helped no doubt, 
— -i_ but a glance at the track left 
by the engine would suffice 
to convince any dispassionate 
observer that it was the claw- 
like action of the rivets that 
enabled the engine to ascend 
the various gradients passed 
over, on precisely the same 
erect principle that a cat climbs a 
tree ; adbesion, in the sense 
ordinarily used, there was 
none. The damage done to 
the road was infinitesimal ; a 
single horse going up with 
half a ton of coals in a cart 
would do more. In this case 
the road, hard as it was, was 
Li: i softer than the tire, and the 
“2\°S s,| Se] asperities (rivets) on the latter 
“oS sn, ~f! sunk into the yielding sur- 
| | | face. If the road had been a 
) | ; little softer the cross-strips 
would have sunk in as well 
- ; as the rivets,and an additional 
== 192 ____s37y_ 98 i -*72 bite would have been ob- 
tained. If, on the other hand, 
a Thomson tire had been 
The chances are, we think, about 100 to 1 that this  "S¢d, the asperities of the road would have sunk into the 
peshetomnne te peat Seenliaea The inclines dealt | tire, and the adhesion would possibly have been just as 
with, it will be seen, vary in steepness between 1 in 22 and | 8T®at with india-rubber as with soft iron, though the 
1 in 11. The surface of the road was so good and hard | mode of action of the two would have been essentially 
that the resistance due to rolling friction could not well | different. ; ' oe 
have exceeded 30 Ib. per ton, or 600 Ib. for the whole train, | The question remains to be considered, which is the best 
The resistance due to gravity, with the gross resistance for | Material for a traction engine tire—india-rubber or iron ? 
each of the gradients, is shown in the annexed table :— If we take the great cost of india-rubber tires—amount- 
—| ing, as it does, to £200 for a pair of 6ft. tires, 14in. wide— 
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Same. Resistance Gross resistance, in- | into account, then it is indisputable that iron is the best. 
— _|_due to gravity only. | cluding rolling friction. | Tf however, we handle this question in a purely me- 
Ib. | Ib. chanical way, and neglect all considerations of cost, it will 

:o3 paved — | be seen that on the whole, the india-rubber tire is the 

1 in 14 3200 3800 | best, for the following reasons :—We have pointed out 

lin 11 4072 | 4674 | that without a mutual interlocking of the road and the tire 

| there can be no adhesion. The rigid tire is designed on 





In estimating the load on the driving wheels we must the presumption that the road will always be softer than 
bear in mind that, on the one hand, the engine lost weight | the tire, and this proposition is generally true ; itis, how- 
by standing on the inclines—to the extent on the gradient | ever, impossible to secure that it shall invariably be true. 
of 1 in 11 of 8°63 cwt.—but, on the other hand, the water But when a rigid tire meets with a bit of road equally 
was thrown further back, and the distribution was affected | hard, adhesion mes evanescent, The tire cannot bite 
by the draught of the engine. We may assume, therefore, | the road, the road cannot bite the tire. The engine fails 
without much fear of error, that the load on the driving | to proceed precisely in the same way that a cat fails to 
wheels going up the hill was ihe same as on the weigh-| climb a polished iron pillar; and for this reason the 
bridge. A very simple calculation then suffices to show | “Steam ener No. 2” failed, as we have explained, to 
that the engine took 5°3 times the load on the drivers up | take her load across the paved bridge. It may be urged 
lin 11, There can be no dispute about this, as it was| that such bits of road are exceptional; but granting this— 
done, not only in our presence, but in that of the members | although it is not quite truae—the balance of advantage is 
of the committee. It follows, therefore, that the adhesion still in favour of india-rubber, because as the strength of 
of the wheels we have described must have amounted on | a chain is only that of the weakest link, so a traction 
the road in question to 54 per cent. of the insistant weight ! | engine might totally fail to accomplish the purpose for 

It is beside our gos to detail here the further trials | which it was intended if a hundred yards of paved road 
as to handiness to which the engine was subjected. It | were encountered in a run of a hundred miles. It is im- 
must suffice to say that all that was expected she performed. | possible to secure the invariable presence of a road softer 
Proceeding on her way to the dockyard a new phase of the | than the tire; but it is possible to secure the presence of a 
rigid tire system, and one which is extremely instructive, | tire which shall be more yielding than any highway in 
manifested itself. On the road from the railway station of | existence by the use of india-rubber; and it, therefore, 
the London, Chatham, and Dover line, and near the | appears to be on the whole better that the road should in- 
barracks, is a small bridge, pitched with ord paving | dent itself into the tire than that the tire should indent 
sets, and nearly level. The road is rather worn, however, | itself into the road. 
close to the part where the pavement begins, and wheels| But the question canrot be settled on this basis alone; 
passing it have to make a epecies of jump; still, it does not | there is another point to be considered. The rigid wheel 
amount to much in the use of a train, because the wheels | depends for the manifestation of great powers of traction 
take it one after the other, and the maximum resistance | solel 
due oh aed jump is ee Aa none Pagan to which 
one pair of wheels. Over this bri wever, the engine | work, and yet be rendered comparativel in a week. 
obstinately refused to take her Toad. On these paving The chances are that, after a fortai {'s continuous service, 
sets the adhesion appeared to be reduced to about one-! “Steam Sapper No, 2” will be utterly unable to get up 


on the roughness of its surface. erefore, a wheel 
is just out of the maker’s hands may do excellent 
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Star-hill with more than half the load she took up on Tues- 
day. The rivets will be all worn down and the corners 
rounded off the cross-strips. It must not be forgotten, 
however, that at a very moderate outlay the original effi- 
ciency of the wheels can be restored by merely putting in 
new rivets. No such difficulty can arise with india-rubber 
tires, So long as a road exists it is certain to be rough, 
and if we carry the soft material in the shape of india- 
rubber with us all will go right. The dexntask is the 
enormous cost of the rubber. 

It is quite certain that nothing like the most has yet 
been made of rigid wheels. Builders of such engines may 
take a lesson from any maker of ploughshares in the art of 
producing wheels the asperities on which shall always be 
sharp and capable of biting the ground until the wheel is 
pretty nearly worn out. In the matter of rivets alone 
there is a great field for improvement. No one now thinks 
of fixing an eccentric with pointed set screws, sunk 
ended screws being always used for the purpose, because 
if shifted ever so little, they take a fresh grip; but no one 
ever saw asunk-ended rivet used in a traction-engine wheel, 
This and a great many other things have to be learned 
before the rigid wheel is made all that it can be made; 
and, after all, it is possible that an elastic wheel possessing 
its advantages and none of its disadvantages, may be 
produced at the price of the improved rigid wheel. Be 
this as it may, it is certain that each day is adding to the 
stock of information concerning traction engines; every expe- 
riment made with them is more encouraging than the last, 
and affords fairer and yet fairer promise of the attainment 
of an ultimate success greater than is now held to be pos- 
sible, except by a very few among whom we beg to include 
ourselves, 

And here we bring our series of papers on the construc- 
tion of traction engines to a conclusion, at least for the pre- 
sent. We have done, we know, little more than state a 
few of the general principles which should guide engineers 
in their design and construction. The literature of the 
subject is meagre to the last degree. We have written in 
the hope that our very moderate contribution to it may 
prove of service, especially to our younger readers, It still 
remains as much as ever our duty to record in our pages 
every improvement that may be effected in a most inte- 
resting, attractive, and important branch of mechanical 
engineering. Q. 








PROGRESS IN RUSSIA. 
No. I. 

Tue extraordinary success of the Exhibition of National 
Industry, held at St. Petersburg last year, and the increasing 
requirements felt for promoting technical knowledge of all kinds 
in Russia, have led to a plan for holding a Polytechnical Exhibi- 
tion at Moscow in the summer of next year, which will be 
devoted principally to mechanical processes conducted on the 
spot, specimens of machinery, implements, and railway plant, 
&c., produced in the country. One of the principal features of 
this exhibition will be that each important section will be con- 
tained in a separate building, so as to afford facilities for arrang- 
ing the exhibits according to the special requirements of each 
department. Among the most important and extensive divi- 
sions of this display will be the one devoted to articles shown by 
the Ministries of War and of Marine, for which a rather extensive 
site has been chosen, partly inside and partly outside the ancient 
Kremlin, on which will be erected an oblong structure about 
280ft. long, by 40ft. to 50ft. wide, containing a whole factory in 
operation, where various kinds of work will be conducted by 
steam power, such as the boring of guns, the manufacture of 
cartridges, the preparing of biscuit, the making up of uniforms, 
accoutrements, &c. It is calculated that during the Exhibition, 
which is to last four months, about 1,000,000 cartridges will be 
manufactured. But the principal department of the Ministry of 
War will be arranged in a building inside the Kremlin, of a semi- 
circular form, about 280ft. in diameter, with the interior divided 
into sections by semicircular passages running parallel to each 
other, containing exhibits displayed by the various departments 
of the War Ministry, as ordnance, engineering, intendance, &c. 
These semicircular passages will be intersected by others radi- 
ating from the centre. The whole of the edifice is to be con- 
structed of iron and glass, with the exception of a little orna- 
mentation in wood in the Russian style. The entrance will be 
formed of a large projection in stone in the shape of a fort armed 
with cannon, and crowned with the Imperial eagle. The interior 
will possess all the characteristics of a vast military historic 
museum. Collections will be shown from all parts of Russia of 
articles relating to the military art, beginning with the most ancient 
specimens, ending with the latest improved patterns of implements 
of war. The building of the Ministry of Marine will occupy a 
space almost double that of the military museum, and it is to be 
constructed also of iron and glass, with wood ornamentation in 
the Russian style. The ironwork of these structures is to be 
altogether of a novel kind. The whole of the skeleton of the 
building will be formed of old rails, according to a system in- 
vented by Mr. Poutilof, the iron manufacturer, who has already 
applied this principle in connection with some of his works. The 
Museum of Marine will contain three rectangular pavilions, of 
which the middle one will be the longest, all decorated in the 
Russian style of bright colouring. A cast iron statue of Peter 
the Great, a model of the celebrated equestrian bronze statue at 
St. Petersburg, will occupy one of the smaller pavilions, and the 
opening of the whole exhibition is to take place on the two 
hundredth anniversary of the birth of the Czar Peter, the father 
of Russian industry and progress. A curiosity will be added to 
the naval department—the little craft, the grandfather of the 
Russian fleet, as it is called, which Peter the Great assisted to 
build with his own hands, for the purpose of navigating the Neva 
during the building at St. Petersburg of the larger vessels ; the 
above craft is 30ft. long, and 8ft. wide, and was made to carry 
three sails. 

The existing St. Petersburg naval museums will contribute a 
rich and extensive collection to this section, chiefly in connection 
with the history of Russian navigation. The present state of the 
naval architecture will also be brought prominently forward, 
illustrated by models, chiefly with a view of promoting an 
interest among the commercial classes in naval matters, and 
mainly in connection with the much desired mercantile fleet of 
Russia, the growth of which pro as yet very slowly. 


Models of vessels from all the Russian building yards wil! be 
shown, as well as a collection from this country, for which pur- 
pose the sum of 10,000 roubles has already been assigned. The 
War Ministry is making arrangements for photographs to be taken 
of the most interesting exhibits in connection with the military 
engineering, artillery, intendance, and other prominent objects 
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at the exhibition. These photographs are to be executed by the 
photographic staff attached to the so-called technico-galvanic 
establishments of the engineers, and are intended to form an 
album of interesting details of the military organisation of 
Russia, and showing the present state of the different branches 
of the military administration of the empire. 

The school of military engineers sends to the Polytechnical 
Exhibition a collection of models and plans of fortifications. 
These models are most interesting, as are the plans, general and 
special, of already existing and projected fortresses. As they now 
stand in the above establishment, they are arranged in such a 
manner that each fortress has its own show-case for the material, 
and in which are specimens of bricks, kind of earth, and the 
different rocks which lie in the neighbourhood, and of which the 
fortresses are, or are to be, constructed. On large stands are to 
be seen all the fortified places of Russia, modelled in clay and 
wood, with such exactness that not the slightest incline or 
elevation of the ground, not a tree, nor a house, is forgotten. 
It is worthy of remark that among these models is a complete 
representation of the castles of the Dardanelles, with their bastions 
and towers, and the most minute details of all the little creeks 
of the Hellespont, and the neighbouring heights and rocks. 

The Sevastopol section of the Polytechnical Exhibition is to 
be under the immediate patronage of the hereditary Grand Duke, 
and lectures are to be delivered upon the defence of Sevastopol 
during the Crimean war. Besides, a premium has also been 
offered by the Grand Duke for the best work on this subject, 
to contain a short history of Sevastopol, of the Black Sea fleet, 
a succinct retrospect of the events which brought about the war, 
an account of the principal military operations in the Crimea, 
dwelling of course more particularly upon the defence of the 
fortress itself. The Ministries of the State Domains and of 
Finance will also contribute to the exhibition, and a special 
commission has been organised, with the object of arranging the 
forestry department, which is to contain specimens of timber 
belonging to the Board of Mines, and representing the important 
mining districts of the Ural, Nerchinsk, Altai, Olonetz, Poland, 
and Central Russia. Besides, in this class are to be shown 
various articles manufactured of wood, and the tocls and imple- 
ments used in their production. 

Mining itself will also form a very important feature of the 
Moscow Exhibition, and an extensive collection of ores illus- 
trating the mineral wealth of the empire will occupy a promi- 
nent position, together with maps and plans, on a large scale, 
explanatory of the place of production, quality of ore, distance 
of the mines from navigable rivers, the newly discovered coal- 
beds, &e. 

A short time back was published the report of the Technical 
Society of Russia for the year ending 1870, from which it appears 
that the greatest success has attended that part of the programme 
of the Association which dealt with lectures and deliberations 
on technical subjects. There were accordingly altogether 107 
sittings during the year. But the apparently most useful 
object of the society, the forming of primary technical schools 
for the poorer classes, has met with but slender support, and so 
has the endeavour to establish evening classes for factory hands, 
men and children, principally owing to their utter exhaustion 
from the twelve to fourteen hours labour daily required of 
them. Some success is reported in the way of technical pub- 
lications for the use of artisans, mechanics, &c. The society, as 
at present constituted, contains 22 honorary members, 1066 
actual members, 84 so-called emulators, and 7 correspondents. 
The number of provincial branches has increased to six. One of 
the objects of the society is the establishing of industrial 
museums. A plan has already been sanctioned for forming a 
permanent museum of applied science at St. Petersburg, in the 
edifice in which was held the Industrial Exhibition last year. 
The collections belonging to the department of State Domains, 
the military schools, and those of the society itself, placed tem- 
porarily in the museum of rural economy, will form the nucleus 
of the intended museum. The Technical Scciety has lately been 
honoured in the person of the Grand Duke Constantine, elder 
brother of the Emperor, who has become a patron of the first 
section of the association, which is devoted specially to naval 
matters and artillery. In a letter on the occasion to the presi- 
dent, the Duke of Leuchtenburg, he writes, “In taking a special 
interest in everything that may tend to promote technical know- 
ledge in Russia, I fully sympathise with the establishment of 
the Russian Technical Society. Notwithstanding its short dura- 
tion, it has already signalised its activity with much that is 
useful. I shall be happy if my closer participation in this useful 
undertaking will conduce to its further success.” It is antici- 
pated that a subsidy will be forthcoming from the Government 
to enable the society to cover the expenses of publishing works 
for the use of elementary technical schools, or other original or 
translated works upon technical matters, and for a variety of 
other purposes, such as remunerating members for investigations 
made, for travelling expenses in Russia and abroad, for the ex- 
penses of extensive experiments conducted in matters of general 
interest, &c. One of the most praiseworthy acts of the Russian 
Technical Society has been the establishing of a lifeboat station 
at Oranienbaum, on the main land opposite Cronstadt. 

A few months ago was celebrated the fiftieth anniversary of 
the Mikhailofsky Artillery Academy, attached to the chief 
artillery direction, which was founded by the Grand Duke 
Michael, brother of the late Czar. The Emperor himself was 
present on the occasion, with a vast number of military authori- 
ties connected with the artillery service of Russia. There were 
exhibited by the technical section of this establishment different 
models executed by the pupils, among which were conspicuous 
a gun-carriage for field artillery, with a shield for affording 
protection against rifle bullets, and a model of an 1lin. gun, 
on M. Godolin’s principle all beautifully finished. The object 
of the above academy, the providing of a number of intelligent 
practical artillery officers for the army, may be said to have been 
only partially successful, for there is still a great deficiency 
experienced in the Russian army in officers in this branch of the 
service. The chief artillery direction to which the school is 
attached is constituted as follows :—At the head of it is the 
Master-General of Ordnance a brother of the Emperor, his 
adjunct, and two assistants ; the Artillery Committee, with a 
president, six actual, and thirteen deliberative members; the 
Small-arms Commission of the Artillery Committee, with its pre- 
sident, the Grand Duke Mecklenburg-Strelitz, one actual, and ten 
deliberative members, The establishments subject to the chief 
artillery direction are the artillery arsenals, gunpowder mills, 
and the cartridge manufactories. It may not be out of place 
here to state a few particulars regarding the sister service, 
military engineering. It is constituted as follows :—At the head 
of it stands the chief direction of engineering, with its superior, 
the Inspector-General of Engineering—the GrandDuke Nicholas, 
with his adjunct-general, ‘‘odleben, and two assistants; the 
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ordinary character of the military events in the west, great 
activity has been displayed by the Government cartridge manu- 
factory, which is the only establishment of the kind in Russia, 
the preparing of breech-loader cartridges presenting, therefore, 
far greater difficulties than did the conversion of the old muzzle- 
loading guns, which was executed, in addition to the Govern- 
ment factories, by several private firms. In this manner were 
converted in a short time altogether 800,000 stand of arms. 
With the view of supplying the requisite quantity of cartridges 
for each arm, the manufacture of metal capsules was undertaken 
by the Government on a Jarge scale, when it was found that the 
Russian manufacturers were unable to supply an adequate quan- 
tity of sheet metal, which was the cause of a serious delay in 
the production, as orders for the material to be given 
abroad. Generally speaking the manufacture of sheet brass, 
as a specialty, is scarcely at all developed in Russia. It is cal- 
culated that with an adequate supply of material the Govern- 
ment cartridge manufactories will be enabled to manufacture 
yearly from 220 to 260 millions of metal cartridges—from 275 
to 325 for each of the 800,000 converted rifles. The number of 
these cartridges reported to be in stock at present exceeds 100 
to each rifle. Besides the difficulty of obtaining a sufficient 
quantity of Russian metal, impediments of a technical nature 
had to be overcome in using the Russian material. It has been 
found that the capsules drawn from it for small calibre rifles 
when firing expand or bulge out, which prevents them being 
easily withdrawn, particularly when used with the Berdan arm. 
It was therefore found necessary to employ American metal. 
In order to obviate this recourse to a foreign market, and to 
render the Russian material available, some alteration has been 
proposed in the cup which is inserted and forms part of the 
metal body of the cartridge. The cartridges manufactured at 
this Government establishment are generally four and six lines, 
some of them bottle-sshaped. There are also prepared apparatus 
for refilling the cases, which are to be distributed to each 
batallion, so that the charging of the metal cartridges may at all 
times be effected by the troops themselves. Articles such as 
steel, tools, lathes, coals, &c., for use in this establishment, are 
all obtained from abroad, chiefly from this country. It will be 
recollected that there were no mitrailleuses exhibited at the late 
St. Petersburg exhibition. The Russians are, nevertheless, 
determined to have a mitrailleuse of their own, nationally 
speaking, which is evident from the following account given in 
the Jnvalid Russe of the Russian weapon:—* Our mitrailleuse is 
constructed according to a plan invented by Major General 
Gorlof, and belongs to the system of rapid firing Gatling guns. The 
model of General Gorlof’s gun is only in so far an adaptation that 
it resembles the Gatling arm merely in its outward appearance. 
We are informed that Mr. Gatling himself, in introducing some 
new improvements in his weapon, has adopted many of the sub- 
stantial innovations which characterise Gorlof's model. Our 
mitrailleuse is formed of ten steel barrels fitted tight on to an 
iron cylinder or roller, and symmetrically arranged. The front 
part of this roller works in a pivot hole formed in the front of 
the iron frame, and the hinder part in the opening at the bottom 
of a separate cylinder or drum fixed in the back frame. This 
drum forms, as it were, the chamber of the gun, and contains 
within it the whole of the mechanism of the mitrailleuse. By 
turning the roller above mentioned by means of a handle fixed 
on the right side of the weapon, the loading is effected from a 
particular cartridge receiver, which, when firing, is kept con- 
stantly supplied through a hopper. The discharging of the gun 
is effected by means of separate locks, one to each barrel, and 
arranged within the lock cylinder at the end of the barrels, 
which are immovably fixed to the roller. The ejection of the 
used up empty cartridge cases is also effected into a separate 
receptacle arranged on the gun carriage. The mitrailleuse rests on 
an iron field gun-carriage, and is drawn by four horses. To each 
| gun is attached one field ammunition cart drawn by three horses 
abreast. In the mitrailleuse batteries which are now being 
formed to each gun there are 6048 cartridges, and for the guns 
which will be fixed on new specially constructed iron carriages, 
made very light, there will be 6720 cartridges to each 
weapon. For keeping up a continuous round of firing four men 

are required. One opens the cases containing the cartridges and 
hands them to his mate, who puts them into the hopper, when 
the cartridges, owing to their weight and a peculiar kind of 
arrangement, fall into the receiver underneath, a third man 

turns the handle of the gun, the fourth receives the empty 

cases. With a properly instructed personelle the rapidity of 

the firing may be increased from 300 to 350, and even 400 shots 

per minute. Ininstructing the men at present the limit of 200 

shots per minute has been adopted. With regard to correctness 

of aim and range of our mitrailleuse, an opinion may be formed 

from the trials which have been made, giving the following 

results in firing at targets, representing cavalry 9ft. high and 

7ft. wide, infantry 54ft. to 6ft. in height:— 

Cavalry target, range 4 feet, per centage of shots told 100 
28 92 
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Infantry target, range 2100 fect per centage of shots told 90 
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According to the latest accounts it is the intention of the 
Imperial Artillery Direction to form thirty mitrailleuse bat- 
teries, but there is some difficulty in finding a sufficient number 
of experienced artillery officers competent to take the command 
in connection with this new and special service. 

While the producing powers of such Government establish 
ments as those for the founding of cannon and the manufacture 
of cartridges and rifles is being increased, the question of esta- 
blishing private powder mills has received a great share of atten- 
tion. Until now the manufacture of gunpowder has been en- 
tirely a Government monopoly, and the whole quantity was 
prepared at three different establishments. With the increasing 
private demand, and in order to insure a supply in case of war, 
without keeping too large a stock in the Government stores in 
times of peace, and in view also of a cheaper production, it has 
now almost been decided upon to have recourse to private enter- 
prise, and in all probability a company will shortly be formed 
with the above object. Some idea may be formed of the im- 
portance and requirements of the artillery service in Russia, 
when we take into consideration the number of fortresses which 
will have to be supplied with improved guns and ammunition, 
irrespective of the field artillery and the fleet. The following 
are the western fortresses of Russia:—In the Baltic, Cronstadt 
and the fortified ports of Sveaborg, Revel, Vyburg, and Diina- 
munde. Along the western land frontiers the fort of Nove- 
goryefsk— Modlin, at the confluence of the Narova with the 
Vistula—the Alexander citadel at Warsaw, Ivangorod at the con- 





Technical Committee, with its president and ten members ; the 
Nicolai Academy, ara school of Military Engineering. The esta- 
blishments subject to the above are the engineers’, arsenals, and 
parks, and the so-called galvanic department (field telegraphs, &c.) 

Since the late St. Petersburg exhibition, owing to the extra- 


of the Veprja with the Vistula, and Zamostye; to the east 
of these, on the western river Boug, the fortress of Brest-Litofsk 
at the point where the roads branch off to Kief and Moscow. 





The secund line of defence along the western frontier is consti- 
tuted of the fortresses Danaburg, on the Western Dvina, a very 
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important strategical point on the road to St. Petersburg; | pXOCURSION OF THE IRON AND STEEL INSTI- 


Babrouisk, on the river Berezina, on the road to Moscow; and 
that of Kief on the river Dnieper. Further on to the south, on 
the same frontier, are situated the ancient fortresses of Khotin 
and Bender, on the river Dniester: Next come the fortresses of 
the Caucasus, Alexandropal, and Akhaltsikh, close to the frontier 
of Asiatic Turkey, and Soosha and Erivan, near the Persian 
frontier; the chain of forts for keeping in subjection the moun- 
tain tribes Vladikavkaz, Groznaya, Vozdvijenskaya, Vnezapnaya, 
Temer-Khan-Shoora, Naviye-Zakatalui, Ust-Labinsk, and others 
besides the Cossacks’ Stanitsas (settlements) along the rivers 
Terek, Soonja, Kuban, &c. On the frontiers of China and 
Turkistan there is a line of small forts, of which the most im- 
portant ones are Fort Alexander, on the eastern shore of the 
Caspian; Fort Perofsky and the fortifications of Vernoye, in the 
land of the Kirghises; Omsk, Semipalatinsk, Ust-Kamennogorsk, 
and Bukhtarminsk, on the Chinese frontier, and Nikolaefsk, at 
the mouth of the river Amoor, in the maritime provinces of the 
Pacific. Since the termination of the late Franco-German war 
attention has been drawn to the frontier Governments of Podolia, 
Volhynia, Grodno, and Kowno, which, owing to the railways 
that have recently been completed, are pronounced to be much 
exposed in the event of an attack from this quarter. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


HYDROSTATIC SPEED MEASURERS, 


Sir,—Some of your correspondents seem to have been imper- 
fectly informed as to the terms of the resolution come to by the 
General Committee of the British Association with reference to 
the above-mentioned class of instruments. A committee has 
been appointed, with a grant of £30, to make experiments on 
instruments for ee the speed of ships and of currents by 
means of the difference of height of two columns of liquid, the 
intention being that the inquiry should comprehend, not Mr. 
Fletcher’s aj tus alone, but Mr. Berthon’s, Mr. Napier’s, and 
any other form of apparatus depending on the same principle 
which the committee may think worthy of a trial. 

W. J. Macquorn RANKINE. 

Glasgow, September 16th, 1871. 





Sir,—If your correspondent ‘* Log” will accept an unauthorised 
statement of what the British Association have done in this 
matter he is welcome to the following, from one who was present 
when the £30 was granted to the committee :—The recommen- 
dation that a committee be appointed with £39 at its disposal 
to test Fletcher’s rhysimeter was altered by the general com- 
mittee adopting Mr. James R. Napier’s amendment, that 
the words ‘‘Fletcher’s rhysimeter” be omitted, and “In- 
struments for measuring the speed of ships, currents, Xc., 
by means of the difference of height of two columns of liquid,” 
substituted, or words to that effect. So that if the committee, 
when the facts are known, think it desirable to do that which 
appears to Lave been done years ago both by Mr. Berthon and Mr. 
Napier, they are not now excluded by the minute from testing both 
their instruments, and are free to exclude Mr. Fletcher’s should 
they find, as was stated at the general-committee, that it is ‘almost 
identical with Mr. Napier’s, differing only in the kind of pump 
employed for extracting the air, the one using his mouth and the 
other a piston pump. 

Mr. Berthon’s and Mr. Napier’s instruments may have been 
separately invented about the same time, the one patented and 
the other not, and thus Mr. Berthon’s ignorance of Mr. Napier’s 
instrument explained. Those of your readers who desire to know 
more particularly what Mr. Napier has done in the matter may be 
referred to the ‘Proceedings of the Philosophical Society of 
Glasgow” for 1854; and the “Transactions of the Institution 
of Engineers in Scotland” for 1867, which will also show that 
four years ago at least Mr. Napier had not abandoned his in- 
strument. Sr. JoHN VincENT Day. 

Chambers, 166, Buchanan-street, Glasgow, 

September 19th, 1871. 





DEFLECTING ARMOUR, 


S1r,—In your impression of September 1st, under the heading of 
**Guns v. Targets,” you comment upon the present position of 
this more important question in an article that should be read by 
every one interested in the supremacy of the navy of England. It 
seems that the guns are really victorious, and that they are likely 
to continue so. You say our ships cannot well carry any more 
armour than is now packed upon them; indeed, there is reason to 
think they have too much already. The question naturally arises, 
is there no way to dodge the shells, which by brute force, as 
represented by heavy plates and thick backing, we cannot keep 
out’? For the past sixteen years I have endeavoured to introduce 
a system of construction expressly to ‘‘dodge” the shells, and I 
beg to forward you a description and tracing of my system. I 
quite agree with your remarks, the position is certainly critical; 
England, of all Powers, should not only take the lead in the design 
ond construction of ships, but should keep it. The only way the 
shot and shell of these modern days can be “‘ dodged,” as you say, 
is by deflection; the sides of our ships should be formed as per 
the midship section I inclose, that is, at an angle both above and 
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below the water line of some 22 deg., this would cause projectiles 
to ricochet from the surface, and thus effectually dodge them; it 
is really the only thing to be done, and it has the advantage of 
being cheap and effectual. There isa model of a ship designed 
by me placed in the Royal United Service Institute that will at 
once explain the system, and any one interested in armour-plated 
ships may, I am quite sure, be permitted to examine it, There is 
no doubt, whatever thickness of armour may be placed on a ship’s 
side in a vertical position will be broken up by the future, if not 
the present guns. How it is that official and actually efficient 

ent and investigation is not made, so as to ascertain what 
t to be done under existing circumstances, is eee am. 


able to awaken an occasional 
reference and an exposure of our it weakness in this direc- 
Al I have worked at it for some sixteen years, yet I 
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’t give , as every must us nearer to an 
alteration ef Se t alteration may not be in 
the direction I have advocated. I shall be rejoiced to find that 
any one can @ better system that will give a chance to the 
crew of a ship than that of double 
J, M, Hype, 











TUTE IN STAFFORDSHIRE AND SHROPSHIRE. 
(Continued from page 158.) 

Wuitst the majority of the members were visiting the works 
we noticed last week, others took the opportunity of inspecting 
the Earl of Dudley’s Coneygre Furnaces, These are situated on 
the opposite side of Tipton from the Bloomfield Works, and com- 
prised one of the best (in fact, we may say the best) blast furnace 
plants in the Black Country. There are three furnaces built of 
red bricks lined with white, and bound round at intervals with 
wrought iron hoops. The bases are square, with arched tuyere- 
houses, but from a few feet above the arches the furnaces assume 
a tapering cylindrical form. The platforms surrounding the top 
are of wrought and cast iron combined, and the material is brought 
to these, preparatory to being deposited in the furnaces, up an 
incline supported on wood framework. A vertical high-pressure 
engine draws the wagon on which the barrows are placed up the 
incline by means of a flat rivet chain running over pulleys. To 
each furnace there are six tuyeres, and the blast is delivered 
through these at a pressure of about 3} lb. to the square 
inch, and a temperature of between 500 deg. and 600 deg. 


| There is a pair of condensing beam engines with steam 


diameter, and a stroke of 8ft., used for 
producing the blast. The blowing tubs, each 72in. diameter, 
are placed under the steam cylinders, the pistons being 
on the same rods, the opposite ends of which are attached by 
parallel motions to two light beams. Each beam is connected to a 
crank fixed on a shaft, in the centre of which there is a fly-wheel. 
The valves are worked by eccentrics, and there are separate ex- 
pansion valves and gearing. The steam is generated in cylindrical 
boilers, each 33ft. long by 6ft. Gin. diameter. The whole of the 
hot blast stoves, with one exception which has twin pipes, are 
fitted with cast iron syphon pipes. The waste gases are utilised 
upon Addenbrook’s principle, and are used for heating the whole 
of the boilers about the works, including the blast engine boilers, 
as well as the hot air stoves. Round the top of each furnace 
a series of openings are made, and framed with cast iron ; 
through these the gas is drawn into a flue surrounding them 
This flue is made of wrought iron plates, and lined with 
fire-bricks, and from it the gas is conveyed through large 
wrought iron tubes, also lined with fire-bricks, to the 
boilers and stoves. A large stack is used for drawing off the 
gases. This is 180ft. high by 10ft. Gin. square in the 
clear from top to bottom. The argill ironst , got 
from the coal measures on the estate alone are used for 
making forge pigs, but foreign mines are mixed at times 
for producing foundry iron. The ironstone is calcined in 


cylinders 36in. 





| large wrought iron cased kilns, and consequently much fuel and 


labour is saved as compared with the old method of burning it in 
open heaps. The mine and slack are drawn up an incline to the 
top of the kilns, and then tipped into them ; a very few tons of 
slack will then burn 100 tons of stone. A small horizontal 
engine raises the materials by a wire rope ; it also brings coal up 
to the tops of screens which slope from the incline. At the bot- 
toms of the kilns the calcined stone rolls out into hoppers, which 
are provided with sliding doors, worked downwards by levers, and 
from these the stone is shot into the barrows. There are hoppers 
both at the bottoms of the screens and underneath them, fitted 
with similar doors, so that little or no shovelling into barrows is 
needed. There are two large foundries at the front of the fur- 
naces, in which all the castings used on the estate are made, and 
the iron is melted in an air furnace, and two cupolas. The gas 
for the works is made in a small plant near the furnaces, and there 
is also a refinery, in which quantities of the pigs are cleared of 
some of their impurities before going to the Round Oak Iron- 
works, where nearly all the pig iron made here is consumed. 
These furnaces stand in the midst of the Earl’s extensive collieries, 
so that the raw material is delivered to them at a very small cost. 
Mr. E. Fisher Smith, the chief agent, has studied economy here, 
and has in operation almost every known appliance which has that 
for its object. 

At the close of the second morning’s meeting, when the inte- 
resting papers which we have noticed were read, the members and 
their friends took train at Dudley station, and departed for Round 
Oak. Arrived there they alighted, and proceeded to the Earl of 
Dudley’s Round Oak Ironworks, which are merely across the road. 
Inside the gates they were received by the Earl himself, attended 
by his chief agent, Mr. E. F. Smith, the late agent, Mr. F. 
Shenstone, and Mr. R. 8. Casson, the head manager of the iron- 
works. Mr. Bessemer was introduced to his lordship, and the 
party proceeded to the sample-room, and saw the splendid-speci- 
mens of iron there exhibited. The party then went down 
into the works, of which a full description was given, with 
illustrations, in THE ENGINEER for October 21st, 1870; so 
that it will now only be necessary to point out the prin- 
cipal features. The large merchant mill was first visited, 
where they were rolling heavy bars, and then the plate mill, which 
is driven by the same high-pressure horizontal engine. The forges 
which stand in the centre of the works were next seen in opera- 
tion. There are two forge trains, two helves, and two pairs of 
shears, all driven from the same engine, a four-ton steam hammer, 
twenty-seven puddling furnaces, and two ball furnaces. Below 
the forges are the 12in. and 8in. mills, both worked by a high- 
preseure vertical engine, and at this point the attention of the 
visitors was concentrated, for the two first heating furnaces, 
put up upon Howatson’s principle, are here in successful opera- 
tion. We give illustrations and particulars of this furnace in 
another page. The party next went to the 7in. and hoop mills, 
and afterwards to the new forges. These are built a short distance 
from the main works, and are worthy of special notice, as they 
are laid out upon a very convenient plan. The puddling fur- 
naces, twenty-eight in number, are placed on the circumference of 
a circle of which they occupy about three-fourths, having the 
machinery in the centre, and the boilers, out away from the works, 
at the gap of the circle. This prevents any confusion, for the fur- 
naces are all at equal distances from the helves, and there is no 
chance of the puddlers coming into collision when running with 
their heats. Two vertical high-pressure engines drive the ma- 
chinery, consisting of two forge trains, two helves, and two pairs 


of shears, 
(To be continued). 





BREECH-LOADING ORDNANCE OF THE MIDDLE 
AGES. 


On Tuesday morning a most interesting consignment arrived at 
the Royal Arsenal, Woolwich. It consisted of three bronze guns, 
manufactured evidently at an exceedingly early date, although in 
a most perfect state of preservation as regarded the various parts, 
and which were forwarded from Portsmouth by Admiral Milne, to 
whom they had been sent in transit from Rhodes by her Britannic 
Majesty’s consul. We understand that a considerable amount of 
correspondence has taken place with reference to these and some 
other guns of a like nature, which were accidentally discovered by 
a diver at the bottom of the sea near Rhodes, and were at the time 
being sold for the sake of the metal which was contained in them, 
with a view of melting them down. Fortunately, however, this 
was arrested in time. These curious imens of warlike con- 
structive art are su to belong to a period anterior even to 
the date of the Battleof Crecy, when guns are said to have been 
first used. But the great interest which attaches to them is con- 
tained in the fact that two of the number are breech-loading pieces 
of ordnance. These are about 5ft. in length, and would contain a 
ball from 41b. to 5 lb, weight. At the breech end is a chamber, 
a and deep to contain a large vent-piece, which can 
be lifted in and out by means of a handle, This vent-pieceis not 
solid as in the Armstrong gun, but has aspace hollowed out within 





it evidently intended to hold the cartridge. Whether the ball 
formed part of the cartridge with the powder, or was rammed in 
afterwards at the muzzle, cannot be ascertained, but as the calibre 
of the barrel is greater than that of the chamber it would appear 
that the latter surmise is correct. A plug passing through the 
breech of the gun and through the solid end of the vent-piece kept 
the latter in its place when the charge was fired, but there is an 
orifice in the cascable of each of the guns, which may have con- 
tained a breech-screw. But the material is so much eaten away 
that it would not be possible to determine whether there had been 
a thread upon the orifices or not. The vent-hole is at the side of 
the vent-piece handle, and so contrived as to be exactly upright 
when the plug is in its place. On the trunnion piece of one of the 
guns is the figure of a lion with wings. In a similar position on 
the other is a human figure apparently holding a book. But the 
carving is so nearly obliterated that it is difficult to distinguish 
whether these imagesjare human or otherwise. Such was the 
breech-loader of probably the fourteenth or fifteeuth century. 
Perhaps one of these days we shall be digging up the portable 
field telegraph which wss used by Pharoah in keeping up a com- 
munication with his base of operations when pursuing the 
Israelites! The third gun, which was received yesterday, is an 
ordinary looking weapon, somewhat similar in shape to those which 
were used in the last century. It has a bore o1.3gin., measures 
about 9ft. in length, and is also of bronze, but does not bear the 
same stamp of antiquity as the rest.—Standard, 








THE BELGIAN Iron Trape.—This trade continues active and 
prosperous on the whole, It is troubled, however, like the English 
iron trade, with strikes. Very large orders for rolling stock are 
being given out. 


South KenstncTton Museum. — Visitors during the week 
ending Sept. 16th, 1871:—On Monday, Tuesday, and Saturday 
(free), from 10 a.m. to 10 p.m., Museum, 14,561; National 
Portrait and other galleries, 1551; on Wednesday, Thursday, and 
Friday (admission 6d.), from 10 a.m. till 6 p.m., Museum, 1561; 
National Portrait and other galleries, 49; total, 17,722; average 
of corresponding week in former years, 13,271. Total from the 
opening of the Museum, 10,753,264. 


TECHNICAL EpucaTion.—As will be seen from our advertising 
columns, the classes of the Birkbeck Institution are announced to 
commence on October 2nd. Instruction will be provided in all 
branches of science and art, in addition to the large number of 
other subjects set forth in the announcement. The pupils who 
have attended the examinations of the Science and Art Department 
during the present year have been more successful than on any 
previous occasion, and one member has ded in obtaining a 
scholarship at the Royal College of Science. 


THE STOWMARKET EXPLosioN.—On Tuesday an announcement 
was made by Major Heigham, chief constable of Suffolk, that as 
the jury appointed to inquire into the circumstances attending the 
deaths of the victims of the late explosion at the works of the 
Patent Safety Gun-cotton Company (Limited) had returned a ver- 
dict to the effect that the explosion was the result of some person or 
persons unknown having added sulphuric acid to the cotton pulp 
after it had passed all the tests required by the Government, a rew 
of £100 would be paid to any person who should give such infor- 
mation as should lead to the discovery and conviction of the 
perpetrator or perpetrators of the outrage. A free pardon is also 
promised to any accomplice, not being the actual offender, who 
may give such information as shall lead to justice being done in 
the matter. 


An EXTRAORDINARY AccrpENT.—For some little time past a 
steam roller has been employed by the authorities of St. Martin’s- 
in-the-Fields on the roads in their parish, and during the last few 
days its appearance has been familiar to the passengers through 
Trafalgar-square and the adjoining streets. This morning the 
ponderous machine was standing in Cockspur-street, unattended, 
our informant states, when it began to move, and as the street 
declines considerably it would probably have attained a consider- 
able impetus. A gentleman who saw the wheels move called toa 
policeman to stop the vehicles approaching, which was done, and 
before any collision took place the steam roller was stopped by 
running into Mr. Dent’s window. No person was injured, and we 
are a that beyond the breaking of glass not much damage 
was done. 


Composite Surps.—Mr. R. B. Forbes writes a letter to the 
Commercial Advertiser, an American journal, to contradict the 
statement that Mr. W. H. Aspinwall’s steam yacht is the first 
composite iron vessel ever constructed in the United States. Mr. 
Forbes says :—‘‘I beg leave to say that Captain R. F. Loper, of 
Philadelphia, many years ago devised a system for building com- 
posite vessels, and built at least one on this plan. In 1863-64 I 
constructed at East Boston a steam vessel with an iron frame and 
oak planking, called the Niphon, a vessel well known as a success- 
ful blockader off Wilmington, and at the same time a yacht of 
about 25 tons on the same plan, called the Lillie. The fastenings 
of the oak plank were of galvanised iron, deeply countersunk and 
carefully plugged. Both vessels were sheathed with yellow 
metal. Great care was taken to put white lead into the plug 
holes, and to cover the oak planking with tarred paper, and to 
place felting between the frame and the planking. It was thought 
that careful attention to these points would obvi«te the well- 
known destructive effects of metal sheathing on the fastenings of 
plank. After serving on the blockade some nine or ten mouths, the 
Niphon came to the Boston yard to repair damages received by run- 
ning on board of a valuable prize taken off Wilmington, and after- 
wards called the Malvern. While in the dock some of her fastenings 
were examined, and it was found that the galvanic action had 
scriously impaired the efficiency of the fastenings wherever there 
was the least dampness in the bolt holes. Some of the fastenings 
were perfect, while in the vicinity others were laminated or eaten 
away very much and very curiously. Some of the bolts showed 
no signs of decay at the head where countersunk in the oak and 
covered with plugs and paper, while at the shank, half-way between 
the head and the nut, ia was considerable corrosion. Careful 
examination was made in order to determine whether there was 
any difference between the condition of the fastening above and 
below the line of yellow metal sheathing. No difference was per- 
ceptible, hence I came to the conclusion that galvanic action is not 
at all dependent on actual contact of iron and cop or yellow 
metal, but is transmitted by water or dampness, and that much of 
the bad effect on the Niphon was due to the soundness of the oak 
plank, It was found that the worst fastenings, after longer experi- 
ence, were found in thespace under the engine room, where there was 
constantly a wash of dirty coal water; here the nuts of the fasten- 
ings were much impaired, so that when the war was nearly over 
the Niphon was bought by the Atlantic Works, who put her to- 
gether and built her engines. They cemented her bottom inside, 
sheathed her with inch stuff, felted and coppered her anew, and 
sent her, under Captain John Codman, to South America for sale. 
The experience gained by the Niphon induced the owner of the 
Lillie to take off her metal sheathing and paint her bottom with 
Mr. George Murray’s quicksilver paint, which kept her clean; 
and she would now be running had it not been for the great 
about two years ago, which put her on the rocks at Beverley, 
with many others, and broke her up. The effect of the gal- 
vanic action on the iron propeller of the Niphon was very marked. 
Here let me say that the only reason for putting an iron propeller 
on a sheathed vessel was because she was built to go to China 
under sail, and then intended to ply in fresh or brackish waters. 
When the Niphon came here for repairs it was found that the 
outer part of the screw, furthest from the yellow metal sh 
and where the blades were thin, could be cut like chalk; and. 








actually knocked off, with a small club and little force, @ piece 
weighing a pound or more, 
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HOWATSON’S PATENT HEATING AND PUDDLING FURNACES. 
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Tu1s invention, which is full of “promise to those en- | 
gaged in the manufacture of iron, has lately been patented by 
Mr. Andrew Howatson. Had time permitted a paper upon it 
would have been read at the last meeting of the Iron and Steel 
Institute, but it is postponed till the next gathering. The process 
has been thoroughly tested by two of the most eminent firms in 
England, and the results seem.to prove that the invention can be 
applied to the present furnaces at a cost of less that £5, and that 
a saving is thereby accomplished of about 25 per cent. of fuel, and 
a considerable percentage of iron. The speciality of the invention 
consists in ps yy so instead of cold air to the grates of the fur- 
naces. The air is heated by the furnaces themselves in a very 
simple manner; in fact, one of the chief merits of the invention 
is its simplicity and the ease with which it can be applied. 

We will now describe the furnaces, taking first the heating fur- | 
nace. Fig. 1is aside elevation; Fig. 2 a longitudinal vertical | 
section; Fig. 3 a horizontal section; Fig. 4 a cross section of the | 
furnace taken on the line A A (Fig. 2); Fig. 5 is an elevation of the | 
fireplace end; and Fig. 6 is an elevation of the stack end of the | 
furnace. The same letters of reference indicate the same parts in | 
the figures numbered from 1 to 6. a is the fireplace, and 6 the 
ashpit, the ~~ being closed by the door c (Fig. 5). The fuelis 
supported on the bars d of the fire-grate, is supplied through the 
fire-door ¢ at the side of the furnace, and the barsd are cleaned, 
and clinkers removed therefrom, by raising the sliding and coun- 
terbalanced door f (Fig. 5). By means of the doors ¢, e, f, the cold 
air is. prevented from entering the fire-grate, excepting when fuel 
is supplied, or the bars are being cleaned. g is the reverberatory 
chamber in which the metal to be heated is placed, and h is 
the stack connected with this chamber by the passage i. 
Around the base of the stack A, and the passage i, is 
a chamber, or air space 1?, for heating the air supplied to the 
fire-grate for the combustion of the fuel. This chamber h? is in 
communication with a series of horizontal flues, k k, under the bed 
of the chamber g, these flues opening into the ashpit b. When 
at work, the waste heat from the furnace raises to a high tempera- 
ture the neck i, the base of the stack h, and the chamber h?, 
through or around which the air for the fire-grate must pass. The 
flues & k are heated also to a high degree by the bed g. Cold air 
is admitted to the chamber h? by the opening A’, and the perfora- 
tions A‘, and the said air becomes heated by contact with the 
highly rarefied sides of the chamber. The heated air from 
the chamber h?, round the neck i, and along the heated horizontal 
flues kk, where it is further heated, to the ashpit b, from whence 
it enters the fire. To provide for the proper combustion 
of the carburetted h: and the prevention of smoke, a 








| 





certain amount of air may be admitted above the bars by the appli- | 
cation of a simple arrangement, which is shown in Figs, 2 and 3, 





In the side of the fire-grate a horizontal flue 7 is made, having per- 
forations m, opening into the fire-grate above the bars. The flue/ 
leads into a vertical flue n, the latter opening by the perforations 
pinto theashpit b. A plate gis let into the wall over the per- 
forations p, having holes ter with them. The perforations 
pcan be opened or closed by the slide r, the face of the slide being 
provided with conical pegs, which fitinto the holes or perforations. 
By withdrawing the slide r by its handle 7? heated air from the 
ashpit passes into the holes p through the small flues » and /, escapes 
into the fireplace, and, mixing with the gaseous products, insures 
almost perfect combustion and prevents smoke. We think that 
in practice it will be found necessary to provide for a more general 
distribution of the air above the bars; but this can be done by 
having a longer range of perforations. 

Figs. 7, 8, and 9 show a longitudinal vertical section, a horizontal 
section, and across section, taken on the line C D (Fig. 7) of a 
puddling furnace erected upon the new principle. In this arrange- 
ment, instead of supplying the air first to the heating chamber 
round the stack, it passes under the bed of the furnace just at the 
back of the grate; a is the fire-grate, b the ashpit, c the puddling 
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of course is accounted for by the saving of theiron. It is said that 
the furnace keeps up to this, so that it was no temporary result. 
It has worked better, the iron being sooner and more uniforml) 
heated ; the labour of the furnaceman is diminished, as less firing 
is required, and there is every appearance that the brick lining, 
&e., will last much longer than is usual with the ordinary fur- 
naces, 

A puddling furnace has been tested at Mr. Vaughan’s ironworks, 
Bishop Auckland, and the first week it was fully in operation 
after the application of the patent there was an average saving of 
4 cwt. 9 lb. of coal and 2 qr. of iron per ton of puddled bars 
produced. From more recent information we learn that the work- 
ing of the furnace is still improving, and that the saving of coal 
is over 5 cwt. per ton of puddled bars. The same remarks as to 
the smaller amount of labour required, the saving of time, and the 
diminution of wear and tear, apply here as to the heating far- 
nace. Neither of those furnaces tested were furnished with the 
arrangement for consuming smoke, or no doubt a somewhat greater 
saving would have been accomplished, and the smelting chamber was 
not attached to the puddling furnace. The reason for rejecting 





chamber, and d is the melting chamber, the said melting 
opening into the stack h, Around the base of the stack, and on 
one side of the melting chamber, is an air-heating chamber h?, 
similar to that in the heating furnace. In the side wall of the 
furnace is a flue i, and in the end wall a vertical flue 4, the latter 
flue opening at the top into the flue i, and at the bottom into the 
— 6. The air, as we before stated, first passes under the bed 
of the furnace, which it cools and preserves, then under the bed of 
the melting chamber, upon which it has the same effect, through 
the heating chamber h?, traverses the flues i and k, being 
further heated thereby, and then enters the grate. The smoke- 


consuming apparatus may be applied here asin the heating fur- | 


nace. In using the furnace the pig iron to be puddled is first 
melted in the chamber d, and afterwards allowed to run into the 
puddling chamber c, through the tapping-hole d?. One charge of 
pig iron is melted by the waste heat whilst the other is being 


puddled, and when the balls are withdrawn is ready to be run into | 


the puddling chamber. The operations of melting and puddling 
are, therefore, both carried on at the same time. The melting 
chamber is not the original conception of Mr. Howatson, and 
can either be added to the furnaces or left out at pleasure. 
Heating furnaces upon the new principle have been tried at the 
Earl of Dudley’s Round Oak Ironworks under the superintendence 
of the manager, Mr. R. 8. Casson. In one week of ten turns, 
when a 12in. mill furnace had got into regular working order, 
the exact results were as follows :—A saving of 5 tons 18 cwt. 
17 Ib. of coal, 1 ton 2 ewt. 1 qr. 3 Ib. of iron, and a loss of 2 tons 
8 cwt. 2 qr. 3 lb. of cinder; the decrease in the amount of cinder 





these arrang in the first trials was that it was feared the 
prejudice of the men, which it need not be explained 
was very strong in each instance, might lead them to 
tamper with or misuse these appliances so as to cause 
the condemnation of the whole matter. It was there- 
fore thought better first to test the principal and most im- 
portant portion of the invention, and if successful at some future 
trial add the smoke consuming apparatus and the smelting 
chamber. 

The question that naturally suggests itself is this: How can this 
great saving be accounted for? It is remarkable that by heating 
the atmospheric air from the furnace itself a saving should be 
achieved of something like 25 per cent. over the old method; for it 
would not be unnatural to suppose that the air is robbing the 
furnace of so much necessary heat, which must be again supplied 
at the expense of fuel. There can hardly be any doubt thata 
quantity of the heat taken up is waste heat, but it would not 
account for the whole of the great saving were the total amount of 
the heat taken in by the air got at no expense of fuel. The ex- 
planation must, therefore, be sought in the superiority of hot air 
over cold in the combustion of fuel. It is a well-known fact that 
in the smelting furnace the use of hot blast is attended with a 
much greater advantage than would be gained by adding the 
amount of fuel used to heat the blast to the charges in the furnace. 
The only effect heat has upon air is to expand it, and when this is 
done there is a much less weight of ox for a given volame 
than in cold air; the latter, therefore con the largest amount 
of that great supporter of combustion, it might be supposed 
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that the greater quantity of heat capable of being created 
by the more plentiful supply of oxygen would more 
than compensate for the sensible heat of the rarefied 
air. Oxygen, when heated, seems to combine more reailily 
with the incandescent carbon in the grate of the puddling 
or heating furnace, This is perhaps because it enters the fire at 
nearly the temperature required for combustion, and does not 
have to rob the already burning fuel of the heat necessary to raise 
it to this degree. In the ordinary furnace, when cold air is sup- 
plied immediately under the bars of the grate, it must mately 
expand on entering the fire, and take up a quantity of available 
heat to raise it to the temperature it finds in the furnace; so that 
it is possible there may be something in these actions to retard 
combustion, Nitrogen, it need scarcely be said, acts a neutral 
part. In the improved furnace a much smaller grate answers the 
et, and this leads to a still further saving, for in the ordinary 
urnace with so large a grate, and fired as it is from a small door 
in the side, itis almost impossible to distribute the fuel fairly over 
the whole surface, and at times there will be places where the 
layer of fuel is thin, and others not covered at all; through these 
large quantities of cold air are drawn, which, mixing with the other 
gases, have a tendency to cool the furnace. This passage of the 
oxygen through the furnace is the great cause of the wasting of 
the iron by oxidation. In the improved furnaces there is less 
grate area, and therefore less opportunity for the passing 
of air, and that coming under the grate is more 
readily deoxidised as before explained, and the result 
is a great saving of fuel and iron. The application of the 
smeltingchamber to the puddling furnace, if its proper action can 
be insured, will save both time and fuel. The smoke consumer 
would also save fuel by promoting the combustion of the carbu- 
retted hydrogen. We learn that a large ironworks is being erected 
near Wigan with all the furnaces upon Howatson’s principle, and 
many of the leading ironmasters are taking the thing up. We 
may, therefore, hope to see the invention submitted to a long 
and elaborate trial. The accounts which have reached us, and 
the facts which we have ascertained ourselves, justify all that we 
have said in favour of the furnace; but we do not forget that 
many other furnaces have come under our notice quite as full of 
romise, which have totally failed to maintain their reputation. 
hether the Howatson furnace will or will not prove an exception 
to the general rule remains to be seen. A few months will, 
however, suffice to settle the question one way or the other. 





THE DAILY MOTION OF A BRICK TOWER, 
CAUSED BY SOLAR HEAT, 
By Professor C. G. Rockwoop, Ph.D., Bowdoin College. 

Tue last impression of our able contemporary, the 
American Journal of Science and Arts, contains the follow- 
ing curious paper on a subject which, so far as we know, 
has never been investigated before, and which has a far 
larger application than may appear at first sight. 


The observations which form the subject of the following dis- 
cussion*vere made in the spring of 1866. Some recent notices of 
an attempted investigation of the effect of solar heat upon the 
dome of the Capitol at Washington have induced the publication 
of the present note, which, though not a perfectly satisfactory 
solution of the question, it is hoped may still possess some inte- 
rest, as being, so far as I am aware, the most accurate investiga- 
tion of the subject that has been made. 

The observations were conducted in the south tower of the 
Sheffield Scientific School in New Haven, Conn. This tower was 
built during the winter of 1865, but was still unfinished in April, 
1866, when these observations were commenced, although all the 
brickwork was completed. The stuccoing of the outside was not 
finished until June 1, and during the whole time occupied by the 
investigation the presence of the workmen, with scaffoldings, &c., 
although not vitiating the truth of the results obtained, was a 
hindrance to that perfect success which might be expected from a 
repetition of the experiments under the more favourable condi- 
tions of a completed tower and more delicate instruments. 

The structure in question is a square brick tower, stuccoed on 
the outside, the exterior surface being much broken up by recessed 
windows and various architectural adornments. The general plan 
of the building precluded the use of solid masonry in the tower, 
which would have been desirable for any structure designed, as 
was this, to support astronomical instruments. The walls were, 
however, made unusually heavy, and, in order to have as firm a 
base as possible for the telescope, the upper story was arched with 
brick, forming a solid and pretty firm brick floor, upon which now 
rests the stone pier of an equatorial. 

The whole tower is surmounted by a revolving wooden turret. 
The story below the observatory and immediately beneath the 
brick arches is occupied by the works of the tower clock. 

The dimensions of the tower are as follows :— Side of the square 
at ground, 164ft.; ditto top of brickwork, 15ft.; thickness of walls 
at first story. 27in.; ditto top of brickwork, 16in.; ditto where 
the arches spring, 20in.; height to top of turret, 90ft.; ditto brick- 
work, 80ft.; ditto floor of observatory room, 75ft. 

The tower is counected by its north side with the main building 
for an altitude of about 45ft. Projecting from the south side of 
the main building, it has its north wall ina line with, and forming 
part of, the south wall of the building. The whole edifice stands 
in a position inclined to the meridian, the sides of the building, 
and consequently those of the tower, having the direction 
N. 28 deg. 30’ E. 

Previous observations elsewhere (at Bunker Hill Monument) 
had led to the apprehension that such a tower, besides being sub- 
ject to tremors communicated from the ground, would have a 
definite and somewhat regular daily motion, dependent upon the 
influence of the sun’s heat in expanding the materials of which it 
was composed, The object for which this investigation was un- 
dertaken was to ascertain whether this motion would affect the 
use of the telescope or not. 

In order to investigate the motion in the present case, two levels 
were placed at right angles with each other, upon a flat stone em- 
bedded in the brick floor of the observatory room (to avoid any 
undetermined changes which might affect the woodwork), and 
their indications were recorded from time to time. Any tipping 
or motion of the tower would of course ‘change the plane of this 
floor by the same amount, and would be shown by a corresponding 
motion of the bubble of one or both of the levels. The levels used 
were :— 

(1) The striding level of a small transit instrument, the pro- 
perty of Professor ©. S, Lyman. Thislevel, supported by its tron 
stand, was placed parallel to the front of the tower, and therefore 
approximately east and west. It was read by a scale graduated to 
hundredths of an inch. Examination with a level-trier gave lin. = 
39''37 as the value of its divisions. 

(2) An unmounted Ertel bubble, which rested directly upon 
the stone, being placed parallel to the sides of the tower, and so 
oy se north and south. It was read by a scale of tenths 
of an inch, graduated upon the glass, and reading by estimation to 
hundredths. Professor Lyman had previously ietemaiined the 
value of the divisions of this level as lin.=51''7, which was 
——— in reducing the observations. 

The levels were recorded six times during the day, at intervals of 
about twoandahalf hours, the first record being between 7 a.m. and 
8a.m. and the last between 10 p.m. and1l p.m. The series ex- 
tended, with some omissions, from April 24thtoJuly 7th; but some 
of the records being afterwards rejected as unreliable, the final 
results were obtained from the discussion of observations upon 
fifty-nine days, included between April 24th and July 2nil, 1866. 
It will be noticed that about one-half of this period was before the 
atuccoing of the tower was completed; and during about two 
weeks, from May 15th to June Ist, the tower was partially shaded 
from the sun by the scaffolding necessary to this work. 








A third level placed with the others upon the stone floor, and 
also the levels of a zenith telescope, which was temporarily 
mounted on a brick pier in the room, were zecorded during a part 
of this time, but, as their results were not employed in the 
discussion, it is not necessary to notice them farther than to say 
that in general they confirmed the indications of the principal 
levels. 

Let us now examine briefly what would be the —— motion 
of a tower thus situated, and then compare this theoretical result 
with that given by the recording level readings. 

First, suppose an isolated symmetrical tower of homogencous 
material, situated at the equator of the earth, and the sun at the 
equinox. The diurnal phe of the sun then passes through the 
east and west points of the horizon and the zenith of the tower. 
In the morning the heat of the sun’s rays would expand the east 
side of the tower, and cause it to lean toward the west. As the 
sun rose toward the zenith, and warmed equally all parts of the 
tower, it would gradually return to its mean position. In the 
afternoon, as the east side lost its heat by radiation and the west 
side was warmed by the declining sun, it would lean toward the 
east, and during the night would return again to the mean posi- 
tion. Thus the motion would be back and forth over a straight 
east and west line. 

Again, suppose the same tower situated at the pole. Then, 
since the sun’s rays strike it during the whole twenty-four hours, 
and always at the same angle, the tower, leaning always from 
the sun and always to the same amount, would follow the sun in 
its diurnal revolution, its top describing a circle about its normal 
position. 

At any station intermediate between the equator and tlie pole 
the figure described by the tower would be neither a 
straight line nor a circle, but between the two, i.¢., an ellipse, 
whose eccentricity diminishes as the latitude of the place increases, 

In the case under discussion the tower is in N. lat, 41 deg. 19’, 
and the sun was near the summer solstice. The sun therefore 
rose about 30 deg. north of the east point, culminated south of 
the zenith, and set north of west. 

The inclination of the tower, being opposite the sun, would be 
in the morning south-west and west, at noon north, at evening 
east and south-east, and during the night it might be sup- 
posed to return in a straight line to its mean position. Since 
the sun’s rays strike the perpendicular sides of the tower more 
obliquely at noon than at morning and evening, the northward 
inclination would be less than the westward, or eastward, and 
the curve described would resemble an ellipse, with its minor 
axis in the meridian, and probably somewhat flattened on the 
south, 

This tower also is not symmetrical nor isolated. It may be con- 
sidered as a right parallelopiped, standing with its sides inclined 
to the meridian, and for half its height joined by one side toa 
large building, which, so far as any effect of the solar heat is con- 
cerned, may be regarded as fixed. One side of the tower being 
thus firmly held by its connection with the building, any motion 
toward or from the building would be simply checked or retarded 
without change in direction; while to any motion at right angles 
to this would be added another element, a motion in azimuth or a 
twisting of the tower about a vertical line. A scale was prepared 
in a distant steeple, and the zenith telescope already mentioned 
was directed upon it, with a view to determine any suchazimuthal 
change. The observations with this arrangement showed a pro- 
bable daily change of 8’ to 10’ in azimuth, but the instability of 
the telescope and other causes so far impaired their value, that it 
was not thought best to incorporate them in their discussion. 

The recorded observations give a series of level readings at cer- 
tain hours uvon fifty-uine days, The most obvious method of com- 
bining them is to take the mean of the readings for all the days, 
as representing the probable motion of the tower for any one day. 
Thus combined, the means are as follows, the levels being desig- 
nated by the numerals I. and II., and the level readings having 
been reduced to seconds. 


Mean Level Readings. 
+East. 
L —5"76 —0""95 —1"57 —7"62 —10"67 = =—10'"48 
+North. 
Il. -5"'64— 508 2070 0""3T 0" 7TS 8386 


If, now, we let these numbers be the abscissas and ordinates of 
a plane curve, referred to rectangular axes in the direction of 
the levels, this curve will be the figure described daily by the 
normal to the plane of the levels or by any vertical line of 
the tower. Itshould also be borne in mind that a south level 
reading indicates a north inclination of the tower, and vice versé ; 
therefore, to represent the actual motion of the tower the signs 
of the above means have been changed throughout in plotting 
the curve. The curve thus obtained is the one marked A in 
the figure, the points given by the observations being marked by 
the numerals 1, 2, 3, &c., in order, beginning with the morn- 
ing observation. It is seen to be an imperfect ellipse, with a 
major axis of about 12’ and a minor axis of about 5’, and the 
miuor axis coincides nearly with the meridian. It thus corre- 
spouds tolerably with what had been anticipated. But the 
minor axis of the ellipse is not exactly in the meridian, and the 
curve is somewhat flattened on the south-west and north-east. 
Apparently the connection of the tower with the main building 
has checked the north and south motion, and so shortened some- 
what the extreme ordinates ; as we see that by simply lengthening 
the ordinates on the north-east and south-west, the curve may be 
made symmetrical and its minor axis be brought into the meridian. 

But it is evident that, in anything which depends so directly 
upon the sun’s heat, the average of all days will not give a true 
result. It is necessary to make a distinction between clear and 
cloudy days. From the records of the weather, the observations 
were therefore separated into two classes, viz., days more than 
one-half clear and days more than one-half cloudy; and there 
were found thirty-five of the former and twenty-four of the 
latter. The level readings of these two classes were then tabu- 
lated separately, and the mean readings taken as before, to repre- 
sent the probable motion of any one clear day or cloudy day. 
The mean readings of the two tables, with the mean times of 
observation, were as follows :— 


Mean Level Readings—Clear Days. 


7h. 50m. = 10b. 38m. Oh. 59m. Sh. 32m. 5h. 58m. 10h. 39m. 
a.m. am, p.m, p.m. p.m, p.m. 
+East 
I. 2”-72 4-1" 79 +352 —5’""96 —10"'17 —9’"'33 
+North, 
1 $552 "4S $108 8" — 886 $161 
Mean Level Readings—Cloudy Days. 
Th. 47m. 10h. 39m. oh. vm. «Sh. 33m. '6b. 3m, 10h. 47m. 
a.m. a.m, p.ni. p.m. p.m, p.m, 
-+East. 
A —9" 4 —s”'60 —8"'65 —10"15 =—11"43 + —11"'98 
-+North. 
I-52 4.576 559 449 "OL +505 


These averages, with the signs changed, being made abscissas 
and ordinates, give the two curves marked B and C, the observa- 
tions being indicated by numerals as before, 

We see at a glance how necessary to a true result was the 
separation into two series. The two curves have indeed the same 
general form, but how different their sizes and positions, For 
clear days the longer axis is about 17", while for cloudy days it 
is not more than 4’. The curve for clear days shows the same 
shortening of the ordinates that was noticed in A, though to 
hardly so great an amount. But the curve for cloudy days is very 
much distorted, and no longer resembles an ellipse. 

This excessive departure from the pormal ellipse cannot be 
attributed solely to the connection with the main building, for any 
such retarding effect as has been supposed should be greater when 
the absolute amount of motion was greater, and therefore should 
be more evident on the curve for clear days, . 

An examination of the figure will, however, suggest another, 


and probably the true explanation. All the points known in the 
curve under consideration, except the one given by the morning 
observation (marked 1), may be found upon a curve nearly similar 
to the one for clear days. And the distorted position of this point 
may be accounted for by the supposition (which in fact should not 
be unexpected) that on a cloudy day the sun would not affect the 
tower so early in the day as on aclear day. Consequently, when 
the effect begins to be perceptible, the sun has already passed the 
prime vertical so far as to shine very obliquely upon the north- 
east side of the tower, and therefore the tower inclines but very 
little to the south-west of its mean positiva, and the corresponding 
part of the ellipse is wanting. 











Again, the curve for cloudy days lies considerably farther south 
and east than the other, instead of bei: tric with it, As 
the south side of the tower is the one most affected by the sun’s 
heat, and moreover has nearly twice the free altitude of the 
north-east side, it might naturally be supposed to expand most 
under the influence of the sun’s rays; and this, combined with the 
connection of the north-east side with the building, and its incli- 
nation to the meridian, would throw the curve for clear days to 
the north and west of the other, as itis tound to be, It is notice- 
able also that on clear days the tower is thus maintained out of 
its normal position by a considerable amount. 

Still more, the mean inclination of the sun’s rays to the vertical 
lines of the tower at noon, on the days classed as clear, was 21°, 
and supposing the intensity of the sun’s heat to vary as the sine 
of the inclination, the minor and major axes of the ellipse should 
be to each other as sin. 21° to sin. 90°, or as 35 to 100. Nowthe 
minor axis is about 7", hence the major axis should be from this 
cause about 20". It is really about 17", a discordance which I 
think cannot be considered great, when it is remembered that the 
tower, being more or less shaded by trees, &c., could not, even on 
a clear day, be affected by the sun, until the latter had risen some 
distance above the true horizon (for which the above proportion 
is calculated), and that the inclined position of the tower to the 
meridian would probably also affect this element. 

The curve deduced from the observations is thus seen to exhibit 
a sufficient degree of correspondence, with what had been antici- 
pated from theoretical considerations, to confirm the truth of the 
reasoning ; the departures from the perfect ellipse being no greater 
than can be ascribed to the unsymmetrical position of the tower, 
its connection with the main building, and other disturbing 
causes. In all this discussion the varying powers of absorption, 
radiation, and conduction of the materials of the tower have been 
left entirely unnoticed. They would undoubtedly have their 
place in a complete investigation, but no data were at hand for 
estimating their influence. 

If we may suppose the tower to be equally expanded in ail parts 

c A. of its height, the vertical side aaah ee changed into a 

uniform curve, as A B in the figure ; and since the devia- 

tion from a vertical line B C nearly at the middle point 

between B and C. Therefore, C D is nearly one-half 

the height of the tower, and C A, the distance which the 

top is moved from its normal position, would be repre- 

D sented byC D x sin. CD A = 4 height x sin. of 

observed change of level. This gives for the length of 

C A on an average clear day, 37‘5ft. x sin. 8''5 

0185in., or 2°C A=‘037in., the major axisof the ellipse. 

pi, But for obvious reasons the upper part of the tower 

would probably be most affected by the heat; hence 

C D should probably be taken somewhat less than one-half the 

height, and the major axis of the ellipse should be proportionately 
diminished. 

As an indication of the accuracy of the results obtained from 
such a series of level readings as the above, it may be remarked 
that two days, which in the reduction of the tables were noticed 
as showing unusually large easterly and northerly inclinations, were 
afterwards tound, by reference to the weather record, to have been 
marked respectively by a north-east storm and a cool north wind. 
The effect of the cold rain or wind in causing contraction of 
that side upon which it blew was thus plainly recorded by the 
level, and a good illustration afforded of the accuracy of which 
this method of investigation is susceptible. 

In regard to the practical bearing of this discussion upon the 
availability of such towers for mounting astronomical instruments, 
it may be sufficient, without entering into details, to state the 
conclusion arrived at in the present case. This was, that the 
motion of the tower was so great and so uncertain as to make it 
unfit for the support of a meridian instrument, but not great 
enough to seriously interfere with the differential measurements 
for which an equatorial is principally used. The mean hourly 
change was not more than 1"*2, which, during the few minutes 
of an observation, would be insignificant unless extreme accuracy 
was desired, and might b2 combined with the unknown accidental 
errors in reducing the observations. 

In conclusion, I would express my thanks to Professors Newton 
and Lyman, of Yale College, to whom I have been indebted for 
the use of instrnements and for valuable suggestions in the 
conduct of the observations. 








LETTERS PATENT.—The House of Commons’ Select Committee 
appointed to inquire into the law and practice and the effect of 
grants of Jetters patent for inventions left their work unfinished. 
They reported to the House the evidence they have taken, and 
this has now been published. The committee, in a very brief re- 
| port, recommended their reappointment next session to continue 
the inquiry. Mr. Dillwyn proposed to add: —‘‘ So far as the in- 
quuiry has proceeded, the committee are convinced, from the evi- 

ence already given, that a general feeling of dissatisfaction exists 
with the administration of the Act of 1852, especially with regard 
to the conflicting applications for patents, respecting which, during 
the six ths of provi l protection, no information can be 
obtained. The committee desire also to draw attention to the 
various memorials alluded to in the answers to questions 670 to 
681, relative to the appointment of additional persons as commis- 
sioners, in accordance with the first section of the Patent Law 
Amendment Act, 1852, and to other matters. In making this 
report the committee do not desire in any way to prejudice the 
quesiion of the general policy of the continuance of a patent law, 
or to express an opinion as to any alterations or amen ts to it 
which may be required.” This motion, however, was withdrawn; 
and on the motion of Mr. Hinde Palmer, and by a vote of five 
against four, the committee stated, as part of their report 
** Without Prejudging a referred to them, that in the 
meantime it is highly that the powers and provisions of 
at a Amendment Act, 1852, should be fully carried 


























THE 








_ Sept. 22, 1871, 


RAILWAY MATTERS. 


A GENERAL rise of railway fares in Belgium is to take effect on 
+ the Ist of November. 


Now that it is proved that tunnels eight miles in length 
without shafts can be constructed and safely traversed, Switzer- 
land must and will use such keys to unlock the mighty barriers 
which separate her from Italy and Germany. 

A DETERMINED attempt was made on Saturday to overturn the 
express from Sheffield to Leeds. Several large pieces of timber 
were maliciously placed on the rails, but a ballast engine fortu- 
nately preceded the express and discovered the obstruction, and 
thus undoubtedly averted a serious accident. The perpetrator of 
the outrage has not been discovered. 

It is officially announced that the basis of the proposed amalga- 
mation between the London and North-Western and the Lanca- 
shire and Yorkshire Railway companies has been arranged by the 
directors, The Lancashire and Yorkshire ordinary stock is to 
receive dividend at the rate of 12s. 6d. per cent. per annum more 
than the dividend to be received by the ordinary stock of the 
London and North-Western Railway Company. 

A TELEGRAM from New York states that General M’Clellan, by 
whom the office of City Controller has just been declined, will 
remain at his new post of managing director of the Atlantic and 
Great Western Railway. It is also announced that the large 
traffic of that line continues to increase, being limited only by the 
supply of rolling stock, and that the publication of weekly returns 

soon commence, 

Tue half-yearly meeting of the Midland and Eastern Company 
was appointed to be held on Wednesday at the offices, Victoria- 
street, Westminster. The report stated that the balance standing 
to the credit of the revenue account amounted to £2321, which 
would admit of the payment of a dividend at the rate of £2 per 
cent, per annum, leaving £195 to be carried forward; but as there 
was not a sufficient number of proprietors present to constitute a 
legal meeting no busi was tr ted. 

THE new railway connecting Blackheath and Greenwich with 
the station at Ludgate-hill, which has just been constructed by 
the Chatham and Dover Company, was opened for traffic on Mon- 
day. The new line, which is three miles in length, commences bv 
a junction with the Crystal Palace High Level line of the company 
at Nunhead, and, passing through Lewisham and Brockley, has its 
present terminus at Blackheath Hill, the ultimate intention of 
the company being to carry the line forward to a further distance 
of four miles, where it will form a junction with the North Kent 
line and the South-Eastern system at Charlton. In addition to 
the Nunhead and Blackheath Hill stations, there are two inter- 
mediate stations at Lewisham and Brockley. 

THE half-yearly meeting of the Peterborough, Wisbeach, and Sut- 
ton Company was held at the offices, Victoria-chambers, on Wednes- 
day. Thereport stated that the additional works referred to in pre- 
vious reports had been completed, and the results had been satisfac- 
tory, the receipts having increased at the rate of 20 per cent. as com 
pared with the corresponding period of last year. The facilities forthe 
shipment of coal at Wisbeach had hitherto only been exercised to 
a very small extent, as the necessary arrangements for opening up 
a coal traffic from the port of Wisbeach to the Baltic ports was a 
work of some time, but the directors were happy to state that 
two eminent firms of coalowners were maturing plans which, when 
carried out, would materially increase the company’s traffic. 

Tue half-yearly meeting of the Tottenham and Hampstead 
J unction Company was held on Wednesday at the offices, West- 
minster-chamters ; Mr. C. H. Parkes in the chair. The chairman, 
in moving the adoption of the report, expressed his great regret 
that no substantial progress had yet been made in the settlement 
of the affairs of the company, but he still hoped that the matters in 
dispute would be amicably settled. An attempt had been made 
in the last session by certain of the creditors of the company to 
enforce their claims throuzh the intervention of an Act of Parlia- 
ment, but they were unsuccessful, the committee on the bill 
unanimously declaring the preamble not proved. After a short 
discussion the report was adopted, and the proceedings concluded 
with a vote of thanks to the chairman. 


THE proposals for the coming session are already cropping out, 
and the prospect seems fertile in new projects. Among the lines 
tic d, but not d, is the Scarborough and Whitby. 
of which it is proposed to turn the first sod while the Prince and 
Princess of Wales are visiting Lord Londesborough after the 30th 
instant. A scheme for adirect line from Bradford to Ilkley is 
also supported by the Bradford Town Council, and a direct line 
from the Midland and Sheffield systems through Huddersfield to 
Halifax and Keighley, which will materially shorten the route by 
the Little North-Western to Scotland, is projected. Railways or 
tramways for the Pickering Vale (north side), the Wold Valley, 
and Scarborough town tunnel. are also talked of; and a new sta- 
tion is at once to be built at York. 

A SERIOUS accident has been reported on the Great Eastern 
Railway. A goods train was approaching the Harold’s Wood 
Station when the axle of one of the trucks broke and caused about 
fourteen other trucks in the centre of the train to leave the rails. 
The coupling chains of the trucks gave way and four of them 
went down the slopes of the embankment, the goods they con- 
tained—timber, corn, flour, &c., being thrown about in great con- 
fusion. The engine and the front part of the train, as well as the 
last three or four trucks and the guard’s brake, kept on the rails, 
but the permanent way was so much torn up that traffic was inter- 
rupted upon the up line for several hours. The breakdown gang 
from Stratford, with the help of powerful cranes, quickly cleared 
away the débris, but until that was done all the traffic between 
Brentwood and Harold’s Wood was worked over the down line. 


THE Naples correspondent of the Prussian Hxchange Gazette 
describes a new diving machine for laying torpedoes, Xc., under 
ships, invented by a Venetian named Toselli. It is called “ talpa 
marina” (the sea-mole), is made entirely of iron and bronze, and 
is in the shape of a cylinder, four metres long and about eleven 
i tres in diameter. The machine is in four compartments, 
ove above the other. In the first is compressed air for the use of 
the diver; in the second, the diver himself; in the third, an appa- 
ratus for lowering or raising the machine in the water; and in the 
fourth, a quantity of lead to keep the machine in a vertical posi- 
tion. A number of drills and other tools are also fitted into the 
surface of the machine, to enable the diver to perform various 
destructive operations under water. On the 26th ult. Signor 
‘Yoselli descended in his machine in the Bay of Naples, in the pre- 
rence of the naval commandant and several sthee high naval 
officers. He sank to the bottom of the bay, a depth of seventy 
metres, and remained there for an hour. 

THE Railway News states that the announcement of the fusion 
of the London and North-Western and the Lancashire and York- 
shire companies has given rise to a regular crop of rumours as to 
other important amalgamations, The North-Eastern has been 
considered for some time to be on the point of making arrange- 
ments for absorbing another company, which, however, is only 
guessed at. It is generally thought, now that the Selby line has 
a that company directly into connection with the Great 
Northern, that a fusion under the title of the Great North-Eastern 
is contemplated. Another project has the union of the Great 
Eastern and the Sheffield companies as a subject, while again it is 
variously held that the last-named company must fall into the 
hands of either the Great Northern or the Midland. Again, the 
North British is said to have two wooers, the North-Eastern an 
the Midland ; while there comes from Scotland a most improbab! 
story that the North British is about to absorb the Great North 
vf Seotland, although the Scottish North-Eastern in a hostile 
interest lays between them, It is generally held that the entire 
railway system will resolve itself ere long into four or five large 
companies, 
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NOTES AND MEMORANDA. 


A FORMATION, in ledges, of Labrador spar has been discovered in 
New Hampshire. This mineral was not previously known to exist 
in New England, although it is not uncommon in the Adriondack 
mountains. Professor C. H. Hitchcock, of the New Hampshire 
Geological Survey, brought the fact to light. 

THE exports of unwrought steel from the United Kingdom 
during the fifteen years ending with 1870 inclusive were as an- 
nexed :—1856, 21,858 tons ; 1857, 22,374 tons ; 1858, 16,378 tons ; 
1859, 24,744 tons; 1860, 32,173 tons; 1861, 21,810 tons; 1862, 
25.779 tons ; 1863, 28,687 tons; 1864, 26,834 tons; 1865, 23 877 
tons ; 1866, 34,413 tons ; 1847, 32,685 tons; 1868, 31,362 tons; 
1869, 33,560 tons ; and 1870, 34,911 tons. The value of these ex- 
ports was as follows :—1856, £735,823; 1857, £748,579; 1858, 
£589.676 ; 1859, £805,832 ; 1860, £986,228 ; 1861, £726,956 ; 1862, 
£848.933 ; 1863, £935,517 ; 1864, £890,395 ; 1865, £782,129 ; 1866, 
£1,124,917 ; 1867, £1,065,614 ; 1868, £1,009,342 ; 1869, £1,040,707; 
and 1870, £1,105,401. This branch of British exports is thus 
slowly—but only slowly— expanding. 

Some very remarkable concretions of chalcedony have been 
recently discovered in Brazil by H. Rosenbusch. In the valley of 
the Jahu, a tributary of the Tiété, in a bed of marl, he observed long 
cylindrical tubes, which, on extraction, he found to be chalcedony. 
They are some of them 2in. long by in. in thickness, are for the 
most part well rounded and hollow, the interior being coated with 
red ochre, containing much organic matter. Some of the flattened 
tubes are clearly formed by the junction of smaller ones. The 
tubes, when found, were coated on the outside with quartz crys- 
tals; these were in turn covered with a layer of chalcedony, and 
outside this, in conjunction with the marl, was another layer of 
quartz. It is scarcely to be doubted that these remarkable forma- 
tions have an organic origin, being exceedingly similar in general 
structure to the indusial limestone of Auvergne. 

THE abbots of monasteries situated in the iron districts, among 
their other labours devoted themselves to the manufacture of iron 
from the ore. The extensive beds of cinders still found in the 
immediate neighbourhood of Rievaulx aud Hackness, in Yorkshire, 
show that the monks were well acquainted with the art of forging, 
and early turned to account the riches of the Cleveland ironstone. 
In the Forest of Dean, also, the Abbot of Flaxley was possessed 
of one stationary and one itinerant forge, by grant from Henry II., 
and he was allowed two oaks weekly for fuel—a privilege after- 
wards commuted, in 1258, for Abbot’s Wood of 872 acres, which 
was held by the abbey until its dissolution in the reign of Henry 
VIII. At the same time the Earl of Warwick had forges at work 
in his woods at Lydney; and in 1282 as many as seventy-two 
forges were leased from the Crown by various iron-smelters in the 
same Forest of Dean. 


THE following is an extract from a report on sulphur mining 
sent by M. Thibaudier, of the French consulate at Palermo, to 
the Minister of Foreign Affairs :— In the province of Caltanissetta 
there were altogether about 134 mines at work, which employ 
11,000 workmen, and produce 105,350 tons of sulphur. This is 
almost entirely transported to the coast by means of mules, and 
is shipped from the ports of Girgenti, Catane, Terranova, and 
Licata. The price varies from 22f, to 50f. per ton, The prin- 
cipal mines of the province, either from the development which 
they have already obtained, or from the importance that they are 
likely to acquire in a short time, are in the mining district of Cal- 
tanisetta, Trabonello, Gebbria Rossa, and Giordano (stretto); the 
Capo d’Arso and Floristella, in the Castro Giovani district ; Gali- 
tano, in the district of Mazzarino; Grottocalda, in that of Piazza; 
Socialle, in the Montedoro district; Solfare Grande, in the Som- 
matino district ; and in the Riesi district, the mines of Solfra del 
fiume, Apaforte, and Stincone. Some of these mines already have 
a production of from 5000 to 8000 tons annually, as Trabonello, 
Capo d’Arso, Solfare Grande, Grottocalda, and Solfra del fiume. 
All the mines are capable of great development. 

ALTHOUGH the making of iron was carried on in various parts of 
England in the middle ages, the quantity produced was altogether 
insufficient to meet the ordinary demand, as it appears from our 
early records to have long continued one of the principal articles 
imported from foreign countries. English iron was not only dearer, 
but it was much inferior in quality to that manufactured abroad ; 
and hence all the best arms and tools continued to be made of 
foreign iron. Indeed, the scarcity of this metal occasionally led 
to great inconvenience, and, to prevent its rising in price, Parlia- 
ment enacted in 1354 that no iron, either wrought or unwrought, 
should be exported, under heavy penalties, For nearly two 
hundred years— that is, throughout the fourteenth and fifteenth 
centuries—the English market was principally supplied With iron 
and steel from Spain and Germany ; the foreign merchants of the 
stee]l-yard doing a large and profitable trade in those commodities. 
While the woollen and other branches of trade were making con- 
siderable progress, the manufacturers of iron stood still. Among 
the list of articles, the importation of which was prohibited in 
Edward IV.’s reign, with a view to the protection of domestic 
manufactures, we find no mention of iron, which was still, asa 
matter of necessity, allowed to come freely from abroad. 


Ir is interesting, says the Echo, to observe what relation the in- 
crease of trade bears to the population. As we have said, our 
imports for 1870 were £303,296,082, and the exports are placed at 
£244,134,738, or in all £547,430,820. Thisis equal to £17 15s, 2d. 

er head of the population of the United Kingdom, and except 
in 1866, when we experienced the climax of the over-trading of 
the one or two previous years, it is the highest rate ever reached. 
Ten years ago our aggregate foreign and colonial trade was 





£13 7d. Since the panic year, 1866, when it was £17 16s. 10d., | 


declining in 1867 to £16 12s, 3d., there has been a steady growth. 
In 1868 it was £17 3s. 11d. per head, and in 1869 £17 6s, 3d. Of 
the consumption per head of the different imported articles there 
are also some useful statistics, 
consumed } gallon, and in 1869 about 4 gallon. The consumption 
of imported spirits has also increased. It is now ‘27 gallons, or 
upwards of } gallon, as compared with ‘18 gallons, or nearly ;4 of 
a gallon. Of tea, in 1856, we drank rather more than 2} lb., und 
in 1869 more than 371b, The increase in the consumption of to- 
bacco per head is not so considerable, the rate now being 1°34 lb., 
as compared with 1°16 1b. in 1856, Of the more substantial articles 
we consume, of foreign wheat, 1243 1b., as compared with 84} lb. 
in 1856. Of allimported dairy produce we consume more now 
than they did; and, as an increasingly manufacturing country, this 
tendency will increase. 

THE aggregate quantity of coal which may be reasonably ex- 
pected to be available for use is 146,480 million tons. We find 
that 146,480 millions of tons will support our present production 
for 1273 years; the same quantity would support an annual pro- 
duction of 146 millions for 1000 years; of 175 millions for 837 
years; and of 230 millions, being double our present production, 
for 636 years. The question of the duration of the total available 
quantity turns chiefly upon the statistics of consumption. In the 
— 1660 the coal — of the United Kingdom appears to have 

en only about 2,250,000 tons, and forty years later the increase 


was only 364,000 tons. Fifty years after this, or in 1750, the 
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MISCELLANEA. 


THE first tramway was opened in Leeds on Saturday, and, ac- 
cording to the Yorkshire Post, the working gave general satisfac- 
tion. 

Aw exhibition of the fine arts, including painting, sculpture in 
marble, and smaller carvings and drawings, is oy held in Cal- 
cutta in December. 

THURSDAY was observed as a general holiday in West Calder, in 
honour of the opening of the water works erected to supply the 
town with pure water. 

A NEw dipping needle has been invented by M. Joule, in which 
the axis, instead of metallic supports, hangs on silk loops, 
whereby friction is avoided. 

THe Bilson and Crump Meadow Colliery Company have 
voluntarily advanced the wages of their men 5 per cent., and 
have probably avoided a strike. 

Ir is announced from Woolwich that Professor Abel, chemist to 
the War Department, and one of his assistants at the chemical 
laboratory of the Royal Arsenal, are daily engaged in making 
experiments wih gun-cotton, 

THE following appointments have been made at the Admiralty :— 
Matthew Kidd, chief engineer, to the Warrior ; Alfred H. Miller, 
engineer, to the Black Prince; and William F. Innes, engineer, to 
the Indus, additional for service in the Thalia. 

Ir is stated that three engineering firms in Brussels have 
acceded to the terms demanded by the workmen. Other 
employers have opened their workshops on their own conditions, 
The men have resumed work, except in one establishment. 

Tue North Staffordshire ironmasters, at a meeting held last 
Friday, decided to advance puddlers’ wages a shillinga ton, and 
those of millmen 10 per cent., with a proportionate increase on 
finished iron. It is anticipated that this concession will meet the 
demands of the men, and avert the threatened strike. 


THE little flotilla of gunboats which had left Paris for Cherbourg © 


has met with a serious disaster while on its way from Havre. 
They encountered bad weather, during which the Puebla and 
Vedette foundered, but their crews were saved ; the Sabre had to 
take rufuge at La Hogue, and the Claymore alone reached its 
destination in safety. 

Somz extensive alterations at Languard Fort, the main defence 
of the entrance to Harwich Harbour, are about to be carried out 
by the War-office authorities. Among other improvements it is 
intended to build a pier at Languard for the purpose of disembark- 
ing stores, &c., the means of approach by land being most 
circuitous. The total cost of the new works contemplated at 
Languard will be about £60,000. 

Tue Glatton, 2, turret ship armour-plated, 2709 tons, now 
completing at Chatham, is ordered to be floated into the great 
repairing basin at the dockyard extension, in order that experi- 
ments may be made with this vessel, which has a very low freeboard, 
to ascertain her centre of gravity. The immense guns with which 
she is armed are in her turret. The engines, supplied by Messrs. 
Laird, will also be tested while she is in the basin. 

THE iron-clad frigate Normandie, built at Cherbourg, and which 
had inaugurated the transformation of the French fleet, has just been 
ordered to be broken up at Toulon, where it has been disarmed. This 
vessel, which has cost millions, has only lasted ten years. Its frame- 
work, attacked by dry rot, scarcely held together. It had to be con- 
demned as unfit for service, and when it is being demolished it 
will probably fall to pieces. The plating will be thrown aside as 
old iron, and the engines will be sent to the store-house until they 
can be utilised. 

THE report of the North British directors states that the large 
earnings of the Coatbridge line had amply justified the anxiety of 
the directors to secure its construction, After a protracted 
opposition on the part of the Caledonian Company before both 
Houses of Parliament, the North British, Arbroath, and Montrose 
Railway Bill was passed. The Montrose Railway will, along with 
the Tay Bridge, secure to the company « short and most effective 
route between the north of Scotland on the one hand, and Dundee, 
Edinburgh, Glasgow, and England on the other, and a very large 
and increasing traffic is therefore certain to be developed over 
the line. 

THE export of iron and steel in all forms in the first eight 
months of the year 1871 reached 2,072,173 tons, of the value of 
£16,842,491, being 109,742 tons more than in the correspondingperiod 
of 1870. There is an increase in almost all the items composin, 
this large amount except railroad iron, for which the deman 
varies, It has been very large this year for the United States, the 
export amounting to 335,162 tons, but there has been a decline in 
the demand for India, Russia, and several /European countries, 
The export of cast or wrought and other manufactures also shows 
a small decrease, reducing the quantity to 157,051 tons. The 
export of pig shows an increase to 679,253 tons ; of bar, angle, bolt, 
and rod, to 266,124 tons ; of hoops, sheets, and boiler and armour 
plates, to 127,617 tons ; of tin plates, to 1,608,963 ewt. ; of steel 
unwrought, to 23,235 tuns. 

Vanious experiments have heen made in the public establish- 
ments at Chatham, the dockyard, the wharf, &c., with a new 
patent “spray nozzle,” for the rapid extinction of fires, the in- 
ventor being Mr. Prosser, of Manchester. The nozzle is so con- 
structed that it can be made to discharge a single stream the same 
as the ordinary apparatus ; but by the turning of a small screw 
some ten valves are brought into use, and by this means the water 
is thrown out in a dense mist. Capt. Chamberlain, Superin- 
tendent of Chatham Dockyard, accompained by various officials, 
has just witnessed some experiments which were made under the 


| direction of Mr. J. Strength, Superintendent of Police and Chief 


Of wine we, as a nation, in 1856, | 





quanti:y raised in the kingdom had increased to nearly 5,000,000 | 


tons. In 1800 the quantity exceeded 10,000,000 tons. About this 
period the system of canal navigation was rapidly extending, and 


the result was that coals were gradually finding their way into | 


new districts, by which means the consumption of coal was greatly 
increased. In 1816the ra reached 16,000,000 tons according 
to one statement, and 27,000,000 as given with considerable pro- 
bability by another. eee dy later period, when coal sta- 
tistics were more carefully col , it appears that in 1854 the 
production of coal was 64,500,000 tons. From that period up to 
and including 1869 there was a nearly progressive increase to 
107,299,634 tons, the consumption per hiad of population varying 
from 2} to 3{ tons, 


of the Dockyard Fire Grigade, the nozzle being attached to the 
steam fire-engine. The whole of the experiments at Chatham have 
been most satisfactory. 

Tue half-yearly general meeting of the Glasgow and South- 
Western Company was held in Glasgow on Wednesday. Sir J. 
Lumsden, chairman, in moving the adoption of the report, 
expressed great regret at the retirement of Sir Andrew Orr from 
the office of chairman, a position which he had held for nearly a 
quarter of a century, with benefit to the shareholders and honour 
to himself. The iron trade was now improving, and the prospect 
for all kinds of traffic was good. ‘The total increase for the seven 
weeks of the current half-year being £7313, the new works in hand 
would soon be completed, and the directors would use every 
endeavour to limit the capital expenditure. The powers for con- 
structing the Kilbride line had expired, and there is no intention 
of going to Parliament for their renewal. The new capital now 
proposed to be created is for the purpose of paying for the 
Paisley Canal debt and shares held by the Company. A special 
meeting was afterwards held at which it was agreed to issue new 
ordinary or preference shares or stock. 

NOTWITHSTANDING all the laws which have been passed against 
the pollution of the Thames the sewage of towns is still continu- 
ously poured into it, and in many instances in dangerous proxi- 
mity to the sources whence some of the supplies of water for 
London are obtained. One disgraceful instance of this pollution 
is to be seen at the railway bridge at Kingston, where a sewer, 
discharging the mest loathsome matter, carries the sewage of this 
large and increasing town into the water, converting the rive 
itself into a huge sewer, and infecting its otherwise healthfal 
banks with a fever-generating stench. One disagreeable feature 
of this pollution is that the filth attracts shoals of small fish, 
which feed upon the human excrement thus discharged. It i 
obvious that all the dangers of choleraic iufection as well as the 
dreaded evils of parasitic generation, so much dwelt upon at the 
late meeting of the British Medical Association as likely to arise 
from the germs of town sewage, ale incuried through these infrac- 
tions of the law. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—MM. Xavier and Boyveav, Rue de la Banque. 
BERLIN.—Messra. A. AsuEr and Co., 11, Untre den Linden. 
VIENNA.—Messrs. Gzroup and Co., Booksellers. 

LEIPSIC.—A.PHons Diizr, . 

MADRID.—D. Josz Avcover, Bditor and Proprietor of the ‘‘ Gaceta 


Industrial,” 49 y 51. 
NEW YORK.—Wi.imer and Rocers, 47, Nassau-street. 








TO OORRESPONDENTS. 


*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 
*," All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address o 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
y oT order t to avoid trouble and confusion, we find 
'o” In u a ion, we it necessary to 
inform that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order 
that answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 
THREE Years’ SUBSCRIBER. — Carpenter on the ‘‘ Microscope.” We never 
recommend special makers of instruments. 

G. 8.—You will jind type metal, in which there is tin, lead, and antimony, 
run into the finest parts of a mould. You can easily purchase old type. 
Mixixe AGENT.—We fancy Mr. Arthur Rigg, of Chester, can supply you 
with just what you want, We believe that Messrs. Bailey, of the Albion 

Works, Salford, manufacture the apparatus. 





COATING TERRA-COTTA WITH DURABLE COLOUR. 
(To the Bditor of The Engineer.) 

Sir,—I should feel greatly obliged if you or any of your numerous 
readers would inform me what sort of liquid composition or varnish 
might be used with profit to obtain the adherence of colours upon 
moulded terra-cotta exposed to the influence of open air, when it must 
have the aspect of calcareous stone or sandstone. Lime colours with 
glue or oil colours were not found usefully applicable for this purpose. 

Venice, September 11th, 1871. c. D. 





Tar EnGineer can be had, by order, from any newsagent in town or countr 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. «2. «s e 
Yearly (including two doublenumbers) .. .. .. £1 9. Od. 

"f credit occur, an extra charge of two shillings and sixpence per annum 
will be made, THE ENGINEER is registered for transmission abroad. 

Letters relating to advertisements and the publishing department of the paper 
are to be addressed to the Publisher, Mr. George Leopold Riche; all other 
letters to be addressed to the Editor of Tak Enoineer, 163, Strand. 








DEATH. 
On the 18th inst., in his thirty-eighth year, Mr. Gro. Piccort, The 
Lion’s, Park-hill, Moseley, Birmingham. 
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THE NINE HOURS’ MOVEMENT. 


Tus journal, devoted as it is to recording the progress 
of pure and applied science, has little to do with matters 
of trade strictly so called. Nearly all that we feel it is 
desirable should be said on such matters, will be found 
from week to week in the letters of our own correspondents, 
written from the principal centres of industry throughout 
the country. Occasions arise, however, now and then, 
which render it expedient that we should devote some 
space to the consideration of questions which are cognate 
to mechanical science in the sense that they affect its 
development more or less. Such an occasion presents 
itself now. The nine hours’ movement in the North has 
been invested with a great deal of importance—more 
perhaps than it deserves—by the daily press. If the sub- 
ject discussed had been handled in a fair and impartial 
spirit, it is probable that the free discussion of all the 
phases of the great northern strike would have done sume 
good. Unfortunately, however, writers have almost en 
masse taken opposite sides. On the one hand, nothing can 
be too good to say-of the masters or too bad to say of 
the men; on the other, we find the men invested with all 
the attributes of high souled self-sacrificing patriots, while 
the masters are denounced as demons, preying on the work- 
ing man ; and capital is described as a vampire sucking 
the life blood from labour. This kind of writing is very 
silly; it is only not contemptible because there is so much 
of it that it is capable of doing harm. It is just 
possible that some of its injurious effects may be neutralised 
by a dispassionate consideration of the real merits of the 
case in our pages; yet we can hardly expect to be re- 
garded as writing dispassionately by either masters or men, 
because we take sides with neither. It is none the less 
certain that we have no desire in the matter except to see 
trath triumphant, and that party win which has right on 
its side. 

We shall not attempt here to write a history of the strike. 
Short as is the time that has elapsed since it began, the 
records of its progress prepared by the contending parties 
are already irreconcileable in several important respects. 
It is enough to state here that some months ago a move- 
ment of which little was heard out of the immediate 
district, was made in Sunderland for a reduction of the 
working time of engineers from 59 to 54 hours per week. 
The pro was rejected by the masters, the men turned 
out, and at the end of five weeks the masters gave way. 
A League was then formed for extending the movement to 
Newcastle, and effecting the same result on the Tyne, and 
no doubt if the masters are beaten, action will be taken by 
the men to secure the 54 hours’ week in other 
parts of the kingdom. The tactics of the men are 
obviously directed to attacking and beating the masters 
in detail, a very favourite and of course legitimate 
device; the Tyne employers, however, resorted to the 
weapons of the men. The masters formed a League of their 
own and refused to consent to the terms proposed by their 

8. 
without notice at Messrs, Clarke, Watson, and Gurney’s 
works ; they were in one sense justified in doing this, because 
in these works no rules existed as to notice, The step was, 
however, in our opinion very ill-advised, and has no doubt 
done much harm ay ishi 


of | to their allegiance, and men engaged on the s 





On the sixteenth of last May the men turned out | 


establishing bad feeling between the ‘i 


masters and the men. Some attempts were made to effect | 
a compromise which have hitherto proved ineffectual, and | 
so we regret to say the fight is still being fought out. The | 
League obtain funds from the unions, special subscriptions | 
or calls, &c., and therewith support the men on strike. The 
masters, on the other hand, quickly subscribed funds for 
the purpose, and proceeded to import foreign labour. So 
far as we can ascertain the truth, the following statement 
recently made in the Times by Sir William Armstrong 
——_ to be accurate :—6595 hands turned out on strike ; 
the masters imported from the Continent 1917 hands, of 
which number 187 deserted ; of these last eleven returned, 
while the old hands who never left their work or returned 
t, number 
3116, or nearly one half the number employed before the 
strike. Of those who turned out large nnmbers have 
obtained work elsewhere, so that not much over 2000 
men are now drawing supplies from their union. Such is 
the shortest and most accurate statement of facts that we 
have been able to prepare. 

We have now to consider whether the men are or are 
not justified in demanding a reduction of the working 
time of the week by five hours. In other words, are they 
or are they not justitied in stating that they will work for 
but nine hours a day instead of ten? The most impartial 
thinkers on this subject will tell us that there is a great 
deal to be said on both sides, which we not only admit, 
but go further. There is a great deal too much to 
be said on both sides, and it is being said in a way which 
we very much regret. We may pick out one or two 
arguments from the mass which really do deserve attention; 
the remainder are merely chaff, easily winnowed out by 
the wind of thoughtful and logical discussion. On the side 
of the men it can be legitimately urged that it is a good 
and proper thing that the hours of labour should be made 
as short as possible, in order that the toiler may have all 
possible opportunity for educating and improving his 
mind and recruiting his body. This in thefirstplea, In 
the second, it is urged that the master’s profits are so large, 
that not only can he easily afford to give the hour a day 
demanded by the men, but that unless he does so the 
balance of profit between master and mau will be im- 
perfectly adjusted ; capital will get too much, avd labour 
too little. A third and minor argument, is that in the 
long run the master will lose nothing, because the 
men will so far improve in , vonen 4 under the operation of 
the hour a day demanded for relaxation, that they will 
accomplish very nearly as much in nine hours as they now 
do in ten. So much for the men’s view of the matter. 
We shall perhaps startle some of our readers, but it is 
none the less certain that we shall not say a word in 
favour of the masters. If wedid so we should of necessity 
do one of two things, viz., either confine ourselves to a bald 
statement of the arguments laid down on either side, refrain- 
ing from all expression of our own opinions, or else do 
the very thing of which we deprecate the doing by other 
journals, namely, identify ourselves with one party or 
the other, and thereby find ourselves beyond question 
driven to the use of weapons which cannot be properly 
employed. Instead of arguing on a comparatively narrow 
basis whether the men are or are not justified in turning 
out, we propose to consider whether the nine hours’ move- 
ment in itself is or is not right. The conclusion at 
which we have arrived is not that the nine hours’ move- 
ment is wrong, but that it isa mistake. It is premature, 
and must, if persisted in, tell heavily either against the 
nation asa whole, or against the strikers in particular. 

We all know the model British working man, with his 
happy home, his contented wife, and children who never 
cry. The man who is always reading when he is not in 
the shops, taking delightful country walks, or attending 
his mechanics’ institute. He can take his pint of beer, 
but he never puts his foot inside a public-house. He is 
always clean and neat. If he has a fault it is but a little 
one; he is slightly given to calling the attention of his 
mates to the fact that, like little Jack Horner, he isa 
very good boy. We speak in all seriousness when we state 
that we have met in our experience with only two or three 
such men, and they all rose very quickly indeed to posi- 
tions of trust, becoming foremen or leading hands in 
some department of the works in which they were em- 

loyed. To such men a reduction of an hour io the 
length of the working day would be a real boon. But un- 
fortunately the model British workman is extremely 
scarce, So scarce that he is always snapped up in a 
moment, and made a man of, as we have said. The 
great bulk of British workmen would not use 
the five hours a week which the Tyne men want in reading 
orin healthy recreation, but in working overtime, and so 
earning more money than now; and this leads us directly 
up to one of the reasons which justify us in stating that 
the nine hours’ movement is premature. The men have 
not yet been educated up to the point of knowing very 
well how either legiti ly to enjoy themselves or iustruct 
themselves, We shall cure all this, it is to be hoped, by 
the time the next generation has reached yeurs of discre- 
tion, thanks to the operation of our school boards. Mean- 
time, however, the nine hours’ movement is simply a 
scheme for obtaining higher wages or for securing employ- 
ment for a greater number of hands. This will indig- 
nantly denied of course; we shall, therefore, argue the 
merits of the case on the understanding that the nine hours’ 
movement is intended to secure shorter hours of labour, 
not only nominally but really and in fact. On this basis, 
however, the movement is less justifiable than ever. If it 
is right that engineers and shipbuilders should work but 
nine hours out of the twenty-four, then it is right that the 
hours of labour in other trades should not be longer. It 
follows as a direct consequence that the whole production 
of the country would fall off by an amount which, although 
variable, we may state to be 10 percent. Weshould export 





10 per cent. less coal, 10 per cent. fewer steam engives, 
and so on during each year than we do now. If it could be | 
demonstrated that we should nevertheless have just as” 
much money and goods in return for our diminished 
exports as we do now, no harm would be done; but can any | 
individual with a competent knowledge of our financial 


relations with other countries, think for a moment that our 
exports could be reduced by 10 or even by 5 per cent. with- 
out serious injury to the prosperity of the — 
Foreign competition is far too keen for that. If the 
short time movement were universal over the civilised 
world the case would be altered. The value of gold 
would be directly depreciated, it is true, because 
there would be less to buy with it, but, upon the whole, 
England would not suffer. But, as a matter of fact, the 
short time movement is not universal. On the contrary, 
most of the continental countries are working every muscle 
to develope their rate of production, the hours of labour 
being almost invariably longer than with us; and for this 
reason we hold again that the nine hours’ movement is 
inopportune and premature. Its advocates are caught 
between the horns of this dilemma. Either, on the one 
hand, it is not intended that the working man should have 
more available time for self-improvement, and so the 
scheme is a sham; or, on the other hand, a certain amount 
of impoverishment of the nation as a whole is contem- 
plated, in order that the working man may have oppor- 
tunities for mental improvement, of which those who know 
him best assert that he would be very slow indeed to avail 
himself, 

We may now narrow the range of argument a little, and 
consider the question not as affecting the country at large, 
but as affecting a single branch of employment. It is be- 
yond all dispute the right of the men to sell their labour 
in the dearest possible market, and it is legitimate for them 
to combine in any way and for any purpose they think 
proper, so long as they do not interfere with the liberty 
of others, if by so combining they can raise the price of 
labour, or obtain employment for more men. But it is 
equally certain that the owuers of capital may combine in 
any way they think proper to purchase labour at the lowest 
possible price. Now this is precisely what the Tyne 
employers have done and are doing; and there is a 
specially noteworthy feature peculiar to the north country 
strike, namely, the importation of labour, not from other 
English districts, but from abroad. In this lies the prin- 
cipal risk which the men incur. It is stated that the im- 

rted labour is very inferior to that which can be had at 

ome, but this isa matter which will very soon adjust it- 
self. If Germans, Belgians, Danes, and Norwegians once 
discover that by coming over to this country they can ma- 
terially improve their position, we shall soon have a tide of 
immigration setting to our shores such as never was known 
before. Hitherto the price of labour has been adjusted by 
the supply of English workmen. Now, for the first time the 
market ceases to be close. We shall in future import labour 
precisely as we import wheat, and the English workman 
will find himself in precisely the same position as that of 
the English farmer when the corn laws were repealed. 
Capital will go to the cheapest market to buy what it 
wants, The English farmer long endeavoured to maintain 
that foreign wheat was worse than English wheat. This 
wasa matter of no possible consequence so long as the im- 
rted wheat answered its purpose. In the same way, if 
oreign workmen are good enough, they will be imported 
whether they are or are not as good as British workmen. A 
case in point was supplied by the state of engineers’ drawing 
offices before the last war. It was well-known that these 
offices, especially in London, were almost filled by German 
draughtsmen, who completely undersold English draughts- 
men. A blue book has just been issued on the condition 
of the industrial classes and the purchase power of money 
in foreign countries, about which we shall have more to 
say. A perusal of its pages leaves no shadow of doubt 
that foreign workmen can enormously improve their con- 
dition by emigrating to England. We can conceive of 
no evil more disastrous to the British workman than the 
wholesale importation of foreign labour ; yet, if the British 
workman does not mind what he is about, we shall have 
it on an unprecedented scale. The system is now in 
its very infancy, and yet the chances are that it will, 
crude and imperfect as it is, completely beat the Tyne 
men. It is simply nonsense to assert that Germany or 
Belgium cannot supply good workmen. We find it diffi- 
cult enough to beat them as it is. Let capital once bring 
foreign workmen here, and put them to work with our 
better tools, and in a year or two there will be nothing to 
choose between them. The extremely low rate of wages 
on the Continent, and the ease with which men can 
be imported, at present supply the last reasons 
which we bring forward for asserting that the nine 
hours’ movement is inopportune and premature to 
the last degree. The laws of political economy are 
as immutable as fate, and it is absolutely certain that the 
relatious of wages and capital will adjust themselves ind: - 
peudently of all class legislation, whether that legislation 
springs from labour or capital. The moment events are 
ripe for a nive hour day, we shall have it in spite of 
Queen, Lords, and Commons; but it is equally certain that 
until things are ripe, no possible combination of labour 
will secure the permanent shortening of the hours of toil. 
For ourselves we hold that, while on the whole it is 
desirable that the hours of toil should be as shortas possible 
in the abstract, the time has not yet come for such a reduc- 
tion as the Tyne men desire, and without the exercise of 
much caution on their part they may find themselves in the 
condition of the engineer “‘ hvist by his own petard.” 


THE THAMES CONSERVANCY. 


Tuat a certain portion of the Thames in the immediate 
vicinity of the metropolis is free from the pollution which 
formerly contaminated it must be admitted, although 
on rare occasions there is still a perceptible trace of 
the original odeur. This amelioration is, however, 
not so much due to the efforts of the con- 
servators of the river as to those of the Metropolitan 
Board of Works under whose auspices the drainage of the 
city has been effected. If any proof were required to demon- 
strate how little the Conservators of the Thames really de- 
serve their title, it is to be fuund in the fact that, although 
the drainage of London ia, no doubt, adequately effected, 
yet it is only accomplished by the wholesale poilution of 
the river lower down the stream. It will probably be in 
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the recollection of our readers that some time ago the 
Board of Conservancy endeavoured to assert their rights 
to protect old Father Thames from the contaminating in- 
fluences of sewage, manufacturing refuse, and other abo- 
minations, They and the Metropolitan Board of Works 
joined issue, and after a considerable amount of evidence 

ad been taken pro and con., they mutually agreed to refer 
the matter to a joint committee, and there the whole affair 
ended. As the pumping stations at Abbey Mills and 
Crossness are in full operation, the result has virtually been 
a victory for the Board of Works, It is true that an at- 
tempt is shortly to be made at the latter place to purify 
the effluent water before it passes into the river, and utilise 
the solid material in the shape of a portable manure. Until 
some tangible results of this plan are before us it would 
be premature to discuss the merits of it. There have been 
so many undertakings of this nature, and experiments of a 
similar character carried on at different times and localities, 
which have all proved more or less abortive, and been in 
consequence abandoned by the promoters after a ruinous 
outlay and expenditure, that too much reserve cannot be 
displayed in alludiug to chem. To deal with the whole of 
the metropolitan sewage upon the principle of irrigation. 
would demand, unquestionably, an enormous area of land, 
but there is also no question that it could be attained; and 
it is our belief that eventually it will be attained. 

It is not only with the pollution of the river in the neigh- 
bourhood of London that the Conservators have to deal; 
their jurisdiction hasa far wider range, both with respect 
to distance and authority. They constitute, in fact, the 
police of the Thames, and are responsible for its main- 
tenance and preservation in a proper and efficient condition. 
The whole course of the river over which the provisions of 
the Conservancy Acts give them power is divided into two 
sections. The one, termed the “lower district,” or “lower 
navigation,” extends from the sea to Staines; and the 
other, named in contradistinction the “upper navigation,” 
reaches from that town to Cricklade. These two districts 
are not divided merely in name, but compose separate and 
distinct river sections, insomuch as the funds which are 
appropriated to each are derived from different sources, 
and cannot be applied indiscriminately to the benefit of 
both. Notwithstanding this proviso, it appears from the 
report of last year that the one district can borrow 
money from the other. As may be imagined, the lower 
navigation is richer than its brother up the stream, so 
that the latter is indebted to the former for a loan of 
about £6000, At the same time that the lower district 
enjoys the larger revenue, this is counterbalanced by a 
commensurately heavier expenditure. The shipping must 
be taken care of. All the moorings, beacons, landing 
places, and whatever standing works are necessary in 
connection with the maintenance of the commerce of the 
port of London, must be kept in proper order, and the 
requisite repairs, alterations, and additions, made according 
to circumstances. In addition to these obligations, the 
Conservators have the charge of all the piers. The dues 
for the same amounted last year to over £6000, more than 
half of which was spent in defraying the cost of build- 
ing, fitting, and repairing them. This outlay included the 
placing of an additional steamboat pier at Limehouse, and 
the result has proved that the measure was fully justifiable 
in the interests of the public, as the traffic over it bears a 
favourable comparison with that over other piers in a 
similar position. Although we appreciate the efforts of 
the Board of Conservancy to afford facilities to the public 
in this manner, we cannot compliment them on their piers 
in general, As arule they are miserable sheds, without the 
slightest accommodation of any description whatever, and 
only fit to be burned. We exclude from this category the 
new piers from Westminster to the Temple, although the 
latter are not particularly favomable specimens of their 
class. A little more exertion on the part of the Con- 
servators might perhaps result in completing the intended 
new pier at Lambeth before the end of this year. About 
six months have already been consumed in getting a few 
columns in place, which an enterprising contractor would 
have accomplished in almost as many days. Some dredging 
requires to be done here, as an additional “dummy” has 
been pushed out in front of the original landing-place, and 
yet vessels get aground off the pier at low water. The 
most expensive work. undertaken Jast session was un- 
doubtedly the reconstruction of Teddington Weir. This 
weir is more than sixty years old, and, in common with all 
similar works of that age, began to evince some palpable 
signs of decay. Every one who has gone up the Thames in 
a boat has seen the works in progress of construction, so 
that it will be unnecessary to further allude to them, except 
to state that they will cost about £8000. The new weir 
will in every respect be of a more solid and durable 
character than its predecessor, so that it is to be hoped it will 
outlast the present generation. 

Passing on to the subject of dredging, it may be stated 
generally that above Battersea Bridge the channel of the 
river is extremely uncertain in depth, even in mid stream. 
We have known small steam Jaunches, drawing only 2ft. 
of water, take the ground at low tide above that point. In 
fact, higher up a pilot becomes indispensable if the navi- 
gation of the river is seriously intended in any boat draw- 
ing 2ft. of water. What is really required with respect to 
the dredging of any river, as well as to the Thames, is not 
the indiscriminate trenching of holes here and there in the 
river bed, but a regular system of deepening the channel 
ina uniform manner, so as gradually to reduce it to a 
yeneral slope or a level, as the case may be. That the prac- 
tice of dredging holes in a river like the Thames to which 
people resort for bathing purposes, is attended with danger 
is exemplified by an accident which happened no Jater than 
last week, which resulted in the drowning of one of the 
party engaged in that kind of recreation, The reason for 
this description of dredging being usual no doubt follows 


from the circumstance that the Conservancy Board grant | 


“ ballast licences,” from which they derive an income of 
£1200 per annum. Under these conditions they cannot be 
too stringent respecting the exact nature of the operations, 
but must of necessity allow considerable latitude to those 
taking out the licences. Another duty devolving upon the 





conservators of the river is that of raising and removing all 
sunken vessels and wrecks which are calculated to interfere 
with the free navigation of the Thames. Judging from the 
report already referred to, this. must be rather a 
troublesome task, as the balance-sheet shows a loss of about 
£100 on the operations of the whole year. But as this is 
a work, not of choice, but of absolute obligation, it shows 
very good management that the loss was not greater. The 
urgent nature of these operations is evinced by the addi- 
tional powers granted to the conservators by Parliament 
last year. By virtue of them they are empowered to dis- 
pense with all formal notices, and to remove the obstruc- 
tion at once. There are numcrous other instances in which 
this power might be useful!_ exercised, to the advantage of 
both private individuals and the interests of the public. 
In the case of a sunken vessel it is especially necessary 
to set to work immediately and remove her. Every day, 
every hourthat she is allowed to remain derelict, the difti- 
culty of raising her or blowing her up becomes greater, 
as hulls speedily work deeper and deeper into the bed of 
the channel. At the present moment there are many 
wrecks near the mouth of the Thames, Medway, and else- 
where on the coast which have defied ail attempts to raise 
or remove them. A somewhat promising patent for 
effecting the latter object has been recently taken out, 
which we shall probably describe and illustrate in a sub- 
sequent impression. 

With the exception of the building of a new lock at 
Benton, and some minor improvements connected with the 
“upper navigation,” theeffortsof the conservatorsduring the 
last year have been chiefly directed towards restraining the 
authorities of the riparian towns from discharging their 
sewage and refuse matter into the river. So far but very 
indifferent success has attended all their entreaties, remon- 
strances, and threats, and no wonder either. It is not the 
fault of the Board of Conservancy that the Thames should 
still be used as a common sewer by a large number of towns 
situated high up the stream, but of the Government. So 
long as the utilisation of sewage is an optional instead of 
a compulsory question with local boards, so long will it 
remain neglected and unaccomplished. Besides, in one 
sense it is unfair to say to the town of Windsor, or Eton, 
or Oxford, “ You must not discharge your sewage into the 
river at such a point,” when the metropolis is carrying on 
the forbidden operation on astupendousscale lower down the 
stream. Therecannot be, on a matter so impertant as this, 
one law for London and another for its smaller neighbours. 
Jt must be borne in mind that there are riparian towns 
below London as well as above it, and that some regard 
must be had to the health of the inhabitants of the former 
as well as to that of the latter and the metropolis. In 
order to purify the Thames above London, we have no 
right to poison it below. The Board of Conservancy 
deserve all praise for their attempts to purify even a part 
of the river entrusted to their care, but they have begun 
at the wrong end. They should have first defeated 
their gigantic opponent, and kept the sewage of the 
metropolis out of the Thames, and then they could 
have easily settled in detail with the dwarfs in the upper 
district. However, auy commencement in the right direc- 
tion is to be welcomed, and it is to be hoped that the little 
which has been done may be merely an indication of the 
much that will be accomplished. 


RAILWAYS IN TURKEY. 


THERE is no longer any doubt that the railway system 
is going on in earnest in Turkey. The great Roumelian 
line is being prosecuted at several points, From Constanti- 
nople the short line which is opened is being continued 
towards Adrianople. The mistake has, however, been 
made of constructing first the branch line from Adria- 
nople to the sea at Dede Agliaj, while the necessary port at 
this new point is not being made, so that it will do little 
good for the export of produce or the transmission of pas- 
sengers. Undoubtedly, the whole resources should have 
been devoted to the prosecution of the main Roumelian 
line connecting Adrianople and Constantinople with the 
European system. The suspicion has naturally been ex- 
cited that the Dede Agliaj line, being in easy country, 
has been pushed on to allow the contractors to draw 
a mileage rate. Beyond Adrianople the works of the 
main line are, however, going on to Filibeh or Phili- 
popolis, a most important section. On all the works 
the engineers are chiefly Austrians, and among the sub- 
contractors are some English and French—a nice reversal 
of conditions, which is owing to the dissatisfaction 
caused by the proceedings of the English companies under 
Turkish auspices, In Constantinople most of the land and 
house property bas been appropriated for the intramural 
line and great terminus, including 
works will be shortly proceeded with. It will have a 
wharf in deep water. The materials for the new floating 
bridge over the Horn under French auspices are on the 
spot. The only works partially under English auspices are 
a tramway on the Pera side to Bebek, now open, and a 
road to the Upper Bosphorus. Constantinople has now 
become a centre of engineering activity, under the inspira- 
tion of the Sultan and the direction of an energetic Minis- 
ter of Public Works, lately reappointed, Edhem Pasha. 

In mechanical engineering the English hold their own 
at Constantinople. Chiefs and workmen are actively en- 
gaged in the dockyard and arsenal, where large opefations 
are carried out. The English workman has kept up the 
national character, which has uot been so successfully 
maintained by some of the larger operators. The ports of 
Kustenji and Varna are not pushed with the requisite 
vigour and means, At Salonica extensive wharfage is 
being carried out in connection with town improvements 
and the removal of the old walls. On the Asiatic side 
Government is engaged in a new experiment, that of 
beginning the first section of the Asiatic railway in con- 
nection with the great Indo-European line through Con- 
stantinople. The Government, having been unfortunate 
in its concession of the Asiatic line, and being indisposed 
to engage at the other end in a Euphrates Valley line, 
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which is of no immediate interest to them, particularly since | 


means tothe Scutari end. Military labour will be employe:| 
andevery resource nadeavailable. Theline has been objecte: 
to as being parallel with a steamboat route, but it is indis- 

nsable for the throuch line. This was a concession to 

r. James Landen, who sent a large sum on the surveys. 
The whole line to Bagdad ix said to he embraced in the 
new financial combination called Lord Dalling’s Company 
(Sir Henry Bulwer’s). Meanwhile the works are being 
actively pushed on, and rails will soon be laid. By bring- 
ing Constantinople to bear on the interior districts, a real 
impulse will be given to the main line. Beyond Scutari 
the Ottoman Mining Company is raising ore. In the 
Smyrna district railway extension is in abeyance, but 
numerous works have been carried out on the old Smyrna 
and Aidin line out of the shareholders’ revenues. The 
pier at Smyrna has been reconstructed. At Aidin there is 
a fine station. Many stations have been extended, and 
bridges and culverts rebuilt on a more costly scale. The 
works of the Smyrna Quay Company are going on. 





LITERATURE. 


A Handbook of Practical Telegraphy. By R.S. Cuttey. Fifth 

Edition, revised and enlarged. Longmans. 1871. 
WE give acordial welcome to the publication before us— 
a greeting by no means decreased in heartiness by a con- 
sideration of the comparatively protracted anxiety with 
which its arrival has been omen The present edition 
is issued under the sanction of the Post-office and of the 
Department of Telegraphs for India. The work is 
divided into ten parts, supplemented by an Appendix; the 
arrangement of the subjects being very nearly the same as 
in the earlier editions. The science of telegraphy being in 
one sense progressive, such a book as this admits of a 
gradual enlargement, both in the number of the facts and 
their experience, as each successive edition appears; and 
it may be said with truth of the handbook now given to 
the public that, as regards detail and the introduction of 
improvements in relation both to theory and practice, 
the author bas fairly answered the requirements of his 
undertaking. He certainly cannot be charged with the 
omission of anything that is essential. 

It is no disparagement to the preceding issues to add 
that there is a general improvement in the treatment of the 
subject as a whole. We pronounce the fifth edition to be 
the best, as it is the latest, that has yet appeared. In the 
earlier part of the first chapter the author repeats the 
opinion that electricity “is now considered a peculiar 
force affecting the particles of matter,” &c. He then adds 
that the discussion of this and similar points is out of 
place in a work purporting to be a practical handbook. 
This sentiment is partly our own, and for this reason we 
think it unfortunate that it should be prefaced by a state- 
ment which not only opens out a wide field for specula- 
tion, but is, in regard to the assertion it embodies, impos- 
sible of proof—so much so that we believe it can be clearly 
refuted. If electricity is a force, it is certainly a “ pecu- 
liar ” force, for its effects are not in consonance with the 
undoubted Jaws which govern the operation of forces. 
Would it not have been wiser to omit the assertion alto- 
gether? unless, indeed, the intention is to remind us that 
we are obliged to represent electricity as a force, because 
we have no distinct word in the language which adequately 
conveys its true nature. To a student of telegraphy the 
earliest as well as most enduring difficulty he encounters 
arises from his inability to form a satisfactory idea on this 
point. It would be safer to tell him. first what it is not, 
and then to show him its analogies, taking the best that 
can be found. The “nescio” is the better answer to the 
inquiry, “ What is electricity ?” where the certainty of 
the truth of the explanation given cannot be proved. It 
is one of its best recommendations to the tyro that this 
book, in its detailed elaboration of tbe purely practical 
portion of the science, is clear and simple. _ Still certain 
passages turn up which are open to criticism; for example, 
a statement, in page 6,that the force with which thepith balls 
are attracted or repelled is directly proportionate to the 
tension of the electricity present. Now the proportion 
being as the square of the tension, there is great danger of 
misleading the reader, and the word “ directly ” intensifies 
the meaning of the impression conveyed to his mind. On 
the next page (page 7), Mr. Culley, feeling the difficulty 
which the student must experience, directs him to regard 
the current as a “transfer of force, like the passage of 
light through space, or heat through a metal.” The object 
is, of course, to prevent a misconception very likely to 
occur, and, in many respects, the illustration is good. But, 
taken in connection with the definition in the earlier part 
of the chapter, it loses its excellence. For, as we hinted 
above, the reader, who is anxious to arrive at the truth, 
will certainly follow the analogy further than was, perhaps, 
intended by the author, and will soon discover a signal 
contradiction in the results to be expected by him. And 
the electrician who should proceed in his experiments, or 
undertake some improvement based on the assumption 
that electricity is a force, as the word is now understood, 
would infallibly find himself in difficulties at an early period. 

The chapters on batteries, on resistance, and the laws 
of the current, are good, and especially so in the 
hints and memoranda spread throughout. The various 
descriptions of batteries in general use remain 
much the same. The Daniell, Minotto, and others, and 
the Leclanché deserve most praise. The last named, when 
used with high resistance, maintains a steady current, and 
for occasional employment is preferable to the universal 
favourite—Daniell. There is, moreover, no waste of mate- 
rial in this battery when not in action. The Marié-Davy 
is mentioned, but in a form different from the original con- 
ception of the inventor. The depolarising salt in ordinary 
use is stated to be the white crystalline bisulphate of 
mercury (mercuric sulphate), in place of that primarily 
recommended, viz., the subsulphate of mercury, or mer- 
curious sulphate Hg.SO,. e difference in sound be- 
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moreover, will sometimes offer the mercuricsulphate with an | that assistance from their minuteness and completeness of 


idea that it will answer the purpose of the customer. 
Persons who wish to set up a Marié-Davy battery will do 
well to remember this hint, for otherwise they will be much 
disappointed as to its qualities. Mr. Culley qualifies his 
praise of this particular form of pile by saying that it is 
expensive, and not adapted for continuous work. He is 
here alluding to its employment by the French Adminis- 
tration of Telegraphs in Paris, and, we presume, under the 
modified and less desirable form just specified. In rela- 
tion to this subject generally the author has neglected no 
int likely to be useful, and has noted many pieces of 
information which might not have occurred to less experi- 
enced persons having charge of voltaic batteries. The 
chapter on “ Resistance, and the Laws of the Current” is 
well written, and will be valuable to the young student. It 
might have been desirable to dilate a little on the subject 
of tensions, which is not only most important, but very 
puzzling to the beginner. A page or two devoted to a 
clear exposition of this word would have been space well 
employed. It seems to be one of those terms which should 
be explained at an early stage of a course of study. The 
advantage gained by going over and thoroughly working 
out the “ Distribution of Tensions” would prove very 
useful ; and we should like to have seen a diagram, with a 
uide to its construction, included in the more elementary 
information at the beginning of the book. 

Passing to the following chapters, we cannot but remark, 
in connection with that on magnetism, on the absence of 
a detailed explanation of the earth’s directive force. A 
few words on this subject, accompanied by an illustration, 
would have been an improvement. 

To the succeeding parts of the work, as far as the divi- 
sion on submarine cables, praise must be accorded. The 

s are full of useful instructions, warnings, and hivts, 
or the guidance of the practical telegraphist. The elec- 
trician and engineer will find much to admire in Mr. Cul- 
ley’s mode of treatment of the subjects—insulation, testing, 
signalling instruments, and the construction of a line. If 
we were to begin making a selection by way of example, 
we should be drawn on far beyond our limits. We must, 
therefore, be content with recommending every person 
interested in telegraphy to read for himself, and learn as 
much as possible, In regard to the chapter on the con- 
struction of a line, the author has so well acquitted himself 
that even the general reader would almost feel that he could 
venture to undertake such a duty if he could only bear in 
mind allthathe has read. Nothing appearsto be omitted, and 
every point has been thoroughly and carefully mastered. 
It has been objected by practical surveyors and civil 
engineers, that a perusal of this part of the work does not 
leave a sufficiently appreciative impression of the difficulties 
of the task poe ey 

The directions for testing are all as good as they can be 
according to present experience. If there is anything to be 
desired it is only in relation tu a slight and rarely occurring 
want of perspicuity; as, for instance, in page 177, where 
Mr, Culley says, “ Never test for contact by having earth 
put on at the testing stations.” There seems at first sight 
to be a difficulty as to the identification of the stations in- 
tended. The insertion of a word or two in the sentence 
would have prevented the doubt arising. The additional 
words “ to or for which you are testing,” as in the diagram 
75, A BC, supply the deficiency. 

While considering the subject of “Testing for Distance 
of Faults,” it may not be amiss to suggest that a more 
comprehensive mode of explanation regarding the philo- 
sophy of the operations would be attended with great 
advantages both to the electrician and the tyro. Mr. 
Culley states formally in the preface that he purposely 
avoided a complication of the work consequent on the in- 
sertion of theoretic formule and disquisitions. Toa certain 
extent such a course is prudent. Weshould, however, have 
been pleased to meet with a supplementary explanation of 
these and analogous points such as would be quite intelli- 
gible to the mathematical student, and would lighten the 
path of those readers who have unhappily hitherto neglected 
this invaluable aid to telegraphy. It is impossible to ex- 
emplify this hint within the limits of our space, but we 
may briefly suggest that the thorough understanding of 
such questions includes an examination of the reasons 
underlying them. It is to be regretted that the study of 
mathematics is not more generally pursued by those who 
seek to advance in the profession of telegraphy. A com- 
paratively rudimentary acquaintance with geometry and 
algebra will wonderfully smooth the path of the student. 
The most practical telegraphist will not deny this, He 
cannot but reflect how completely we are indebted to 
these two pillars for the uprearing and advancement of the 
greatest improvements in the science. Take one instance 
alone in connection with the measurement of distance for 
faults, viz., Blavier's formula, 2 =S —y¥(R—Ss) x (L[—s), 
employed sometimes when there is no competent operator 
at the distant station. An electrician may have this by 
heart, and may be able to apply it. But suppose he for- 
gets it (the same symbols are not always employed) he 
cannot effect his object of finding the resistance of the 
fault, under the given conditions, unless he knows how the 
formula is to be obtained. This is, in fact, a case where 
algebra steps in and discovers for us what we could not 
otherwise secure. 

The chapters on signalling instruments, with every detail 
as to relays, translators, commutators, switches, &e., afford 
the best information ou each subject and bring it up to the 
latest date. There are elaborate plates and clearly detailed 
explanations. Mr. Culley is very happy in his mode of 
setting forth the practical bearing of all his instructions. 
He seems to omit nothing; and, so far from being diffuse, 
these chapters contain much information in the fewest 
possible words. In short, the telegraphist and student 
must read every line, and cannot safely “ skip” anything. 

Tn the second division of the work, viz., that devoted to 
submarine telegraphy, the latest information is given on 
all its branches, aud all the newest methods of testing and 
working are carefully recorded. An account of the best 
and newest instruments is clearly afforded, and elaborate 
diagrams render plain to the eye descriptions whieh require 








| detail. As instances of the important bits of information 


interspersed through the pages, we select at random such 
as these:—“A freshly covered core improves sensibly in 
resistance for several days ;” “A cable is always tested 
with a negative current;” “Great care must be taken to 
prevent powerful currents passing through the galvano- 
meter in measuring low resistances, as they may seriously 
interfere with its magnetism and adjustment.” In pages 
302—4 also are directions as to the manipulation of the key 
when testing, the perfect insulation of the battery, &c., 
which must of course always be borne in mind. 

We have here an account of the methods adopted in lay- 
ing the French Atlantic cable of 1869, and several careful 
plates by way of illustration. “Testing for Distance of 
Faults in Cables,” “ Methods of Working Cables,” and 
“Tests during the Laying of Cables,” with plates repre- 
senting the modus operandi both on the ship and on the 
shore, conclude this portion of the book. 

We are reminded, in page 324, that in all calculations of 
speed it is supposed that the cables to be compared are 
worked in precisely the same manner, a condition never 
obtained, unless when a mechanical transmitter is em- 
ployed. In the “ Working of Cables” examples are given 
of the disturbing effects of induction on the Morse signals, 
and the best means of obviating them. In connection 
with “Tests during the laying of the Atlantic Cable of 
1866,” we are told that in all long cables laid siuce the 
French Atlantic the “condenser” system, pure and simple, 
without the electrometer, has been adopted with satis- 
factory results. There are two handsome plates, giving, in 
several diagrams, the illustration of Wheatstone’s auto- 
matic system of telegraphing. They are intended to face 
page 245 et seq. 

Turning to the Appendix, we notice, particularly among 
the useful notes on various subjects, a graphical illustra- 
tion of the working of OUhm’s Jaw. Here is an instance of 
the great advantage to the student of applying geometrical 
illustrations to explain the rules which govern his course 
of action. The diagrams are clear and explicit, and 
their consideration will give him immense assistance in 
thoroughly surmounting this pons asinorum of telegraphic 
science, The drawings are, moreover, planned with re- 
ference to several examples of the relations existing be- 
tween resistance and electromotive force, as resulting from 
the changes in the arrangement of a battery, commencing 
at page 36. Theselection of the subjects suitable for post- 
ponement to an appendix may be a matter of opinion. 
But it is suggested whether the directions for determining 
the internal or battery resistance of a circuit should not be 
favoured with a page in the main body of the work. The 
subject is one of importance on its own account, and, in 
relation to ascertaining the comparative electromotive 
forces of batteries, deserves, we think, to occupy two or 
three pages, instead of two consecutive paragraphs in the 
Appendix. Mr. Culley gives but one method of de- 
termining the resistance of a battery, for which either a 
sine or tangent galvanometer is necessary. The 110de of 
effecting this object, where an one galvanometer may 
be employed, is omitted. We regret the omission, because 
the working out of this latter method is instructive in 
regard to the facts which it embraces, and the laws which 
are exemplified. It is also exceedingly neat and easy. The 
first method mentioned for comparing E, or the electromotive 
force of batteries, and that which isrecommendedasthe most 
correct, is that of De la Rive. But the peculiar course of 
this particular method is dependent on the fact that the 
battery resistance is, or may be, unknown, and a device 
for compensating this deficiency is, therefore, made use of. 
De la Rive, not knowing how to ascertain this point, could 
not make a comparison between the total circuit resistances, 
which in other modes is absolutely necessary. An expla- 
nation of the entire working of the operation would have 
been preferable. This seems to be more worthy of notice, 
because, in other branches presenting less dithiculties, the 
explanation given is complete, as, e.g., in referring to the 
compensation to be made in the employment of a shunt, 
we have the whole thing very minutely set forth, although 
a remark is appended to the effect that “In telegraphy the 
compensating wire is never required.” We have in this 
Appendix sume valuable remarks on the subject of 
“ Boucherising,” or injecting telegraph poles with sulphate 
of copper. The latest and best information on their pre- 
servation is added. 

There is a useful page for the learner of the Morse re- 
cording instrument. The hints given will facilitate the 
regulation of the periods for holding down the key, by 
suggesting fur each letter a word which is “scanned” in 
conformity with the directions, as, for A (.—) the word 
“ Alarm;” for B (—...) “Beautifully;” for K (—.—) 
“ Kiss me quick,” and so forth. The idea is a good one, 
and will aid the memory and guide the hand. 

The closing portion of the work is devoted to a number 
of most useful tables and calculations for reference, which 
will be thoroughly appreciated. 

In concluding our remarks, we would point out that as 
a handbook for telegraphists nothing could well be better; 
yet, for a beginner who brings to the study no knowledge of 
electricity or physics, a few short chapters, written so as to 
meet his difficulties, which are generally alike in every case, 
would much extend its usefulness. 

We think the time has arrived when all works having 
for their object instruction in telegraphic phenomena and 
their accompaniments should contain something beyond a 
record of results, As the science grows older its general 
value and esseutial qualities are developed. And as no one 
can be said to be a thorough telegraphist without being a 
good mathematician, chemist, and physicist, so the thought- 
ful student, and those belonging to the profession who 
rightly esteem the facts which it embraces, might expect to 
find in the most comprehensive work extant on telegraphy 
a scheme which will, as far as possible, satisfy the inquir- 
ing miod necessarily disposed to analytical research. We 
are anxious that the telegraphist should stand on the 
highest ground—that the profession should not be under- 
cokeek: The so-called learned professions have no intrin- 
sic claims to be esteemed so very superior in dignity to the 





subject of these remarks; and in this connection alone 
we do not see why a practical man—as hinted in Mr. 
Culley’s preface—should necessarily be thankful for the 
omission in this work of scientific or theoretical formule. 
We hope to see the scientitic and practical constantly 
united, so that we may not have to deplore the lack of 
first-rate men in telegraphy, nor be able to count their 
number on our fingers. An example of the justice of the 
foregoing remarks occurs to us. The work on “ Electrical 
Accumulation and Conduction,” by Mr. Webb, has never 
received the cordial appreciation which it undoutbedly 
deserves. Most persons who have attempted its perusal 
have pronounced it insufferably abstruse and uninteresting; 
yet how untrue this judgment is. The book is remark- 
able for the beautiful correctness of the treatment, and so 
thoroughly true that it becomes more interesting as page 
follows page. Now, in this work, pronounced so dry and 
difficult, is the best and clearest explanation of the word 
“ Resistance” that we have seen anywhere. It is so simple 
that any reader would be enlightened at sight. 

The fifth edition of Mr. Culley’s work is considerably 
enlarged and carefully revised. The evidences of Jaborious 
attention to its compilation are very encouragiug to the 
telegraphist. He may congratulate himself on having such 
a faithful guide and adviser at his elbow. 


A Practical Treatise on the Condensation of Seam. By N. P. 

Burcu. E.and F. N. Spon. London, 1871. 
WE can confidently recommend this handsome volume to 
the notice of engineers. [t is much more moderate in its 
dimensions than most of Mr. Burgh’s works, and it con- 
tains none of the admirable lithographs from working 
drawings which render previous books by this author so 
noteworthy. Nevertheless, Mr. Burgh still enjoys it 
would appear, the full confidence of engineers, who seem to 
continue to place all the information they possess at his dis- 
posal. The treatise before us contains no fewer than 212 
woodcuts, very well executed indeed, and reflecting much 
credit on both the engraver and author. In many cases 
they are too small to be quite satisfactory, but as a rule 
they are clear and intelligble enough for all practical pur- 
poses. We do not suppose that Mr. Burgh has illustrated 
every condenser tried or in use, but it is quite certain that 
no condenser possessing any value or useful in illustrating 
a principle has been omitted. 

Our author begins at the beginning, taking up his sub- 
ject in the year 1706, with Newcomen and Cowley, and 
traces his subject down to the very latest modifications of 
the surface condenser now in use, We shall not attempt 
to follow his progress minutely; we may point out, how- 
ever, that he for the first time explaius to the engineering 
community how it came to pass that Hall, in one sense 
the parent of surface condensation, failed to make it a 
success. Hall actually stopped up the ends of the con- 
densing tubes with screw caps, each perforated by a small 
rectangular opening intended to strain out impurities in the 
water. In Hall’s condenser the water passed through the 
tubes, the steam circulating outside them, and to secure this 
circulation the inventor used several curious devices, which 
were ultimately abandoned as unnecessary and objection- 
able. It should have been obvious enough that the distri- 
bution of steam must take place in spite of all obstacles, 
without any extraneous aids; because, if any greater 
tendency to rapid condensation existed in one part of the 
condenser than in another, the steam would immediately 
rush from the hotter to the colder portion of the vesse), 
and so equalise the action within it. Nothing of practical 
value was effected in surface condensation until the year 
1837, when the steamship Hercules was fitted with a sur- 
sace condenser in which the steam passed through the 
tubes. The condenser of this vessel, illustrated by Mr. 
Burgh at page 9 of his book, is wonderfully like those 
used in the great namesake of this old-fashioned steamer, 
her Majesty’s ship Hercules, It is interesting enough at 
the present moment to find that her Majesty’s ship 
Megvera was subsequently titted with surface condensers 
on Hall’s plan. In both cases, however, the inventor 
abandoned his perforated screw cap, and left the ends of 
his tubes open. 

The second chapter of the work deals with modern sys- 
tems of injection condensation for land engines. In the 
third chapter we have modern injection condensers for 
oscillating paddle-wheel engines considered. The illustra- 
tions in this chapter, though not very numerous, are clear 
and good. In succeeding chapters Mr. Burgh describes 
and illustrates almost every conceivable form of condenser 
used with screw engines; the arrangement of the tubes, 
and the method of packing the ends adopted by different 
makers. He has left little or nothing unsaid or unillus- 
trated in this department of mechanical science worth say- 
ing or illustrating. 

The seventh chapter is perhaps the most interesting in 
the book, because it deals with a subject never before 
touched on, so far as we are aware, in any book, 
viz. the application of surface condensers to oscillating 
paddle engines, Indeed, we believe that the working 
tracings of such a condenser published by ourselves lass 
winter—Nos. 36 and 39—were the first drawings 
of this class of engines ever given to the public. Mr. Burgh 
gives engravings of Davison’s condenser, patented in 1561, 
Watts’ arrangement, used in 1866, and Day’s system, used 
in 1865. In 1866 Messrs, Rennie fitted the mail steawer 
Nyauza with oscillating paddle engines and surface cou- 
densers which possessed some remarkable features. ‘The 
engines are nominally of 450-horse power, the cylinders 
being 78,%in. diameter, and 7ft. stroke. The coudensers 
are arranged in the wings, but the air-pumps between the 
cylinders. Each condenser contains 4350 tubes ,°,in. 
diameter, the total length of tubing beiug 43,000ft, or a 
little over eight miles. The air-pumps are 3ft, 1O}in, in 
diameter, with a stroke of 2ft. 9iv. They are driven by 
possibly the largest eccentri:s ever coustructed, haviuys 
adiameter of 5ft. 2in., the steel intermediate shaft being 22in. 
in diameter. The circulating water is driven through the 
condensers by centrifugal pumps worked by separate 
engines. 








204 


THE ENGINEER. 


Serr. 22, 1871. 








cx 


The eighth chapter is devoted to the consideration of 
surface condensers for vertical screw engines, and is very 
fully illustrated. We might extend this notice to an in- 
terminable length were we to notice seriatim the contents 
of all the chapters. We have spoken of the more import- 
ant so fully, that we must content ourselves with adding, 

hat in the remaining portions of the work Mr. Burgh d 
with syphon and waterfall condensers, ejector condensers, 
and Jall..the details of all sorts of condensers—such as air- 

umps, valves, valve seats, injection roses, &c.; not the 
interesting chapter being the sixteenth,which describes 
various systems of condensation applied to locomotive 
engines. The work concludes with various rules and 
tables for proportioning the various parts of condensers, 
which appear to be sound and well considered. A word 
of praise is due to the publishers, for the type, paper, and 
binding which are all excellent. 





FOREIGN PERIODICAL LITERATURE. 


In the “Comptes Rendus” of the French Academy for the 
4th September M. de Saint-Venant continues (p. 589) his 
memoir on the theory of the swell of the sea and of the waves 
formed in a “ chopping sea.” In this second portion the case of 
a sea whose depth is supposed to be finite is considered. Some 
of the results of these investigations are to be embodied in a 
memoir on the rolling of ships. Father Secchi’s third paper on 
the relations between the solar protuberances and the other por- 
tions of the sun appears at p. 593, and is illustrated by a wood- 
cut. MM. Pierre and Puchot present a memoir on the simulta- 
neous distillation of water and certain alcohols insoluble in water, 
which is worthy of attention. The experiments were made on a 
mixture of water and amylic alcohol, water and butylic alcohol, 
and finally on a mixture of all three. The authors promise a 
future paper on the same subject, in which they will bring for- 
ward other facta of a similar kind and of practical importance. 
H. Byasson’s researches on petroleum (p. 609) agree in the main 
with those of MM. Pelouze and Cahours. The Pennsylvania oil 
furishes fourteen hydrocarbons, each having a different boiling 
point, but M. Byasson is unable to agree with Pelouze and 
Cahours’ theory of the existence of several distinct kinds of 
paraffin, In consequence of the low heat-conducting power of 
petroleum the author points out that, when large quantities are 
operated upon, the portions in immediate contact with the 
still are partially decomposed, producing volatile hydrocarbons 
belonging to the first terms of the series. Moreover the separa- 
tion of the more volatile portions is imperfectly effected. To ob- 
viate this inconvenience the author suggests that coils of wire be 
placed in the heating vessel to distribute the heat equally through- 
out the entire bulk of the fluid. The ordinary methods of test- 
ing the inflammability of petroleum are, according to M. Byas- 
son, unsatisfactory, and he proposes an apparatus based upon the 
determination of the tension ef the vapour given off at a certain 
temperature. With regard to the origin of petroleum the author 
states that he has succeeded in obtaining experi tally a small 
quantity of a liquid hat 1 bling that substance. M. 
de Tastes follows (p. 611) with a paper on the atmospheric cur- 
rents of the northern hemisphere, with reference to the predic- 
tion of the weather. J. Moutier (p. 616) gives a direct method 
of calculating the heat evolved by the solution of gases in liquids. 
Two papers on spectrum-chemistry are contributed respectively 
by MM. Troost and Hautefeuille (p. 620) and by M. Ditte (p. 622). 
The first of these treats of the spectra of carbon, boron, silicium, 
and titanium, and the second of the spectra of sulphur, selenium, 
and tellurium. They show that the progress of thelines towards 
the ultra-violet corresponds exactly with the increase in the 
atomic weights in both groups of metals, thus furnishing addi- 
tional proof of the correctness of M. Dumas’ classification of the 
elements, published in 1827. A. Ditte follows, at p. 625, with a 
note on the preparation and properties of a sulphide of selenium. 

In “ Dingler’s Polytechnisches Journal” (vol. cci., No. 2), R. 
Schmidt describes (p. 92) a machine recently designed by Sent- 
ker for the Royal Arsenal at Berlin, for boring rocket cases, 
applicable also to the boring of pump trees. The principal feature 
of the machine is an exhauster for removing the chips as they are 
_ formed, thus avoiding loss of time by the withdrawal of the tool. 
Ingersoll’s hay press as made by various German firms is de- 
scribed at p. 98. W. Miiller follows at p. 117 with a long and 
exhaustive memoir on the manufacture of ruby glass coloured 
with gold, which contains some valuable practical information. 
F. Stolba (p. 145) shows how metallic objects may be coated with 
nickel or cobalt by simply dipping them intoa properly prepared 
solution. He also states that vessels which have contained 
petroleum may be perfectly cleaned and deodorised by the use 
of a solution of milk of lime. J. Wiesner (p. 156) has a short 
article nominally on the detection of wood fibre in paper, but 
really on the merits of A. Ungerer’s method uf making paper 
entirely from wood. Dr. Vohl, of Cologne, who has paid great 
attention to the subject, contributes two papers (pp. 165, 171) 
on the extraction of oil from seeds by means of bisulphide of 
carbon or canadol, alight hydrocarbon extracted from Canadian 
petroleum; of the two he prefers the latter, and he states that 
the volatile solvent may be effectually removed from the refuse 
cake, so as to permit its use as food for cattle as heretofore, and 
that the quality of the oil produced is not in the least affected. 
Even in the case of oils used for culinary purposes no disagree- 
able flavour remains. The process is also applicable to the ex- 
traction of oil from bones. The apparatus used for obtaining oil 
from seeds is fully described and illustrated. C. Finck (p. 172) 
gives the composition uf a certain dressing for cotton goods 
which was submitted to him for analysis, and states how it may 
best be prepared. N. Griiger (p. 174) publishes a note on the 
analysis of soft soap. C. Furstenau (p. 176) gives the results of 
a microscopic examination of some samples of ultramarine, which 
show that it is not a homogeneous substance, but consists of three 
distinct parts. §, Westphal’s process for dyeing and weighting 
black silk is noticed at p. 179. Dr. Ziurek gives an account of 
his experiments on the disinfection of cesspools in Berlin, in 
which he insists upon the necessity of separating the solid and 
liquid portions of the excrementitious matters. 

The “ Zeitschrift fiir Bauwesen” (Nos. viii.-x., 1871) contains 
(p. 829) the plans and elevations, accompanied by descriptive 
letter-press, of the workshops of the North German Railway 

Plant and Rolling Stock Company, which was established in 
Berlin in the spring of 1869, with a capital of one and a-half 
million thalers, The buildings were erected from the designs of 
J Hennicke and Von der Hude, at a cost of 346,000 thalers, ex- 
clusive of the land. H. Wiebe (p. 335) continues his paper on 
the use of diagrams for exhibiting the motion of the slide valves 
of steam engines. At p. 365 we find the new North German 














regulatious for land surveyors, in which the status, legal charges, 
qualifications, &c., of the profession are laid down with true 
German minuteness, A series of articles by Bolte on the failure 
of the earthwork at various points on the Bebra and Hanau Rail- 
way is brought to a conclusion at p.379. Partly in consequence 





of faulty 
the g the season, the embankments and 
cuttings on the above line appear to have given much trouble, 
and to have caused a delay of some months in the opening of 
the line. The special features of each case are illustrated by a 
i . In the next article Graeve (p. 389) gives an account 
of the strengthening of a roof by the introduction of iron ties. 
The roof in question is that covering the dome situated at the 
intersection of the nave and transept of the church at Seitsch, 
Silesia. Muyschel (p. 395) describes the erection of the bridge 
over the river Lenne at Lethmathe on the Ruhr-Sieg Railway, 
in the year 1859. The peculiar feature of this work was the 
unusual amount of subsidence which took place, owing to 
the peculiar composition of the mortar, the extreme cold of the 
weather, and the rapidity with which the building was carried 
on. Lent (p. 397) gives an account of the Berlin station 
of the Berlin and Lehrte Railway, a line which com 


construction, and partly owing to the peculiar nature of 
d and the wet: of 
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The dimensions are 4ft. Gin. by 3ft. at the commencement. 
increasing to 10ft. Gin. and to 12ft. by 9ft. 6in. The low level 
takes the drainage of eleven square miles, and is the main 
outlet for the drainage of fourteen and a-half square miles. 
At Chelsea the drainage of the western suburbs of London 
is lifted a height of L7}ft. to the od end of the low 
level main sewer, which passes from the Grosvenor Canal, 
Pimlico, vid Lupus-street, Bessborough-street, and along the 
north bank of the Thames, under the Embankment, to the end of 
Blackfriars Bridge, intercepting the Ranelagh, the King Scholar’s- 
Pond, the Fleet, and other sewers in its es og it 
passes along Queen Victoria-street, and pierces its way, for » 
good part of the distance by tunnelling, to Mint-street, and others. 
to the Abbey Mills Pumping Station, where the sewage is lifted 
36ft. for its discharge at Barking Creek. The main line is eight 
and a-quarter miles long, and it receives, in addition, two branches 
of about four miles, one from Homerton, the other from the Isle 
of Dogs. Its size increases with its progress from 6ft. Qin. 





Lebrte, on the Hamburgh and Hanover Railway, and runs to 
Berlin vid Gardelegen, Stendal, Rathenow, and Spandau. The 
principal difficulties were met with in carrying the railway over 
the Elbe, Havel, and the Spree, and finally at the entrance into 
the city of Berlin, Stuertz (p. 402) gives a formula for calcu- 
lating the thickness of chimney stacks according to the height. 
The other papers in the number are of strictly architectural in- 
terest. 

C. Broilliard, in the “ Revue des deux Mondes” for Sept. 15, 
takes a very gloomy view of our future wood supply, in conse- 
quence of the enormous increase in the consumption during the 
last few years, and the reckless manner in which the young trees 
are felled, no adequate provision being made for posterity. 
Although the article is written with special reference to the 
future supply of oak for the French navy, it contains much that 
is of general application, and is very readable. 





THE FLEET AND THE NORTHERN 
DRAINAGE. 


Accorp1ne¢ to an old chronicler three streams had at one time 
their sources in Hampstead and Highgate hills ; these were ‘‘ the 
Hole-bourne, the Ty-bourne, and the West-bourne.” The first of 
these presumably gave its name to the Holborn of the present day, 
the term probably meant the bourne or burn in the hole or hollow, 
It was at one time called Turnmill Brook, a name also preserved 
in Turnmill-street, Clerkenwell. Stow, again, speaks of the 
stream as the “‘ River of Wells,” from the number of wells which 
it touched, or tapped, in its course; such wells, streams, and 
localities including St. Pancras Well, the Brill Brook, St. Chad’s 
Well, Bagnigge Wells, Black Mary’s Well, the Ducking Pond near 
the present Coldbath-fields Prison, the Chimney Conduit, which 
furnished part of the ancient Lamb’s Conduit water supply, Lamb’s 
Conduit, Hockley-in-the-Hole, Clerk’s Well, whence Clerkenwell, 
and St. Bridget’s Well, whence Bridewell and St. Bride’s Church. 
The united streams next received the name of the Fleet, appli- 
cable to it for two reasons, the rapidity of its course, and from one 
of the other meanings of the word fleot (Saxon), a creek or inlet, a 
channel covered with shallow water at low tide. In early times 
the open stream of the Fleet was crossed by four bridges within 
the City boundaries, one of which is described by Stow as “‘a 
bridge of stone, faire coaped on either side with iron spikes, on ye 
which, towards the south, be also certain lanthornes of stone for 
lights to be placed in winter evenings, for commodity of travellers,” 
The Fleet was at high-water navigable by barges toCamden Town, 
and by larger vessels to Holborn. An anchor has been found in 
the bed of the ancient stream with remains of vessels, as high as 
the locality first-named. As London increased in the number 
of its buildings and inhabitants, important changes occurred in the 
character of the streams. Parts of them were diverted or filled up, 
and the remainder became common sewers, which they continue 
to this day. Long, however, before the Fleet was covered to the 
end of Blackfriars Bridge, it was dredged and preserved as a navi- 
gable canal to Holborn, numerous wharves and landing places 
were constructed on each side, and a large traffic was done in sea. 
borne coals and other commodities. But thecanal filled up rapidly, 
and, from the constantly increasing discharge of sewage into it, it 
became a nuisance. {t was accordingly covered in, and from Fleet- 
street to Holborn the Fleet Market was erected on the wide area 
now known as Farringdon-street. The course of the stream from 
its source to its discharge into the Thames was about five miles, 
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ter to 8ft. 3in. and 10ft. 3in. ol larger dimensions; its 
inclination is from 2ft. to 3ft. to the mile. At suitable places 
overflows into the Thames for storm waters are provided. The 
western division of the system taken by the low level, drains Ful- 
ham, Chelsea, Brompton, Kensington, and Shepherd’s Bush. 

Where the Fleet forms a junction with the low level, near the 
end of Blackfriars Bridge, the latter is 7ft. 8in. below Ordnance 
a. Se enn Re ogy of the Fleet — there are 

. on the perpendicu t. across, a very much larger area 
than can ever be needed for the flow, now that it is diverted into 
both the high and middle level mains, In section it is arched at 
top and bottom, with perpendicular sides. The works at the 
junction are of a very heavy, costly, and complicated character, 
and have been executed in co-operation by the engineer for the 
city of London in providing an outlet for the storm waters through 
the abutment of the new Blackfriars Bridge ; by the engineer of 
the Metropolitan District Company, in diverting the waters of 
the Fleet, and in constructing the n permanent works 
under the line; and, mainly, by the engineer for the Metropolitan 
Board of Works, in designing the tidal flaps and penstocks, with 
their respective chambers, in providing access to them, and in 
forming the actual junctions between the Fleet, the low level 
sewer, and the river. The railway engineering works involved 
formidable difficulties. On the one hand the line must be kept 
‘under ground,” and on the other it must allow a passage under 
the rails, at a certain absolute level, for the storm waters of the 
Fleet. The depth between the roadway above and the sill of the 
stream below was scarcely enough to make construction possible ; 
the difficulty was overcome by giving the area sufficient, under the 
railway, necessary for the passage of the water, horizontally, that 
could not be afforded vertically, and hence the fan-shaped mouth 
of the outlet. The low level main sewer passes close under the 
Fleet, which is run into it by an easy curve on the eastern side of 
Chatham-place, The connecting curve has a sharp inclination that 
will secure a good scour. To the west of the Fleet the main 
sewer is a barrel 8ft. 3in. in diameter, increased on its eastern side 
to 8ft. 6in., the size at which it is continued under Queen Victoria- 
street. The flow of the Fleet varies in volume at different periods 
during the night and day, but, from the abstractions by 
the junctions with the high and middle level sewers, it 
is of course greatly reduced, and excepting during floods, 
which are amply —- for by the works at Chatham-place, the 
connecting sewer between the Fleet and the low level, which is of 
com tively small section, is abundantly large to take the whole 
of the sewage delivered at that point. e junction is furnished 
with a penstock, by which, should need require, the stream from 
the Fleet may be shut off and discharged into the Thames by the 

e provided. There is another penstock fitted in the low 
evel sewer just before it reaches the Fleet, by which the stream 
from the west may be shut off and allowed to pass into the river 
by some of the overflows — higher up the Thames. These 
two penstocks will be seldom used, it is expected, and only in case 
of accidents, or when it is necessary to inspect sections of the 
sewers. 

The approach to the mouth of the Fleet from the Thames fore- 
shore is, as will be seen from our engravings, pages 196 and,200, by a 
paved incline, widened where the District Railway passes over it, 
and depresses the roof of the passage. Beyond the railway, on a 
stage with steps in front, are a pair of cast iron tidal flaps, of 
great strength, hung from the top, and with all the faces planed so 
true as to make them almost absolutely water-tight as against the 
incoming tide, but so nicely adjusted as to open toa comparatively 
small stream from within, Two pairs of chambers of considerable 
length, all smoothly and strongly paved, interpose between the 
tidal flaps and the peastocks, of which there are two pairs, one 
above the other. Notwithstanding the great weight and strength 
of these ponderous sluice gates, they are raised or lowered with 
ease by two men at the winch ; but the gearing is of course con- 
structed to give great power, and the operation is not, nor need it 
be, rapid. The upper penstock chamber has only 2lin. between 
its roof and the roadway overhead, but its construction is strong 
enough to leave no reason to fear an accident. It is of iron girders 
of 1}in. metal, 12in. deep, with 12in. flanges at the bottom and 4in. 
flanges at = upper edge. The buckle plates that fill the spaces 





The last of the aa likely to be made for g t has 
just been completed by the connection of the Fleet with the main 
drainage system of London, —< by Mr. Bazalgette, and ex- 
ecuted under the authority of the Metropolitan Board of Works. 
It can scarcely be n to recall the principal features of this 
great scheme, which consists of three main sewers upon each side 
of the river, running from west to east at different levels, the 
high, the middle, and the low levels, intercepting in their course 
the cross sewers from north to south, and from south to north, 
that formerly discharged their contents direct into the Thames. 
Numerous other brooklets of smaller dimensions than the Fleet 
have necessarily been, like it, converted into sewers, and are dealt 
with in the same way as it, diverted into the mains, and conveyed 
to Crossness Point on the south, or Barking Creek on the north 
bank of the Thames, and at these points discharged into the river. 
An essential feature of the main drai system is to convey as 
much as possible of the sewage down to the point of discharge by 

vitation. The Fleet is tapped by both the high and the middle 
evel main sewers at the intersections, and there only remains of 
the contents to be taken up by the low level what is collected in 
the space between it and the middle level, with occasional storm 
water after heavy rainfall, which, above a certain height, will be 
discharged direct into the Thames, through the abutment at the 
north end of Blackfriars Bridge ; the former outfall, it may be re- 
membered, having been higher up the river. 

The form of the main inage sewers is generally circular, as 
affording the greatest strength ani capacity, involving the smallest 
amount of brickwork, and incurring the least cost. The high 
level forms a junction with the Fleet at the foot of Hampstead 
Hill, This main is a substitute in part for the open Fleet and the 
Hackney Brook. It—the high level—is nearly eight miles long, 
and drains about ten square miles of area, It forms a junc- 
tion with the middle level at Old Ford, Bow, where there 
are five penstocks provided for the selection and control of the 
channels, From thence the sewage flows to Barking. It com- 
mences with a barrel of 4ft. 6in. in diameter, increasing in its course 
to 5ft., 6ft., 7ft., 10ft. 8in., and 11ft. Gin. At its termination it is 
12ft. Gin, in diameter, It commences with a fall of about 50ft. to 
the _ ends with a fall of about 2ft. tothe mile. The middle 
level, which embraces nearly eleven and a-half miles in length, 
commences near Harrow-road, Kensal-green, and passes under 
Paddington Canal, along Uxbridge-road, Notting-hill, Oxford- 
street, street, Liquorpond-street, to High-street, Shoreditch 
Church-street Bethnal-green, and under the Regent’s Canal and 
the North London Railway to the junction with the high level at 
Bow. The main line is and a-half miles in le » and it is 
joined by a main branch at Piccadilly. It has a fall of 174ft. to 
the mile at the upper, and of 2ft. per mile at. the lower end, 





the g are of jin. metal and 6in. deep in the centre, 
The ironwork is covered with a layer of concrete, on which the 
granite sets are laid in the ordinary manner. The bearings be- 
tween the girders are short, the two chambers being 12ft. by 10ft. 
each. The girders were tested separately before they were laid up to 
17 tons Access is obtained to the upper penstock chambers 
and the passages between them and the tidal flaps by ordinary 
stairs ; the descent to the bottom of the Styx is by perpendicular 
iron ladders fixed to the side walls, The dark abyss does not fur- 
nish, as may be supposed, either sweet smells or pleasant sounds ; 
the odours from small sewers, however, are much more offensive, 
as we were informed. When a considerable body of water has to 
pass the works into the Thames its roar in the passage is almost 
deafening. 

A section, given in our drawings, under a particular part of 
Queen Victoria-street gives an idea of the character of the works 
and the provisions to which the engineer of the Metropolitan Dis- 
trict way and his assistants to accommodate themselves. 
A great variety in section was necessitated in the length between 
Blackfriars and the Mansion House stations, from the subway on 
the a having to be carried over the railway to form a junction 
with the other subway in Queen street. It is satisfactory 
that there is a prospect of the Embankment subways being put to 
better use than that under Southwark-street. A 3ft. gas main has 
peeey te ape laid by the Gaslight and Coke Companyin the subway, 
from their works to Westminster Bridge, and a commencement has 
been made in laying a2ft. main from the works tothe Mansion House, 
in the subway passing under Queen Victoria-street. These take 
up only a fraction of the sj provided in the subways. 

We Low pleasure in Ww. the courtesy with which 
Mr. Thomas Lovick, of the engineers’ department of the Metro- 
politan Board, and Mr. Boag, resident engineer, have facili- 
po a inspection of these curious and important engineering 
wo! 





THE MONT CENIS TUNNEL. 

Tuts remarkable work was inaugurated with all due pomp and 
circumstance of State on Sunday last. Our special correspondent 
states that the late hour at which the ceremonies concluded 
render it impossible to furnish us with particulars before this 
(Friday) morning, when they are too late for press. It must 
suffice for the present to state that on the 15th trains passed 
through the tunnel both ways with the most perfect success. 
No trouble was experienced in the matter of ventilation, the 
distance, about seven miles, being traversed in a little over thirty 
seven minutes, 
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Tuls invention consists of the improveweuts in heating steel 
pens and other steel articles for hardening, and in apparatus for | 
that purpose, by which improvements the pens and articles are | 
hardened without the formation of oxide or scale on their surface, 
and the ordinary process of scouring is thereby dispensed witb. 

Fig. 1 represents in side elevation, and Fig. 2in end elevation | 
an apparatus for heating steel pens and other steel articles for | 
hardening, the said apparatus being constructed according to this 
invention. The apparatus consists of a furnace a and movable cover 
b, made of plates of iron lined internally with fire-brick or other pro- | 
tecting material; and d is the ashpit. The furnace is fed with | 
fuel by the doors ¢, at each end of the furnace, and the ashpit is 
closed by the doors f, f. Air for cnqgeetes combustion is sup- 
plied to the ashpit by perforations in the sides. These perforations 
are opened or partly closed, so as to regulate the quantity of air 

assing to the furnace by the sliding perforated plates h, h, moved 
> the handles i, i. The heated air and products of combustion 
escape fiom the furnace a by the chimney or flue 6? in the cover 
b. Across the top of the furnace a series of cylindrical boxes or 
chambers & issupported. In these boxes or chambers the steel pens 
or other steel articles to be heated are placed. The boxes fit closely 
in icircular openings in the sides of the furnace, the movable 
cover 6 being furnished with nearly similar semicircular openings, 
which when the cover is in its place embrace closely the boxes or 
chambers k, &. One end of each of the boxes is furnished with a 
flexible gas supply pipet. Near the closed or gas supply end of 
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each box or chamber is a perforated plate or division for pre- 
venting the articles placed in the box passing into the gas supply 
ipe. The gas isupply pipes convey carburetted hydrogen to the 

xes or chambers k, k. 

In using the apparatus, the furnace having been heated, the 
cover is raised by means of chains at n,n. The heating boxes are 
then tilted, so as to incline upwards their open ends. They are 
then charged with the articles to be hardened, and the charged 
boxes are restored to the horizontal position represented ; 
the cover is finally lowered on to the top of the furnace 
so as to close it. On first heating the articles in the boxes a plug 
p may be inserted into the open end of each box, as represented 
in Fig. 2, so as to prevent the entrance of air. Before the articles 
in the boxes attain a red heat the plugs are withdrawn, and gas 
from the supply pipes is allowed to pass into the boxes, so as to 
fill them with gas, the gas escaping from the boxes at their open 
ends, where it is ignited and burat. The steel articles in the 
boxes or chambers are thus heated in contact with an atmosphere 
of carburetted hydrogen or illuminating gas, and in consequence 
of the absence of oxygen no scale or oxide is formed on their sur- 
face during the heating process. After the articles have been 
heated to the required temperature the several boxes or chambers 
are tilted so as to depress their open ends, The contents of the 
boxes or chambers thereby fall through the flames at the said open 
ends into the bath or baths of oil or other hardening medium g, gq, 
situated under the said open ends of the boxes or chambers. The 
heated articles are thus hardened. 
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European markets, and also sugar at present consumed only 





in the colonies, has been at work on an extensive scale for a 
long time, and we may possibly some day be enabled to speak 
at greater length of these important appli ot invention, 
science, and capital, to the food supply of the millions of Europe. 

The plough drill was more ially designed by him for the 
a ee of renovating and improving the natural pastures of New 

d. The first machine on this design was built for Mr. 
Tooth by Messrs. Garrett and Sons in 1865, since which time it 
has been in almost constant use upon his station at Alford, 
Christchurch, Canterbury, New Zealand, and the same firm have 
already supplied Mr. Tooth with a second machine, besides orders 
for machines of precisely similar construction for other colonists. 
The great improvement effected in the Alford property is such, 
according to Mr. Tooth himself, that the pastures of this station 
are slowly but surely taking the consistency of a solid turf com- 
posed of the best English grasses, in lieu of the coarse, tussocky 
herbage of the district. 

The seed is contained in the box A, in form very like that 
of Garrett's ordinary Suffolk corn drill, whence it is delivered 
by the cup barrel B, which is driven off the travelling wheel 
by means of a chain arrangement, having two changes of 
speed, into the telescopic pipes C leading down to the levers D. 
Into these levers are keyed the stout wrought iron pipes E, upon 
which the very original shoes or shares F—of which we give a 
separate illustration—are fastened by set screws. These shoes are 
hollow and chisel pointed, being made of steel, for cutting into the 
ground and overcoming the tussocks, roots of trees, and other ub- 
stacles, to be found upon and under the surface of the ground. 
The depth of the grooves or furrows is regulated by fastening the 
rollers or discs G higher or lower on the pipes E, by means of the 
cramps shown in drawing. The seed is, of course, deposited 
through the shoes F in the bottom of the grooves or furrows cut 
by them, and the ground is then p J and lidated over the 
seed by the rollers G. The wheels are much higher and stronger 
than those of the ordinary drill, and the whole machine is specially 
adapted for rough usage. It is drawn by two horses, the driver 
riding upon the top of the box, whence he is able to watch the 
action of the levers, to wind them up or lower them as necessary, 
by means of the large fly-wheel H, which communicates by means of 
sheaves and chains with the ordinary winding barrel J at back of 
drill, and to regulate the position of the box, to suit hilly or uneven 
land, by means of the regulator K, which is similar in principle 
to that in ordinary corn drills. It can be easily understood from 
the drawing. The framework in front of the driver is arranged as 
a platform, upon which sacks of seed, wherewith to replenish the 
box when ‘airihiing very large areas, can be laid. The distance be- 
tween the rows can be easily regulated in the usual manner in 
drills, by altering the number of levers used. The levers are 
easily shifted, fixed on or taken off the arras bar by a joint 
specially designed for this purpose, each joint containing one bolt 
and nut only. Of this we give a separate illustration. The levers 
are made fore and aft, in order that they may not become choked 
with large tufts of grass and weeds, large stones, or other im- 
pediment passing through the tussocks we have spoken of 
the fore shoes are clear of the obstacle before the after ones 
encounter it. There is also this special advantage in this machine, 
that, by means of the wheel running behind the shoe, it regulates 
at pleasure the depth at which the seed should be deposited—a 
point of great importance in sowing small seeds, 











FRANKFORD ARSENAL, PHILADELPHIA. 


FRANKFORD ARSENAL lies within the limits of Philadelphia, in an 
open, level country, about 36ft. above the level of the Atlantic 
Ocean, and is 40 deg. N. lat. and 77°08 deg. W. long. from Green- 
wich, or five miles in a north-easterly direction from the State- 
House in Philadelphia, about a quarter of a mile south of the 
Philadelphia and Trenton Railroad, and is bounded on its south" 
east end by the Delaware river, sou th and south-west by the Frank- 
ford creek. 

The arsenal grounds cover an area of 62 acres and 82 square 
rods, The first purchase was made in 1816 of something over 
twenty acres. In 1837 eight acres were added, and in 1850 the 
third and final purchase, 33 acres 88 square rods, was made. The 
arsenal grounds are separated from Bridge-street by a stone wall 
9ft. in height, 2ft. in thickness, and 550ft. in length, and a 9ft. 
iron railing of 670ft. in length, while the eastern limit is bounded 
by a close-boarded fence 1535ft. in length. A wall similar to that 
on Bridge-street, 1535ft. in length, ne the grounds from 
Tacony-road, and a 3835ft. wall, extending above the high-water 
mark, encloses the grounds along the Delaware river and Frank- 
ford creek. 

In 1816 Captain John H. Reese was in command of the arsenal, 
which then consisted of storehouses for the _—— of small- 
arms, &c. The number of enlisted men in 1816 was twenty-one ; 
they were enlisted for five years, and employed as carriage-makers, 
armourers, artificers, and labourers. From the time of its esta- 
blishment to 1851 the arsenal was exclusively an arsenal for re- 
pairs. Since that time it has been designated an arsenal for con- 
struction, and is now one of the most important arsenals in the 
United States. The smallest number of civilians ever employed 
here was one, the largest 1250, in 1864, Large numbers of men, 
women, and children were employed during the rebellion in 
making small-arm and fixed ammunition. The principal articles 
now manufactured are the metallic cartridges, ot which we will 
soon speak, nie 

Upon the grounds there are about sixty buildings. The 
barracks for the soldiers are built of brick on a brownstcne 
foundation, and are 100ft. by 40ft. in size, and two stories and a 
basement high. There are large airy buildings for married soldiers, 

retty and comfortable officers’ quarters, hospital, ouse, 
vc.; an immense building, erected in 1865, to facilitate the manu- 
facture of ammunition, but now used as a storehouse ; two large 
storehouses for a infantry, and artillery equipments ; 
several large buildings for manufacturing p ; frame build- 
ings filled with ammunition ; other buildings beneath which salt- 
petre and sulphur are stored ; a fine large laboratory, &c. The 
cellars of the storehouses are filled with lead. 

Then there are two powder magazines, one for the storage of 
musket powder, and the other for percussion powder. The 
former is built of brick, and is 52ft. by 34ft. in size, one and a- 
half stories high, and for its protection is surrounded by high ram- 
parts of earth. It contains 500 barrels of powder, and ‘is’ capable 
of holding 1600 barrels, each weighing 100 pounds. A few hun- 
dred yards from this building is a similar one, builtof brick. It 
covers a cistern partly filled with water, in which are placed jars 
containing the percussion power, which has more than thirty times 
the explosive force of the common musket powder. It is neces- 
sary to keep it continually moist, and where nothing can reach it, 
in order to avoid an explosion, which, if it occurred, would be in- 
conceivably terrific in its nature. Another cistern, 14ft. by 14ft., 
is used also for storing the pone powder. : 

Most of the buildings at the arsenal are built of stone and brick. 
and several are fire-proof. They are handsomely ornamented, and 
improve the aspect of the place greatly. The grounds between the 
buildings are either cultivated as gardens with nice enclosures, or 
as lawns. Numerous shade-trees are planted all over the grounds. 
Twenty-two gas lanterns are distributed over the arsenal. The 
place has been much improved since its establishment, and will te 


more so for to come, 
The man ure of metallic-case cartridges was undertaken at 
this arsenal in October, 1866, but for some time this work was only 


experimental. Within the last few years the plan of manufacture 
has not only been perfected, but the machinery employed therein 
has been brought to the very highest point of m 
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reduced to a minimum, less than one-fourth of what is required to 
prime the entire circumference in the rim fire. The regulation 
cartridge consists of a copper case, seventy grains of musket 
powder, atin-plate cup (now made of copper), half grain of per- 
cussion composition, and a lubricated lead bullet weighing 450 
grains. ‘The case is a copper tube, slightly conical, with a rim at 
the closed end to facilitate its withdrawal from the chamber of 
the gun after firing. The percussion composition is deposited in 
a small shallow recess made on the outside of a copper-plate cup, 
which is placed within the copper case and pressed snugly against 
its closed end. Two vents at the extremities of a diameter of the 
recess communicate the flame from the fulminate to the powder 
charge. The bullet enters more than half its length into the case, 
that the lubricant in the grooves may be entirely covered and pro- 
tected; and to render the cartridge waterproof the edge of the 
case is pressed hard against the bullet. 

The process of manufacture at the arsenal is very attractive. 
The cases are made by punching discsfrom a copper strip, which 
are then pressed into cups, and, by going through three single- 
action presses, are drawn out to the required length at the rate 
of seventy-five a minute. The tubes then pass through a trimming 
machine, which cuts them to a required length, leaving clean, 
smooth edges. The case is then placed under another instrument, 
which quickly developes the rim or head, and it is then finished. 
The anvil cups, which hold the fulminate, must be sufficiently 
rigid to resist the blow of the hammer, and are made from sheets 
of copper, and are brought to the necessary state of perfection by 
other machines. The priming operation then succeeds. The per- 
cussion composition, of the consistency of thick paste, is deposited 
in the recess or cavity of the cup of the [priming machine, a very 
ingenious piece of mechanism that performs this work with the 
greatest accuracy and perfect safety, and primes at the rate of 
thirty a minute. While the composition is still moist the primed 
caps are put into the headed cases and crimped in position. The 
cases are now loaded with powder and bullet by means of a curious 
machine, consisting of a revolving circular plate with holes or re- 
ceivers, and a hopper and powder measure. The cases and bullets 
are fed on revolving plates, thirty-five a minute. The former are 
lifted into the receivers, pass under the hopper and measure for a 
charge of powder, and then under the bullet-feeder for a lubri- 
cated bullet. In order to insure a full charge of powder in each 
cartridge, the machine is provided with a bell which gives notice 
to the operative of any failure in this particular. The edge of the 
case is then crimped on the bullet in a very simple manner. The 
powder is placed in a pasteboard hopper about 2ft. above the 
machine, and is fed to the cases through a paper tube lin. in 
diameter. The hopper and tube stand inside of a large conical 
shield of boiler iron. 

Accidents are only possible during the process of manufacture 
with the loading machine, and every precaution has been taken to 
provide against their occurrence. As the machine is now made 
and arranged, the explosion of one cartridge may communicate 
fire to the few charged cases near it without danger. The entire 
charge of powderin the hopper may be thus exploded without the 
possibility of injury either to the operative or to the machine, as 
the hopper and tube offer but slight resistance to the action of the 
gases that expend their forces in every direction without affecting 
the stability of the protecting shield. This has been proved by 
experimentally exploding full charges of two and a-half pounds of 
powder in the hopper itself. But the explosion of a cartridge in« 
the operation of loading is of very rare occurrence, for out of 
nearly five millions loaded in the past six months only two have 
exploded prematurely, resulting in no damage whatever. After 
loading the cartridges are wiped clean and placed in paper pack- 
ages and wooden boxes for storage or issue. 

There are at the arsenal a large number of both paper and me- 
tallic cartridges. The employés manufacture the metallic am- 
munition at the rate of 10,000 a day, and in case of emergency 
have at present machinery enough to turn out 100,000 in eight 
hours. One hundred and fifty civilians are now employed at the 
ursenal, Quite a number of skilled machinists are busy making 
machinery for the fabrication of metallic cartridges. The Go- 
vernment property, including the buildings, is valued at 
5,832,440°78 dols. 

Besides the thousands of shells, and shots, and various patterns 
of guns, are French, English, and Mexican trophies, used to orna- 
ment the grounds, There is a building at the place known as the 
proof-house. This is a department of great importance, Experi- 
ments are made there with various patterns of small-arms and 
ummunition, to investigate the different questions that arise with 
regard to their manufacture. Among these are the initial velocity 
of the balls, pressure of the powder on the gun, the influence of 
different systems of rifling on the flight of the projectiles, the 
determining the proper proportion of weight of charge and bullet, 
and many other questions of importance, 

The cartridge, when finished, is 2°285in. in length, and weighs 
6804 grains. The mean initial volocity of the regulation bullet, 
with the metallic centre-fire cartridge, from a Springfield breach- 
loading rifle musket, measured on the arsenal grounds by the 
Schultz ballistic chronoscope, was 1353ft. a second, the charge 
being 70 grains of powder; with 100 grains the mean velocity was 

1684ft. The materials required for 100,000 cartridges are 2632 lb. 
of sheet copper, 667 lb. sheet tin plate (copper is now used instead), 
6500 lb, lead, 60 1b. lubricant for bullets, 1000 1b, musket powder, 
74 lb. percussion composition. 

The percussion composition consists of 35 parts of fulminate of 
mercury, 16 of chlorate of potassa, 45 of glass dust, two of gum 
arabic, and two of gum tragacanth. ‘These are mixed without 
danger by using the fulminate in a moist state,— United States 
Army and Navy Journal. 








SOUNDING THE Batric.—The German Correspondent says the 
steam advice ship Pomerania returned from her cruise in the 
Baltic on the 24th of August. After running from Stockholm to 
Gothland she anchored on the 20th July in the harbour of Wisby, 
a little town which lies among the ruins of ancient churches and 
the towers of fortifications of an earlier age. The Pomerania 
sailed eastwards till she approached the Russian coasts, and after- 
wards returned to Gothland, and thence to Memel. She crossed the 
deepest part of the Baltic in three different directions, steamed 
along the Prussian coast to Daustic, and then examined the Baltic 
between the coasts of Pomerania, Gothland, Oeland, and Riigen, 
Attercoaling at Stralsund she rounded the Cape of Arkonain Riigen, 
and passed to the west along the coast of Pomerania, Mecklenburg, 
aud Holstein. During the whole of these journeys soundings were 
carefully taken, the bottom dredged, the surface and deep-water cur- 
rents observed, and the temperature of the waterat thesurface andat 
some depth, as well as the proportion of salt it contained, deter- 
mined. The results of these observations will be published after 
they have been subjected to proper scientific examinations, The 
greatest depthof the Baltic between Gothland and Windau was 
found to be 720ft., not 1100ft., as was formerly supposed At 
the depth of from 600ft. to 720ft, the water was, at the end 
of July, very cold, the thermometer giving from one-half to 
two deg. R. No plants were found at this depth, and 
only a few Specimens of one or two species of worms were 
brought up with the clay and mud. The cold probably prevents 
fresh-water animals from living at such a depth, while the 
small quantity of salt which the water contains renders it unfit to 
support sea animals, Animal life abounds from the surface to 
about 300ft. below it, while plants were seldom found at a depth 
of more than 60ft. The Baltic is supplied with salt water by the 
Kattegat, through which a deep-water current flows into the Bal- 
tic, while the brackish water, which is lighter, streams into the 
North Sea by a surface current. Both and vegetable life 
was found to be most abundant on the coasts of 
Schleswig, and Holstein, and in the Bay of Lubeck, 


percussion composition in the centre of the head the quantity is 
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ments in electric telegraph apparatus, and in circuits for the same.”— 
30th August, 1871. 

2290. James LeappeTTerR, Barrow-in-Furness, Lancashire, ‘ Improve- 
ments in apparatus to be used for brewing, cooking, and other similar 

8 


** Improve- 
. 


Southampton-buildings, London, “ Im- 





p' , 

2292. CHARLES Denton ABet, Southampton-buildings, Chancery-lane, 
London, ‘‘ An improved process of and apparatus for dyeing wool and 
other filamentous materials.”.—A communication from Leon Allart, 
Roubaix, Nord, France. 

2296. A ANDER Horace BRANDON, Rue Gaillon, Paris, ‘‘ Improvements 
in projectiles.”—A communication from Burkley Benjamin Hotchkiss, 
Rue Gaillon, Paris. 

2298. WittiaM Rospert Lake, Southampton-buildings, London, “ An 
improved compound for treating hides or skins preparatory to tanning 
pu — communication from Louis Frederick Robertson, New 

ork, U.S. 

2300. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improve- 
ments in multiple colour paws machines.”—A communication from 
Armand Albert Dunk, Philadelphia, Pennsyvania, U.S.—3lst Avgust, 





1871. 

2302. Tuomas Henry Taytor, Middleton, Lancashire, “ Improved xppa- 
ratus for sowing or distributing seed.” 

2304. Gustav Lupwia Benrens, St. Peter's-road, Mile End, London,‘ Im- 
provements in the application of exhaust to the millstones of flour 
mills, and in apparatus or appliances in connection therewith.” 

2306. EBENEZER THORNTON, Bradford, Yorkshire, ‘* Improvements in 
cooking apparatus or kitchen ranges.” 

2308. Jonn KNow.es LeaTHER, St. Helens, Lancashire, ‘‘ Improvements 
in the facture of bleaching powder.”—1st September, 1871. 





Inventions Protected for Six Months on the Deposits of 
Complete Specifications, 


2352. Joseph Atkinson, Rock Ferry, Cheshire, ‘‘Improvements in 
metallic telegraph poles.”—A communication from Elijah Freeman 
Prentiss, Montreal, Canada.—6th September, 1871. 

2388. Epwarp Brasier, New Cross, Surrey, ‘‘ An improved machine for 
breaking, softening, separating cleaning, and opening bamboo, sugar- 
cane, and other fibrous plants, chiefly designed for the preparation of 
the same for the manufacture of paper pulp.”—9th September, 1871. 

2408. GeorGe HasE.tineE, Southampton-buildings, Chancery-lane, London, 
“An improved method of and apparatus for indicating the weight of 
the cargo or contents of a ship or other vessel afloat.”—A communica- 
tion from Stephen Roff, William Brooks Hoffman, and Joseph Lukey, 
Melbourne, Victoria.—12th September, 1871. 


Patents on which the Stamp Duty of £50 has been Paid. 


2815. WiLL1aM Rospert LakeySouthampton-buildings, London, “‘ Brush- 
making machinery.”—12th September, 1868. 

2817. Joun CopparD, Lower Park-satreet, London, “‘ Mincing meat, &c.” 
—l4th September, 1868. 

2823. JoNATHAN DuMBLETON PinroLp, Rugby, Warwickshire, ‘‘ Grinding 
grain, &c.”—14th September, 1868. 
2841. ALFRED Rooker, East-street, Lamb’s-conduit-street, London, “‘ Cur- 
tain rings.”—15th September, 1868. 
2857. Witu1aM_) =Berrs, Wharf-road, 
bottles, &c.”—16th September, 1868. 

2864, ALEXANDER Francis Camrse.t, Great Plumstead, Norfolk, ‘‘ Ships.” 
—l17th September, 1868. 

2958. James Francis WANNER, Charles-street, London, ‘‘ Embroidering 
or ornamenting fabrics.” —24th September, 1868. 

3594. JoHN Bourne, Leith, N.B., ‘‘ Producing and generating heat, &c.” 
—25th November, 1868. 

2822, MatrHew Avoustus Sovt, Leadenhall-street, London, “Spring 
pendulums for chronometers and clocks.”—14th September, 1868. 

2855. GeorGe Brereton SHarre, Llanelwedd, Builth, South Wales, 
** Fire-grates.”—16th September, 1868. 

2757. JoHN CRAWFORD WALKER, Gainsborough-square, Hackney Wick, 
London, ‘* Coppers or boilers.”—7th September, 1868. 

2849. FREDEKICK Francis GREENWOOD, Hornsey, Middlesex, ** Fasten- 
ings for buckles.” —16th September, 1868. 

2853. JOSEPH DE Masy, Rue de la Montagne, Bruxelles, Belgium, ‘‘ Rail- 
way ticket cases.”—16th September, 1868. 

2861. Joun Davey, Crofthole, Sheviock, Cornwall, ‘ Ploughs.”—17th 
September, 1868. 

2872. WILLIAM CLIssoLD, Dudbrige Works, near Stroud, Gloucestershire, 
“ Feeding wool, &c.”—17th September, 1868. 

3039, CHARLES Francois Gatanp, Lidge, Belgium, and ALFRED SoMMER- 
VILLE, Birmingham, ‘ Repeating fire-arms.”—5th October, 1868. 

2876. WILLIAM Cross, Jonson-place, Paddington, London, “Carriage 
door stops.”—18th September, 1868. 

2877. Henrietta VANsITTART, Richmond, Surrey, ‘‘ Screw propellers.”— 
18th September, 1868. 

2941. James Torpitt, Belfast, Antrim, Ireland, ‘‘ Treating, preserving, 
and utilising potatoes.”— 25th September, 1868. 


City-road, London, “ Capsuling 





Patents on which the Stamp Duty of £100 has been Paid. 

2507. Georce Cotes, Gresham-street West, London, and James Arcal- 
BALD JAQUES and JoHN AMERICUS FansHAWE, Tottenham, “ Bags, sacks, 
and pouches.”—11th October, 1864. 


1304. Perer Joet Livsey, Manchester, mirrors.”—A 
eommunication from the Florence M y.—lith May, 


1871. 

1329. James Hayman, Kennington-road, St. Mary, Lambeth, Surrey, 
** Rescuing persons from fire.” i 

1330. Tuomas Ropert Hay Fisken, Mirfield, “ Steering ships, &c.”—17: 
May, 1871. 

1336. Ropert Patron, Snodland, and Wit11aM Piper, Maidstone, “ Pulp 
for paper, &c.” 

1339, Witt1aM Epwarp Newton, Chancery-lane, London, ‘‘Generating 
and carburetting illuminating gas.”—A communication from Cordello 
D. Elmer.—18th May, 1871. 

1370. ALFRED VinceNT Newton, Chancery-lane, London, “ Railway 
carriage wheels.” — A communication from Richard Norton Allen, 
Lorenzo Willard Kimball, William Henry Mallory, and Edwin Langdon 
Butterfield. 

1373. James Jones, Birmingham, “Coffins.” —22nd May, 1871. 

1411. ALrRED TyLor, Newgate-street, London, “Liquid meters.”—26th 
May, 1871. 

1438, CHARLES FREDERICK WHITWORTH, Cuxwold, near Caistor, “‘ Fasten- 
ing gates or doors.”—30th May, 1871. 

1510. Witu1am Rospert Lake, Southampton-buildings, London, “* Manu- 
facturing small articles by stamping them from sheet metal, &c.”—A 
communication from Elisha Dyer.—7th June, 1871. : 

1606, Witt1aM Renny Watson, Glasgow, N.B., ‘ Mills for crushing sugar 
cane.”—17th June, 1871. 

1607. Witt1am McNasp, Cambridge-terrace, London-road, 
“‘Cutting, punching, and otherwise preparing the ends of 
&c.”—19th June, 1871. a 

1761. Joun FarreEL, New York, U.S., “Fire and burglar proof safes.”— 
6th July, 1871. 

1799. GEorGE Henry Exuis, High Holborn, London, “Garden and field 
rollers.”—10th July, 1871. ; 

1807. WiLt1aM SPENCE, Quality-court, Chancery-lane, London, “ Roastin; 
pyrites, &c.”—A communication from Messrs. Perret Brothers an 
Olivier.—11th July, 1871. n 

1969. EpwARD TaYLor, Rochdale, “‘ Manufacturing manure.”—27th July, 








Hand or toilet 


, Clapton, 
bale hoops, 


1871. 

2047. James HoskKeNn, Fenchurch-street, London, and Francis GEORGE 
Fevry, Merrick-square, Southwark, Surrey, ‘‘ Water waste preventers, 
or automatic apparatus fcr regulating the flow of liquids from constant 
supply pipes or vessels.” —3rd August, 1871. 

2057. Epwarp JosepH WILLIAM Parwacortt, Leeds, “Consolidating or 
solidifying oils to be used in the manufacture of floorcloths, in the 
method of manufacturing the floorcloth, &c.”—4th August, 1871. 

2070. Epwarp Joserpn Wituiam Parnacort, Leeds, ‘Certain flexible 
elastic waterproof sheets as substitutes for oiled silk, &c.”—5th August, 
1871. 

2122. James Youne, Limefield, N.B., ‘‘ Carbonate of soda.” 

2123. James Youna, Limefield, N.B., ‘‘ Hydrocarbon oils.”—11th August, 
1871. 

2144. Bristow Hunt, Serle-street, Lincoln’s-inn, London, ‘‘Tanning hides 
or skins."—A communication from William Alfred Hacker.—15th 
August, 1871. 

2237. JosepH Turopork Dann, Gloucester-place, Cowley-road, Brixton, 
“Pearl hardening, white of baryta, &c.”—A communication from 
William Ahrens.—25th August, 1871. 

2264. Joun Burton, Deligne-street, Radford, and JouN MELLERs, 
Heanor, “‘Clipping sprigged or spotted nets, laces, &c.”—29th August, 
1871. 

2286. Grorce Lirrie, Rutherford Park, New Jersey, U.S., “Electric 
telegraph apparatus, &c.”-—30th August, 1871. 

2289, ErRNEsT Bazin, Rue Taitbout, Paris, “Extracting slime and sand 
from the river or sea, &c.”—31st August, 1871. 

2352. JosepH ATKINSON, Rock Ferry, ‘Metallic telegraph poles.”—A 
communication from Elijah Freeman Prentiss.—6th September, 1871. 

2388. Epwarp Brasier, New Cross, “ Breaking, softening, separating, 
cleaning, and opening bamboo sugar cane, &c., for manufacturing paper 
pulp.”—9th September, 1871. . 

2408. Grorce Hasettine, Southampton-buildings, London, “‘ Weighing 
the cargves of ships.”—A communication from Stephen Roff, William 
Brooks Hoffman, and Joseph Lukey.—12th September, 1871. 

All persons having an interest in opposing any one of such applications 
inal eave particulars in writing of their objections to such application 
= = office of the Commissioners of Patents, within fourteen days of its 

2. 


List of Specifications published during the Week ending 
16th September, 1871. 

122, 10d.; 128, 1s. 10d ; 144, 1s, 2d.; 190, 10d.; 193, 1s.; 195, 10d.; 199, 
2s: 207, 10d.; 213, Sd.; 217, 8d.; 222, 10d.; 224, 6d; 228, 10d; 229, 6d.; 
231, 6d.; 241, 8d.; 243, Sd.; 246, 8d.; 247, 10d.; 250, 1s. 4d.; 251, 10d.; 257, 
Gd.; 259, 1s. 2d.; 260, Is, 4d.; 266, 8d.; 268, 8d.; 273, 8d.; 277, 28.; 
287, Gd.; 300, 1s.; 322, 4d. 4d.; 327, 4d.; 328, 4d.; 330, 4d.; 334, 4d.; 
346, 4d.; 348, 4d.; 857, 4d.; : 4d.; 359, 8d.; 360, 4d.; 361, 4d.; 390, 8d.; 
1327, Is.; 1650, 4d.; 1654, 6d. 
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*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums ——— must be 
remitted by Post-office Order, made oe at the Post-office, 5, — 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London, 


ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 


Class 1.—PRIME MOVERS. 
Inciuding Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
659. {[R. W. Boyn, ‘New Bond-street, “‘ Safety valves.”—Dated 2nd March, 


ak. 

According to this invention a pipe or tube of metal is bent into a double 
inverted syphon and fixed to a convenient part of the boiler, forming a 
junction therewith ; the lower half of the syphon nearest the boiler 
contains water, the next upper half of the syphon contains air, and the 
final lower half contains mercury. Should steam be suddenly generated 
in the boiler it would escape into the tube and force the water, air, and 
mercury completely out of the syphon. The separation of the water in 
the boiler from contact with the mercury in the syphons forms an im- 
portant element in this invention. The syphon may be extended to a 
triplicate or further series, if required, the principle being the same. 

571. W. Rocker, Stoke-upon-Trent, “‘ Reversing link motion.”—Dated 3rd 
March, 1871. 

The features of novelty in this invention consist in simplifying the 
ordinary Stephenson’s link motion by dispensing with one or more of the 
eccentrics and eccentric rods and balance weights hitherto employed, 
and mounting the slot link upon a fixed stud, and connecting the top of 
such slot link to the eccentric or to a double disc plate connected to the 
eccentric, and coupling the die working in the slct to the lifting or slide 
valve connecting link, as and for the purpose described. 

578. G. HaseLtine, Southampton-buildings, London, “ Flexible shafting.”— 
A comnvunication.— Dated 8rd March, 1871. 

The inventor uses a flexible shaft having two or more rigid sections 

ted by a metallic helix or helices and terminating in a socket-head 








2278. Freperic Yates, Birmingham, “Iron and steel.”—17th September, 
1864, 





Notices of Intention to Proceed with Patents, 


1218. Tuomas Patmer Baker, West Strand, London, “ Drills.”—A com- 
munication from Henry Purdon Bell and Frederic Newton Gisborne. 
1221. DanteL Rowttwson Rartctiirr, Liverpool, “ Locks or fastenings for 

safes, &c.”—5th May, 1871. 

1287. Epwarp Farrsurn, Kirklees Mills, Mirfield, ‘‘ Condensing wool, 
&c.”—8th May, 1871. 

1249. Henry GARvNER, Ropcer Lowe, Joseru 
JAMES PICKERING, Manchester, “ Bedst 
9th May, 1871. 

1256. Josepn Jonn Seexinas, Gloucester, ‘ Bolts, nuts, spikes, rivets, 
washers, &c.” 

1268, Wittiam Henry Epwarps and Eyre Bianp Epwarps, Fordham, 
“ Watering, sweeping, and cleaning roads.” 

1259, St. Jonn Vincent Day, Buchanan-street, Glasgow, N.B., ‘‘ Motive 
power engines.”—A communication from Alexander Campbell and 
Robert Clark.—10th May, 1871. 

1269. Frans JoLius Fauiman, Stockholm, ‘‘ Disinfecting fecal matter.” 
1lth May, 1871. 

1276. Epwarp Brooks and Joun Fcetcuer, Mountpleasant Mill, Totting- | 
ton, ‘* Manufacturing certain fabrics.” 

1277. Squire Brrervey, Pendleton, ** Bleaching.” 1 

1278. Frepertck JonaN CHEESEBROUGH, Water-street, Liverpool, ‘ Pre- 
paring self-raising flour.”—A’ communication from Gorham Gray. 

1281. Jonn Tonkiyson, St. John-street, Clerkenwell, London, ‘ Locks or 
fastenings for purses, &c.” 


Woop, James Woop, and 
spring mattresses, &c.”— 





Cc. 
1287. JosepH Weton and CuaRLes Laicurt, Redditch, ‘‘ Needle-cases, &c.” 
—12th May, 1871: : 





1293. Joun GrinpRop, 
ratus.”—13¢h May, 1871. 


ester, ‘Automatic boiler feeding appa | 





to receive the drill or other tool. There is a sleeve enveloping more or 
less of the flexible shaft and giving journal bearing to more or less of the 
said shaft and to the tool. In combination with the flexible shaft he 
uses a joint and an adjustable bracket ao by parallel bars held in 
position by a clamp 0; by a setor thumb-screw. Ina modification 
of the said invention he uses a tool head having universal rotary and 
flexile motion at the extremity of one or more pivoted and extensible 
arms. He also uses a spring swivel to allow the turning of the tool head 
and to equalise the tension of the belt. Also an oscillating shaft turning 
on a centre in line with the axis of the pulley wheel and connected to the 
stand by a spring. He also uses a pivoted treadle and also a burr tool in 
two separable parts. 

583. M. P. Gattoway, Leith, N.B., “ Tube cleaners.”—Dated 4th March, 

1871. 


‘ 

This invention consists in adding to tube cleaners— which scrape the 
internal surface of boiler tubes by a ring of mg oy elastic metullic aang 
—First, a new sets of slots formed to receive the ends of the springs, in 
the end tig and carrying bosses, instead of the slots and pinching 
screws heretofore passed aye a ape ends of each spring; Secondly, in 
inserting of a new internal e ic , to maintain the bulged part of 
the set of springs in their working position, and, when preferred, to force 
them out, so that the clearing edges press on the inner surface of the 
tubes; and, Thirdly, in attaching a new cylindrical wire, or other elastic 
brush, near the back end or screw socket of the cleaner. 

602. W. R. Lake, Southampton-buildings, London, “ Combined safety valvs 
and whistle.” —A communication.—Dated 6th March, 1871. 

The inventor oe the base of the valve case with a chamber com- 
municating with the boiler. Within the said chamber is secured the 
the case as to form a supplemental 
: of the cap of the base and w surface of 
the valve, into which the steam is admitted from the He also 
provides the said base with a hollow tube, within which is secured a 
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primary valve having its seat upon the upper surface of the cap, and com- 
inunicatiug with the receptacle through the main valve. He secures the 
base of the valve case to the boiler or dome-plate, and combines a steam 
whistle with the valve. The primary valve has an enlarged stem in com- 
Lination with the opening of the main valve An adjusting nut is used 
in combination with the base end or cap, and there is also a bolt and 
yoke in combination with the base to secure the apparatus. A stirrup is 


combined with a lever and bolt, and with the primary valve stem, and a | 
| revolvein recesses formed in the sides of ships, which recesses may be 


pring for operating the whistle. 
E. Davies and E. Hurcuinson, Liverpool, *‘ Hydraulic machines.”— 
Dated 8th March, 1871. 

The novelty of the invention consists in giving a revolving motion to a 
shaft from a head of water acting upon buckets'at an augle of about 
45 deg. enclosed in a circular casing, and allowing the exhaust water 
to pass down a pipe of larger bore than the feed pipe terminating in a 
cistern or well, in a manner that the water when passing from the ex- 
haust will by its rapid descent and ,terminal water joint cause a partial 
vacuum below the buckets, thereby aiding by suction the weight of 
water in the buckets giving revolution to the bucket shaft, the same 
being used as a motor for hoisting or for other driving purposes. 

627. T. W. Dopps, Stoke-upon-Trent, *‘ Locomotive engines."— Dated 9th 
March, 1871. 

This consists, First, in slide valve gear, one eccentric, and two straps 
thereon, actuated by one pair of wedges. In one case one eccentric rod 
goes directly to the valve spindle and the other goes to the other spindle 
through a bell crank on a cross shaft carried by levers forming a parallel 
motion with the axle. In the other case the eccentric rods work two bell 
cranks at right angles. Secondly, forming the division plate between two 
ordinary slide valves in two parts, with a spring between them to adjust 
the outer sides of the plate to the backs of the valves. Thirdly, in axle 
boxes, giving play in the bearings by forming the brasses with convex 
surfaces, 80 as to accommodate the brasses to the movements of the axle. 
Fourthly, fastening on the tires of wheels by means of an inclined wedge- 
“ — in a recess formed half in the tire and the other balf 

n the wheel. 


651. W. Iyeuis, Bolton, and J. F. Spencer, Westminster, ‘‘ Steam engines.” 
~-Dated 11th March, 1871. 

This invention relates to improved arrangements or combinations of the 
parts of steam engines designed for marine purposes, but also applicable 
otherwise. In the improved arrang t or bination the engines 
are what are called ‘‘ compound,” and comprise a small high-pressure 
cylinder and a lai low-pressure cylinder placed side by side. The 
steam is transfe from the former to the latter by means of separate 
intermediate transverse ——— valves, and the steam may be ex- 
hausted from the large cylinder by the same kind of cylindrical valves or 
otherwise, but the present invention consists in combining with such 
a ments one or two rectilinearly sliding valves to admit the steam 
into the high-pressure cylinder, and which are by preference worked by 
the usual link-motion. 


Class 2,-TRANSPORT. 
Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 


553. T. H. Watsu, Dublin, “ Apparatus for signalling in railway trains.” 
—Duted 2nd March, 1871. 

The apparatus consists of an open vessel containing liquid in which 
another vessel or bell is immersed with the opening or mouth downwards. 
The bell vessel is air-tight, so as to be supported on the liquid in which it 
rises and falls according to the quantity of air it contains, the fall of 
the bell vessel being made to actuate a suitable alarum by means of a 
vertical guide rod attached to said vessel. Air is conveyed to or from the 
bell by a pipe which rises into the bell through the bottom of the liquid 
container, outside of which it communicates with two other pipes, one 
for the admission and the other for the escape of the air. When applied 
to transmit signals in railway trains he employs duplicate apparatus, the 
air escape pipes of which are connected and run through the various 
carriages and provided with a = or valve in each compartment which, 
being opened by a passenger, allows the air to escape from the bell 
vessels of the two apparatus, which thereupon sink and actuate their 
alarm. When applied as a burglar alarm the escape pipe is led to the door 
or window, which, when closed, shuts a valve on the pipe and prevents 
the escape of the air until the door or window be opened, when the air 
immediately escapes and allows the bell vessel to sink and sound the 
alarm as before described. 

563. J. Berrecey, Lime-street, London,}‘* Chains for sustaining weights.”— 
Dated 2nd March, 1871. 

This invention consists in forming and making links of bar iron or 
steel, that in its manufacture shall have a number of bars laid one upon 
the other, forming a pile. These are heated and rolled in a section so as 
to denote the line of lamination, He bends such iron or steel into the 
form of a link or links in a direct line of lamination that the top or 
bottom bar, or both, which he prefers of steel, of each pile, shall form 
the inner and outer side of every link. He also forms links of iron or 
steel bars of an oval or oblong section, so as to give the broadest service 
of the iron or steel to the inner and outer sides of the link. He welds 
the links at the side or end, as most convenient, into continuous links, 
forming a chain cable or other chain; by this means he obtains great 
strength, and the chain is not so liable to snap from sudden strains. 
Improvements in anchors,of the form, or anchors with double falling arms, 
consist in making such anchors with double shanks, formed of two bars, 
having an eye at the end suitable to receive the arms, and are kept apart 
or connected by means of bolts or filling pieces or hoops, when forming 
the arms. He weldsa toggle on them, which, when acting, limits the 
turning toan angle. The two shanks are placed on to the arm, one on 
each, 

651. G. Buxton, Barlestown, Newton-le- Willows, ‘* Chairs for railways,.”—~ 
Dated 2nd March, 1871. 

This invention relates, First, to forming rails for railways hollow ; 
Secondly, forming the chair in two parts, one being wedge formed. 

585. - A. Paut, Dumbarton, N.B., ‘‘ Windlasses.”—Dated 4th March, 
1871, . 

The windlass framing comprises two vertical side frames, a sole plate, 
and a crosshead which acts as the top support of a vertical worm shaft 
gearing with and driving a worm wheel on the middle of the windlass 
axle. The steam cylinders are fixed nae age to the side frames, in 
which also are the bearings of the crank shaft, which is horizontally and 
parallel to the windlass axle. The crank shaft has on it a pair of reversed 
bevel wheels with clutch for putting either into r to drive a bevel 
wheel on a short vertical shaft underneath, and this last is geared by 
spur wheels to the worm shaft. It is intended in some cases to fit a 
quickly-running vertical warping head in front of the windlass, its 
vertical spindle being driven by spur g from the short vertical 
shaft hereinbefore described as driven by bevel wheels from the crank 
shaft. This invention also comprises an improvement in the arrange- 
ment described in specification No. 1301 of 1862. An accelerated or 
greater comparative speed is given to the capstan shaft, so that a much 
smaller spur wheel answers the and it is supported by a cross 
frame piece above the wheel, and well out of the way. The accele:ated 
speed is obtained by having a ring of internal teeth in the capstan barrel 
gearing with one or more intermediate pinions arranged on studs round 
a pinion on the capstan shaft. 

91. O. A. ULLiTHoRNE, Burton-street, London, “ Carriages for invalids,” — 
Dated 4th March, 1871. 

The making of the seat or part of the seat movable, so that it can be 
turned round, and be thus brought => or flush with the doorway of the 
carriage, so that the invalid can be placed in it, and it can then be moved 
back. Another feature of novelty is the fitting of a rest or steps to the 
seat to carry the limbs into the carriage. 

692. E. Davies, Liverpool, “ Railway chairs.”—Dated 6th March, 1871. 

The novelty of this invention consists in constructing the jaws of rail- 
way chairs in duplicate, and binding them together in their position, on 
either side of the rail, by means of a wrought iron plate fitted into a 
recess underneath, the whole {being secured by vertical bolts passing 
through the jaws and screwed into the wrought iron plate. 


601. M. R. Mayruorn, City-road, London, “ Phaetons, dc.”—Daled 6th 
March, 1871. 

This invention consists of a lever working on a centre. This lever is 
attached to the door at the back of the vehicle and to half of the front 
seat. The action of opening the door will, by means of the lever, extend 
the half of the front seat, leaving a sufficient space for a passenger in 
ascending from the back to obtain access tothefront. The act cf shutting 
the door will then clese the seat. The step moves with the lever. The 
—_ and the door can, when required, be moved independently of each 

er. 
603. i E. Scorr, Greenock, N.B., “‘ Building ships.”—Dated 7th March, 
1. 
This invention consists, in the case of iron or steel ships, in fixing the 








610. A. V. Newton, Chancery-lane, London, ‘‘ Arresting the motion of rail- 
road trains.”—A communication.—Dated7th March, 1871. 

Locomotive engines and are provided with a reservoir and 
conduits for applying oily matter to the track or wheels, making the 
same slippery and arresting forward motion. 

617. R. Jonnson, Bradford, Yorkshire, *‘ Steering and mancuvring ships.” 
—Dated 8th March, 1871. 
Steering and manceuvring ships either by means of screws caused to 


connected by a culvert or water-way, or by screws revolving outside the 

ship, or by screws which, when at rest, are contained in recesses, but 

are made capable of protrusion and revolution when required. 

616. J. HarGreaves and W. Rostron, Bolton, “ Prevention of accidents 
upon railways.”—Dated 8th March, 1871, 

The objection of this invention is, First, to prevent the possibility of 
acollision between a railway engine (whether by itself or attached toa 
train) and any engine, c: ‘ , or other similar obstruction on the 
line in front thereof. The principal feature of novelty in the invention 
consists in causing each engine to carry a long jointed bar in front there- 
of (say from three hundred or four hundred yards toa quarter or even 
half a mile in length), which bar is supported at suitable intervals upon 
small wheels or rollers running upon a rail or in a groove midway be- 
tween the ordinary rails. The front end of the bar is turned upwards or 
carries a projection, and the rear end of the same is carried on a slide 
under the engine, so that upon its front end meeting an obstruction, and 
the movement of the rod being checked, it can fall clear of the engine, 
but in so dving it comes in contact with a lever which blows the whistle 
and cautioys the driver that there is danger ahead. A Second part of 
this invention is designed for the purpose of giving notice to the driver 
of arunniiig engine that he is within a certain distance of a station or 
crossing, and at the same time signalling to the pointsman or other per- 
son at tue said station not only the approach of a train but also the 
nature of the coming traiv, whether express, parliamentary, goods, 
ballast, or otherwise. At a given distance from the station or crossing 
(say half a mile) the inventors place at the side of the rails a vertical 
lever either weighted or provided with a spring which returns it to its 
original position after being depressed. At or near the front of the 
engine is a projecting finger in connection with the whistle, and when 
this comes in contact with the lever it sounds the whistle, and at the 
same time (by means of a wire connected to the lever) rings a bell at 
the station or crossing to warn the person in charge that a train is ap- 
proaching. 
j21. E. Wricut, London, “ Apparatus for indicating the number of persons 

travelling or entering public buildings, and the amounts paid by such 
persons.” —Dated 8th March, 1871. 

This invention consists in arranging a box or case containing a number 
of ratchet wheels corresponding with the number of persons travelling 
in a public vehicle, and to different fares or sums of money, the payment 
of which have to be indicated. Each ratchet wheel is divided into a 
sufficient number of teeth and carries a pointer at the end of its axis. 
Theteeth areacted uponby aratchet or paw! connected witha knobor handle 
upon pressing which the ratchet wheel is moved furward one tooth, and 
the pvinter upon the axis indicates upon adial plate the number of 
teeth which the ratchet wheel has moved forward. The dial plate is 
dividet into us many divisions as there are teeth upon the ratchet wheel, 
upon which divisions are marked consecutive numbers, and also the 
corresponding amount of the fares or money which sbould have been 
paid. 

809. H. Cuerry, Birmingham, ‘‘ Pulley blocks.”—Dated 25th March, 1871. 

Gearing a bevel pinion into a bevel wheel secured to the chain wheel of 
the pulley block, the said pinion being carried by an eccentric boss or 
pin on the hand wheel, and having its axis inclined to that of the chain 
wheel, and being prevented from turning by means of an arm carrying a 
pivot or enlargement which works in a slot in the frame. 





Class 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

573. H. Witratt, R. Gee, and J. Goss, New Basford, Nottingham, “ Manu- 

facture of fabrics.” —Dated 3rd March, 1871. 

Latchet needles are used in needle bits held and sliding in a sley, which 
is cut to required gauge and secured in a bar or bars. Tlire is a projec: 
tion on one side of each needle bit lying in a groove formed by the edges 
of sliding cam plates on a sliding piece grouved at the edges, so as to 
slide on bars secured to or supporting the sleys. A thread carrier is at- 
tached to the top of the sliding piece or other part; the same supports 
thread tightening apparatus. in front of the first sley is a secon2 sley, 
in which the needles slide, being projected from the front of sley to re- 
ceive the thread. The needles are drawn back within the front sley for 
the work to be knocked over the needle heads. The front sley is recessed 
to receive a face bar or work bar, between which and the sley the work 
passes as produced. For fancy fabrics coloured thread carriers are added. 
At each selvage of each breadth wheels with points are used to hold out 
the selvages. For ribbed fabrics vertical sleys are used, in which needle 
bits and needles slide, the vertical needles being moved between the 
horizontal needles by cam plates. 


577. G. W. Carr, G. Burrerworta, and J. Hamer, Beeston-hill, Leeds, 
** Printing fabrics and the machinery to be emploged therein.” —Dated 3rd 
March, 1871. 

This invention consists, First, of portable colour frames, with provi- 
sion for adjusting to any angle the endless colour cloths carried thereby ; 

Secondly, of printing cylinders having movable or interchangeable seg- 


mental pattern blocks fitted thereon ; Thirdly, of circumferential adjust- | 


ment to any desired extent of the printing cylinders; Fourthly, of the 

application of adjustable holding or retaining hooked bands or hoops to 

the main drum of the printing machine. 

579. R. Turner, Manchester, “ Spinning cotton, dc.”—Dated 4th March, 
1871. 


It relates to improvements upon petitioner’s invention as described in 
the specification of his patent No. 3712, 1869, and consists in drawing two 
or more slivers in the same “* boss” and then twisting and coiling them 
b titioner’s patent machinery. It consists in carrying the coiler plate 
of is machine by or upon the central hollow tube or shaft, and in 
driving the calender rollers and coiler plate by a skew bevel un the lower 
end of the external hollow shaft, dispensing with the arms for carrying 
the coiler plate and the annular wheel and arm for driving it. It consists 
in an improved me | for the clip which retains the upper part of the 
* mane in the use of a hoop for this purpose lifted up and down by 


| system oO 


ders, as also with the connecting rod which connects the two 
together, but he retains the other parts described in the specification of 
the aforesaid letters patent. Instead of the bottom grooved cylinder 
formerly employed, and which was placed opposite the fulcrum of the 
lathe sword, he employs a shaft. on the end of which he fixesa pulley, 
and instead of the grooved cylinder placed inside the shuttle box he fixes 
another pulley on the axis of the shuttle box. Round these two pulleys 
he places a strap, and he fixes a pin in the face of each pulley, and con- 
nects the two pulleys together by a rod. 


590. E. Moray, Washington, U.S.,“* Measurement of fabrics.”—Dated 4th 
March,1871. 

This invention consists in applying along the entire length of the web 

a strip of | ed or other thin material duly graduated accurding to the 

measurement in common use. The marks and numbers of 

o—— may be on either or both sides of the strip, and should range 

rom the unit of measurement and its divisions to the number which 


| will denote the entire length of the web. 


593. W. HowarTu and R. Clayton, Bradford, “ Looms.” —Dated 6th March, 
1871. 


This invention relates to the pickers, or to means of retarding or 
checking the force of the blow of the pickers on the spindle-guard and 
box end, and the object of the inventor is to dispense with ‘* check 
straps” for that purpose. The improvements consist in the application 
and use of a metallic “‘ buffer” or spring, by preference of the spiral or 
helical, volute, or involute and conical kind of construction, or which in 
its expanded state is of a conical form, made of flattened steel (but may 
be uf other sectional form), applied on the picker spindle, or attached tu 
the box endinsuch manner that the blow or force of the picker, after 
striking the shuttle, will compress the said spring, which, by its elastic 
resistance or reaction, retard or check the force of the blow of the 
said picker against the guard or box end, by the use of which check 
straps ordinarily used for this purpose are dispensed with. 

613. C. Parkinson and R. H. Lorp, Bolton, “‘ Carding engines.”— Dated 
8th March, 1871. 

This invention consists in applying under the licker-in a roller 
covered with needle point or other card teeth, and in stripping this roller 
by means of a doffing comb. In some cases two combs may be applied, 
one to the toothed roller and one to the main cylinder. 


615. J. SoMERVELL, Westmoreland, “‘ Artificval leather.”—Dated 8th March, 
1871. 


This invention consists in manufacturing a pliable and waterproof 
substitute for leather from hair or other fibrous material by first spreading 
this material in layers, then saturating it with boiled linseed oil, or a 
compound of india-rubber, naphtha, and sulphur, or resin and gutta- 
percha, or any gum in solution. When saturated it is placed in a press 
between hollow steam plates and submitted to pressure therein during 
from one to twelve hours. the layer of material being heated during the 
pressure by steam forced through the steam plates. 


629. H, J. H. Kino, Glasgow, N.B., “‘ Feeding sibrows material.” —Dated 9th 
March, 1871. 

One improvement is applied in connection with the weighing scale of 
Evans and King’s “ first feed” apparatus, and consists in suspending the 
scale by journals or os above its centre of gravity from the levers 
carrying it, instead of fixing it{to those levers as heretofore. Another im- 
provement consists in applying a contrivance for causing an alarm to 
sound or the machine to be stopped, or both, when the filling and empty- 
ing of the scale is from any cause not effected in the proper time. A 
Third improvement relates tv apparatus for feeding or transferring the 
fibrous materials from the first carding machine (the “* scribbler”) to the 
second machine (or “finisher”), or from any other machine to the one 
following it, and consists in employing a compound oblique apron or end- 
less cloth for receiving the fibrous materials as doffed from the first 
machine, and for delivering them upon the transversely moving apron, 
by which they are at present laid in folds, on the entering apron of the 
next machine. 





Class 4.-AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
ils, de. 


554. T. R. H. Fisken, Leeds, “‘ Windlasses for steam cultivation.”—Dated 
2nd March, 1871. 

This invention relates to the cultivation of land by steam power, and 
consists, First, in the employment of a double friction clutch mounted 
upon « shaft, the clutch lever of which is so arranged that when in one 
position the drum which takes up the plough hauling rope is put 
in motion, and when in another position the drum which takes up 
the windlass hauling rope is actuated. .To preveat the windl: 
pulling sideways a movable disc or coulter is placed upon the centre, 
which enters the ground when the windlass is moved forward, and for 
steering the windlass a series of wheels are employed connected to the 
front wheel shaft and actuated by a hand wheel. The invention consists 
further in improved arrangements for giving two motions to the winding 
drum of the windlass or engine, and also improved modes, first, of giving 
the plough a greater preponderance at one end than at the other; secondly, 
of bearing up the rope round the field ; thirdly, of turning the implements ; 
and, fourthly, of steering harrows or roller frames mounted upon wheels. 


565. P. Penn-GaSKALL, Sussex-square, Hyde Park, “‘ Drains or trenches.”— 
Dated 2nd March, 1871. 

The machine consists of a narrow framework mounted on wheels, and 
of less width than the trench to be made, so as to travel therein. Two 
ploughshares are fixed below the framing at a distance apart, regulated 
by the width of trench desired, the one share overlapping the other 
towards the rear. In front of the ploughshares are vertical knives fixed 
to the framing at the desired width apart for cutting the sides of the 
trench, the earth between being removed by the pluughshires. The 
earth is raised by the shares on to an endless series ol comhuen, which in 
turn depusit it on inclined shoots, for distribution on either side of the 
trench. The elevators are mounted on endless chains driven by toothed 
gearing from the rear wheels of the framing. 

567. R. and R. Bickerton, Berwick-upon-Tweed, “ Harvesting machines.”— 
Dated 3rd March, 1871. 

This invention consists in carrying a horizontal disc, revolving on or 
with a short vertical spindle close tu a fixed or stationary plate or boss, 
all on the near shoe of the finger bar of the reaping machine. This 
revolving disc carries round the lony actuating levers of the gathering and 
raking arms, jointed at a short distance from their inner end, and having 
an anti-friction roller on these short inner ends, successively guided and 
tilted to tke horizontal ~~ and to the vertical a. in a 

in, 





means of pins acting on inclined slots in the hoop. It also ists in 
the use of a sliding bottom which descends in the *can” as it fills, the 
bottom being retarded by the friction of a spring or other means, the 
bottom sliding down a central rod which is made to rotate with the 
can” and has a spring to _ the bottom against the coiler plate at 
the starting of the filling of the “can,” and by this rod the material is 
lifted from the ‘‘ can” when filled and deposited in other cans for trans- 
rt to other bi It also ists in constructing the can, so as to 
secured to or form part of the table on which it rotates and in formin 
a bearing for it at its upper end, and arranging the coiler mechanism an 
drawing rollers so that all can be simultaneously slided back from the 
front of the cans when doffing, 
584. B. Hunt, Lincoln’s-inn, “‘ Washing wool, &c.”--A communication.— 
Dated 4th March, 1871. 

The present invention is based upon the employment of soap as an 
agent for purifying the rinsing water, but under such conditions that it 
costs absolutely nothing ; it consists in utilising the soap itself contained 
in the more & to be cleansed. To obtain this result a bath of crude 
or natural water is corrected by any suitable ent, which commences 
its purification, and this purification is completed by means of a solution 
of o1 soap. The water being thus deprived of all salt capable of 
destroying or precipitating the soup, the materials are placed therein. The 
soap with which they are impregnated enters into solution, runs into the 
bath, and the water mes soapy.* The bath containing then an excess 
of soap, on adding thereto a certain quantity of crude or natural water 
a@ reciprocal reaction takes place, and if the quantity of crude water 
added tos been rightly proportioned the bath will be neither soapy nor 
calcareous, but will be pure, and can be used again for rinsing purposes. 
In order to render this process eye | practical, the inventor has 

a apparatus, which he calls a “dosimeter.” The vat or 
vessel in which the operation is effected is provided with a scale, which 
divides the contents into equal numbered volumes. A graduated bottle 
or flask is also divided into equal volumes. Lastly, a uated can is 
also divided und numbered in volumes equal to those of the flask. By 
means of the scale the number of units of the volume of soapy water in 
the vessel is ascertained, and the flask in then filled to the corresponding 
division ; then, from the can of crude water filled to “zero,” pour into 
the flask by drop, until the moment when the froth ceases to be per- 
sistent ; at point it is known that there is no soap which will pre- 
cipitate = —— and not a ten-thousandth part of soap in excess. e 

it A 








outside plating, arranged longitudinally as at present, upon long 
frames instead ‘of upon transverse vertical frames. In The case of com- 
posite ships, the external wood p is by this invention fixed 
diagonally, or in inclined lines upon the frames, which are di 
longitudinally as in the proposed iron or steel ships. 


609. F. R. A. Giover, Brading, Isle of Wight, “ Hoisting, dc.”—Dated 7th 


March, 1871. 
A vertical apy sey: nah yew ogre blocks at its upper end is mounted 
in bearings ino dame hinged to deck, so that it may be placed at any 
angle also turned round on its axis when required. 





q y water added may be read off, both on the flask and the 
can, which serves as a check in case some drops might be lost. If the 
two numbers correspond it is certain that the test is correct, and it only 
remains to pour into the vat or vessel crude water, until the level attains 
the same division as in the 
589. J. C. Ramspen, Halifax, Yorkshire, ‘‘ Looms.” —Dated 4th March, 1871. 
This invention has for its object improvements upon an invention for 
which letters eyes were granted to the inventor dated March 15th, 1870, 
No. 761. For —— he with the cylinders containing 
the helical with the rods working within such cylin- 





corresponding vertical and horizontal tilting groove, gliding into each 
other, and formed in the said fixed or stationary boss or plate, all so as to 
cause the long arm of the levers, as they pass into and over the crop to be 
cut, to dip down and sweep round in a horizoutal position, to gather in 
the crop towards the cutters and sweep or rake it off the deliver: 
platform, either in a swath, or in sheaves or bundlea, in the line or pat 
of the finger bar, or at right angles to it, and then after delivering the cut 
crop tilt up the levers to the vertical position, on the side nearest the 
m frame, so as to traverse round clear of the machine and the man 
driving it, all respectively as stated, the revolving disc being either 
driven from the main shaft or from an intermediate one driven from it 
through toothed wheels, or by chains or bands, and corresponding chain 
or band pulleys. 


588. J. Heap, and J. R. Jerreries, Ipswich, Suffolk, “ Implements for cul- 
tivating land.”—Dated 4th March, 1871. 

According to this provisional specification double-furrow ploughs aro 
lifted by means of a transverse axis carrying at either end an arm on 
which a wheel is mounted. The arms, however, are of different lengths, 
and are mounted on the axis at different angles. The axis is turned by 
a lever, and in some cases the traction is applied so as to assist in turning 
it. The ploughs are so fixed upon the frame that one can be set higher 
or lower than the other. A method of applying steam traction is also 
described. 

626. J. Tenwick, Grantham, “‘ Reaping and mowing machines.”—Dated 9th 
March, 1871. 

This invention relates to an improved construction of the cutting edges 
of knife section, which are so formed that one side of the section cuts up- 
wards and the other side downwards ; and also to the arrangement of the 
holding fingers of reaping and mowing machines on the finger bar, and 
the guide clips which hold the knife in its X syed position. In this in- 
vention the inventor introduces thumbs which are fixed alternately be- 
tween each holding finger on the finger bar to resist the upward cutting 
edge of the knife. The thumb from its construction answers two pur- 
poses, vidilicet a holding finger and a knife guide clip; the thumb is 
similar to the holding finger, with this exception, that it clips the finger 
bar both top and bottom; and hisinvention as used relates to improvements 
in the construction of pulleys, wheels, arms, crosses, bosses, 
shafts, also in reaping and mowing machines and other classes of 
machinery and mechanical tools ly. Inthe boss or nave he fits a 
ball or sphere in a socket of corresponding shape. The socket is attached 
in any convenient way to the centre of the wheel, or pulley, or other 
piece of machinery. A cap is passed over or otherwise connected with 
the shaft or axle intended to work in the socket, and is fixed to the frame 


of the socket when it is intended that the plane of the wheel or y 
shall be inclined at some fixed angle to the w shaft. The or 
pulley may be made to move along the shaft, to w itis attached by a 
screw pow thy wane Fg coin, ae ole See ~ 
or sphere, xi any required ition, made adjustable 

relation to its posi the axis or and also enables the plane in 
which it to be inclined at any required angle to the axis or shaft, 


j 
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Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
596. J. Horton, New York, U.S, “Sliding gas pendants.”—Dated 6th 
March, 1871. 

These improvements in ers consist in combining a central light, 
— of being raised and lowered, with a series of two or more fixed 
lights. The central sliding light is carried by a gas supply Pipe sliding 
in the tubular body of the gaselier, and is supported by ins and a 
balance weight or weights. An ordinary water slide or a gas joint or 
packing is used to prevent the escape of gas. A gas joint or packing for 
this purpose is described, consisting of two concentric tubes secured in 
the tubular body of the gaselier, and two washers or packings fixed b: 
screw caps or plugs in the larger tube; the smaller tube is filled wit 
beeswax. The gas pipe of the central light Fp my through and slides in 
the chamber containing the beeswax, and also through holes in the 
washers and screw caps. This gas joint or packing isapplicable to sliding 
is pendants and sliding gas brackets. 

606. J. Kent, Nottingham, “* Window blinds.”—Dated 7th March, 1871. 

The inventor attaches a small bracket to the window frame, carryinz a 
yawl or catch hung loosely therein. A movable sliding rack passes 
through the bracket, and is held in any position by the pawl. The blind 
cord is passed round a pulley at the end of the rack. This rack holder 
may be used for tightening machine bands and for other purposes. 

623. J. F. M. Potvock, Leeds, ‘‘ Brick making.”—Dated 9th March, 1871. 

In constructing a self-contained hine for making bricks according 
to this invention a receiving hopper is combined with a pug mill, having 
its shaft and lower portion peculiarly constructed, and provided with a 
sliding bottom or mould. The pug mill shaft is composed of a series of 
knives, each consisting of a boss and one or more blades. The bosses 
are provided with projections and recesses, taking into one ypother, so 
that the bosses themselves form a shaft, the tortional power being trans- 
mitted from knife to knife by the projections above mentioned. The 
bosses are formed with coutwal helen. and are secured vertically by a bar 

r tie passing through them. Motion is given to the knives by means of 

dise arrangement provided for the purpose. The lower portion of the 

ug mill feeds the clay toa tapered chamber, assuming at its lower end 
le form of the article to be moulded. Across this chamber is or are 
placed a flat bar or bars, whose edges are situated upwards and down- 
wards to insure the delivery of the clay downwards. The pug mill is fur- 
nished with a sliding bottom or mould which receives motion from a 
rocking shaft, and suitable gearing or apparatus is specially arranged for 
giving the requisite motions, removing the bricks, and so forth. The 
machine may be constructed so as to mould two or more bricks simulta- 
neously. In some cases a circular table and special gearing are used, in- 
stead of the sliding bottom and gearing already mentioned. When the 
table is of the kind described in the specification of the patent No. 2911, 
of 1869, the framework is composed of a base plate, bearing side frames 
or pillars supporting atop frame, and suitable shafting and gearing are 
provided for giving the various self-acting intermittent and other move- 
ments. The two main vertical shafts receive motion from a horizontal 
sbaft carrying worms and wheels, rotating in vessels containing oil or 
other lubricant. Arrangements are made to preserve the gearing from 
dust, and drippants are applied for receiving superfluous oil from the 
bearings. Another part of the invention relates to pressing bricks, 
whilst confined in moulds, by means ot plates of smaller area than the 
sides of the bricks against which such plates are intended to operate. 
The various improvements are applicable to machines for making tiles 
and other articles, 
713. W. Taompson, Stratford-upon-Avon, ‘‘ Machinery and tools.”—-Dated 

17th March, 1871. 

This invention consists in, First, forming tools for cutting marble, 
stone, slate, and other minerals of tubes of steel or other metal ; Secondly, 
the general arra t of inery for cutting marble, stone, slate, or 


other minerals. 











: Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War for Coast Defence, Gun Carriages, dc. 
608. E. T. Hucues, Chancery-lane, London, “ Manufacture of boxes, &c,.”— 
A communication.—Dated 7th March, 1871. 

This invention relates to the facture of Ided or pressed boxes, 
cartridge-cases, and other receptacles by the use <omte or composition 
which will not shrink or swell or otherwise materially change its form 
after being moulded or pressed. 

639. T. ResTett, Birmingham, “ Breech-loading fire-arme.”—Dated 10th 
March, 1871. 

These improvements relate, First, to military and rting breech- 
loading fire-arms, double and single, in which a drop block is employed ; 
Secondly, to those arms in which the block or blocks move to one side to 
expose the bore for loading pu , and to apparatus by which such 
blocks can be held secure, previous to actuating the t ; Thirdly, to 
cartridges of special construction, whereby the breech block can be made 
much shorter than can be done with the present make of cartridge. With 
regard to drop block guns, he employs a knobbed or other shaped lever, 
which projects below the stock ; the upper end of it carries a plate, the 
fore end of which serves as a bolt to lock the block when it is closed ; the 
plate is connected to the stem of the striker pin, so that it can be drawn 
back to cock it by the knob. The back of the striker is acted upon by a 
spring, which finds an abutment against a plate forming part of the 
trigger. The striker has a long slut or bend for the trigger claw to take 
into, and to allow for « little play for the bolt to move to the front by the 
action of the spring, to enable the bolt to lock the block without dis- 
charging the cartridge. The front of the block is slotted a nearly 
to the top, to permit of the block descending clear of the barrel before 
the extractor is acted upon, the slot being out of the centre, so as not to 
interfere with the action of the striker. The trigger is pinned in the 
block, and its loop rises into the stock when the breech is opened, and 
the block is s ied in its downward motion by riding against a plate 
(spring or otherwise) fitted at the rear of the barrel. For some kinds of 
guns the knob or lever can be on the top or on the side of the block. 
With regard to side moving blocks, the inventor uses the same kind of 
trigger and striker pin, and knob or lever to cock it by, as well as to 
open the breech, but in this case the knob or lever is always on the top 
or at the side. If it is arranged on the top it requires a slight twist of 
the hand to move the block to one side, but if, arranged at the side the 
block opens naturally, because the pull is on the side of the pivoting 
= ; the trigger in this case moves sideways with the block. en the 

lock is opened by the pulling back of the plate, the plate passes a stud 
or Pe of the extractor, and when the handle is released the pin takes it 
a slight distance to the front, and remains there until the closing takes 
place. On the closing of the block the edge of the plate comes against 
an incline on the stud and is forced back again. Thia —— the plate 
to get behind for holding the block firmly in its | ene until it is requi- 
site to fire the gun, when the plate can go to the front through the action 
of the spring when the trigger claw is released. By this means the firing 
spring answers as a fastener for the block, a trigger spring, and a striker 
spriag. The cartridges are made in two parts, the metal case con 
the powder and percussioning forming one part, the bullet and its en- 
velope the other part. The end of the bullet envelope is twisted and 
passed through a wad which is inserted into the mouth of the powder 
case after being filled, and before the top edge of the case is turned or 
burred inwards upon the wad. In first making the powder case (which 
is like a thimble with parallel or taper sides) a wad is inserted for re- 
taining the anvil and the cap, or one of them, and presses it down upon the 
base of the thimble. The connection between the bullet and the case is 
of a flexible character, and permits of the cartridge being bent at that 
— so that it can be inserted freely into the barrel ; it also admits of the 

lock being much shorter than is usual. The base of the cartridge case 
has a hole in its centre; this hole being of larger diameter than the hole 
in the wad which is forced down upon the inside of it. The base proper 
with the projecting flange is made of a separate piece, and its fore end is 
flanged so that it can hold itself in place in the wad after it is forced 
through it, the wad being elastic to permit the flanged end to pass 
through it upon a little pressure being applied, when it will contract and 
grip the neck of the base piece and prevent it being removed afterwards. 

‘he central ‘.:=- of the base piece is hollow for the reception of the 
cap and anvil. The anvil may be formed in a piece with the base proper. 

e 8 where the enveloped bullet meets the powder case also serves 
to hold the lubricating material. 








_ Class '7.-FURNITURE AND CLOTHING. | 
Including Cooking Utensils, Upholstry, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

562. F. D. Surnertanp, King William-street, London, “Covers for 

wmbrellas and parasols.” —Dated 2nd March, 1871. 

The features of novelty of this invention consist in fixing to one end of 
a piece of elastic material a stud, the shank whereof is 
through the elastic and clenched thereto, and to the apa end of the 
said piece of elastic is connected a small oval dished-sha) piece of 
metal made with an internal flange at the back thereof, and opposite to 
the part to which the elastic is fixed. The said flange has a notch 
formed on its inner edge for the purpose of embracing the aforesaid stud 
by its shank when the elastic is round the cover of the umbrella 
being sewn to the 


passed 
or parasol when rolled up, the stud end of the elastic 
cover. 
570, J. B. Stoner, Buckingham-street, Strand, “ Suit or dress and fittings 
ot” saving life in water.”—Dated 3rd March, 1871. 
novelty in this case consists of a loose india-rubber dress formed 





with a head cover having an opening therein ; the edge of the said open- 
ing being elastic causes it to close around the head and fit water-tight, 
and thus keep the clothes of the wearer ~ £ The dress is ded with 
a ballasted cork jacket or hollow floats of iin and a buoy for containing 
fresh water, food, signals, é&c. 
620. J. STaARLEY, Coventry, “‘ Sewing machines.”—Dated 8th March, 1871. 
The invention relates, First, to an arrangement for driving the shuttle 
and working the needle froma crank pip of the driving shaft. Secondly, 
toa peculiar mode in connecting the lever, which is vibrated by the 
river. Thirdly, in forming th Scoting ond poner toot of the exirersity 
river. A e and presser at the extremity 
of a curved or bar, which is mounted loosely on the side of the 
frame of the machine and worked by a spring andcam. Fourthly, in 


improved throat plate, which is adapted for use in connection with 
rezdles of various sizes. 





Class 8.-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations. Fuel 
and Lighting Muterials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 

556.°J. BANNEHR, Westminster, and H. Matruews, London, “ Gas and fuel.” 

—Dated 2nd March, 1871. 

This invention has for its object the production of gas and fuel practi- 
cally free from sulphurand sulphur compounds, and from other impurities. 
The coal is reduced into particles sufficiently small to produce separation 
of the coal from the particles of mundic or iron pyrites and other heavy 
impurities which occur naturally in coal, after which the particles of coal 
are winnowed from the particles of mundie or pyrites or other heavy 
impurities. With a view to more completely removing metallic impurities 
from the coal, the pulverised coal is submitted to the action of electro or 
permanent magnets, 

605. A. ANNANDALE, jun., Dumbar, N.B., “ Making paper.”—Dated 7th 

March, 1871. 

The feature of novelty which constitutes this invention is the soaking 
of wood or other fibrous subst in a solution of nitro-muriatic acid of 
sufficient strength, with salts of hydrochloric acid and an alkali, for the 
manufacture of paper pulp. 

607. A. W. Gittman, Wandsworth, and 8. Spencer, Southwark, ‘‘ Treat- 

ment of beer, dc.” —Dated 7th March, 1871. 

The invention consists in the employment for the above purposes of 
“sugar lime ” or sucrate of lime and precipitated lime, either together or 
separately, and when fining liquids the addition of sulphuric or other 
acid to neutralise any excess of lime that may be in such liquids. 

624. T. Grips and C. GetstHarr, Jarrow-on-Tyne, ‘‘ Treating metallic solu- 

tions.”—Dated 9th March, 1871. 

This invention consists in treating metallic solutions containing copper 
and other metals by bringing them into contact with sulphuretted 
yaa a to precipitate silver and gold when present, and after separa- 
tion of such metals copper is precipitated by further treatment with 
sulphuretted hydrogen. The sulphide of copper obtained is mixed with 
eubonate of soda or caustic soda and carbonaceous matter, and melted, 
when the products will be metallic copper and sulphide of sodium. 

640. M. A. SuTHERLAND, Passaic, U.S., “‘ Rubber compound.”—Dated 10th 

March, 1871. 

The said invention in the tion of itch or india- 
rubber, asbestos, or other fibrous or foliated bisilicates or massive 
steatite, and sulphur or other vulcanising substance, all mixed together 
and vulcanised, whereby a compound is formed particularly adapted for 
use as a steam packing and for other purposes. Also in the combination 
with the said compound of canvas or other fabric for use as hose, machine 
belting, and for other purposes. 





we hi 





Class 9.-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus 
Electrical Apvaratus, and Galvanic Batteries. 
2352. J. Atkinson, Rock Ferry, “ Metallic telegraph poles.”—A communica- 
tion.— Dated 6th September, 1871. 

This invention consists of a cast iron base-plate with screwed socixet to 
receive the heel of the pole and stays to which the pole is keyed. The 
pend is secured to the ground by the projectors. The pole is com- 
posed of lergths of wrought iron or otber metal tubes reducing in dia- 
meter one above the other, secured together by reducing screws or 
couplings. The upper length carries an adjustable cross arm, to which 
the insulator arms are connected, and which may be of any required 
length, and secured by set screws that they may be expanded or con- 
tracted within certain limits. 





Class 10.—~M ISCELLANHOUS, 
Including all patents not found under the preceding heads. 


2299. G. HaseLtIne, Southampton-buildings, London, “ Grinding quart:.”— 
A communication.— Dated 31st August, 1871. 

The object of this invention is the construction of a mill for grinding 
quartz, guano, phosphates, and other hard substances, that shall first 
reduce such subst to a powdered dition and then discharge them 
so reduced by a blast of air. The casing is partly lined with serrated 
plates. A pounding wheel is mounted on a horizontal shaft. Hammers 
are inserted into recesses formed for them in the body of the wheel. A 
number of separate metallic strips laid together bet a shoulder of 
the hammer and wheel are employed as packing. Shallow recesses in the 
edge of the wheel cause the hammers to wear down nearly square. 
Flanges are formed on each side of the pounding wheel to act as fans. 
555. F. R. WHEELDON, Wolverhampton, ‘‘ Manufacture of wheels and pinions.” 

Dated 2nd March, 1871. 

The patentee says, ‘I propose, instead of using the ordinary sand 
moulds in which to cast wheels and pinions, to cast them in iron moulds, 
or “ chills,” by which it is found that the surface of the teeth are chilled 
aod hardened. 

557. C. De Necrt, St. John’s Wood, and E. Crappock, Barnsbury, ‘‘ Ma- 
chinery for expressing oils.” —Dated 2nd March, 1871. 

This improvement consists in constructing a machine with a steam 
cylinder fitted with a stuffing-box at each end, right through which a 
piston-rod of the ordinary description passes, the two ends of which act 
as plungers into two receptacles, fitted the one on one side and the other 
on the other side of the before-mentioned cylinder. The novelty consists, 
First, in doing away with the necessity of previously grinding and crushing 
the seed or other substance under the process of exp ion ; Secondly, in 
having the seed or other substance continually under pressure without 
any interruption in filling; and, Thirdly, the steam at all times mee on 
at one or the other side of the piston, the cylinder is never allowed to 
cool, and thus the loss by condensation is avoided. 

558. = . and J, MaxFIELp, Shefield, “* Spoons and forks.” —Dated 2nd March, 
871. 

A ding to this i tion the burr or fache produced around the edge 
of a blank by impressing a design upon it is cut away by placing the blank 
upon a bed having a slot of the shape of the spoon or fork formed through 
it, omg causing a cutting punch to descend on to it to cut off the burr or 

‘ache. 




















560. R. H. Raprorp, Sheffield, ‘Rolling rails, &c.”—Dated 2nd March, 


1871, 

This invention consists in applying two or more sets of rolls, the gates 
or grooves of which are pla n continuous order one after the other in 
the same line, commencing with No. 1 set or roughing down rolls, fol- 
lowed by Nos. 2, 3, 4, 5, or any requisite number of rolls, which will 
reduce the material to the ultimate form required. 

561. D. Payne, Otley, Yorkshire, “ Printing machinery.”—Dated 2nd March, 
71 


aa, 

This invention consists in further improvements upon an invention for 
which letters patent were granted to the inventor, bearing date September 
7th, 1867, No, 2537, for printing machinery. 

566. W. E. Gepoe, Wellington-street, Strand, “ Manufacturing ostrich and 
other feathers.” —A communication.—Dated ‘3rd March, 1871. 

This invention relates to apparatus for laying and securing ostrich and 
other feathers on the sewing machine, with rotating needle-arm patented 
by Julius Gutmann, under the No. 2794, and date of 4th October, 1867. 
The apparatus consists of two parts: First, of a plate having a rib with, 
say, twenty-two steel pins f: d to it; 8 diy, of a folding case 
composed of two plates hinged oe this case being vided with 
two slits to gwe passage to the pins. iceable feather 
from small pieces or scraps, the plate carrying the is laid ona table, 
the points of the pins being upward, the folding case is then laid on this 
plate in such a way that the rib with the pins protrudes th: h the slit, 
the pieces of feather or feather scraps ure then laid between the pins in 
the form of a natural feather, a piece of wire being used to form the quill. 
The of feather being thus arranged in the F mpm tho folding care is 
closed, lifted from the base , and placed on the plate of a Gutmann's 
sewing machine with rota’ needle bar, in such a manner that both 
needle holes of the pressing 8 , which for easier motion is 
— with a roller, passes over the q of the feathers in the slit of 

he apparatus. The sewing by cross stitch then takes place. 
568. J. Bricas and J. Batty, Whitecross-street, “‘ Aerated waters.”—Dated 
3rd March, 1871. 
The acid cistern is fitted with revolving } capeeniee which at each 
revolution delivers a portion of acid into the funnel, and thence into 
the generator. The acid is raised to the acid cistern by pneumatic 








yan, which in some instances delivers direct into the generator, 

e aerated water is drawn off through a nozzle fitted with an envelope 

and with means for deflecting the issuing stream. 

569. T. Rowatr, jun., Bdinburgh, N.B., “Hydrocarbon fluids.”—Dated 
8rd March, 1871. 

The inventor uses, First, a dome around the wick tube to deflect the 
outside current of air on to the flame; Secondly, a tube ia fixed to the 
inside of the wick tube to carry the inside current of air clear of the flame 
a little way before being impinged upon it; Thirdly, two deflectors ure 
placed above the flame, the upper one being hollowed slightly on the 
under surfaces and tapered upwards at the edges. By the above 

it pe bustion is duced without the aid of any 





arrang' Pp 


chimney. 
580. J. B. Bunyarp, High Holborn, “ Portfolio stands.”—Dated 4th March, 
1871 


This invention consists in certain improved apparatus to be ones to 

stands for holding portfolios and similar articles, and by means of which 

the latter may be opened to and retained at any desired angle. 

581. H. M. Kennarp, Crumlin, Monmouth, ‘‘ Screw piles,”—Dated 4th 
March, 1871. 

This invention consists in driving screw piles by connecting to the 
upper end thereof a spur wheel in gear with a pinion sliding on a vertical 
shaft, to the lower end of which rotary motion is imparted by gearing so 
as to turn the spur wheel and thereby also the screw pile, The spur 
wheel may either slide on a square bar fixed to the pile, which, as the 
pile descends, sinks down through the spur wheel, or this may be fixed 
directly te the pile A crosshead is also fixed to the top of the pile con- 
nected by Weston’s tackle to weight on the platform. The pile with its 
bar and spur wheel, as also the pinion and its shaft, are carried and guided 
in their motion by a double upright framing steadied by tie bars from the 
platform, 

582. H. M. Kennarp, Crumlin, Monmouth, “ Bridges, d&c."—Dated 4th 
March, 1871. 
This invention consists in constructing the roadway or flooring of 
bridges, &c., of iron plates, having angle iron riveted all round their 
, 8o as to form flanged panels: these els are bolted together 
side by side in such manner as to form an pot ar flooring; between the 
girders of the bridge and between the joints of the p!ates are introduced 
stiffening ribs, either longitudinally only, or both longitudinally and 
transversely. The thrust of the arched flooring against the girders is 
taken by tie rods, bars, angle, or T iron, which may be fixed to the trans- 
verse stiffening plates. 
586. J. Witks, Walsall, Staffordshire, ‘* Wheels and axles for pit tubs.”— 
Dated 4th March, 1871. 

This invention consists substantially in casting, forging, or otherwise 
permanently attaching to the axles of the rolling stock specified in the 
title, a taper collar, or belt, which is, by preference, either octagon, 
hexagon, or square in shape, and which said collar or belt is to receive 
the wheel, which is made with a corresponding aperture or recess. 

587. G. T. BousFteLp, Brixton, Surrey, ‘‘ Lamp wicks.”--A communication. 
—Dated 4th March, 1871. 

This invention consists of a composite wick produced by the combin2- 
tion of recomposed vegetable fibre and pre d bobbinet or equivalent 
material sufficiently tenacious to hold the vegetable fibre together under 
the action of the wick-raising bani By r posed vegetable 
fibre is meant vegetable fibre prepared and agglomerated by a process 
similar to that used in the manufacture of paper from vegetable material, 
and by prepared bobbinet or its equivalent is meant bobbinet or equiva- 
lent fabric prepared by dipping it in a solution of silicate of potassa or of 
soda or other equivalent material which tends to prevent the incrustation 
of the wick while burning. 

595. A. Bupenperc_ Manchester, ‘‘ Pumps.”—A communication.—Dated 6th 
March, 1871. 7 

In carrying out these improvements the valve seats are formed to carry 
their valves in a slightly conical cylinder, whioh is received into a corre- 
spondingly formed chamber of the pump, and this cylinder is there held 
by a plate formed to embrace a part of the smaller end thereof, and by 
turning on inclined sw formed thereon and against the end of the 
cylinder chamber, to draw the cylinder tightly in ition. The larger 
end of the cylinder is formed with a handle to facilitate its removal or the 
placing of it in position. Passagesin the valve cylinder and its chamber 
communicate with the respective ends of the piston cylinder and the 
other ways. The chamber for the valve seats with their valves is at the 
lower part of the pump, the passages therefrom to the respective ends of 
the piston cylinder rise one on each side to the piston cylinder, which is 
at the upper part. The air chamber, when one is employed, is formed 
between the valve chamber; the passages therefrom to the piston cylin- 
der, and the piston cylinder ; and the whole of these parts are by pre- 
ference formed in one casting. e parts of the stuffing-box to the 
piston-rod, and the connecting joints to the inlet and outlet passages, 
are formed with inclined surfaces for clips, so that by turning them on 
these inclined parts tightening of the joints is effected. 

597. G. Berwick, Sunderland, “ Preserving metallic and wooden surfaces.” 
—Dated 6th March, 1871. 

The feature of novelty which constitutes this invention is the employ- 
ment of carbolic acid in combination with oils, earths, a nega or 
poisons, to form a paint for preserving metallic or wooden surfaces. 

598. C.J. L. Lerrier, Shefield, “ Manufacture of ‘ spiegeleisen.’”—Dated 
6th March, 1871. 

This invention consists in causing molten pig iron to pass through a 
heated admixture of manganese, iron ore, and coke or charcoal, or of any 
of the oxides of manganese and iron, or their chemical compounds, and 
of any other carbonaceous matter, whether the pig iron be melted ina 
separate furnace or in the same furnace containing the said admixture or 
charge, with the object of making it absorb or combine with the metals, 
manganese, and iron contained therein, and so to produce the improved 
manufacture of ‘‘speigeleisen.” 


599. =. NEWALL, Gateshead, “‘ Breaking stones, &c.”—Dated 6th March, 
1871. 





The object of this invention is to increase the efficiency of the stone- 
breakers and ore crushers now in use in which the crushing of the stones 
or ores is effected by the employment of a vibrating jaw or jaws. 


600. D. B. Tuompson, New York, U.S., ** Distributing type.”—Dated 6th 
March, 1871. 

In this invention the type are fed in column from a “galley” to 
devices which separate the column by lines, and then take each type 
singly and present it toa selecting mechanism containing small divisions 
or cells to receive the type flat-wise, which cells equal in number the 
characters to be distributed. Each cell has small “feelers” in varying 
location therein corresponding with indentations formed in the edge of 
the type to distinguish them, and also has a lever to press the type in the 
cell against the feelers, which, on finding that they do not correspond 
with the type, hold fast thereto till it is automatically conveyed to the 
cell next in order, and so on tillthe type meets its corresponding feelers, 
whereupon they are caused to withdraw from the cell and type, thereby 
releasing such type, when it is instantly discharged into its own proper 
pt. ora 1 leading thereto. 

604. J. H. WReNcH, Gray’s-inn-road, ‘* Magic lanterns.” —Dated 7th March, 


$71. 

The object of the improvement is to remedy the evils arising from the 
use of rack teeth to the rotating rings of the object glasses by employing 
a series of recesses or holes around the ring of metal carrying the object 
glass to be moved, such recesses or holes being taken into by the points 
or teeth of a small wheel of corresponciug gauge. When desired, two of 
such rings may be simult ly operated, one on each side of the pin 
wheel, to cause the respective rings to move with their object glasses in 
opposite directions. 

611. R. 8S. NEwALL, Gateshead, Durham, *‘ Ropes, &c.”—Dated 7th March, 
1871 








This improvement relates, First, to the use of thin flat wires in tho 
manufacture of flat wire ropes for stitching together the right and left- 
hand ropes of which the flat rope is posed, § dly, to hinery 
for the manufacture of hemp —— in which cops of yarn are used 
instead of bobbins. The cops, to form a strand of a given size, are placed 
in a machine consisting of a laying plate and drawing-off gear and a 
number of light tubes, each large enough to hold a cop, and arranged in 
one or more concentric circles round an axis which is hollow, so as to 
allow of a core to pass through it. Thirdly, for indicating the strain 
applied te ropes, as, in the working of pits, the action of the rope pulley 
is supported on springs fully graduated to different loads, 

614. J. Kent, Nottingham, “ Brushes.”--Dated 8th March, 1871. 

The inventor secures each tuft of bristles or fibres by means of an eye- 
let in combination witha wire bound round the tuft and plaeed with the 
points uppermost in a hole in the back of the brush. The eyelet containin 
the tuft on being forced home splays out the ends of the wire whic 
form barbs to prevent the withdrawal of the tuft, which result is also 
assisted by the head or —— of the eyelet being firmly embedded by 
the pressure in the back of the brush. 

616. C. R. Western, Lambeth, ‘‘ Manufacture of boxes, &c.”—Dated 8th 
March, 1871. 

The impr its in the facture of boxes relate to wooden boxes 
which are covered with paper, and the invention consists in applying the 
paper to the sticks or rods from which the boxes are to be le instead 
of, as heretofore, applying it to the separate boxes after they have been 
shaped. The its in machinery relate to th of 
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boxes from or rods. The sticks or rods have an intermittent 
eevee pnt to Same or borers, 
which bore in‘ es ee ee ee ony te bored ends 
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1871. 
s preferred to make the machine double-acting, that is to say, so as to 
work from both ends, one end forming the boxes and the other end the 
lids or covers for these boxes. The mec m for producing the required 
movements may be varied; a special arrangement for giving the short 
intermittent movement required for the lids is described. In some cases 
pieces ot the sticks of suitable length are fed to holders in a revolving 


trict. Millmen are less in request; but if masters would give 
their men what they require the fears are general that the atten- 
dant rise in prices will inflict a most serious blow upon the industry 
hereabout, by driving the orders elsewhere. ; 

On Thuraday, in Birmingham, prices were very firm, owing to 
the expectation so generally entertained in Wolverhampton on the 





disc, which submits them to a pair of borers, which bore the opp 
ends for boxes and lids respectively, and the pieces are simultaneously or 
subsequently divided by a saw. In other cases blocks of wood of the 
requisite thickness are operated upon by an auger and two cylindrical 
saws, which are all concentric; the auger bores out the inside of the 
box while one saw cuts the shonlder and the other cuts the exterior. In 
order to turn true cylinders of wood, to be made into boxes as 
above described or for other purposes, the tool rest of a lathe is provided 
with two cutters or blades, and is free to swivel so as to bring either 
cutter into operation ; thus while the slide rest is travelling in one direc- 
tion one cutter is in operation, the tool rest is then turned to bring the 
other cutter into de while the slide rest is travelling in the other 
direction. The necessity of running the slide 1est back idle is thus 
avoided. 

619. W. G. Cannon, New Kent-road, Surrey, “‘ Gas, steam, or water cocks.” 

—Dated 8th March, 1871. 

The novelty consists of a spindle passing through the bottom of the 
barrel and through the plug of the cock, keeping the plugin its proper 
bearing in the by means of a screw and washer at the top of the 
spindle, and held by a stop at the bottom, fitting between two ears at 
bottom of barrel, the plug having a tube through the centre soldered or 
brazed top and bottom to prevent the gas or other fluids escaping through 
the holes, top, and bottom of the plug. 

622. B. J. Epwarps, The Grove, Hackney, “ Taking photographic pictures.” 
— Dated 8th March, 1871. 

In this invention the dark slide of a photographic camera is made to 
fit temporarily upon a dish made as described, so that when a glass plate 
covered with collodion is placed in a dish a solution of the proper 
salts of silver can be poured over it, for the - of sensitising 
it, from a reservoir forming part of the dish. he plate can then 
be transferred to the interior of the dark slide, by means 
of a flexible bottom to the dish, and a handle or pneumatic plate 
helder «as described, without the light reaching it, and the back of the 
dark slide is then closed by a sliding shutter, instead of the usual hinged 
door. To develope the picture after the plate has been exposed in a 
camera, the back of the dark slide is temporarily attached to a some- 
what similar dish, which has a bottom of yellow transparent glass, and 
also a sliding top of similar glass. The sliding top being opened, the 
glass plate is admitted into the dish by withdrawing the sliding shutter 
ai the back of the dark slide, and the sliding top of the dish having 
been replaced, the dark slide is removed and the picture developed by 
admitting developing fluid upon, from a reservoir of the shape described 
attached to the dish. When the picture is developed it is washed, or 
the develop topped by admitting water or a suitable solution in the 
same way, and the sliding top of the dish is opened, and the picture re- 
moved. In this way, and by this invention, pictures can be taken by the 
** wet” collodion process in the open air without difficulty or inconveni- 
ence, and the weight of the apparatus required is very much less than 
has ever heretofore been the case. 

634. C. PowE.L, Birmingham, ‘ Watches.”— Dated 9th March, 1871. 

This relates to watches wound and set at the pendant. The winding 
parts consist of a shaft through the stem carrying a pinion gearing at 
right angles into the gathering up wheel, which is attached to a slide or 
radial arm and pressed up by a spring, so that by the rotation of the 
pinion it is moved sidewise or radially before a rotary motion com- 
mences, and is thus eagaged with the winding up wheel, which is com- 
pounded by a maintaining power spring, which engages and har i 
the wheels together. The disconnection is aided by a detent spring, the 
flexible end of which is connected with or bears against a pin ur peg on 
the slide or radial arm. The winding up wheel is attached to the going 
arbor. The setting is effected by a sliaing pinion tongued on the shaft 
and brought in and out of gear with a pinion or wheel on the cannon 
pinion by compound levers worked by the sliding outward of the shaft 
The compound levers consist of two right-angled cranks connected by 
ball and-socket or similar joint, and regulated by an arm and detent 
spring. 

635. T. 8S. Brain, Pittsburgh, U.S., “ Reduction of iron ores.”—Dated 10th 
March, 1871. . 

This invention consists in reducing pulverised iron ores to the metallic 
state, and if desired carburising the same by forcing, reducing, and car- 
burising gases under pressure through a layer of the ore. For this _pur- 








previous day that prices will be advanced next Thursday. Con- 

sumers who need immediate supplies were ready to give full ‘‘list” 

prices for small quantities, aud they were reluctant to consent to 

terms of masters in respect of lots toe be delivered some time 
ence. 

Early deliveries are out of the question, so full of specifications 
is almost every house of any standing. This state of things | 
brought business almost to a standstill, Makers quoted prices 
that cc would not accept, and neither was certain of his 

roun 

. As long as orders remain in hand this will not be much felt, but 
a close observation of the market on Thursday led to the convic- 
tion that a previously growing trade is sustaining acheck that will 
go on developing itself. It is well known that the heavy sheet 
trade is greatly sustained by the demand of the galvanisers, whose 
best market is Australia, Owing to the recent advances new 
business on account of that part of the world has been stop 
Orders had been received based upon former quotations, but these 
could not be executed till customers had been communicated with 
to ascertain if they would give the rise. Six months must elapse 
before the date of inquiries at this end and the receipt of a reply 
from that. If there should be another rise, matters in some of 
the cases will be still further complicated. Galvanisers are, there- 
fore, just now buying nothing on account of the Antipodes, and 
they are holding back with some resoluteness in respect of other 
markets. The list price for their sheets is £10, Last week one 
firm offered a specification at £9; the maker refused to accept it 
at under £9 10s. On Thursday he was prepared to reopen nego- 
tiations on his custcmer’s terms, but the latter ‘* had given out the 
order.” (?) 

We do not believe that there are many such cases, but here 
is one, and to that extent the market shows signs of less firmness. 
The trath is, that the trade cannot safely carry a further price 
burden than that under which it is now bending ; and that truth 
will soon become demonstrable. I1t is altogeth busi like 
and disastrous now-a-days to advance prices at so great strides as 
10s. and 20s.a ton. Iron cannot be worth so much more as is 
represented in either of those sums in Birmingham on one day 
than it was in Wolverhampton on the day before ; really, there- 
fore, it isa — price that is put upon it by such determinations. 
All this is greatly encouraging the Cleveland and other districts to 
increase their facilities for producing the kinds of iron hitherto 
obtained almost exclusively from this district. The practice of 
making such advances might have been possible in olden times, 
but it cannot now be continued with impunity, much less with 
advantage. The quicker the antiquated custom is abandoned the 
better, we are sure, for the great bulk of the ironmasters, who, 
whether they waut a rise or not, are virtuslly driven to adopt the 
course which some one or two leading houses «letermined to pursue. 
How long it takes to throw off habits that, by the advance of time, 
are proved encumbering ! 

Pig iron was very strong on Thursday ; most descriptions have 
established an advance of from 2s, 6d, to 5s. upon last quarter's 
terms. Hematites, alike for iron and for steel making, are at a 
figure that some time ago would have been supposed impossible of 

ttai t. For inst , working pigs used as a mixture for 
best iron in this district were inflexible to-day at £4 at Working- 
ton, which is equal to £4 18s. at consumers’ forges ; and the article 
is sold short weight. Then Nv. 1 Bessemer is £5 5s, at Work- 
ington. If a customer were prepared to take some thousands ot 
tons, he would have tv pay this figure, if, indeed, which we 














pose the pulverised ore is either introduced at one end of the i 
perforated floor uf a long horizontal chamber, through the perforations of 
which the gases are forced; or the ore is introduced into a vessel similar 
to the ‘* Bessemer converter,” having a perforated bottom, through which 
the gases ure forced. Or the ore is passed down a series of a 
inclined and perforated plates inside a chamber, so as to pass from the 
one plate to the next below, while the reducing gas is forced in from 
below and caused to pass in jets through the perforations of the plates, 
so as to act upon and at the same time agitate the stream of ore. The 
ore is reduced tu the requisite stute of pulverisation by passing it in suc- 
cession through a series of pairs of crushing rollers set at different de- 
grees of fineness, the ore being made to from the one s-t of rollers to 
the other over shoots having holes, through which the finer particles of 
ore fall. At the bottom of the machine the fine ore is separated from the 
course by the action of a blast of air. 

664. A. AnnwanpaLe, Dunbar, N.B., “‘ Treating of wood.”—Dated 13th 

March, 1871. 

The feature of novelty which constitutes this invention is the employ- 
ment of nitric acid alone or diluted with water for reducing wood or 
other fibrous substances to pulp. 

1764. E. Epwarps, Southampton-buildings, Chancery-lane, ‘‘ Metallic bands 
or hoops.”—A communication.—Dated 6th July, 1871. 

This invention consists in making the webs which connect together the 
two ribs in ties, used for fastening together the ends of hoops or bands 
which fasten bales of cotton or otber substances, taper in thickness instead 
of parallel, the metal of which the ties are made being thus distributed, so 
= = agiven strength they are of less weight than hus heretofore 

been the case. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 

(From our own Correspondent.) 

On ‘CHANGE IN WOLVERHAMPTON AND BIRMINGHAM: Excitement 
as to prices and wages : Advance of prices and wages in North 
Staffordshire: Under supply of puddlers: Buyers and makers 
ashore as to prices: The orders’ books full: Business in sheets 
checked -THE PRACTICE OF ADVANCING PRICES IN STAFFORD- 
SHIR: DIscussED: Js the habit prudent—Pic IRon: Extraordi- 
nery prices of hematite and Bessemer iron- COAL AND STONE: 
Rising—MEtiNG OF IRONWORKERS—THE ENGINEERING AND 
OTHER TRADES: Rise in castings- TUBES, CHANDELIERS, AND 
FITTINGS—JAPANNER AND TIN-PLATE WORKERS—MARINE IRON- 
WORK—SAFES AND DEED BOXES—MEETING OF NAIL MASTERS: 
Auticipated strike—SwoRD MAKING IN BIRMINGHAM: A fine 
specimen—Muntz Metat Co. -THE FRAUDS ON THE BIRMING- 
HAM GAS LiGH1 Co.: FoRGERY BY AN IRONFOUNDER—THE WOL- 
VERHAMPTON AND WAL-ALL RaILWay : Progress of the week : The 
engineer's report — HE ASHPIT SYSTEM IN BIRMINGHAM : 
Government inquiry. 

Osx ’Change in Wolverhampton on Wednesday there was a nume- 
rous and influential muster. Great interest seemed to be taken in 
tie course that prices and wages are likely to take at the prelimi- 
nary meeting in Birmingham next week. The works were reported 
as active all round, very few establishments being in want of 
orders in any direction. 

Itis no secret, however, that much of the business now in hand 
is being done at old prices, and that this will continue to be the 
case til) over the preliminary meeting. Not a ‘ittle of the work 
in some instances is being executed at almost alos, Hence there 
is 4 uvpe eXpresceu vy many tuat prices will not be further put up 
next week. There is, however, much reason to fear that the 
masters will have no alternative. 

The men are clamouring for higher wages, and the puddlers are 
making common cause with the millmen. If both are to 
peased it is argued that a further rise of 10s. per ton must 
place in finished iron. This course appears the more likely to be 
pursued, because the North Staffordshire masters, who advanced 
their rates just before the last rise in South Staffordshire, have 
again put up prices and wages. The South Staffordshire men «:e 


asking for the advance that the North Staffordshire men have just 
had conceded to them. There can be no doubt that puddes 
are at a premium ent ib he Ganet Goonay 
is short, That shortness is felt throughout the whole of the di 


question, the ters should be prepared to accept large orders 
even at these high prices. Very iderable shi; of this 
Bessemer iron have taken place this week to the States. 

Coal and stone is rising. If finished iron is declared up next 
week, colliers, miners, and blast furnacemen will also get a rise 
of wages. 

On Tuesday a meeting of millmen and forgemen delegates was 
held at Great Bridge, in order to learn as far as possible how far 
the men had carried out their unanimously expressed intention of 
giving the masters fourteen days’ notice for an increase of 10 per 
cent. on their wages. It was discovered that only twenty-one 
firms had received notices, and these do not include the most 
important. The speakers sought to show that the men were wait- 
ing to see how the masters took a partial notification. The meeting 
adjourned for a week. There is no falling off in the activity at the 
engineering and foundry establishments in and about Birmingham. 
Messrs. Cluridge, North, and Co., of the Phceuix Foundry and 
Engineering Works, Bilston, advise us as follows :—*‘ In conse- 
quence of the advance in the price of iron (and in conjunction 
with the other founders), we beg to inform you that from this 
date our prices are advanced 10s, per ton on ordinary castings, 
and 20s. per ton on chilled rolls.” A considerable rise seems quite 
justified by the demand, and lately prices have been very low for 
such work ; but whether or not so considerable an advance is a 
prudent step remains to be seen. The boiler makers, apart from 
the leading establishments, are also busy, whilst first-class boilers 
were never in better request. In the lighter branches Birmingham 
and Wolverhampton and their dependencies are almost without 
exception busy. The tube makers are all full of orders; the 
chandelier makers, and the makers of gas and water and steam 
fituings, together with the japanners and tin-plate workers, are all 
in active occupation. Safes and deed boxes are doing better, anu 
marine ironwork is more than steady. A meeting of the East 
Worcestershire nail masters was held on Friday, and it was agreed 
unanimously “to adopt and pay by the network men’s list of 
September 15, 1869 (with the exception of spikes and plate-nails), 
to take place to-morrow, September 16, 1871.” This it is feared 
means a strike among the men who felt strongly about the nails 
excepted. Hopes are, however, entertained that better councils 
will prevail. 

Messrs. Robert Mole and Sons, sword manufacturers, of Broad- 
street, Birmingham, have just completed the manufacture of a 
number of presentation swords which possess peculiar excellence, 
and show to what perfection the sword cutlery trade has attained 
iu thistown. The articles, eight in number, are now on view at 
their establishment, and are certainly well wortha visit. The first 
has a very fine etched blade, the scabbard is of silver, with 
elaborate pierced silver mounts, panel gilt. The handle is a fine 
specimen of ivory carving. Another hasa blue velvet scabbard, 
with silver mounts, and a third has a scabbard covered with 
purple velvet, the mount being gilt and richly chased. The next 
has a silver scabbard, the mounts being inlaid in imitation of 

cene. There is also a regulation sword, the scabbard is of 
silver, and the ts fine speci of chasing. Another has a 
scabbard of panel gilt, richly chased in the Renaissance style. The 
centre mount is an elaborate piece of workmanship, and the elabora- 
tion of the handle is perfectly unique. Another has a shagreen 
~cabbard, with gilt mounts richly chased. The swod is intended 
for presentation to an official in one of the South American 
republics, All the swords are encased in handsome cases of 
mahogany and walnut wood, with metal mounts. 
_ The directors of Muntz’s Metal Company have notified their 
intention of paying an interim dividend at the rate of 5 per 
cent, per annum. 

The directors of the Birmingham Gaslight and Coke Company 
have comp'eted their investigation into the accounts of their late 
secretary, Mr. Soe en and of their collectors; and they 
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have to be satisfied. The progress of the investigation disclosed a 
tematic falsification of the accuunts by a conspiracy between 
arrison and Blundell, and it is feared with the knowledge, if 
not the connivance, of others of the collectors. This was effected 
by bringing forward, quarter after quarter, as arrears sums which 
had been paid to the collectors or the counter clerks, and not 
accounted for by them. The same course was pursued by the 
secretary with respect to the accounts for cokes and sundries, of 
which he had the collection, and the magnitude of these sums 
accounts for the largeness of his deficiency. The direetors never- 
theless recommend the full 9 per cent. dividend, the defalcations 
being more than met by the reserve fund. 

Mr. James Glover, an ironfounder of Walsall, was on Tuesday 
committed for trial at the Mansion House, charged with forging 
the acceptance of Mr. Henry Coley, lock manufacturer, of Wolver- 
hampton, to a bill for £55 15s. Mr. Glover had received a good 
bill for £55 15s. 6d. from Mr. Coley, and he gave the forged bill 
toa customer. Both bills were presented at Messrs. Bark'ey’s 
banking establishment in London almost simultaneously, and thi 
led to the detection. 

The railway line that is to ct Wolverhampton and Walsall 
by a direct route, and that has been in process of formation almost 
as many years as the line will be miles in length, is at last ap- 
proaching completion. Both now and for the past few months the 
work has been pushed forward with energy, there being now no 
impediment at head-quarters. A half-yearly meeting of the com- 
pany was held on Monday in Wolverhampton, when Mr. J. Addi- 
son, the engineer, reported that about 55,000 cubic yards of exca- 
vation is all that remains to be removed on the northern section, 
which rules the period for the completion of the line. The prepa- 
ration of station sites had, likewise for the above reasons, been 
delayed, but were now fast forming, and tenders for the erection 
of all the buildings having been advertised for and received, it is 
expected that the contract for construction will be let at an early 
date. The whole of the masonry works, with the exception of two 
unimportant structures, one of which is building, are all that re- 
main to be completed. The permanent way materials are in rapid 
course of delivery, and the laying of the road and station yards 
will soon be proceeded with. Mr. Addison has every reason to 
expect that the railway will be completed for Government inspec- 
tion by the end of the present year. 

The town clerk of Birmingham has received an official commu- 
nication announcing that Dr. Buchanan, of the Medical Depart- 
ment of the Privy Council, has been appointed to make an inquiry 
into the ashpit system so extensive y used in Birmingham, and its 
effects upon the health of the town. 











WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 

THE IRON TRADE: Little or no change expected during the week : 
A fair degree of activity still witnessed at the works: The hands 
able to pursue their labours with increased energy: A greater 
amount of work accomplished: Old orders disappearing from 
the books: Sufficient emp.oyment to last to the end of the quarter : 
The quarterly meetings, and the question of prices ‘THE HOME 
AND FOR:IGN DEMAND—THE TIN-PLATE TRADE—THE STEAM 
AND HOUSE COAL TPADES—THE ARBITRATION IN THE COAL 
TRADE— DISSATISFACTION OF THE COLLIERS—THE MonMOUTH- 
SHIRE RaILwAY COMPANY—PROSECUTIONS UNDER THE Fac- 
TORIES’ AcT, 

LITTLE or no change was expected to take place in the iron trade 
during the past week, and no one has been disappointed. A fair 
degree of activity is still to be witnessed at the ironworks, and 
now that the weather is becoming cool the hands are able to pur- 
sue their labours with increased energy. Fewer workers are off 
on their holidays than was t! e case up to a week or two ago ; asa 
matter of course, therefore, there is a greater amount of work being 
accomplished. This being the case all the old orders are rapidly 
diminishing in number on the makers’ books, and they are not 
being replaced by many new ones. Still, masters have enough 
business in hand to keep their men employed up to the end of the 
quarterat least, and by that time it is generally believed there will 
be a change for the better in the demand, 

The quarterly meetings of the ironmasters are looked forward 
to with considerable anxiety, as they will be called upon to decide 
one or two at least very important questions—such, indeed, as 
must be conclusively solved befure the trade can be pronounced as 
in a satisfactory or prosperous condition. There can be no passing 
beyond into another period without definitely determining what 
vaiues shall be fixed upon the articles produced, and whut rate of 
wages shall be paid to the men who produce them. The men have 
evidently made up their minds, not only in this but in other iron- 
making districts, to agitate for an advance, and they will no 
doubt continue to agitate if they perceive a chance of getting their 
demands acceded to. It would be a pity to see the growth of the 
trade stunted by continued misunderstandings and disagree vents 
between employers and employed, and it would be disastr us if 
its progress were stopped altogether by a general strike. It wust 
be hoped that such will not be the case, and few, I thik, ure dis- 
posed to entertain any apprehension of the kind, as if the mea's 
demands are not unreasonable it will no doubt be better for the 
masters to make some concessions. 

It is pretty clear, however, that an advance cannot well be 
granted in the wages paid unless a proportionate rise be made in 
the price of finished iron. Buyers would be likely, of course, to 
offer objections to a general advance, but from what is to be seen 
at present they could not offer any formidable opposition to the 
course. The make for some time past has not exceeded the re- 
quirements of consumers, and, therefore, there are scarcely anv 
stocks in the hands of sellers and purchasers. Adding to this tLe 
many and vast undertakings which are being carried out and 
about to be commenced in the United States, Canada, Russia, 
and various parts of Europe, one cannot help thinking that a very 
vast demand must be kept up, and there is little room for be- 
lieving that purchases can be restricted toany material extent for 
any length of time. 

There is not perhaps quite so much activity to be noticed in the 
market as is usually the case when quarter day approaches, but 
the reasons for this are already given. Only cual Guedins 
are entered into at present on foreign or home account. Neither 
rail nor bar makers, however, experience any lack of employment 
so tar, Pig makers are actively employed, and the supply is 
scarcely equal to the demand. Quotations for these qualities tend 
oon, but for finished descriptions there is no actual advance 
to be reported in prices. 

The same degree of activity continues to characterise the tin- 

plate trade, all the works being well employed. 

rogress continues slow in the steam coal trade, owing to the 

disaffection which exists between the men and their employers. 

Orders also are arriving but slowly, on account of the high prices 

which are quoted by sellers. House coals sell readily at the cur- 

rent rates, and the trade will no doubt increase in activity from 
this time forward, 

There are unmistakeable evidences that the colliers of South 

Wales are dissatisfied witn the progress made in connection with 

the arbitration between themselves and their employers to decide 

upon the scale of wages to be paid in future. Mistaken impres- 
sious have no doubt had currency amongst the great body of the 
men which have led them to b: lieve that the masters de not enter- 
tain a sincere di sire to submit all matters in dispute to arbitration. 

In the preliminary arrangements upon between masters 

and men, it was stipulated that the arbitration should be con- 





find that Harrison defrauded them of £17,907, and that they 

have lost by their collectors £8173. Only one collector (William | 
Henry Biundell) is, however, as criminally liable. He | 
an. Harrison have both decam and they cannot be found. | 
From the other defaulting coli and their sureties, the direc- | 





tors have obtained as much money as they can get, and with that 


cluded within six months, which implies that both sides thought 
considerable time would be up in collecting evidence and 
preparing the case ay to be placed before the arbitrators for 
their cousideratiou. There is no reason whatever for thinking 
that the masters are not desirous of carrying out the arbitration, 
the proposition having emanated from them. some two 
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or three weeks will have to clapse before the sittings of the | 
arbitrators will commence, but from that time no time will be | 
lost in placing the whole of the facts before the arbitrators in | 
order to obtain a decision as early as possible, so that no further 
interrovptions might take place in the trade. . 

The half-yearly meeting of the Monmouthshire Railway Com- 
pany was held at the offices, Newport, on Wednesday, Lord 
Tredegar in the chair. The directors’ report showed an increase 
in the working expenditure from 49 per cent. to 51 percent. In 
other respects the company was considered to be in a satisfactory 
position. Mr. Batchelor wanted to know what had become of the 
sum due from the Post-office for the telegraphs, and Mr. Lyne 
wished for explanations as to the cost of two new engines being 
in excess of what the Creat Western Company paid for their 
engines. The questions were replied to by Mr. Lawrence and Mr. 
Phillips, directors. The increased working expenditure was attri- 
buted to more extensive renewals and to the new traffic of con- 
veying foreign ores into the district being less profitable than 
the heavy mineral traffic brought down for shipment. The sum 
of £1650 is due from the Post-oftice since March, 1870, but no settle- 
ment has yet been made. The proceedings of the Post-office were 
described as most vexatious. As to the cost of new engines, it 
was ascertained that the Great Western Company built their own 
engines at establishments that had cost them about £200,000. 

The proprietors of the Abertillery Tin Works have been 
prosecuted under the Factory Act, and fined 20s. and costs in three 
cases for allowing boys under the specified age to work in their 
works. The Tredegar Iron Company have also been fined 20s, and 
costs for employing a lad under thirteen, and the lad’s father 
was fined for allowing him to be so employed. 


Se | 
THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—THE IRONWORKER AND THE BOARD 
OF ARBITRATION - PROPOSED RAILWAY IMPROVEMENTS ON TEES- 
SIDE—THE NINE HOUKS’ MOVEMENT—PRICES. 

THERE was a large attendance on "Change at Middlesbrough on 

Tuesday, and a fair amount of business was transacted. In 

prices there was no alteration, the list remaining as quoted last 

week. Every pig iron maker is as busy as possible, and has con- 
tracts which will keep his furnaces fully occupied for months, 

In the finished iron trade there is still great activity, The rail 
mills are being worked steadily, and the shipments of rails in the 
Tees are heavy. Owing to the continued prosperous state of the 
iron shipbuilding trade the demand for plates and angle iron is 
very heavy. Other branches of the finished trade are in a very 
satisfactory condition. . 

Lately there has been a great deal of trouble with the 
ironworkers in the Middlesbrough district. Some of the masters 
have beea put to considerable inconvenience by their men 
striking. The firms I allude to are members of the Board of Aibi- 
tration, one of the most important ules of which is that whatever 
differences may arise work is to be continued, and the board, 
without any loss being sustained by either masters or men owing 
to the stoppage of work, will settle the dispute. I regret to say 
that during this week the pucdlers at the Britannia Ironworks, 
Middlesbrough, although they are members of the Board of Arbi- 
tration, have struck. They allege that the iron is bad, and that 
their m»nager refused to supply them with a better quality of 
iron. Whatever may have taken place between them and their 
manager, they were certainly not justified in leaving their furnaces, | 
Atthe time of writing I understand the men have sent for Mr. Kane, 
the operatives’ secretary of the Board of Arbitration, and probably 
before the end of the week he will have pointed out to them the mis- 
take they have made in leaving their furnaces, and they willreturn to 
work, leaving the dispute about the quality of the iron to be 
settled by the standing committee of the board, which consists of | 
about an equal number of masters and operatives, If the Board 
of Arbitration —which it cannot be denied has been productive of 
good in arranging trade matters —is to be continued, its regulations 
must be observed more closely in the future than they have been 
in the past, by the men. 

At the monthly meeting of the Middlesbrough Chamber of Com- 
merce on Tuesday the necessity of further railway accommodation 
for the Cleveland district was again discussed. A committee was 
appointed to consider the desirability of making a railway from 
Castle Eden vid Wynyard to Stockton, as a portion of a scheme 
which must be extended so as to include Middlesbrough, and to 
consider whether a bridge across the Tees, or a tunnel underneath 
it near Middlesbrough, would be best to meet the requirements of 
the district, which so much needs an improved communication 
with the Hartlepool coal-field, 

I am bound again to refer to the nine hours’ movement, I am 
sorry to say that there is little alteration in the struggle at New- 
castle, which has now lasted so long as to attract the attention 
of Europe. The masters continue their policy of importing foreign 
workmen, and hope that they will be able to carry on their 
factories. Unfortunately for the employers, large batches of 
foreigners are leaving them and returning to their native places. 
The number of strike hands remaining in Newcastle is now re- 
duced to 1986, and this week the League have paid them 8s, each, 
and allowed 1s. extra in addition for each child. Mass meetings 
are being held by the men, who are as sanguine as ever that they 
will succeed in obtaining the movement. In their speeches and 
in the newspapers, to which they reply in answer to statements 
of the masters, they point to Sunderland as an example that the 
= hours’ movement can be adopted without injury to the 
trade. 

The prices of iron are as follows :~-Pig iron, No. 1, 54s. ; No. 2, 
52s, 6d. ; No. 3, 50s,; No. 4, 48s. 6d. The prices of manufac- 
tured iron are as follows :—Common bars, £7 to £7 2s. 6d. ; cable 
iron, £7 12s. 6d. to £8 2s. 6d. ; ship plates, £8 17s. 61. to £9; 
boiler plates, £9 5s, to £9 10s. ; rails, £6 15s. to £7; colliery rails, 
£6 17s.to £7 10s. ; puddled bars, £4 17s. 6d. to £5, 





NOTES FROM SCOTLAND, 
(From our own Correspondent.) 

THE SCOTCH PIG IRON TRADE—IMPROVEMENTS IN IRON MANUFAC- 
TURE — THE IMPORTS AND EXPORTS OF PIG IRON—THE 
FINISHED IRON TRADE-~NEW MALLEABLE IRONWORKS—THREAT- 
ENED STKIKE AMONG THE MINERS—THE SHALE OIL TRADE—NEW 
OIL WORK MACHINERY FOR RussIA—E» GINEERING, IRONFOUND- 
ING, AND SHIPBUILDING—ANOTHER SCHEME FOR TUNNELLING 
ACROSS THE CLYDE. 

THE Glasgow pig iron market has rallied a little since last report, 

and after several fluctuations stands now about 1s. per ton better 

than it did a week ago. The tone of the muarket, however, is 
quiet, and business is done at 61s. cash, and 61s. 3d. one month, 

No. 1, g.m.b., Gls 6d.; No. 3. 60s. 6d. Speculation may, to a 

certain extent, influence the warrant market, but as long as ship- 

ments keep at even the present moderate tigure, and the demand for 
all desoriptions of iron continues as it has done, it is not at all 
likely that, with the prevailing cheapness of money, pig iron will 
become much lower in price for sometime to come. Thereisnot quite 
such a demand for No. 3 iron get the founders, but this may 
be accounted for by the fact that a large quantity of old Carron 

No. 1 has lately been thrown in the market and taken up by some 

of the largest founders here. It is said that a mixture of Carron 

No. 1 and Middlesbrough No. 3_has been found to work well. 
Mr. Ferrie, of the Monkland Iron and Steel Company, is still 

going on with improvements, and has given notice to proceed with 

anew patent with regard to the working of puddling furnaces. 

Mr. I’. Rowan analytical chemist, Glasgow, has also taken out a 

patent for improvements in obtaining steel. 

The shipments of iron from Scotch ports during the past week 





| asked, and ere long the demand will be repeated. The rates of 


| NOTES FROM THE NORTHERN ANDZEASTERN 


14,807 tons, coastwise, 6658 ton ; total, 21,465 tons. Correspond- 
ing week last year, 10,651 tons ; showing an increase for the week 
of 10.814 tons. The total shipments of 1871 to present date are 
587,585 tons, while for same period in: 1870 the figure was 443,841 
tons; the increase for the year is therefore 143 744 tons, 

The imports of Middlesbrougi pig iron into Grangemouth for 
the past week were 2165 tons; for the same week last year, 1835 
tons, showing an increase for the week of 330 tons, The increase 
in the imports for the year now stands at 11,585. 

The utmost activity continues to prevail in all branches of the 
malleable iron trade. All connected with this industry are full of 
orders, and indeed it is now found extremely difficult to get orders 
executed with anything like promptitude. Russia, Australia, 
India, the United States of America, and the colonies generally 
are sending in extensive orders for railway material, steel rails, 
and engineering work, the prices of which continue to advance. 
Ground has just been staked off in the neighbourhood of Cam- 
buslang and Newton colliery for the erection of one of the most 
extensive malleable iron and steel works in Great Britain. The 
ground, which occupies an area of fully one hundred acres, is finely 
situated for mineral and railway accommodation. The company, it 
is understood, mean to push forward the construction of the works 
with vigour. 

Whatever may be the state of the labour market, and the 
existing relations between masters and men in other trades, we 
always look for a strike, or a threatened strike, among the colliers 
at this season of the year. The miners of Lanarkshire generally 
have begun to agitate for an advance of wages, as they conceive 
the present state of the trade to be favourable to success in their 
demand. In all likelihood the employers will concede the advance 


wages, where the men cannot get out their coal, at present range 
from 4s. 6d. to 5s. 3d. per day. 

The shale and paraffin oil trade is in a prosperous condition, and 
in respect of machinery for the purposes of this manufacture 
some extensive orders are at present being executed in Glasgow. 
In « recent number of the Oi Trade Review, notice was taken of 
the discovery of apparently inexhaustible mines of coal and shalein 
Kharloff and Taganrog, in Russia. I have authority for stating that 
avery large order, from a company there, has just come by telegraph 
to Messrs. George Bennie and Co., whose devotion to this depart- 
ment of engineering coutinues to be rewarded with a large busi- 
ness. They have now the contract for the erection of very 
extensive mineral oil works at Riazan, in Russia. Some samples 
of olefiant coal were sent from that quarter to this firm for ana- 
lysis, and the experiments which they conducted educed the fact 





that the coal was of most excellent quality, and contained a large 


| percentage of oil. The ubiquity of oil-bearing shale may be 
| judged of by the fact that Messrs, George Bennie and Co. have | 


contracts in hand for refineries in Spain and Constantinople ; and 
it is not long since they erected similar works in Italy, Bohemia, 
and other parts of the Continent, 

All departments of ironfounding and engineering are busy, any 
the chief ironfoundersin Glasgow, at a meeting held lately, agreed , 
to grant the advance of wages asked, with the proviso that.and 
further demands will be strongly resisted. 

There is no dimimution of activity in the shipbuilding yards, | 
and new keels continue to be laid down as quickly as room is | 
vacated. Messrs. Tod and McGregor have a fine large screw 
steamer, for the Inman line, reading for launching, but on account 
of easterly winds causing the tides to be too low for such a large 
ship, the launch is postponed till next spring tide. 

The idea of a tunnel across the lyde seems to be taken up with 
such spirit as to promise well for its speedy realisation. There is 
now a seport of a second scheme for tunnelling the river, promoted 
by several engineers in Glasgow, and for which plans have already 
been prepared by Messrs. Storey and Smith, West Regent-street. 
This project is intended to embrace both carriage and footway, 
whereas the tunnel projected by Mr. Deas, the engineer to the 
Clyde Navigation Trustees, is proposed ,to be used for passenger 
traffic only. 





COUNTIES. 
(From our own Correspondent.) 
MIDDLESBROUGH CHAMBER OF COMMERCE—BATLEY CORPORATION 

WATERWORKS—l'HE GREAT NEWCASTLE STRIKE--FURNACES IN 

CLEVELAND - SHIPBUILDING IN THE NORTH—WaAGES IN SOUTH 

YoRKSHIRE—LEtDS TRAMWAYS - LEEDS AND LIVERPOOL CANAL , 

—StatTe OF TRADE: Sheffield ; Leeds: South Yorkshire. | 
At the monthly meeting ot the Middlesbrough Chamber of Com- , 
merce. on Tuesday, Mr. Danning, C.E , produced several sections 
showing the bed of the river Tees as it existed at Midd!esbrough 
some ten years since, as compared with the present time. Mr, 
Danning was announced to call attention to the state of the Tees | 
from the dock entrance to Bellingham, and to move a resolution 
upon the subject. He now deferred the consideration of the 
subject for a month, having taken thirty sections of depth across 
the river, which are not yet quite complete. He proposed to 
show the effect of what the river commissioners had done, and 
— aad work was not quite so favourable for Middlesbrough as 

leged. 

On Tuesday Mr. 8. Tubb, the Mayor of Batley, cut the first 
sod of the new Batley Waterworks which are to be constructed at 
Yateholme, a little distance from the village of Holme, several 
miles beyond Holmfirth. Batley. which has a population of 
20,000, has hitherto been supplied from the reservoir at Dun- 
ford Bridge, but as the town has increased in size, the cor- 
poration went to Parliament for powers to acquire land in 
the Holme Valley, or, more properly speaking, the Ranes- 
den Valley, in order to construct a series of reservoirs, to 
secure to the town an adequate supply of water. After 
the first sod had been cut on Tuesday, Mr. Bateman, C.E. 





, 
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At a general meeting in Liverpool, on Friday, of the Leeds and 
Liverpool Cana] and Douglas ror Company, Mr. J. Green- 
— > the chair, a dividend of £12 for the past half-year was 

eclared. 

The heavy branches of Sheffield industry continue to display 
activity. The armour-plate mills are in full work, manufacturing 
plates for her Majesty’s ship Hecate and other ironclads in course 
of construction for the English Government. Steel of all descrip- 
tions is in large request, and the supply of Bessemer, large as it is, 
is unequal to the demand. At Messrs. Firth’s works the daily 
output, is now nearly 19 tons per day. Messrs. Firth are also 
busy with castings for Armstrong, &c., guns, while they are exe- 
cuting a large order for barrels for Martivi-Henry rifles. The 
production of railway matériel continues on a very large scale. A 
good demand is experienced for boiler and ship plates, as well as 
for merchant iron. 

The mechanical trades of Leeds and Bradford continue active, 
Some important extensions have been carried out at the Hunslet 
Ironworks, 

The Manchester, Sheffield, and Lincolnshire directors will evi- 
dently once more endeavour next session to obtain independent 
access from the South Yorkshire coal-field to London. Consider- 
able interest is, of course, felt in the matter in South Yorkshire, 
where trade generally continues active. The Bessemer works 
are especially busy, a well sustained demand being experienced 
for rails, tires, axles, &c. 

Engineers have been making surveys for a tramway from How- 
don to North Shields. 





PRICES CURRENT OF METALS AND OILS. 

































1871. | 1871, 
Zed 244// F sd 284 
Copper — British —cake | 00.000 
per ton.... 740 °0.75 0 0) 14 100..15 0 6 
76 0 0.78 0 0); 135 00..135 0 © 
76 0 0..81 0 0) 133 09..1330 0 
81 9 0..83 0 0 11 00..13:0 6 
75 0 0..77 0 0 134 0v..9 00 
68 0 9.50 0 6 137 00..0 00 
6/15 0..€010 0) 135 00..1990 6 
7509.00 0 
Yellow Metal, per Ib... | 0 O68..0 73))) 0 0..27 0 6 
Iron, pig in Scouland,ton © T cash. 00..00 6 
Bar: Welch, in London 710 0..712 6 © 0..39 6 0 
Wales.| 615 0.. 617 6 oo 000 
Staffordshire| 810 0.. 815 0 i8 3.. Ol'O 
Rail, in Wales ...... 615 0..7 00 0 0..0U & 
Sheets, single in Lond 910 0..10 0 0 600..0 00 
Hoops, first quality ..| 910 0..10 0 0 00..0006 
ailrods .. eo} 20 0. B17 Bi 0 0..81 00 
Swedish .. «| 92° 0..10 2 6) lo 0..33 0 0 
Lead, Pig, Foreign pr.tn.|17 10 0..18 5 0 10 0..32 0 0 
English, W.B, .... ./20 5 0..00 10 0 wo00..1 086 
Other brands . 0..18 6 © || '00..0 0 0 
Sheet, milled . 0..@ 0 0) 010 0..0 0 6 
0.000 910 0...0 0 
0:0 0 01 137 0 0..9 @ 6 
0.26 0 +4 3% 0 (0..3315 0 
000..000 4 5 0..45 10 0 
soeeee| 0 0 0..0 0 0) 4:lv owe oO 6 
Quicksilver, per bot ....|11 0 0.. 0 0 0) 900.0080 
Spelter, Silesian, per ton |18 5 0..1515 0 #10 0..00% 
English V&S ...... 000.9 00 + 50 0 0..52 0 0 
Zine, dittosheet........ [2410 0..0 0 0 || :|36 0 0.0 00 
PRICES CURRENT OF TIMBER. 
1871. 1870. 1871. 1870. 
Per toad 2e£ 4s £ 8 Per load— afZeLea“es 
ak sccccccesseoeelSs 5 1310/13 91310 Yel per reduced ©. 
Quebec, redpine .. 315 415, 315 415 lst quality 18 0 91° 16101810 
yellowpine.. 45 5 5) 4 0 415 Qnddo. .. J2 51310 12 01210 
St. John’s N.B.. yel 0 0 0 O| © © O O| Archangel, yellow.. 521) 1 WwW 11 1013 6 
Quebec, oak, white.. 6 0 6 5| 6 0 610 Pete: 0 lwo 
birch -315 5 0) 316 5 0 land 8 4 710 810 
elm 310 40) 45 5 5} ov08 
Memel ...... -2153 0; *° 000 9 O11 Oo 
Dantasic, oak -410 616) 0 0 0 0} whie 83° 90 8% 9 uw 
-32749)',3 5 40 . .e 
Memel, fir -215 3 5| 310 410 Soderhamn........ 81124) &lyvil2 
os cece -3 0 310) Bly 419\C a 
Swedish ..... 20 210/ 213 3 0| 120ft. by iyo} 10 ©1910 W 012310 
Masts, Queb. rd. pine 4 0 610) 315 5 5) im. yellow .... 
y' ne 4 0 610) 315 5 5 | Deck plank, «nt Oo00rv,e 0 
pine? 0 ” 0] 0 0 O 9! per Of din .. 
Lathwood, Dantz fm 3 0 410) 315 51° Staves, per standar: M. 
St Pever’s 415 515) 510 610 Quebecpipe ...... 8) © o7 000 
Deals, per C., covey A ye ‘ oe ean puncheon %omwvd on 
Quebec, wht. sprace 12 10 18 1)/13 0 18 1! tic, crown. - ° 
St John.whtspruce 1919 14 0/3919 14 0 Pipe owe sr pio 0 185 0 23) 0 230 uv 
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(From J. Berger Spence and Co.’s Circular.) 
Mancuester, September 18th, 1871. 

Chemicals.—The market this week has been very much firmer, and in a 
few instances prices have improved, resulting from the pressure of the 
last two or three months upon producers. Caustic soda is now obtain- 
able only at an advance of 5s. or more per ton. There is a heavy demand 
for soda ash. Bleaching powder has, at present, aslight tendency up- 
ward. buyers, however, are rather slow in their purchases, anticipating 
a decline ; eventually, no doubt, Deacon’s new process will materially re- 
duce its value. Soda crystals are tolerably active. The demand for sul- 
phate of ammonia is not quite so great, but prices show no symptoms of 
decline. Nitrate of soda continues to advance, and 15s. 9d. is now ob- 
tainable. Green copperas is in more request. The shipments of che- 
micals to Canada are rather large, but to the States there is a falling off. 
An improvemeut is advised in the New York market, and some large sales 
have been effected for present delivery and to arrive. Disinfectants are 
in favour, though not to the extent expected and desirable. Benzole 
rather quiet. Bi-chromate unchanged. 

Metals.—There has been more animation in the metal market, and a 
considerable amount of business has been done. Middlesbrough and 
Scotch pig iron maintain their rates. Makers are well supplied with 
orders, and find a difficulty in meeting the demand. Copper is firmer, 
and some large sales of Chili bars have been effected at full rates. New 
sheathing and yellow metalunchanged. Tinisagainimproving Straits 
have been sold at £131 1Us. Lead keeps firm. Spelter is pretty firm At 
auction English zine suld as high as £22. antimony rather lower. 
Quicksilver brisk at £11. We are impressed with the belief that the 
prices of iron will further rise, 

Soda.—Cream caustic, advancing, at £13 10s. to £14; white, 60 per cent., 
£14 2s. 6d. to £147s. 6d. Soda ash, strong, at 24d. to 24d. Sodacrys- 
b d, at £5 7s. 6d. to £5 10s. Bi-carbunate, at £13 to £13 lds. 





who has been engaged to supervise the works, made a stat 
to the effect that the first of the series of reservoirs will be capable 
of holding 33,000,000 cubic feet of water; that it will have an 
embankment containing 300,000 cubic yards, and that at the 
deepest part it will be 40ft. high. The four reservoirs, when 
completed, will give Batley a daily supply of 2,000,000 gallons, 
The whole cost of the undertaking will be about £200,000. The 
second reservoir will be the Riding Wood reservoir, and when the 
two are completed two-fifths of the work will have been accom- 
plished, and 1,000,000 gallons of water per day will be secured to 
Batley. The length of pipes will be eighteen miles, and they will 
pass through Huddersfield. 

About forty of the men who have been on strike returned to 
work at Sir W. G. Armstrong and Uo.’s on Monday. One of the 
Newcastle firms whose men are on strike summoned eighteen of 
their old men for breach of contract on Tuesday; the magistrates 
were, however, divided in opinion, and recommended the masters 
to seek their remedy at the county-court. 

The new furnaces in course of construction in the Cleveland 
district are progressing satisfactorily. 

Iron for shipbuilding purposes continues in good request in the 
Cleveland district. Messrs. Buckhouse and Dixon, of Middles- 
brough, Messrs. Richardson, Duck, and Co., of South Stockton, 
and Messrs. Pearce and Co., of Stockton, are all well employed. 

The miners of South Yorkshire are endeavouring to obtain an 
advance of 5 per cent. in their wages. The men state in a circular 
that they submitted to a reduction of 5 per cent. in May, 1868, in 
consequence of the general depression of trade throughout the 
country, but that it was then understood that the 5per cent. would 
be restored to them when trade revived. 

A portion of the Leeds tramways has been brought into opera- 
tion. Captain Tyler, Government inspector, went over the tram 
which has been laid down along Boar-lane, Park-row, Coockridge- 
street, and Woodhouse-lane, aud from thence on to Headinzley 





Church, Two days afterwards the Bouwd of Trade gave its sanc- 





lave been very good for this time of the year, :—Foreign, 


tion to the opening of this part of the system for traffic, 


tals, ged, 
Salt cake, £3 5s. Glauber salts, £3 7s. 6d. 

Nitrate of Soda.—Firm, at £15 15s. 

Potash. - Muriates : 50 per cent., still quiet, at £9 to £9 5s. f.o.b. Prus- 
siate : Red, at 2s. 6d. to 2s. 7d.; yellow, 1s. 5}d. to 1s. 6d. Chlorate, 
ls. 6d. to ls 7d. Bich , 10d. P hes, 35s. 3d. to 35s. 6d. Pearl 
ashes, 32s. 6d. to 33s. 

Saltpetre.—Foreign, £28 to £30. Refined, £33 to £34. 

Alum.—At £6 5s. to £6 10s. for loose lump; in export barrels, £7 ; 

und, £7 10s. 
OO euching Powder.—Selling at £13. 

‘Ammonia.—White and grey, £20 to £20 10s. Brown, £14 to £14 is, 
Carbonate, 64d. per Ib. 

Tron Salts. -Green and rusty cupperas, improved demand, at 52s. 64. to 
55s. Dry, 52s. ‘ 

Copper Balts.—Sulphate of copper, at £24 10s. to £25. 

Arsenic.—At £6 10s. to £6 15s. for fine powdered. 

Acid,—Tartaric, firm, at 1s. 3id. to 1s. 3jd.; oxalic, 11jd. tols.; sul- 
phuric, £3 10s. to £3 15s. Carbolic, 1s. 1d. to 1s. 2d. 

Magnesia.—Epsom salts, £4 \0s. to £4 17s. 6d. for refined. 

Oils. —Olive, £49 to £52. Spindle, loom, and dense oils, 4s. to 5s. 6d. 
Pure white Norwegian cod liver oil, 4s. 6d. to 6s. per gallon. 

Pitch.—Dull, at 13s. to 15s. ° 

Benzole.—No alteration ; 30 per cent., 3s.; 50 per cent., 3s. 3d. to 3s. brl.; 
90 per cent., 4s. to 4s. 6d. 

isinfectants.— Patent, active, at £5 per ton. Carbolic acid, £10. 

China Clay.--22s. per ton. 

Pyrites. a 4 emand, at 7}d. to 8d. for Spanish. 

yieegnates— Dupes gueteenies : 25 to 30 Be cent., £3 10s. Precipi- 
tated phosgbete : 40 to 50 per cent., 10s. to £6 10s. Estrama- 
d . to 1s. Mineral: 55 to 60 per cent., 10}d. per unit. 

ile mese.—70s. 90s. for 70 per cent. Minor qualities, 10d. to 1s. 

it. 
Pen Ore.—Hematite, 22s. 6d. to 25s. Oolitic, 6s. 9d. to 7s. 6d. 

Tron. — “* A me” Yorkshire pig iron steady. No. 1, 55s,; No. 2, 
52s. 6d. ; No. 3, 5)s.; No. 4 (foundry), 50s.; No. 4 (forge), 50s. net can, 
or 1s. extra four months. Scotch pig, 61s. to Gls. 6d. Welsh bars, £7 to 
£710s. Staffordshire bars, £8 10s. to £9. Hoop iron, £9 to £9 10s, Gas 
tubes, 60 per cent. to 67} per cent. off list. Boiler tubes, 40 per cent. tu 

cent. 


iis. -teapreving, English ingot, £136 to £137 Straits. £131 to £152. 
Tin-plates.—Coke, I C., 24s. ty 25s ; charcoal, 1.C., 303. to $28. per hex. 
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MR. STIRLING’'S NEW ENGINES, GREAT 
NORTHERN RAILWAY. 
Destrovus as we are that our “portfolio of working 


drawings” should contain examples of the newest as well 


as the best that the science of mechanical construction can 
supply, it is with uo small satisfaction that we publish 
this week the first of two tracings, drawn to a good 


- working scale, illustrating a type of locomotive presenting | 


many novel features. From the first moment Mr. Stirling 
ussuned the duties of locomotive superintendent on the 
Gieat Northern Railway, he manifested a desire to turn 
cut from the company’s works, at Doncaster, only such 
cngines as wre besi adapted for conducting the traffic of 
this important Jine. While, on the ove hand, he has 
never depaited from ordinary practice merely for the sake 
of change, so, on the other hand, he bas never rejected any 
novel idea which promised to prove useful when worked 
out, simply because it involved change. The engine which 
we illustrate, although very unlike in certain particulars 
the engines commonty used in working the same kind «f 
traffic, contains nothing, nevertheless, which is not based on 
a full appreciation of the mechanical fitness of things, and 
of the nature of the work to be performed. Hitherto the 
express traffic of the Great Northern Railway has been 
worked with engiues fitted with uncoupled drivers 7ft. in 


da neter, and cylinders 17in. diameter and 24in. stroke. 
| y Pambour’s well-known formula these engines exert a 
tractive force of a little over 82°51b. for every pound of 
effective pressure on the pistons. Those who travel most 
frequently on the Great Northern Railway know best how 
efticient these engines are, and how well they keep time in 
all weathers, Good as they are, however, Mr. Stirling 
thought that he could design something still better, and in 
this respect he has been perfectly successful. 

The principal features worthy of notice in the new 
engines are, first, the unparalleled—at least in England— 
cylinder capacity ; secondly, the use of the bogie ; and 
thirdly, the abandonment of. ridge stays over the fire-box, 
aud the substitution instead of screwed stays, connecting 
the outside and inside fire-box crowns, The paramount 
objects Mr. Stirling had in view in designing these engines 
were, first, to get rid of coupling rods in express engines ; 
secondly, to provide sufficient power to enable fast trains 
to be worked up banks at a higher speed than usual ; and 
lastly, to get an engine which, possessing the long wheel 
base essential to steadiness, should, at the same time, be 
easy on the road. No doubt critics will be found to avow 
that single engines are a mistake, and this we hold to be 
true, except—and the exception is important—for very 
fast traffic. It is indisputable that an uncoupled engine 
runs more easily and with less friction than a coupled 
engine at high speed—why, it is not perhaps very easy 
to say, unless it be that it is next to impossible to keep 
four driving wheels precisely of the same diameter. In 
passing round curves, too, when one or both wheels of a pair 
inst slip a little to compensate for the extra length of the 
cuter rail, a difference of opinion will arise among the 
wheels as to which of them ought and whick onght 
not to do all the slipping; but when coupling rods 
are used, the slipping of one pair of wheel is deter- 
mind by the bem, and the resistance offered to 
+lpping 1s measured by the maximum, instead of as is 
desirable by the minimum, bite of any one wheel. The 
mementum of long coupling roda, too, at a high speed 
is objectionable, aud a source of loss of power, so that, 
all things considered, we think that Mr. Stirling has done 
well under the circumstances to depend on the adhesion of 
a single _ of wheels for the propulsion of his fastest 
troius, e load carried on the driving wheels is 15 
tens, or 33,600 lb, The sixth part of this, or 5600 Ib., may 
be :eckoned upon as the minimum coefficent of adhesion ; 
even in thegreasiest weather sand willkeep it fully up to this 


point at least. The Great Northern Jine abounds in heavy | 
inclines. Thus the road rises the whole way from King’s 
Cross to Potter’s Bar—thirteen wiles—almost continuously 
at the rate of 1 in 200. In Maiden-lane tunnel the 


gradient is 1 in 105, and in the Copenhagen tunnel it is | engine could do, and yet there was a heavy fire in ex- 
1 in 110. The express trains are not very heavy on the | cellent condition. This is just the difficulty to be con- 
other hand, seldom being made up of more than fifteen | tended with in express engines, Given the load and the 
carriages, although trains nearly twice as heavy are occa- | speed, the required cylinder pressure is a matter of simple 
sionally run. We shall not be very far from right if we calculation. If the cylinders are of moderate size any 
take the average weight of a Great Northern express reduction in the boiler pressure tells heavily against the 
train, without the engive, as being a little under 100 tons. engine, because there is too small a margin between the 
The total weight of the engine we illustrate, loaded, is pressure required and the utmost normal to the maximum 
38 tons 9 cwt.; that of the tender, 26 tons 10 cwt.; total, Doiler pressure. If the cylinders are of great capacity, 
| 64 tons 19 cwt.; or, in round numbers, 65 tons. The gross | however, the steam may fall considerably without affecting 
weight of an express train will therefore be 165 tous, or the speed. As the pressure drops, the driver shifts his 
369,600lb. On an incline of 1 in 100 the resistance of this | reversing lever forward notch after notch. It matters 
train due to gravity would be 3696 Ib.; deducting this | nothing that on getting to the top of the incline his re- 
from 5600 1b. the coefficient of adhesion, we have 1904 lb. | versing lever is over ro, as it can go. Once on the level, 
left to overcome the frictivnal resistance of the train as a or succeeding incline, he can notch up again, and very 
whole, or a shade Jess than 11°61b. per ton, which would quickly recover the pressure he has lost. e advantage 
be quite enough on a good road for a speed of twenty | of large over small cylinders will be apparent in a momeut 
miles an hour. Onaclean dry rail, however, the coefficient of | if we compare the relative powers of Mr. Stirling’s new 
adhesion would rise to 9000 1b., which would leave a balance | and old express engines. The latter exert, as we have 
of 5304 lb., or over 32 1b. per ton, corresponding to the resis- | said, a little more than 82°5 Ib. tractive force on the raiis 
tance proper to at least furty-five miles an hour. It is pro- | for each pound pressure in the cylinder. The new engines 
bable, too, that wheels of very large diameter such as exert in the same way a little more than 9351b. We 
those used in the engives of whick we are writing, possess have thrown into the following table a statement of the 
more adhesion than smaller wheels, because they cover relative powers of the two engines with various pressures. 
more of the rail, and increase the surface of contact; but, | From this it appears that the new engine will do as much 
waiving this point, it appears by theory that Mr. Sti:ling’s | work with a cylinder pressure of 70°5 1b, aa the old engines 
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engines, though uncoupled, possess all the adhesion re- | can accomplish with a pressure of 801b. Of course, th» 
quired. As to the results obtained with them in practice | argument will be urged that the power of an engine is nut 
we shall speak presently. to be estimated by the size of the cylinders, and this ix 
| Wehave now to see whether the cylinder capacity is} good in a way; it is ial in the case of 
| properly proportioned to the coefficient of adhesion. e | engines always working against a constant load, but it does 
oiler pressure is 140 1b. on the square inch. By Pambour’s | not apply to locomotives, where the work is continually 
| formula everv pound of effective pressure on the pistons | varying. It may be also stated in favour of large cylinders 
will give 93°56 lb. of tractive force, so that with an effective | that they give unusual facilities for expansion, and of this 
pressure of 100 1b, in the cylinders the tractive force of | Mr. Stirling has availed himself fully by using very fine 
the engine would be 93561b. From this it is clear that | notches in the quadrant of the reversing lever. 

the cylinders are large enough to enable the 
engine to develope all the power she can utilise. The 
largest cylinders hitherto used in England have a 





Op Enotyes. New Enotes, 





diameter of 18in. and a stroke of 24in. It is possible that | P™syv°.™ | Tractive force. — | Tractive force 
a few goods or mineral traffic locomotives, with slightly | ———_____| ee 
larger cylinders, may be at work in Great Britain; but Ib. Ib. Ib. } Ib. 
whether this is the case or not, it remains a fact that, as we 120 00 120 11200 
have said, the cylinders used by Mr. Stirling have a greater | Lad poss 4 Se > 
capacity than those of any other locomotives intended for 9 7425 90 8415 
fast tratlic. The broad gauge engines of the Iron Duke | 80 G6v0 ee = 
‘ 


class on the Great Western Railway have 18in. cylinders by | 


24in. stroke, and single 8ft. drivers. The load on the 
safety valve is about 110 1b., which is quite enough con- 
sidering the age of the boilers. Up to this point there is 
some approximation to similarity of dimensions between : { : 
the Great Western and Great Northern engines, but no | then, they in daily service take an express train up any 
further. ‘The total heating surface provided by Mr. | incline met with on the Great Northern in less time than 
Stirling is 1165 square feet, while Mr. Gooch thought | any other locomotives on the line. More than this, they 
1952 square feet little enough for the Iron Duke. | beat | coupled engine on the road, with equal load, 
’ 


Crampton’s “Great Liverpool,” built for the narrow | in spec whether on incline or level. They have run 
| with sixteen carriages at seventy-five miles an hour—an 





Having so far disposed of the theory of these engines, 
we may now say a very few words as to the results ob- 
tained from them in actual practice. In the first place, 





gauge, had not less than 2290 square feet of surface. . 
The cylinders and driving wheels were of the same | lmost if not wholly, unprece ented speed— as 
dimensions as those of the Iron Duke. Both these engines, steadily as ordinary engines at forty miles an hour. y 


like Mr. Stirling’s, were supported on eight w reels, | have never been off the line once, even on the most 


but without a bogie. The remarkable features of the Great | crooked sidings. Their consumption of fuel is as small as 
Northern engine is the apparently disproportionate dimen- | that of any competing engine doing the same work. They 
sions of the cylinders as compared with the heating sur- |" found, thanks to the bogie, to be very easy on the 
face of the boiler, rather than the actual dimensions of the | road. The long and small tubes are found to operate 
cylinders considered alone, and it is this very disproportion | powerfully inarresting sparks, while thedraught is in noway 


which we look upon as one of the most valuable points in | impeded, aud the system of staying the fire-box crown has 
the entire root ™ | given the utmost satisfaction. It will be seen that Mr. 


The demands for steam made on the boiler of a loco- | Stirling uses a copper midfeather or water-bridge instead 
motive are excessively variable. One minute the engine is | of a brick arch; and with this also he is quite contented. 
struggling up a bank with every available pound of pressure _ 50 excelleut have been the resu!ts, on ths whole, that he is 
in the cylinders. The next, the machine is running down , 20W altering all old engines suitable for the purpose and 
hill with the reversing lever uearly or quite in mid-gear. | Tequiring rebuilding to the new ‘ype. 
| On long inclines, and with heavy trains, it is sometimes, Our working drawings are so fully dimensioned that 

next to impossible to keep steam, and the speed falls off | there is little need for reproducing figures here. However, 
accordingly. We haveoften stood on the foot-plate of atirst- | for ease of reference, we append a few of the more impor- 
class goods engine, in which the steam fell from 130 Ib. to | tant dimensions, and we also ‘ps above a woodcut, pre- 
801b, on a long incline, te get up which was just all the pared from a photograph, which supplies a very fair noon 
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of the external characteristics of a type of locomotive 
evincing no small amount of talent and enterprise in its 
designer, to whom we are indebted for the drawings from 
which our tracings have been prepared. 


Ft. In. 
Diameter of cylinders... .2 «os «oc «+ oo ee eo 16 
Biroke cco «co co co co co co v0 00 08 8 o& $ & 
Length of ports .c «ce «se co co co oo cf co of 1 2 
Width of steum ports «co cc ce cc cc co ce ce ce 8 tf 
- exhaust ports «co 03 cc co cc cc co of O § 
a ihe oF + <6 of «6 «6 = + wo Ba 
Tep of dlide valves .. so cc co cc co co ce co 8 
Travel of slide valveinfull gear .. .. oe «2 of «+» O 4 
Diameter of piston-rods .. .2 «2 oc «se of c@ of O 2 
Length of connecting rod between centres... .. .. +» 611 
Diameter of crank pin bearing .. .. se «+ ee «- OO 44 
Length oe mm oo ce oe . OS 
Diameter of eccentrics .. .. -*« 2 
Width ” am ae te et we we OCS 
Throw pes ‘lke ah 06 oo oe ee 2 
Length of eccentric rods between centres .. .. . +» 510 
vr expansion links ,, is a ae - 14 
” lifting ,, ” ” - 23 
99 o CE 20 cc ce we os cs oe os «62 UO 
Diameter of driving wheels .. .. «6 of « . SA 
” bogie 99 oe ae oe Se 3i1 
pe trailing ,, a ee eee 41 
Distance between centres of bogie wheels.. .. «. « 6 6 
” from centre of —_ bogie wheels to bogie pin ; 4 
, ” in ” ” 
Distance from centre of hind bogie wheels to centre of 
GUAVINE WHATS 00 ce cs 00 0s cc. 00 00 oe os 2 GY 
Distance between centres of driving and trailing wheels 8 8 
Total wheel base .. 2c co oo cc oo ce ce ce co 211 
Width of driving and trailing wheel tires .. 2 «- 0 5} 
” bogie wheel tires.. .. .. co co ce ee 0 5 
Lateral play allowed to trailing wheels .. .- «+ 0 03 
Distance apart of main frames... .2 «2 «6 o« « of 4 OF 
Thickness of main frames... .. «2 se se of of ef O 1 
~—_ of main frames between driving and trailing horn . 
Plates .e ce co ce ce ce co co ce e8 ce ve 
Depth of main frames between driving horn plates and 
GUUNGIEE ce ce ce 00 co ce 4e co es ee ce 61 
Height of top of frame from rail atleadingend .2 « 4 4 
» ” ” trailingend .. « 4 2 
Total length of trames outside buffer beams .. «- «. 28 1 
Length of bogie frames 4. os «2 «+ ce ee «+ of 9 5b 
Depth of bogie frames between horn plates .. « «- O11} 
Depth of bogie diagonal frames at centre .. .«. «+ «- 010 
9 -m 9 sides .. 06 of ef 9 8 
Diameter of bogie pins. .. .. «. co ce co of O 4 
Width of engine outside foot-plates 7 5 
Length of barrel of boiler .. .. 2 se oc oe e+ of Il 5 
Diameter of barrel outside smallest plate .. .. «- + 3 104 
a p= “< largest a i ele ae SS of 
Thickness of barrel plates and fire-box casing-plates 0 0! 
Thickness of smoke-box tube plate 4. «2 «+ os 0 0} 
Length of fire-box casing (outside)... .. «+ se os 6 2 
idth ,, s WANE de. xe. co ee 3 1b 
ne an ‘~ at centre line of boiler .. .. 4 14 
Depth of fire-box casing below centre line of boiler at 
frontend .c «so so co ce ce ce ce co co os 1 
Depth of fire-box casing below centre line of boiler at 
trailing end... oc «2 cc ce co se ce co cf of £7 
Length of inside fire-box at top .. se of of «« «¢ 5 4h 
me Pe a grate level .. wc «0 cf of 5 5 
Width aa os pa “ oo 00 cc co oo 8 SB 
Height ,, - ror 5 10k 
es es ° at back .. «2 o« 5 4b 
Thickness of fire-box tube plate .. .. o 0 Of 
” 9 back plate .. «ce co oo co «- O OF 
- Hs sides and crown... «co «2 o¢ oc O O§ 
Length of tubes between tube plates - .. «2 «. ee ll 8 
Dizmeter of tubes (outside) e oe co oe oe oo O 1 


Number .- cc cc ce ce ce ce co co co co Sh 
Diameter of blast nozzle .. «se «+ «ee «oe «8 oF «© 
Height of blast nozzle above centre line of boiler .. .. 1 4 
Diameter of chimney at bottom .. «. +s oe 


. 
= 
3 


Height of chimney above top of smoke-box. .. .. .. 3104 
square feet. 
Heating surface of tubes .. .. +. oe os of «» 1043 
‘“ ee fire-box ee ce 06 08 ce ce co 122 
Dotal co so ce «eo oo ce «61S 


oo os se oo ee 6S 


Fire-grate area we oe 


tons. cwt. 
Weight in working order on front bogie wheels.. .. .«. 7 0 
* ae » hind as os « vo BS 
*” a a. driving wheels .. «© « 15 0 
ae a os trailing wheels .. «2 « 8 9 
Tote wc co so co ce ce os oe BH 9D 
Weight of tender, loaded .. «2 1. oe 8 «0 oe of 4 10 
. in. 


Total length of engine and tender over buffers.. «2 .. 50 2 





At a meeting of the Birmingham Gas Company on Wednesday, 
a committee of inquiry was appointed to inquire into the con- 
dition of the company, consequent on defalcations of collectors 
and secretaries amounting to £30,000. . 

Society oF ENGINEERS.—The first meeting of the Society for 
the session 1871-2, will be held in the Society’s Hall, Westminster 
Palace Hotel, on Monday, the 2nd of October, 1871. A eee 
will be read on ‘* Recent Improvements in Explosive Compounds,” 
by Mr. Perry F. Nursey. The other meetings for this year will 
be held on November 6th, and December 4th, and the annual 
meeting on December 11th. The chair to be taken at half-past 
seven o'clock precisely. aie ’ 

Sournh KENsINGTON MusEuM. — Visitors during the week 
ending Sept. 23rd, 1871 :—On Monday, Tuesday, and Saturday 
(free), from 10 am. to 10 p.m., Museum, 15,880; National 
Portrait and other galleries, 1422; on Wednesday, Thursday, and 
Friday (admission 6d.), from 10 a.m. till 6 p.m., Museum, 1791; 
National Portrait and other galleries, 26; total, 19,119; average 
of corresponding week in former years, 14,321, Total from the 
opening of the Museum, 10,772,383, 

PROTECTING TELEGRAPH LINES FROM LIGHTNING. — Much 
trouble has always been experienced from lightning on a section of 
telegraph line between Riverside and the Stock Yards, on the 
Chicago, Burlington, and Quincy Railroad. Poles are frequently 
shivered to splinters, and coms other damage done during the 
heavy storms which occur there during the suzamer, About a 
year and a-half ago Mr. F. H. Tubbs tried the experiment of 
attaching a lightning conductor to each pole of this section, con- 
sisting simply of a No. 7 iron wire, one end of which was secured 
underneath the iron ring at the top of the pole, and the other 
buried in the ground, the wire making one complete turn around 
the pole two or three feet below the top. This simple and inex- 

nsive precaution has thus prevented any damage whatever from 
fightning on the section protected, although this is the second 
summer it has been in use, while formerly not a summer passed 
without several poles being destroyed in this manner.—The 
Telegrapher. 

UNDERGROUND Ratuway IN AMERICA,—The Jvon Age says:— 
** Lancaster, Penn., is the first city in the United States to put an 
underground railway into practical operation. It is not so large 
as the Metropolitan, of London, but serves its , and is due 
to the energy of one manufacturer entirely. e railway in ques- 
tion is in a tunnel running between the cotton mills Nos. 2 and 3 
of Mr, John Farnham, of Philadelphia, the sole proprietor of these 
mills. This tunnel connects the tower of mill No. 2 with that of 
No. 3, and runs under Prince-street, a total distance of 180ft. in 
length. It is intended to economise labour and expedite the 
transmission of goods from one mill to another. For this purpose 
a railroad is laid in the tunnel on which a platform car will be run. 
The tunnel is arched with brick, is 7ft. high and 6ft. in width, 
and, as above stated, 180ft. in length. A 4 convenience in the 
handling of goods will thus be afforded by a little engineering 


| ner —— 





skill. The mills connected bape underground railway employ 
no less than 900 bands, including men, women, and children,” 





THE OPENING OF THE MONT CENIS TUNNEL. 
(From our Special Correspondent.) 
Turin, Sept. 18, 1871. 

THE great tunnel of the Alps—or, as it is the fashion to 
call it, the Mont Cenis tunnel—is an accomplished fact. 
Trains of an exceptional length, conveying an exceptional 
number of passengers, have passed through it successfully 
more easily than was expected, and it has been demon- 
strated to 700 persons that travellers who go this way 
need not fear that they will be suffocated, or poisoned, or 
otherwise maltreated. I left London for Turin on Thurs- 
day night, the 14th inst., and in due course arrived at 
Paris. The reparations there have been effected with 
amazing celerity, and in the passage from the Northern 
Railway terminus to that of the Paris, Lyons, and Medi- 
terranean Railway, with the exception of the ruins of the 
Tuileries and some few other public buildings, there was 
little to be seen that reminded one of the events of the 
last few months. The streets were notably free from 
uniforms and gamins, but otherwise their aspect was in 
no respect remarkable. On Friday night I slept at 
Macon. At Dijon I obtained my only glimpse of the 
hated invaders, and there they were represented by a 
squad of undersized slovenly lads, who in physique were not 
superior to the young gentlemen who favour us with music 
in the streets of London, and in manners were decidedly 
their inferiors, ‘Ihe Germans made the most of’ their 
power, and provoked the detestation with which they were 
regarded, In truth, their appearance was not calculated 
to command respect, nor was the contemptuous attitude of 
the Frenchman likely to produce politeness on the other 
side. The war, asa subject for conversation, is not popular 
in France. I have just been travelling a thousand miles 
with Frenchmen, and I have not heard a word about it. 
Its effects, however, cannot be concealed. Alcoholic liquors 
have risen considerably in price, although they are not yet 
liable to the new impositions, and thus the inuocent tra- 
velling public is made to help to pay for the iniquity of 
others. At buffets the price for café au lait has been, 
from time immemorial, 75 centimes—it is now a france, or a 
rise of one-third. At Dijon, a franc was charged for a 
simple cup of café noir. This is ruinous, and special cor- 
respondents wil] have to get their terms elevated if such 
prices are maintained. 

The express which should have landed me at Turin on 
Saturday night ought to have left Macon at 6am. It 
started half an hour behind time, and this gave the first 
inkling of the troubles which were in store. We arrived 
at Culoz more than thirty minutes late, and continued to 
lose time throughout the whole of the journey. The line 
from Amberieu to Culoz, which traverses the Jura, is one 
of the most picturesque in Europe. For the greater part of 
the way it follows the valley of the Albarine, and it is 
bordered by stately trees with luxuriant foliage, backed on 
either side by stupendous cliffs, more than 2000ft. high, 
oftentimes with curiously distorted strata. The land is 
well cultivated, and the ride extremely pleasant. Shortly 
after passing the station of Rossillon the Jura is quitted, 
and the line debouches, by a rapid descent, upon Culoz, in 
the Valley of the Rhone. Culoz has a large station, and it 
will continue to increase in importance. At this junction 
the line from Macon is united with those going to Geneva, 
and to Lyons, and to the Mont Cenis. It is a sort of 
Alpine Rugby on a small scale. These lines all belong to 
the Paris, Lyons, and Mediterranean Company, and there 
are no railways in this neighbourhood that do not belong 
to this company. Any one who looks at the map will see 
that this company therefore commmand access to the new 
Mont Cenis Railway. In point of fact the case is much 
stronger than this. The only way in which the French 
side of the Mont Cenis tunnel can be approached is by the 
valley of the Arc; and as the Paris, Lyons, and Mediter- 
ranean Company has got possession of this valley it has 
virtually the future success of the Mont Cenis tunnel in 
its hands. Now it will be well known to most of my 
readers that the Paris and Lyons Company is by no means 
favourably disposed towards the Cenis tunnel. A recent 
leading article in the Zimes lucidly exposed the reason 
why, and it is needless to say more than that, so long as 
the Paris and Lyons Company can force the Eastern traftic 
over its Marseilles lines, it will oppose, tooth and nail, all 
diversion of traffic over the Mont Cenis line. Knowing 
this, and having heard also that the company had even 
carried its particular policy so far as to refuse passes over 
its line to correspondents en route for the tunnel, although 
other companies, far less interested in the matter, had 
readily granted them, I was not surprised at the delays 
which occurred on the road, nor should I have wondered 
if grave casualties had happened. 

The train which left Culoz for St. Michel consisted of 
twenty carriages, and was drawn by two engines, which 
were powerful enough to have taken it to its journey’s end 
within the appointed time. By judicious delays, however, 
by losing ten minutes or more at every station, they managed 
to arriveat St. Michel more than an bour and a-half late, and 
half an hour after the time that the train should have left 
for Susa over the Fell Railway. I verily believe that if we 
had not numbered Signor Nigra, the late Italian Minister 
at Paris, and some other important personages, amongst us, 
we should not have arrived at St. Michel at all. Had the 
managers of the Fell Railway been actuated by the same 
perverse policy as the Paris and Lyons Company they 
would have started their train at its appointed time, and 
left us to our fate. They acted more honourably. Mr. 
Fleming Mitchell—the resident engineer—and the general 
manager were on the spot, and made up several trains; 
separated the through passengers to Turin from those who 
were going less distances, and despatched the former first. 
It is worthy of mention that this first train, which con- 
veyed, amongst others, your correspondent, made the 
distance from St. Michel to Susa in eight minutes less 
than the appointed time, notwithstanding that it was un- 
usually heavy, and was worked in the night. We got, of 
course, to Susa long after the train in correspondence had 
left for Turin, and I expected to be obliged to take a car- 
riage for the remainder of my journey. The Alta Italia 





people, however, sent us off by a special about midnight, 
and at 2 p.m. we arrived at our destination. The city was 
crammed ; the rooms I had taken beforehand had been 
faithlessly let to others, and ten hotels were tried before 
any one would take mein. It was then 3.30a.m. Bed 
was out of the question, for the first inaugural train, which 
was alone to traverse the tunnel, started at 6.20; so I gave 
myself up to a wash and to tobacco. 

I was the first to arrive at the magnificent terminus at 
Turin out of the five hundred who had been invited to 
leave by the train at 6.20. The train was ready, and I 
spent my time in watching the arrivals, It was soon evi- 
dent that favouritism, or selection, had been at work. 
Three trains were to leave Turin for Bardonnéche at 6.20, 
7.15, and 8.20. This was specified in the cards of invita- 
tion, which were marked series A and series B, Holders 
of series A could proceed by any of the three trains, but 
those who had been classed series B could not leave by the 
first one. Now the first train alone was going to make the 
passage of the tunnel, from Bardonnéche to Modane, and 
the others were going to stop short at Bardonnéche. This 
was not specified on the tickets, but it was generally known, 
and pretty strong was the language used by the possessors 
of tickets series B when they found that they were going 
to be left out in the cold. By 5.45 the invtés began to 
arrive in a constant stream. They were miscellaneous in 
quality and age, but were mostly highly decorated. In 
fact, it was quite exceptional to see one without an order, 
or a cross, or a star, or a badge of some sort or another; 
and we, the few non-decorated ones, excited much attention 
by our noble simplicity! At6.30 a.m. the train of twenty- 
one first-class carriages left the Turin terminus, drawn by 
two splendid locomotives, the first of which carried the 
united flags of France and Italy. From Turin as far as 
Bussoleno the way was over the line to Susa, and as it was 
nearly level a high pace was maintained. At Bussoleno 
the new line commenced. Bussoleno rejoiced. Its day 
and its hour had come, and it saw the time approaching 
when it would be able to crow over its great bully neigh- 
bour, Susa. We soon left the excited villagers behind, and, 
after crossing the Dora Riparia by an unimportant bridge, 
began the steep ascent, which continued, almost without 
intermission, as far as Bardonnéche. The came down 
and down to seven or eight miles an hour, which was not 
wonderful, for I understand that the gradients are fre- 
quently steeper than 1 in 50. In about half an hour we 
obtained capital birdseye views, through the gaps in the 
cuttings, of Susa, which was then lying some hundreds of 
feet beneath us, and then we entered upon an interminable 
series of tunnels—small and great. This of the line 
was most picturesque. It passed through shady groves of 
chesnut trees, or along the edge of the southern cliffs of 
the gorge of the Dora Riparia, and the views were of the 
most varied character. Near at hand vines were growing 
upon the slopes of the new made cuttings, and far away, on 
the other side of the river, we could see the windings of the 
old Genévre road, and the little dots of men and 
horses toiling along it. Our engines puffed and panted. 
Their fires had to be fed incessantly, and their chimneys 
belched forth clouds of poisonous smoke, which was driven 
down into the carriages by the low roofed tunnels through 
which we d, and, nearly stifling some of the magnates 
who had injudiciously left open the windows, made them 
think they had entered on an enterprise of a very desperate 
character ; “for if,” said they, with a solemnity which 
spoke of the depth of their feelings, “we are choked in 
these sma// tunnels, what will happen to us in the great 
tunnel of the Alps!” My compartment was filled with 
gray haired old boys, who were determined to enjoy their 
holiday, and were exceedingly amusing. They danced 
about from one side of the carriage to the other, and pulled 
the windows up and down with amazing alacrity. They 
showed by their remarks that they were ignorant of every- 
thing relating to railways or travelling, or, I may say, in- 
deed, of things in general. The company generally did 
not talk of the “international character of the day’s pro- 
ceedings,” or of the benefits which the opening of the 
tunnel would confer upon humanity; for those who 
knew, knew that this kind of talk smacks strongly of hum- 
bug, and those who did not know held their tongues. All 
considered that they were come for a holiday, and dressed 
themselves, according to the fashion of the country, in 
evening dress. All these old gentlemen wore the swallow- 
tailed coat and the black hat—I was aboat to say of the 
period—but I should rather say of many periods. Most 
wonderfully cut were some of the coats and trousers, and 
most “shocking bad” were some of the hats. Only a few 
benighted foreigners, ignorant of the customs of the 
country, were dressed in modern nondescript costumes, 

The natives of the district through which we travelled, 
on the other hand, were evidently impressed with the idea 
that the passage of the trains was an event that should be 
treated reverently, if not religiously. They took their 
pleasures seriously, and received us for the most part in 
solemn silence. Would that they had all done so, At 
some few places they played awful tunes on dreadful in- 
struments. I can honestly say that less musical sounds I 
have never heard. The palm for badness must be awarded 
to the village of Salbertrand. At this place a large crowd 
had assembled, and we stopped there some time. A priest 
here was good enough to bless the train and its occupants, 
but his proceeding was received with anything except 
reverence, and provoked ironical cheers and laughter. I 
suppose that I ought to have mentioned the other stop- 
pages which took place before Salbertrand. On these 
occasions the invités descended from the carriages, yet 
nobody seemed to know what to do. Each one probally 
supposed that something was expected from himself per: 
sonally, yet one and all did nothing, except shaking hands, 
beyondstaring at the carriages and at the assembled provin- 
cials. Istrongly suspect that theserather numerousstoppages 
were made to get up steam, and that unless they had been 
made the inaugural train would have never arrived at its 
destination. At Oulx there was more music and more 
priests, but the train shot by u iously, and left the 
— and priests to play their little games amongst them- 
selves, 
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* At Oulx we og the Valley of the Dora (which leads 
to the of the Mont Genévre), and proceeded to Bar- 
donnéche. We arrived at the latter place at 10.15, thus 
having taken three hours and three-quarters, including 
stoppages, in coming from Susa. A twenty minutes halt 
was made at Bardonnéche, where great crowds were as- 
sembled, and we then steamed on to the mouth of the 
tunnel, which was distant about a third of amile. We 
entered it at 10.36. The old gentlimen of my compartment 
rushed to the windows and tried to hermetically seal them 
up, and put out their ci It would not be fair to say 
that they turned pale, but there wa; an ill-concealed fear 
of coming evil clearly written on their faces. It got 
hotter and hotter as we progressed, and at last 
almost all of us were vigorously wiping our faces. 
I coughed violently, and my comrades thought 
that their worst fears would be realised, and that 
five hundred corpses in evening dress would arrive at 
Modane. I was distinctly able to tell when the train passed 
the summit by the increased speed, for you will remember 
that the tunnel descends towards the French side from the 
summit with a gradient of about one in forty-five! The 

got greater and greater, and the light flashed upon us 
as we sped out of the other end long before it was expected. 
The passage it was thought would occupy about forty 
minutes, and it took only twenty-two. Oh ! you should 
have seen the happiness of my friends that they were still 
in the land of the living! They shook hands again and 
again, they wept for joy, they threw open the windows and 
dangerously exposed their heads, and declared repeatedly 
that it was magnificent. So it was, and no one thought so 
more than myself ; and when we steamed into Modane I 
felt quite ieved that the assembled multitude did not 
receive us with loud and prolonged cheers. Yet we, who 
had braved the perils of the passage, we who had 
artived twenty minutes before our time, were allowed to 
descend from our carriages without a single cheer, and 
almost without a hat being waved. It was too bad. They 
thought perhaps to make up for it by the other prepara- 
tions for our reception. On the platform long rows of 
sham soldiers were arranged. This part of the business 
was intensely ridiculous. Such a scarecrow Astley-look- 
ing set of fellows I have never before seen put forward at a 
public ceremonial. The drollest samples amongst them 
were the pioneers. With axe on shoulder, and an assumed 
ferocious air, they certainly, at a distance, took one in, but 
a near in ion showed that they wore sham beards and 
moustachios, and, unless Iam much mistaken, that they 
had been rouged, whilst their faces clearly told that they 
were dressed-up provincials. The ancients promenaded 
the platform, where of course an immense amount of hand- 
shaking took place, and some at least laughed immoderately 
at this absurd spectacle. We arrived at Modane at 11.6 
a.m. <A large number of invités who had congregated at 
this place now entered our train, whose length was accord- 
ingly elevated to twenty-four or twenty-five carriages. 
We left Modane at 12.34 pm. It was a bold experi- 
ment to send a train of this length, heavily laden, as one 
train back through the tunnel, and I quite anticipated 
that it would come toa standstill before the summit was 
gained. This, however, did not happen. Two engines 
again dragged, whilst a third one pushed us up behind. 
Progressing in this way, we got up the very severe incline 
which lends from Modane to the mouth in eleven minutes, 
and re-entered the tunnel at 11.45. The strain on the 
powers of the locomotives was very apparent, and as well 
as I could judge our rate up to the summit was scarcely 
six miles an hour. Directly it was , however, we 
made up for lost time, and got clear of the tunnel forty-two 
minutes after it had been re-entered. 

In order to form an independent opinion as to the extent 
to which travellers will be incommoded by the heat of the 
tunnel, I took readings inside and outside my carriage upon 
each passage. At Bardonnéche, when we first entered the 
tunnel, the temperature was 69 deg. Fah. in the shade. 
The highest reading I got in the carriage during the 
passage was rather under 78 deg. Outside the carriage I 

ad fixed a quick-acting mercurial maximum, and « spirit 
minimum thermometer. The maximum of the first passage 
was 77°1 deg., and the minimum was 60 deg. The latter 
reading I think must be rejected—the needle probably got 
shaken back. The maximum reading is a good one. 

On the return the highest temperature in the car- 
riage was a little over 78 deg., and of the tunnel, 82 deg. It is 
obvious, therefore, that itis improbable that the interiors 
of carriages which have well-fitted windows will ever be 
heated to the maximum of the tunnel itself (provided the 
windows are closed before entering), unless the air on the 
exterior of the tunnel approximates to or surpasses the 
maximum of the interior. The reason is, of course, that 
the carriages do not rest sufficiently long at the point of 
maximum temperature in the tunnel to be heated up to 
the local temperature. If a train, on the other hand, were 
to come toa standstill in the tunnel at its summit, the 
temperature of the interiors of the iages would neces- 

ily be brought to that of the tunnel itself at that part, 
which is about 86 deg. Fah. 

Upon our return to Bardonnéche we were marshalled 
pe path that led to the top of the bank of débris 
which was excavated in the tunnel. Atthe summit of this 
bank an immense canvas building had been erected for the 
inaugural banquet. I estimate that its length was not less 
than 550ft. a its breadth 50ft. Two tremendous tables 
extended down its entire length, and I believe that about 
500 ns sat down. 

is was a well affair, and particularly credit- 

able considering the out-of-the-way spot in which it took 
place. I got a very - dinner, though others say they 
got a very bad one. It would be surprising indeed if, out 
of a eon he} 500 persons, there were not some who 
were overlooked, but I am convinced that the majority 
were well treated and were perfectly satisfied. Twelve 
es, however, are more than most of mortal men can 
Te some of the magnates succumbed to the insidious 

acks of the grape. After rather more than two hours’ 


win 
stan 

eating the discourses began. I am profoundly ignorant 
as to who delivered them: and as to what sans 


they were about. 


The daily papers will doubtless fully report this part of the 
inaugural ceremonies, and I shall, therefore, not attempt 
it, nor will I give a long list of names of those who were 

nt. I saw many distinguished men, and many who 
were utterly unknown. The King, contrary to expectation, 
was not present, and there was one absent who, had he 
been present, would have received more attention than 
Victor Emmanuel himself. Copello and Grattoni, and 
other men who deserved honour, were there and received 
the honour they deserved ; but the engineer whose energy 
was the life blood of this great enterprise was not there. 
Germain Sommeiller succumbed to his work, and died, at 
the comparatively early age of fifty-five, at. his birthplace, 
the little village of St. Jeoire, in Savoy, on the 11th of 
July last. 

The first train left Bardonnéche at 6 p.m., and at 8°30 we 
arrived at Turin, The way back was nearly all downhill, 
and we sped rapidly through the twenty-five tunnels which 
are upon the newly opened line on this side of the great 
tunnel. We entered the Turin station in a blaze of light. 
It was brilliantly illuminated inside and out. Inside 
everything was crimsoned with red lights, and outside the 
leading lines of the architecture were reproduced by brilliant 
lamps. The night was perfect, and the spectacle most 
superb, The whole of the great piazza in front of the 
terminus was massed with people. Estimates of numbers 
on such occasions are always ridiculously incorrect, and I 
cannot form any idea of the number of the multitude 
which was assembled last night ; but I know that the 
Piazza is about 800ft. long and 300ft. wide, and that on 
the whole of this space there was nota vacant square oot 
The crowd was almost equally dense in the equally large 
Piazzas Carlo Felice and di St. Carlo, and all the principal 
streets were similarly thronged. A lane was kept by 
soldiers to afford a passage to the cnvités, and the only 
enthusiasm shown during the day was shown here. The 
crowd raised cheers again and again without visible provo- 
cation, and especially singled out favourite public men for 
particular ovations. Far into the night the murmuring 
of the masses of people could be heard as they gazed upon 
the most brilliant illuminations which have been known in 
this city, and daylight came before the streets were clear. 
Such was the termination of the ceremonies which accom- 
panied the inauguration of the great tunnel of the Alps. 
Many matters of interest have been necessarily omitted in 
this letter, and must be deferred until next week, when I 
will : oe to forecast the future usefulness of the 
tunnel, 








THE BREITENBACH METEORITE. 


IN a paper published in the “‘ Philosophical Transactions” Prof. 

Story-Maskelyne describes this aérolite, which was acquired for the 
British Museum in the year 1865. It was found two years pre- 
viously at Breitenbach, in Bohemia, near the Saxon frontier, and 
not far distant from Rittersgriin in Saxony, where a large meteoric 
mass, closely resembling the siderolite of Breitenbach, was almost 
contemporaneously found. A little west of the centre of the 
line joining Rittersgriin and Breitenbach lies the village of Stein- 
bach, not far from the town of Johanngeorgenstadt; at this 
village, in the year 1751, a third mass was found, which is so 
similar to the aérolites above mentioned, and, like them, differ so 
greatly from any others in collections, that there can hardly be a 
doubt that they all belong to the same meteoric fall. It is 
se by Professor Breithauft, of the Berg-Akademie at 
j reiberg, that the fall in question was the Zisenregen, which 
occurred in Whitsuntide, 1164, in Saxony, when a mass of iron 
fell in the town of Meissen. Stromeyer, in 1825, appears 
to have examined a fourth siderolite of this shower. 
A polished surface of any of these masses presents the iron in 
irregular patches. In the exhibit, the characteristic Wiedmann- 
stellian figures, and the metal encloses three minerals—one bright 
green and highly crystalline, a second sometimes black or brown, 
at other times nearly colourless, with less distinct crystalline 
character, and a third having occasional grains of chromite. The 
first of these siliceous tegueliente of the meteorite is a ferriferous 
enstatite or bronzite, belonging to the rhombic system, and having 
the elements: a : b :c = 0°89568 : 0°84960:1. It is invariably 
green in colour, hasa specific gravity of 3°238, a hardness equal to 
6, and the mean composition: silicic acid, 56°051; magnesium 
protoxide, 30°847 ; iron protoxide, 13°439; total, 100°337; which 
closely accords with the formula (Mg# Fe} SiO,). 

The second mineral associated with the bronzite is a very 

remarkable one. It is silica crystallised in the rhombic system, 
and possessing the specific gravity 2°245, or that of quartz after 
fusion, and corresponds in all except its crystalline form with the 
rare and recently discovered variety of silica, the tridymite of 
Professor vom Rath. With the solitary exception of a quartz 
crystal that Professor Rose is recorded to have found in the 
Toluca iron, this is the first instance of the occurrence of un- 
combined silica in a meteorite. In the Breitenbach aérolite it 
forms about one-third of the mass of the siliceous minerals, 
Unlike the bronzite, it presents but few crystal faces, and the 
goniometrical measur ts were attended with great difficulty. 
Its parametral ratios are a:b: c = 1°7437 : 1°0000 : 3°3120, and 
the apparent angle as measured in aid of the optic axes is 107 deg. 
to 107 deg. 30min. Two specimens on analysis were found to 
contain 97°43 per cent. and 99°21 per cent. of silica. The sclu- 
bility of this form of silica in a solution of sodium carbonate 
differed but slightly from that of quartz. The iron of the 
Breitenbach meteorite encloses some troalite (iron mono- 
sulphide), schreiberzite, and chromite, and consists of 90°5 
— cent. of iron and 9°5 per cent. of nickel, with a 
ittie cobalt, the equivalent ratios being Fe : (Ni, Co) 
= 10:1. It also contains a trace of copper. The other aérolites 
of this fall have as yet hardly been examined. What little has 
been done confirms the view that i are closely allied in com- 
position to the Breitenbach aérolite. The one Stromeyer examined 
contained 61°88 per cent. of silica. Partsch, of Vienna, identified 
as aspecimen of the Steinbach meteorite a fragment with the 
label, “‘ native iron with quartz in grains.” Breithaupt, in his 
description of the Rittersgriin meteorite, records the presence in it 
of a mineral whose composition had not been determined. So far 
the nickeliferous iron has been examined, and it does not differ 
greatly in composition from the Breitenbach iron. 








BARKER’S PATENT BRAKE.—GREAT EASTERN 
RAILWAY. 


THE shuttle train running between Stratford Bridge and Victoria 
Park station is fitted with the ingenious hydraulic brake which 
we illustrate in the accompanying engravings. The line, which is a 
branch of the Great Eastern system, admits of a run of only « 
couple of miles, with one intermediate stop. The train, fitted 
with the new brake, has been constantly at work from seven in the 
morning till ten at night for the last seven weeks, and duri 
time no hitch or difficul: wy t-te met with. The 





or 
brake is the invention of Mr, E, D, Barker, C.E., of Weston-super- 





A large number of hydraulic brakes have been invented in which 
= pata te aasted by Susaing 0 hantle os seen os it is necessary to 
stop the train. Under these conditions some time must elapse 
before the brakes can come into action, while the pump is at 
work getting water into the cylinders to supply the required pres- 
sure. Mr. Barker gets rid of the difficulty by using a small accu- 
mulator, into which water is pumped for a few seconds after the 
train starts. The pump is then automatically thrown out of action, 
and the accumulator remains charged and ready to supply the 
hydraulic presses at any moment. We had an opportunity afforded 
us within the last few days of testing the performance of this 
brake, with which we were very much pleased. We find it to be 
noisless and free from the jerking action so perceptible with most 
forms of chain brake, such, for example, as that now in use on the 
Metropolitan District Railway. 

Fig. 1 shows a plan of the frame of two railway carriages with 
this brake apparatus applied to them. Fig. 2 shows a longitudinal 
elevation and sections of the same. 

Each carriage has a main water pipe a running its entire length, 
from which are branch pipes to carry the water to the small 
cylinders }. These cylinders are each furnished with a piston and 
ram, which ram is hung to the brake block hanger on one side of 
the wheel, by means of which attachment the cylinder, piston, and 
ram are supported. The cylinder is retained in a horizontal posi- 
tion by means of two rods bolted oneither side of it; the other 
ends of these rods are hung to the brake block hanger on the other 
side of the wheel. 

The construction of these parts is seen more clearly in the en- 
larged views, Figs. 3 and 4. The connection between the cylinders 
and branch pipe is made by small india-rubber tubes of peculiar 
construction c, which permits the requisite longitudinal movement. 
The water under pressure is admitted into the cylinder at the end 
remote from the wheel, and acts against the piston and ram and 
against the end of the cylinder, so forcing the brake blocks in con- 
tact with the opposite sides of the wheel. The pressure of the 
brake block on either side of the wheel will be the same, and all 
the force will be exerted where it is required, against the periphery 
of the wheel, without throwing any strains on the axles, axle 
guides, or framing. It will be evident that if the water pressure 
is the same throughout the whole train each brake block will be 
applied with an equal amount of pressure. 

In the inside of each cylinder } a spiral spring is inserted, as 
shown at Fig. 3, which on the water being released keeps the 
brake blocks clear of the wheels; the amount of clearance of each 
brake block thus allowed to take place is regulated by means of a 
rod d to each brake block hanger, one end of these rods being 
attached to the axle guide; the other end is attached to the brake 
block hanger in such a manner as to prevent the brake block 
moving beyond a certain distance from the axle guide, and so 
arranged as, on the brake block wearing away and the clearance be- 
coming too great, the distance may be shortened by means of an 
ordinary nut. The water at the desired pressure is suppied from 
the engine (or it may be from the guard’s van if so desired), and 
the several main water pipes of the different carriages are con- 
nected to each other by flexible tubes of india-rubber, with ordi- 
nary unions, the ends of the main water pipes being furnished 
with stop-cocks to prevent the water in the pipe flowing out on 
coupling or uncoupling the carriages, or for the purpose of closing 
the main water pipe of the last carriage, or for the purpose (in the 
case of a railway with very heavy inclines) of safety in cases of a 
train breaking away. Each of the cocks is furnished with a handle, 
to which a cord ¢ is attached, by means of which cord the handles 
of the cocks of the carriages are connected, and so arranged that 
on the couplings breaking, and rupture of the flexible tube, the 
cord, coming into tension, closes the cocks, thus preventing the 
escape of water and enabling the engine driver to apply the brake 
blocks to his half and the guard to the other half of the train. 
The cocks at the ends of the main water pipes are so made as to 
allow, on coupling up a new carriage, any air that may be in the 
pipe to escape. To supply water under pressure, when required, 
to the main water pipes a from the engine, a differential accumu- 
lator is fitted in the engine. 

Fig. 6 is a vertical section, Figs. 7 and 7' a side and front view, 
Fig. 8a plan, and Fig. 9 an under side view of the accumulator. 
The accumulator consists of a cylinder g to contain a necessary 
suppl of water for a train of — reasonable length; in this 
cy indee works a piston, on the rod of which is a larger piston 
working in a larger cylinder h, on the top of which the smaller 
cylinder is fixed or bolted. Water from the coolest part of the 
boiler, or steam, as may be found advisable, is led into the bottom 
of the larger cylinder, so that the full boiler pressure acts against 
the larger piston, subjecting the water in the smaller cylinder @ 
to an excess of pressure, according as the areaof the larger cylinder 
exceeds the smaller one. The boiler pressure in the larger cy- 
linder answering the same end as a weight in an ordinary accumu- 
lator, the water which is supplied to the hydraulic cylinders from 
the top of the smaller cylinder will thus be at a higher pressure 
than the pressure in the boiler, The small cylinder g is filled and 
kept supplied by means of a force pump worked by the engine. 
Attached to the upper side of the large piston is a rod w, which 
passes through the annular space occasioned by the difference of 
diameters of the respective cylinders, which as the piston rises or 
falls connects or disconnects the feed of water from the pump to 
the top of the smaller cylinder as required. Tocontrol the passage 
of fluid under pressure from the top of the small cylinder 7 to 
the main water pipes a, a differential valve is used, the general 
construction of which, and the parts in connection, are shown 
clearly in Fig. 6. The valve /is so constructed that it is partly 
balanced so that it will be only pressed against its seat with the 
degree of force desired to hold it closed. The stem of the valve 
is passed out from the valve case through a stuffing box, and is 
connected to one arm of a lever /'; the other arm of the lever is 
acted on by a spring m, or it might be by a weight. The spring m 
is contained within a case n capable of turning on a pin at its 
lower end; the spring presses against the cover of the case, and 
its lower end against a disc on the lower end of a rod 0, carrying 
a roller which rests on the top of the lever /'; on the top of the 
rod is a lever handle by which the case n can be turned on the pin 
at its lower end, and the roller carried by the rod o can be moved 
towards or away from the fulcrum ef the lever /', When it is 
moved away from the fulcrum of the lever it causes the valve to 
lift from its seat, and water is then admitted into the main water 
pipes and the brakes applied. To the arm of the lever, which is 
acted upon by the spring, is connected the small piston-rod and 
piston p working in a small cylinder r, acted on by the pressure, 
whatever it may be, in the main water pipes, so that when the 
end of the rod o carrying the roller has only been moved a short 
distance along the lever, the back pressure in the main water pipe 
acting on the small piston is sufficient to cause the lever to rise, 
and thus cut off communication with the accumulator. By this 
means water from the accumulator may be allowed to pass into 
the main pipe a until the pressure in the main pipe has attained 
any desired degree, the pressure in the main pipe a varying with 
the distance that the roller has been moved away from the > Rc 
of the lever /’, To enable the pressure in the pipe a to be dimi- 
nished after that water under pressure has been admitted to them, 
or to release the water altogether and free the brake blocks, is 
employed an ordinary conical valve s, held down to its seat by a 
spring contained in a casing ¢, which spring is so arranged that, 
when the spring m acting on the differential valve is moved, the 
spring contained in the casing ¢ above mentioned acting on the 
conical valve s is also moved, so that when the weight acting on 
the differential valve its increased pressure in the main water 
pipes, the pressure of the weight or spring acting on the conical 

ve is also i enabling it to withstand such increase of 
pressure ; anh So en & wae acting on the differential 
valve being diminished this valve will close, and the pressure on 
the conical valve being also diminished water will escape till there 


is established the proper pressure incidental to the partionlet ° 
tion of the weight or spring on the lever. To free rake blocks 
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frum the wheels it will only be necessary to allow of the free 
escape of the water through this valve, which water may be used 
over and over again. 

It will be evident from the above that the pressure of water in 
the water pipes may be regulated with the greatest nicety accord- 
ing to the distance point at which the weights or springs are 
placed on these levers, and consequently the pressure with which 
the brake blocks are applied. To remove any possibility of the 


apparatus becoming disabled during the winter months through | 


frost, brine may be used instead of water. 
We have condensed the foregoing description from Mr. Barker’s 
specification, but the brake as fitted on the Great Eastern line is 


independent of the engine, a force pump, as we have said, driven | 


by a friction wheel, pumping up the accumulator. The accumu- 
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lator has alin. piston, about 10in. stroke; instead of weights 


























4, Adjustability of pressure, skidding of the wheels more eas‘'v 


it is loaded with an ordinary volute buffer spring, giving a water | avoided than in any other system. 


pressure of about 200 lb. on the square inch, which is quite suffi- 
cient to skid the wheels. 

It only remains to add that any one interested can go and see 
the brake at work, the trains running backwards and forwards 
continually between the stations we have named. 

Mr. Barker claims the following advantages for his brake, which 
we leave to the consideration of our readers :— 

1, Equal pressure on all the brake blocks. 

2. Pressure can be applied instantaneously without any shock, 





and occasioning no disagreeable sensation to the passengers. 
3. Sufficient pressure to skid the wheels in all weather when 
necessary. 
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| &, Brake blocks do not hang on the wheels, and leavz the wh: «Is 
| eq ally well whether the train is long or short. 
6. No recoil on the stoppage of the train. 
7. Entire removal of all injurious strain. 
8. Coupling or uncoupling quickly and easily performed. 
9). Noiselessness in action. 
10. Minimum weight, the hydraulic work not weighing me 
than 1} cwt. per carriage. 
1l. Durability, there being scarcely any moving parts tle 
greatest durability may be anticipated. 
12. Facility of application, the brake being applied by simply 
| moving a handle, without the least exertion being required. 


OMNIBUS. 


CONSTRUCTED BY MR. C, BURRELL, ST. NICHOLAS WORKS, THETFORD. J 


IN our impression for September Gth we noticed at some length 
two new traction engines and an ownibus, constructed by Mr. 
Burrell, of Thetford. One engine of 12-horse power we have 
already illustrated, It is to be worked in Greece in connection 
with the omnibus which we illustrate above. The second engine 
is of neater design than the first. It is intended for service in 


Rassia. and is we!l adwpsed for slow omnibus work, that is to say, 
five miles an how ors, We illustrate is above coupled on to the 
emnibus, 20 engine uas tow eylLunes Gm x Win, on the toy 





of the boiler. The driving wheels are 5ft. in diameter, fitted with 
Thomson's tires, 14in. wide. The leading wheels are 3ft. Gin. in 
diameter. The extreme width of the engine over all is 6ft. 4in., 
and its extreme length is 16ft. The tank holds 200 gallons of 
water. The bunkers hold one ton of coal. The countershaft is of 
steel, and’ all gearing throughout of McHaffie’s patent malleable 
metal, The crankshaft is of best scrap iron, with eccentrics 
turned ont of the solid. 

T e engine is uragped to tak: a fly-wheel to drive any stationary 


machinery. Speed of engine, two and five miles an hour. The 
pinion on either side can be thrown out of gear to facilitate turn- 
ing sharp curves. There is aspiral spring on the front axle, which 
is fitted with a ball-and-socket joint to suit the inequalities of the 
road, The chimney is fitted with a spark-catcher on the American 
principle. The heating surface in the boiler is 168 square feet ; the 
working pressure, 130 lb, per square inch. The workmanship 
is throughout all that can be desired, and the general design is 
very satisfactory, 
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WE illustrate this week at pages 218 
and 222 a set of very fine pumping 
machinery recently erected at the 
Caterham Asylum by Messrs. Lawson 
and Mansergh, of Westminster. 

The height of the surface of the 
ground at the well is about 610ft. 
above mean tide level. The first water 
was tapped at 240ft. from the surface, 
but the yield was only a matter of two 
gallons per minute; below the level the 
chalk became very hard and compact, 
and for the next 200ft. practically 
no water was obtained. At about 
445ft. the chalk began to soften, and 
at 453ft. a vein of flints was c 
which yielded a large quantity of 
water. The well was carried down to 
462ft. in depth without much increase 
in the water supply; and at 449ft. 
headings were driven in different 
directions. following especially the 
water yielding portions of the chalk. 
These headings were Gft. in height 
es fy and 4ft. Gin. in width, 
and by the time their combined leng’h 
had reached 152ft. the water had so 
increased in quantity that the tm- 
porary pumps, which lifted 150 gall ns 
per minute, were not equal to keeping 
it down so as to permit the men to 
work. Further driving was then stopped, and the well was cleared 
out for fitting the permanent pumps. 

A working stage having been fitted above the level of the water, 
about 130ft. from the bottom, the pumps were lowered in 27ft. 
lengths, which were jointed together successively on the stage, and 
thus the whole length finally lowered to the bottom of the well. 
After iw. were built up to the level of the cistern, and the ram 
pumps, air vessels, &., fitted, and ascending main continued to 
the top of the well, the stages and guides for the pump rods were 
afterwards put into the water and lowered by means of the 
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pumps. These stages were carried down to the bottom with con- | 
necting ladders. 

The pumps, which are fully illustrated on page 222, are in 
duplicate, arranged in two lifts, the lower sets being ordinary lift 
pumps, each 200ft. in depth, having brass-lined working barre 
8}in. in diameter, leather packed buckets, and clacks and loose 
buckets, and clack doors, provision being also made for drawing 
and removing the buckets and clacks from above. The pumps are 
jointed with india-rabber upon turned flanges, and have spigots 
and faucets for keeping the pipes perfectly true. The lower 
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pumps deliver into a cistern upon which 
are Atted the upper forcing sets and 
their air vessels. They are plunger 
pumps, with brass rams Sin. in diameter 
and 3ft. stroke, and brass valves. From 
the air vessel, which has a capacity of 
twenty cubic feet, a Gin. main ascends 
to the top of the well, a height of 
260ft., and thence to the cistern on 
the tower, a further height of S0ft. 
The pump spear rods are of pitch pine, 
working in guides at intervals of about 
30ft., fixed at the top to wrought iron 
crossheads fitted with cast iron slide 
blocks working upon vertical slide 
bars with planed faves, and secured to 
a strong cast iron framing built into 
the well. The crossheads are hung 
upon wrought iron connecting rods 
attached to malleable iron cranks fixed 
upon shafts of the same material, with 
journals 7in. in diameter, working on 
pedestals fitted with gun-metal steps, 
and having the spur driving wheels 
5ft. Gin. in diameter, 1ft. 9in. in width, 
and with a 3in. pitch, keyed thereon. 
The shafts are supported upon a strong 
cast iron i crossing over the 
well, and built under the engine founda- 
tions. Stages and wrought iron ladders 
are fixed from top to bottom of the well. 
The well is ventilated by a small high-pressure fan, having pipes to 
the bottom, and valves so loaded that the air is disch: at the 
opening next above the water, whatever its level may be in the 
well. The engines, as will be seen by the illustrations on page 218, 
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Is | are horizontal high-pressure and condensing; the cylinders are 18in. 


in diameter, and the stroke of the pistons 2ft. Gin., and one fitted 
with variable expansion apparatus adjustable from an entire shut-off 
to an admission of steam for one-third of the stroke. The surface 
condensers each contain 300 brass tubes, each fin. diameter, 
screwed into wrought iron tube plates by Horn’s patent ferules, 
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the condensation being effected by causing the water from the 
well to circulate through the tubes on its way to the tower. The 
pn er are so arranged that one can drive either set of a 
or both engines and pumps can be at work simultaneously. Thi 
is effected by coupling them with an intermediate t, upon 
which the pinions working into the large spur wheels are made to 
slide, and fitted with friction hoop at the cranks, so that either 
engine may be stopped at pleasure. 

The piston-rods and most of the moving parts of the engines are 
of steel, the heavy fly-wheels turned and polished, the cranks of 
malleable iron polished. The boilers, three in number, are of the 
Lancashire double-flued form, each 6ft. in diameter, 30ft. in length, 
and made of ,;in. plates. They are set in retort fashion, with brick 
covering arches, so that every part is exposed to the same degree 
of heat, radiation from the top prevented, and the steam to some 
extent dried and superheated. A glance at the preceding page will 
show the arrangement better than any description we can possibly 
give. The feed-water before entering the boilers passes through one 
of Elson’s patent economisers, which absorbs heat from the gases 
before they escape to the chimney, and effects a large saving of what 
would otherwise be lost by raising the feed-water to nearly boiling 
heat before it enters the boilers, In the same house there is also 
a small horizontal engine of 8-horse power, for driving the 
laundry machine, which is done by a belt from the fly-wheel to a 
pulley on the shafting above fixed to the side wall, and connected 
to the laundry shafting by bevel wheels. The exhaust from the 
engine is taken into the surface condensers of the large 8-horse 
engine. For washing purposes the laundry is supplied with soft 
water from a rain water tank by a set of three force pumps, which 
have brass rams 3jin. diameter, and are worked by eccentries on a 
short shaft driven by wheels from the main shaft between the 
large engines. The pumps deliver into tanks above the laundry, 
from which the pipes are carried to the respective points. The 
whole of the work has been efficiently executed, and reflects much 
credit on the engineers, 








THE AUSTRIAN INTERNATIONAL 
EXHIBITION. 


THE Emperor of Austria has appointed an Imperial Commission 
to carry out the project of an International Exhibition to be held 
at Vienna in 1873, The members of the commission held their 
inaugural meeting in the hall of the Imperial Academy of Sciences 
at Vienna on Sunday, the 17th of September, under the presidency 
of the Archduke Rainer. His Imperial Highness in his speech 
congratulated the members of the commission upon the auspicious 
event which they were met to bring about. 

The exhibition is intended to be opened on the Ist of May, 1873, 
under the especial patronage of the Emperor and his brother, the 
Archduke Charles Louis. The commission, which is composed 
after the models of the English and French commissions, consists, 
according to the Z'imes, of his Imperial Highness the Archduke 
Rainer, president, his Highness the Lord Steward of the Imperial 
Household, Prince Zu Hohenlohe-Schillingsfiirst, his Excellency 
the Imperial Chancellor, Minister of the Imperial House and for 
Foreign Affairs, Count Von Beust, Prince zu Liechtenstein, Prince 
Schwarzenberg, Count Festetitz, and Count Potocki, vice-presi- 
dents; and the Lord High Chamberlain, Count Folliot de Crenne- 
ville, and other high courtiers, the ministers and heads of depart- 
ments, the Presidents of both Houses of the Reichsrath, the presi- 
dents of the chief artistic, commercial, and scientific societies, and 
a number of gentlemen who have distinguished themselves in the 
various branches of science, art, and industry. 

The entire arrangements have been entrusted to the Austrian 
Consul-General at Paris, Privy Councillor Baron de Schwarz-Sen- 
born, who has been nominated director general of the exhibition, 
and who has the advantage of great experience, combined with 
superior abilities. Local committees are about to be formed in 
the various provinces of Austria and Hungary, and a special Royal 
Commission is to be appointed at Pesth. The objects to be exhi- 
hited will be classified into twenty-six different groups, as detailed 
in the subjoined programme. 

One great feature of the exhibition will be an arrangement for 
the classification of the productions of all countries in groups cor- 
responding with their geographical position, and great pains will 
be taken to render the oriental department in every way worthy 
of the almost inexhaustible resources of the Indian Empire. The 
position of Vienna is admirably adapted for this, having, besides 
the waters of the Danube, a direct communication with all the im- 
portant harbours of the Levant vid Trieste. The arrangement of 
the Eastern department will be confided to the Austrian Consul 
at Constantinople, Dr. de Schwegel, who has already acquired a 
great reputation for his knowledge of oriental habits and produc- 
tions, 

A new feature of the exhibition will be an arrangement by which 
the treasured collections of the various museums of London, 
Paris, Berlin, Moscow, Lyons, Munich, Stuttgard, &c., will appear 
in simultaneous position, and it is further intended to represent a 
history of inventions, a history of prices, a history of industry, 
and a history of natural productions, so that the world’s progress 
in arts, science, industry, and natural products will thus be brought 
into contrast. The Emperor of Austria has granted the use of 
the “ Prater” for the site of the exhibition, which is described by 
Mr. Scott Russell, who is at present in Vienna consulting with 
Baron von Schwarz as to the design for the building, the ‘* Windsor 
Park of Vienna,” Chevalier de Schaeffer, director of the Austrian 
Consulate General in London, who gained great experience at the 
London and Paris Exhibitions, and who is justly esteemed for his 
indefatigable zeal and ability, has been entrusted with the preli- 
minary arrangements respecting the contributions to be sent to the 
exhibition from Great Britain, 


PROGRAMME. 

1. Under the august patronage of his Imperial and Royal 
Apostolic Majesty an International Exhibition will be held at 
Vienna in the year 1875, which is intended to represent the 
state of culture of the present time and the entire sphere of 
national economy, and to promote its further progress. 

The same will be arranged in the buildings to be erected for the 
purpose in the ‘* Prater.” It will be opened on the Ist May, 1873, 
and closed on the 31st October of the same year. 

2. The objects to be exhibited will be classified in the following 
twenty-six groups :— 

lst Group.—Mining and metallurgy. 
2nd Group.—Agriculture and forestry. 
3rd Group.—Chemical industry. 

4th Group.—Articles of food as industrial products, 

Sith Group.—Textile industry and clothing. 

6th Group.—Leather and india-rubber industry, 

7th Group,—Metal industry. 
8th Group.— Wood industry. 
9th Group.—Stone, earthenware, and glass industry. 

10th Group.—Hardware industry. 

11th Group.—Paper industry. 

12th Group.—Graphical arts and industrial drawing. 

13th € iocumy~aidinene and means of transport. 

14th Group.—Scientific instruments. 

15th Group.—Nautical instruments. 

16th Group,—Military accoutrements.—This group embraces all 
objects and contrivances for the equipment of the army and the 
tendance of the sick and wounded. 

17th Group.—Maritime objects.—This group will consist of ob- 
jects applicable to sea and river navigation, shipbuilding, the fitting 
vut of ships, the construction of harbours und coast-lights, of 
safety appliances, &c. 

18th Group. ~Architectural and engincering objects.—In this 
group will be represented executed or projected works for the 
construction of roads and railways, aqueducts, drainage works, 
works for the regulation of streams, canals, the construction of 
dwelling-houses, and public buildings (as Houses of Parliament 








theatres, hospitals, prisons, baiting establishments, public wash- 
houses, ye also contrivances for ventilation, firing, &e. 


19th Group.—Cottage houses, their interior arrangements and 
decorations. a 

20th Group.—Peasant houses, with their implements and arrange- 
ments. In these two groups it is intended to exhibit, by com- 
pletely furnished dw rooms, the manner in which the various 
ae ry regard the object of habitation. 

21st Group.—National domestic indus This department is 
designed to illustrate the abundance of valuable sources of which 
the productions of national domestic industry, such as objects of 
ornament, fineries, vessels, textures, &c., are the result. 

22nd Group.—Representation of the operation of museums of 
art and industry.—The object of this department is to bring into 
view the means by the aid of which the museums of art and 
industry of our time endeavour to influence the inprovement of 
artistic taste and artistic culture in general. 

23rd Group.—Ecclesiastical art.—This group will combine all 
that is produced by art and industry for religious purposes. 

24th Group.—Objects of art and industry of former times, 
exhibited by amateurs and collectors.—Exposition des Amateurs. 

An attempt will be made by arranging this group to bring 
together the treasures of private collections of works of art 
which are usually accessible only toa limited few, thus giving 
students and others engaged in artistic and industrial pursuits 
an opportunity to enrich the domain of artistic industry by 
new ideas. 

25th Group.—Plastic art of the present time.—Only such 
objects of art will be admitted in this group which have been 
—- since the first great International Exhibition in London 
in 1851. 

26th Group.—Objects of education, training, and mental culti- 
vation, This group will contain :—(a) A representation of all such 
objects as 2re used for the support and rearing of the child in its 
infancy—its physical and psychical development from the first days 
of its life to the time of its being placed inaschool. (b) Educa- 
tional and school matters from the elementary schools upwards to 
technical colleges and universities, (c) The entire system of 
instruction and culture, so far as it can be brought into view by the 
productions of literature, the public press, societies, libraries, and 
statistical records. 

III. By the juxtaposition of machines, apparatus, and the modus 
operandi of workmanship of different eras, the gradual improve- 
ment and perfection of certain inventions. For instance, that of 
the sewing machine, the loom, of telegraphy, photography, Xc., 
are to be brought under notice as an attempt for the collective 
representation of the ‘‘history of inventions.” In addition to 
this an attempt will bemade to place side by side the preductions 
of machines and handwork, and to show the supplanting of the 
latter by machine work. 

IV. By the exhibition of similar objects, but manufactured at 
different epochs (and, if possible, with the prices attached), as 
well as of patterns and models, the increase and development of 
special industries, their dependence on the changes in taste, and 
their influence on the same, will be illustrated as well as their 
economic importance in the different epochs, In this manner a 
collection will be brought together to illustrate the ‘“‘ history of 
trades and industry.” 

V. In order to give a retrospect of the influence of science on 
the progress and development of trades and industry, it is proposed 
to exhibit the application of waste, or the increase in the employ- 
ment of the latter, by comparing the so-called waste with the 
articles manufactured therefrom, and also the intermediate pro- 
ducts, so far as such production of new commodities has been 
promoted by discoveries and inventions since the first great Inter- 
national Exhibition in London in 1851, 

VI. A further object of the exhibition will be the “ history of 
prices.” It is intended to bring together from the chief and largest 
manufacturing districts the prices of the more important articles, 
dating as far back as possible, and placed side by side in 
average periods of five to tive years, and illustrated by patterns 
and samples. 

VII. In order to bring under view the international exchange 
of products, an attempt will be made at a representation of the 
coramerce and trade of the world. For this purpose samples and 

atterns of the articles of trade and commerce of all important 

arbours and ports are to be exhibited, with information as to the 
sources of supply and the respective markets for them, the quan- 
tity of import and export, the prices, &c., as also by statistical 
details and graphic representations of the extent of the naviga- 
tion and commerce of the respective sea ports during the last ten 

ears, 
F VIIL. It is moreover intended to realise the idea expressed in 
the preceding paragraph, viz., to facilitate the study of the exhi- 
bition by figures and graphical representations in all the depart- 
ments of the exhibition in such a manner that the economic pro- 
gress which the several States have made since the first great 
International Exhibition in London in 1851 shall be illustrated by 
official data. 

For inst , the stat ts showing the area of arable land and 
land undercultivation, the quantity of the annual produce of the soil, 
its price, the value of the land, the rate of interest, railways, number 
of population, &c., as they were at each time of the successive 
International Exhibitions (1855, 1862, and 1867) shall be placed 
side by side, so that in this manner the power of material produc- 
tion of the several States may be made visible in a tabulated form 
in those portions of the Exhibition building which will be assigned 
to that purpose. 

On the other hand, all particulars relating to the single subjects 
exhibited, such as the names of the exhibitors, description of the 
articles, their price, &c. (the specification of which is, however, 
quite optional), are to be attached to the respective articles. 

In the same manner other details, the publication of which is 
desired by the exhibitors, and instructive to the public (for ex- 
ample, the history, extent, and gradual growth of an establish- 
ment, the amount of annual production, and all such other 
details as are usually contained only in catalogues) shall be 
multiplied by printing or in writing, and attached to the object 
exhibited, and so brought under the notice of the visitors. 

IX. In order to make the exhibition lastingly profitable, trials 
shall be made with new or little known modes of manufacture, 
and experiments with such objects the value of which can only be 
demonstrated by such a process, as, for instance, trials as regards 
the mansgement of cellars (heating of wines, application of the 
hydro-extiactor, &e.), trials with working machines of all kinds, 
application of the electsic light, utilising of acrostation, experi- 
ments in blasting, triels with steam ploughs, locomotion by the 
application of wire rupes, sureet lv omotives, steam tire engines, 
&e. In this respect lectures will be held in the exhibition building, 
and international prize problems issued (as, for instance, the best 
appliances for the cultivation of beetroot). 

X. Arrangements will be made for temporary exhibitions of 
such articles which by their nature do not admit of an exposition 
of long duration. They will comprise :—Living animals (horses, 
cattle, sheep, pigs, dogs, fowls, game, fish, &c.) ; dead fowls, game, 
deer, meat, fatty substances, &c.; produce of the dairy ; fresh 
fruit, vegetables, flowers, live plants injurious to agriculture and 
forests. Trials will also be made to test the strength, &c., of 
useful animals. International races will be arranged for horses 
sent to be exhibited, at which prizes will be awarded. Repre- 
sentations of all other kinds of sport, and the performance of 
popular games and plays are likewise included in the plan. With 
the temporary exhibitions practical attempts will be combined to 
discuss and solve questions connected therewith. As, for example: 
-—Practical trials will be made with the produce of the dairy, as 
to the best modes of churning and of making cheese. In order to 
enable the visitors to test the quality of the articles of f 
exhibited, testing halls will be erected in which the exhibitors 
may allow visitors to taste their articles in a prepared state upon 
payment, 











XI. During the time the exhibition is held international con- 
gresses are contemplated for the discussion of important questions 
to which either the exhibition itself oa oe rise or w. may 
be specially suggested as themes suitable for international con- 
sideration. More ially it is intended to hold international 
congresses of learned men and artists, of gentlemen of the scho- 
lastic and medical professions, of representatives of museums of 
art and industry, of teachers of drawing, engineers, architects, 
representatives of chambers of commerce, of members of banking 
and insurance companies, of agricultural and forestry societies, as 
well as of mining and aetaiunsfedl companies, Subjects for 
discussion will bs the following :— 

The question of literary property, the improvement of taste, 
extension and development of the i ction in drawing, the 
perfection of all modes of transport, the question of obtaining 
the highest attainable profitable working of machines, cultivation 
of forest statics, reduction of the price of articles of food (by 
increased productions, improvement of mar <1" ‘orm 
in the kitchen, new Ban of preserving, &c.), the nourishment 
and first training of children, the exertions made in our age in 
regard to therapeutics, the education of women, and extension of 
their sphere of employment, &c. 

XII. The arrangement of the exhibition will be geographical, 
that is to say, according to countries, but in such a manner that 
the different territories of production shall appear as nearly as 
possible in the same order as they are situa naturally in the 
direction from the west to the east. : 

XIII. With reference to such objects which admit of a classifi- 
cation in several of the groups specified in paragraph II. it is left 
at the option of the exhibitor to name the group in which he de- 
sires his articles to be placed. 

XIV. Aninternational jury will be nominated to judgment 
on the merits of the articles exhibited. Each exhibitor has to 
signify whether he wishes his productions to be submitted to the 
decision of the jury or not. In the latter case his exhibition will 
be marked, “‘ Hors 3.” The distincti awarded by the 
jury will consist of the following categories :—A, for works of 
plastic art the distinction will be in the form of an “artistic 
medal;” B, for all other objects exhibited the distinctions awarded 
will be as follows :—a, to exhibitors who have already taken part 
in previous exhibitions, for the progress which distinguishes their 
productions since the last International Exhibition at which 
they were exhibitors a “medal of progress;” 6, to exhibitors 
who contributed to an International Exhibition for the first time, 
as an acknowledgment of the merits which they are in a position 
to show, either in a national, economical, or a technical point of 
view, the ‘medal of merit ;” c, all exhibitors whose productions 
satisfy, either in respect of colour, shape, or external embellish- 
ment, the requirements of refined taste are, moreover, entitled to 
the medal ‘for refined taste ;” finally, d, corresponding to the 
“honourable mentions” of former exhibitions, ‘‘ diplomas of 
merit” will be awarded, C, workmen who, according to the state- 
ments of exhibitors, have had an essential share in the excellence 
of the productions exhibited, shall be awarded in recognition 
thereof the ‘‘medal for fellow workers,” the merit which single 
persons or corporations have gained in the promotion of popular 
education, D, the advancement of national economy, or by their 
special care for the intellectual, moral, and material welfare of the 
working classes, shall be presented in acknowledgmeat with 
‘honorary diplomas.” 

XV. The details respecting the execution of the exhibition, the 
composition and mode of procedure of the jury, as well as the 
compilation and issue of catalogues, the drawing up of reports, 
&c., will be embodied in the general and the respective special 
regulations. 


THE WESTFIELD EXxPLOSION.—Under the head “‘A Plain Case,” 
an exchange says :—‘‘ The explosion of the boiler of the Westfield 
has been attributed by the experts and the inexperts to the follow- 
ing causes, viz.:—To over-pressure of the steam, to the superheat- 
ing of water, to low water, to ignition and explosion of gas, to 
superheated steam, to over-straining under the hydraulic test, to 
bad iron, to bad workmanship, to patches, to general debility 
from old age, to the absence of longitudinal stays, to a flaw in one 
of the sheets, to the ignorance of the engineer, to the cupidity of 
the owners, to the improper manner of supporting it on the 
saddle, to unequal expansion and contraction.” There is one 
other reason for the Westfield explosion which is not given above, 
which is that the boiler was not strong enough. 

Missouri Leap DIScOVERIES.—Extensive deposits uf lead ore 
have been lately discovered in South-west Missouri, in places where 
none were supposed to exist, and the lead product of the State, 
already large, seems destined to be made yet larger. Sixty shafts 
are now being sunk around a new town called Limestone City ; 
two miles further off several other shafts have been sunk ; and a com- 
pany has erected a smelting furnace in Neosho, to reduce the 
mineral raised from these mines. The whole region feels the 
effect of these discoveries, and the mines are beginning to swarm 
with labourers lifting ore at the rate of 30 dols, a thousand, which is 
the price paid for it. The lead — begins in Newton county 
and extends into Jasper and the adjoining counties, and even intu 
the contiguous portions of the Indian Nation. At seven or eight 
points in this region drifts are being worked or shafts sunk, while 
a general prospecting is going on. — Anurican Manufacturer. 

Mr. RAMSBOTTOM.—The Ticostess of the London and North- 
Western Railway gave a dinner at the Euston Hotel, on Friday, 
to Mr. John Ramsbottom, chief mechanical engineer of the 
company, on the occasion of his retirement from the active duties 
of the official position he has occupied in connection with this 
corporation during the last twenty years. Mr. Moon presided, 
and among those who attended to do honour to Mr. Ramsbottom 
were the Duke of Buckingham, Sir Joseph Whitworth, the Lord 
Mayor of London, Mr. C. F. Beyer, of Manchester, &c. About 
forty gentlemen sat down. After dinner Mr. Moon, in proposing 
“The health of Mr. Ramsbottom,” alluded to the very valuable 
services that gentleman had rendered to the London and North- 
Western Railway during his long association with the company, 
and bore testimony to the large saving effected by him in the 
working of the locomotive department as well as by the applica- 
tion of the various mechanical inventions, all tending to improve 
and facilitate travelling on railway. As an illustration of the 
improvement effected by Mr. Ramsbottom, it was stated when 
that gentleman took the control of the company’s works at Crewe 
a pair of engine or carriage wheels actually travelled a distance of 
seven miles from shop to shop in the process of completion, while, 
at the present date, owing to the concentrative economy introducet 
into the wode of manufacture by Mr. Ramsbottom, the same pair 
of wheels were completed within a space covered by seven yards. 
Mr. Ramsbottom, replying, regretted that the present state of his 
health had compelled him to retire from a position he had hail the 
honour to hold for many years. Alluding to his humble beginning 
in the company’s service, he acknowledged the progressive 
advantages which had rewarded the ¢ eorry of his abilities to 
the interests of the company, which he could truthfully say had 
with himself been a labour of love. Mr, Chance, a director, aud 
chairman of the Locomotive Committee, confirmed all the chairman 
had said on the subject of the savings effected by Mr. Ramsbottom, 
and congratulated his brother directors upon the fact that tie 
London and North-Western Railway were not about to lose 
altogether the benefit of Mr. Rsmsbottom’s co-operation. Tht 
gentleman’s great ability and mechanical genius would under 
arrangement be still at the disposal of the company in any 
important matter that might be referred to his consideration, anid 
the board of directory had that day voted a sum of money winch 
it was intended should take the form of some permanent acknow- 
led tof Mr. Ramsbottom’s services. The Lord Mayur 











proposed ‘‘ The Health of the Chairman and Byard of Directors of 
the London and North-Western Railway Com 
responded to by Mr. Moon, with whose lonecke 4 
of a most agreeable evening terminated. 
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RAILWAY MATTERS. 


THE Laclede and Fort Scott Railroad Company have closed a 
contract with John Fallon, G. 8. Fitch, and Orville Grant for the 
construction of a railroad from Fort Scott, Kansas, to Centralia 
or Odia, to be completed in two years. 

THE Birmingham Town Council on Tuesday gave its sanction to 
a scheme of tramways recommended for the adoption of the cor- 
poration by a sub-committee, and instructed the latter to apply 
to the Board of Trade for a provisional order to carry out the 
project. The total estimated cost of the work is £136,195. 

THE report of the Pembroke and Tenby Company states that 
there is a falling off in the revenue, owing to exceptional circum- 
stances, but the prospects for the future are encouraging. The 
completion of the Whitland and Taff Vale Railway is expected to 
lead to a large increase of traffic in slates, lead, and minerals. 

A CONVENTION of capitalists and railroad men interested in the 
Boston, Saratoga, and Oswego Railroad was held at Saratoga on 
the 12th inst. The attendance was quite large. Hon. E. H. 
Derby, of Boston, presided, and urged the necessity for another 
great route between the lakes and the sea-board, presenting a sur- 
prising array of statistics on the subject. 

At the half-yearly meeting of the Dundee, Perth, and Aber- 
deen Junction Company on Friday, the chairman, Lord Kinnaird, 
said, ‘‘ That considering the good bargain the Caledonian had got 
of this line, there was no fear that the money to supply the divi- 
dends would ever be wanting. He for one Ahead. 5 that before 
giving up all management of the line they had not the oppor- 
tunity to arrange for a central station in Dundee. He hoped that 
some day the inhabitants of Dundee would take up the matter.” 

THE section of the South London tramways between the Ele- 
phant and Castle and Camberwell-green, vid Walworth-road, was 
opened for traffic on Monday, thus completing the communication 
between Westminster and Blackfriars bridges and Camberwell, as 
well as between the two first-named places and Brixton, Clapham, 
and Greenwich. The cars run direct between Westminster and 
Camberwell, but passengers between Blackfriars and Camberwell 
change carriages at present at the Elephant, without paying any 
additional fare. The cars run each way every ten minutes. 

In the case of the serious railway disaster that occurred at 
Beverly, Massachusetts, on the 26th of August, by which over 
thirty-five lives were lost, the coroner’s jury, imitating the justly 
bold course of several others in similar cases recently in the 
United States, has found a verdict declaring that the president and 
directors of the railway are to a great extent responsible for the 
loss of life. They also censure subordinate officials. Whether, 
as in the case of the Westfield explosion at New York, there will 
be criminal proceedings against these railway officers is not yet 
known. 

THE Callender and Oban report gives the statement of Messrs. 
Blyth and Cunningham, the engineers, that on the Crainlarich 
contract between Killin station and Tyndrum upwards of one-half 
the earthworks and rock cuttings, and nearly all the drainage 
works have been completed, and the masonry of the bridges and 


viaducts is more or less advanced. A small portion only of the | 


permanent way has been laid, but preparations are mae for pro- 
ceeding more vigorously with this work. With a favourable 
winter they trust the contractor will make considerable progress 
during the next six months. 

THE subject of the proposed amalgamation of the London and 
North-Western and Lancashire and Yorkshire Railway companies 
was considered on Monday at a special meeting of the council of 
the Liverpool Chamber of Commerce in connection with the pro- 
ceedings of the Railways Committee which were submitted for 
approval. The committee advised the council to ask the various 
commercial bodies in Liverpool and the other towns interested in 
the matter to support resolutions deprecating any increase of the 
present rates of carriage and in favour of improved station accom- 
modation and the levying of rates on the principle of uniform 
payment for uniform services. 

A TICKET collector in the employ of the South-Eastern Railway 
Company was charged at the Mansion House on Saturday with 
embezzling money which he had received for excess fares. Two 

rsons were employed by the company to test the prisoner’s 

onesty. They travelled without a ticket, and paid the fare 
as they passed the barrier at the Cannon-street station. In 
neither case did the prisoner give or offer to give an excess fare 
ticket, nor did the sums he received appear on any counterfoil in 
his book. Neither did he account for the money ,as he ought to 
have done, to the ticket inspector. He was remanded on bail, 
himself in £100 and two sureties in £50 each. 

THE half-yearly general meeting of the Bedford and North- 
ampton Company was held on Tuesday ; Colonel Higgins in the 
chair, The report stated that the works had been steadily pushed 
forward during the past half-year, and were rapidly drawing to a 
close. The only portion of the work that was at all behindhand 
was the station at-Northampton, and the reason of this delay was 
an alteration made at the instance of the Midland Company, they 
having requested that the station might be raised higher than 
specified in the plans. By this alteration the Midland Company 
would be enabled to carry on the railway westward without dis- 
turbing the company’s line. The directors considered that they 
had great cause for congratulating the shareholders upon the 
liberal way in which the contractors were carrying on their con- 
tract, having constructed the works in a most substantial manner, 
making the property more valuable. During the past half-year 
£94,768 was spent on capital account, leaving a balance of £909. 
The report of Mr, C, Liddell, the engineer, stated that the whole 
of the land was in the possession of the company, and was fenced 
jn throughout. About one half of the line had been ballasted and 
laid with a double line of rails, and the permanent way materials 
for the remainder were all delivered on the ground. The cupital 
account to the 30th of June last showed that £452,256 had been 
expended, The chairman said he believed that the line would 
have been finished by the end of October next were it not for the 
inclement state of the weather during last winter and part of the 
summer. He did not regret the delay in completing the station 
at Northampton, but was rather rejoiced, as it showed an indica- 
tion of extending the line beyond Northampton, which would 
improve their property. The line, he was assured, would be com- 
pleted by Christmas next. 

THE steady progress of the Midland Great Western Railway of 
Ireland during the last five or six years furnishes one of the most 
remarkable chapters in the history of Irish railways. At the half- 
yearly meeting on Thursday, the chairman, Mr. Ralph Cusack, 
stated that there had been an increase during the half-year on 
a description of traffic; that the increase in the receipts on the 
Midland line proper was upwards of £10,000, and that the June 
dividends for the last four years were 2}, 3, 34, and 4 per cent. 
respectively, During the past half-year in the goods traffic the 
t ge had i d thing like from 133,000 tons to 147,800 
tons. In cattle they had carried a very large excess of pigs, an 
excess in sheep, there being a very small diminution—about 400— 
in horned ca‘t'e. In the passenger traffic their increase was under 
each of the heads of first, second, third, and harvestmen. Every 
one contributed to the increase. In the parcels traffic the increase 
had been very largeindeed. Strange to say, although the stamped 
parcel traffic had been nearly doubled as compared with what it 
was two years ago, the unstamped had not diminished at all, but, 
on the contrary, they had an increase in the parcel traffic of some- 
whese about £ a year for the first two years. Keferring to an 
arb'tration inquiry which had been made to decide the price to be 
given by the ment for the purchase of the company’s 





interests in the telegraphs, he said he was not a very advanced 
howe raler, but he could not see why an arbitration of that kind 
on wn Irish matter could not be held as well in the Gresham 
Hotel, Dublin, as in the Westminster Palace Hotel, and conducted 
by Irish law officers instead of English. 





NOTES AND MEMORANDA. 


Nicket plating has now become an industry of great importance 
in the United States, The process invented by Isaac Adams, of 
Boston, is pronounced by all experts to be the best. He em loys 
a bath of a perfectly pure double salt of ammonia chloride or 
ammonia sulphate of nickel. The presence of even slight traces 
of alkalies is said to be injurious, as they occasion the deposition 
of oxide. of nickel. From pure salts the layers of metals are 
deposited with great regularity and of sufficient thickness to 
admit of a fine polish: According to Jacobi the nickel deposit 
succeeds much better if the anode be made of pure fused nickel, 
and Remington prefers to suspend pieces of metal in the bath. 

Dr. PuscHER has published the recipe fora mixture that may 
serve as a substitute for the so-called “‘Pharaoh’s Serpents.” Mix 
intimately together two parts of bichromate of potassa, one part of 
nitrate of potassa, and three parts of white sugar. Press the 
mixture into tinfoil cones, and if it is intended to keep it any 
time it must be preserved in air-tight packages. A small quantity 
of balsam of Peru may be added to perfume the mixture. The 
greenish-coloured very porous mass which assumes the serpent 
shape isa mixture of carbonate of potash, oxide of chromium, 
carbon, and a small quantity of neutral chronate of potash. This 
mass is an excellent substance for polishing all kinds of metals, and, in 
fact, for fine work this method might be originally employed in 
the manufacture of a polishing powder. 

Tue late Captain Basevi’s remarkable pendulum experiments in 
India have supplied some valuable information as to the density of 
the earth. The power that the local variations of gravity which 
are superposed on the great law of increase from the equator to 
the poles, though apparently irregular when examined singly, are 
subject to laws which are highly interesting and curious, and are 
— worthy of investigation. At the northern extremity of the 
Indian are the results indicate a deficiency of density as the 
stations approach the Himalayan Mountains, while at the 
southern extremity they indicate an increase of the density as the 
stations approach the ocean; thus both groups of results point to 
a law of diminution of density under mountains and continents, 


MISCELLANEA. 


Tue works of restoration in Salisbury, Worcester, and Rochester 
Cathedrals are p ing vigorously. 

THE following appointments have been made at the Admiralty :—~ 
William Read, engineer, to the Crocodile; and John Bettisen, 
engineer, to the Mersey. 

THE Belgian State Railways Administration [proposes to let 
shortly contracts for forty locomotives. No fewer than 1020 
additional coal trucks for the lines have been contracted for this 


week, 


THE Portsmouth Town Council had a scheme before them on 
Monday, by which it is proposed to extend the docks belonging to 
the Corporation, at a cost of £250,000. The subject was referred 
to a committee. 

Ir is stated that coal has been discovered in the island of Andoé, 
off the coast of Norway, in the province of Nordland. A boring 
has been made, and seven seams of coal pierced, the thickest 
seam being somewhat less 20in. 

THE public should bear in mind that the first of the series of 
Annual International Exhibitions will close to-morrow, and that 
the many interesting objects of fine art and manufactures included 
in this year’s exhibition will then be dispersed. . 

Tue Crystal Palace Gas Sanger are again dividing ten per 
cent. profit amongst their shareholders after appropriating £500 
to preliminary expenses. They are also reducing the price of their 
gas, which unfortunately still retains its low illuminating quality. 


THE Constitutionnel states that all the pictures which had been 
removed from the Louvre and sent for safety to Brest have been 
brought back, and most of them have been restored to their 
former positions. The Salon Carré has already been opened to 
the public, and the remaining rooms are being rapidly prepared. 

Next year there will be an architectural exhibition at Berlin, 
consisting of plans, models, appliances, and work. The requisite 
funds, amounting to two and a-half millions of thalers, have 
already been subscribed. The official sanction has also been ob- 





and an inerease under the bed of the ocean. To test this point 
still further, after the completion of the observations on the arc 
the pendulums were taken to an island in the latitude of Cape 
Comorin, but 250 miles from the mainland, and to several stations 
on the east and west oceans of the peninsula, in the same lati- 
tudes as certain of the stations in the middle of the continent. In 
all cases it was found that gravity at a coast stution is in excess of 
gravity at a corresponding inland station, and that at the ocean 
station it is greater than at Cape Comorin, thereby corroborating 
the law of local variations which the previous operations had 
indicated. 

Mr. Mepuurst, the British Consul at Shanghai, says the pre- 
paration of the willow leaf for mixture with tea is openly practised 
in the villages on the Hong-keu side of the Soo-chow Creek, and it 
has become an industry which claims an important share of the at- 
tention of the villages of that and other localities. The banks of 
the numerous creeks are planted with willow trees, the young 
leaves of which are collected in April and May, very much in the 
way that the tea leaf is gathered. The produce is then collected 
in heaps on the hard thrashing floors of the hamlets, and is al- 
lowed to undergo a mild fermentation in the sun. The leaves are 
then manipulated, similarly to those of the ordinary tea plant. 
They are sorted into kinds, according to sizes, and afterwards 
roasted in common tea ovens. The appearance of the stuff, after 


this treatment, is not unlike that of the genuine article, and it is | 


carried to Shanghai, and there intermixed with pure tea, ata ratio 
of from ten to twenty percent. From inquiries instituted through 
the superintendent of police, it transpires that there were about 
400 piculs—say 53,000 pounds—of this willow leaf in the course of 
preparation at various drying houses in the foreign settlements at 
Shanghai. The probable amount made up last season is estimated 
at not less than 3000 piculs, or 400,000 pounds. He is not aware 
that any analysis of the properties of the willow leaf has yet been 
made at Shanghai, but attention to the above facts will doubtless 
bring about an investigation of the kind, which is certainly de- 
manded in the general interest, by the rapid expansion which is 
exhibiting itself in this feature of the tea trade. 

Mr. Lewis M. RvuTHErForD, of New York, has succeeded in 
accomplishing a feat that has hitherto been the monopoly of M. 
Nobert, of Germany, namely, the successful ruling of a glass plate, 
that is techinally called‘‘a grating.” The chief difficulty in prepar- 
ing these gratings consists in ruling the lines with adequate accuracy, 
it having been found that an error of sso, is sufficient to render 
them inapplicable for purposes of scientific research. ‘he lines on 
the plate should be about ;4,, of an inch apart, and extend over 
a surface about 2in. square. The lines are ruled with a diamond, 
absolutely parallel to each other, and by means of such a! 
plate a diffraction spectrum is produced without the use 
of prisms, and the spectrum is a very pure one. Parallel rays 
are ullowed to fall on this grating and a number of spectra are 
produced on each side of the glass plate, any one of which may be 
viewed by a telescope of low power placed in the right position. 
Ly weans of Mr. Rutherford’s grating, eight spectra can be seen, 
and the effect is equal to that produced by a battery of prisms. The 
spectrum is exceedingly faint, but in scientific research it presents 
the great advantage that any spectrum obtained in this way 
will bear direct comparison with one obtained witn another 
plate. Glass and bisulphide of carbon prisms modify the 
action of light, as the material of which the prism is composed acts 
, ay on different rays of light. The spectrum produced by the 
glass grating is very unlike the one with which the public are 
familiar, for in it the yellow rays are in the middle of the spectrum 
instead of near one end. It is to be hoped that Mr. Rutherford 
will permit his ruling apparatus to be used in the preparation of 
gratings, for scientific research and for adaptation to instruments 
to be used in technology. A spectroscope made of these glass 
plates may open up a field of research not attainable by the ordi- 
nary prisms. 

On the destructive substance, nitro-glycerine, M. P. Champion 
recently made an interesting communication to the Academy of 
Sciences. The system of manufacture which he recommends is 
the following :—Mix 1000 parts in weight of fuming nitric acid at 
50 deg. Baumé with 2000 parts of sulphuric acid ; when cool, add 
slowly to this mixture 38 parts of glycerine, by letting it trickle 
down the sides of the vessel. In this way it will spread over the 
surface of the acids, and may remain suspended in this way for 
hours without producing any effect. When required, stir for 
about ten seconds with a glass rod, and pour the liquid imme- 
diately into a large quantity of water—say twenty times the 
volume of the acids, e nitro-glycerine is instantly precipitated 
to the amount of 760 parts, | 200 per cent of the glycerine 
employed. It is an oily, colourless fluid, having no smell, but a 
taste which at first is sweet, but soon becomes pungent like 
pepper. Its density is 1°60, and those who prepare it are ex- 

to violent headache, accompanied with nausea—an effect, 
owever, which only makes itself felt several hours later, and 
which, by constant habit, will eventually cease. Two drops of 
this liquid injected under the epidermis of a bird had no imme- 
diate effect ; after six hours the creature was seized with giddiness 
and died. Nitro-glycerine is not soluble in water, but very much 
soin e: heir and methylic alcohol ; when just precipitated it is very 
acid, and must, therefore, be repeatedly washed with water, and 
then saturated with bicarbonate of soda or lime. It marks 28 deg. 
Baumé. The presence of water diminishes the chances of explo- 
sion, but it also reduces the quantity of nitro-glycerine absorbable 
by the silex and other substances which are employed to transform 
it into dynamite. At a red heat the pure liquid assumes the 
spheroidal form, and is volatilis.d without any explosion, but it 


tained, and on the return of the Kaiser a managing committee 
will be appointed. 

SEVERAL well-known parties have entered into arrangements to 
build a mammoth steamer, 500ft. long, which is to be completed 
next summer, and is to run between Albany and New York. The 
| new steamer will be used exclusively for passengers, carrying no 
| freight, will run to New York and return in twelve hours, 
| leaving Albany in the morning and returning in the evening. 

THE South London Press understands that certain alterations on 
the river embankment at Battersea Park are now contemplated— 
complying with a letter which was forwarded to the Chief Com- 
missioner by the Battersea vestry from Mr. Condy, with reference 
to a day and night highway between Chelsea Suspension Bridge 
and Old Battersea, for foot-passengers, carriages, carts, cabs, &c., 
along the frontage of the river, railed in from the park and river, 
and lighted. 

Ar the half-yearly general meeting of the East Somerset Com- 
pany on Monday, at Shepton Mallet, Major Paget, M.P., observed 
that a bill was passed last session granting power to the Midland 
| Company to extend their line to the Somerset and Dorset, at 
| Evercreech, vid Radstock. Should this be carried into effect, as 
the Cheddar Valley scheme had damaged them, this line would 

much more so. It was consoling to know that the line would not 
be completed for five years, there being great difficulty in the way. 
The directors were anxious to make the line as remunerative as 
possible, and therefore they had to study its prospects, 

Ir has been hastily assumed that the North-Western amalgama- 
| tion, which requires the sanction of Parliament, is already com- 
plete. There is nothing to prevent two railway boards from 
putting their earnings in a joint purse, or from arranging with one 
another the times of trains and the rates and fares of traffic; but 
such an agreement has no legal validity, and experience shows 
that, if it is not confirmed by Parliament, it is sooner or later 
dissolved. The shareholders of either company have at any time 
a right to object to the discharge of obligations which circum- 
stances way render onerous. Until the amalgamation is sanctioned 
by Parliament, its continuance depends on the maintenance of the 
existing ratio between the respective earnings of the companies, 
and on many other contingencies; and in the meantime it is the 
interest and the duty of both the boards to develope to the 
utmost their own proper traffic, because their earnings will neces- 
sarily form the basis of a final adjustment, and also because it is 
prudent to provide for a possible separation.—Saturday Review. 


THE gunboats Bustard and Kite (of the Blazer class), in charge 
of Capt. Charles Fellowes and staff of the steam reserve, were 





| taken into the offing at Plymouth on Friday in order to test their 


rolling motion in a sea way, and discover whether it is easier with 
the 18-ton gun in its position on the platform level with the fore 
deck, or when it is lowered into the well beneath ; and although 
the weather was not sufficiently rough to subject the vessels to a 
severe test, yet the result showed that they are much steadier when 
the gun is up in its position than when itis below, The wind was 
N.W., force 2, with amoderate sea. The Bustard with her gun on 
deck made only eleven rolls per minute, and the greatest roll was 
from 7 deg. to port (leeward) to 4 deg. to starboard (windward), 
but with the gun below she made fourteen rolls per minute, the 
greatest roll being from 9 deg. to port to 13 deg. to starboard, 
being three rolls per minute more with just twice the amount 
of heel. A similar result was obtained with the Kite, 


Some time has passed since anything was heard of measures to 
be taken for checking the course of the Tiber. A commission has 
been deliberating on this subject since last winter and has only Jately 
presented its report. The following are the principal recom- 
mendations it makes:—(1) To reduce the arches of the bridges, 
so as to give freer course to the river when swollen (a system 
adopted in the construction of bridges over the Po and the 
Adige); (2) toclear out the bed of river, removing all the rub- 
bish of centuries ; (3) to cause all the sewers of the city to flow 
into one common sewer on either side of the river, which ¢/ouce 
maxime are to be carried out to Santo Paolo ; (4) to construct « 
Lungo Tevere (embankment) similar to that of the Lung’ Arno of 
the Thames in order tocheck and guide the stream and otfer 

romenade for the public ; (5) to divert the course of the Tiber. 
t is proposed to commence operations near the Ponte Molle ant 
carry the river round behind St. Angelo and nearer the church of 
St. Peter. The report has not yet n approved, and whether 
projects of so vast a character will ever be accomplished is doubt- 
ful—at all events along time must elapse before this can be donc. 


On Wednesday evening Mr. W. J. Payne held two inquests on 
the bodies of two boys killed on the tramways. The first case 
was held at St. Bartholomew's Hospital, touching the death of 
Thomas Joha Neave, aged four years, son of a carpenter, residing 
st 10, Charwood-street, St. Luke's. On Saturday week the 
deceased was running across the City-road, when a tramway car 
came along, which knocked him down, and the wheels passed 
over him. He was conveyed to the hospital, where bis right 
leg was found to be completely crushed, and it had to be 
amputated by the house surgeon, but he never rallied, and expired 
on Monday. There was no blame attached to the driver of the car, 
and the jury returned a verdict of ** Accidental death.” The 
second inquiry was held at Guy's Hospital on the body of William 
Fletcber, aged ten years. The deceased, it appeared, was the sou 
of cepantiee parents, residing at 2, Newland-cottages, New-cross. 
On the evening of Saturday, the 2nd inst., he was riding on the 
top of a tramway car, and upon reaching the canal bridge, Old 
Kent-road, he ran down the steps in front of the vehicle, ius 
of getting down behind, and attempted to alight while it was in 





will detonate violently by a sudden shock. Electricity, however, | 
exercises no effect upon it. It begins to evaporate at 185 deg. 
Cent., evolving yellow vapours, . 


motion. He fell upon the rails and the wheels went over him, 
inflicting such injuries that he expired on Tuesday last. The jury 
re urncd a verdict of “ Accidental death.” 








218 THE ENGINEER 





— 





Sept, 29, 1871. 





ENGINES AND PUMPING GEAR AT CATERHAM DISTRICT ASYLUM 


MESSRS. LAWSON AND MANSERGH, ENGINEERS, WESTMINSTER, 


(For D scription see prge 215). 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—MM. Xavier and Borveau, Rue de la Banque. 

BERLIN. —Messrs. A. Asuer and Co., 11, Untre den Linden. 
VIENNA.—Messrs. Gero.p and Co., Booksellers. 

LEIPSIC.—A.PHons Dtizr, Bookseller. 

MADRID.—D. Josz Acover, Bditor and Proprietor of the *‘ Gaceta 


” 





, 51. 
NEW YORK.—WIi.LtMer — Rocers, 47, Nassau-street. 





PUBLISHER'S NOTIOE, 


*.* With this week's number of THE ENGINEER is issued as a 
Supplement No. XLVII. of our Portfolio of Working Drawings, 
representing an Express Passenger Engine, Great Northern Rail- 
way. Each number, as issued by the Publisher will contain the 
Supplement, and Subscribers are requested to notify the fact at 
this office should they not receive it. 


TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will 
communications. 

Anti-Smoxe.—Hot air. 

F. W. (L-Iron).— Write to Mr. Sinith, 21, Bourne-street, Dudley. 

J. G. W.—We will have nothing to do with Channel tunnel schemes. 

E. C. (Preston).— You will fad Mr. Haskoll’s work a very good one. 

A Beoinner.— Write to Colonel Chesney, Cooper’s Hill College, Staines. 

J. H. 8. (Brunswick-street.)— We shall feel much pleasure in giving you a 
conjidential opinion on the merits of your invention. 


PEG-MAKING AND SAWDUST MACHINES. 
(To the Editor of The Engineer.) 

Srr,—I should feel much obliged if you or any of your numerous 
readers would inform me of a maker of a machine for cutting pegs of 
wood for bootmakers, and whether there exists a machine for grinding 
sawdust to powder, which powder would serve for manufacture of paper ? 
Where could I see, working, these machines? E. 8. 

Pontypridd, September 25th, 1871. 


Tar Enaiveer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. .. .. £0 és. 6d. 
Yearly (including two doublenumbers) .. .. .. £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made, Tuk ENGINEER is registered for transmission abroad. 

Letters relating to advertisements and the publishing department of the paper 
are to be addressed to the Publisher, Mr. George Leopold Riche; all other 
letters Lo be addressed to the Editor of Tak Enoineer, 163, Strand. 

Advertisements cannot be inserted unless delivered before siz o’clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 
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THE VALUE OF LABOUR, 


Tr is quite possible that before these lines meet the eye 
of our readers the t northern strike will be at an end— 
a consummation tobe most devoutly wished for. The posi- 
tion of affairs while we write may be briefly stated thus: 
—tThe masters’ league, through Sir W. Armstrong, have 
offered to the men that the working hours shall be in fu- 
ture 564 per week, instead of 59, and this offer is accom- 
panied with a concession of 5 per cent. increase on the rate 
of wages. The men, on the other hand, insist on the nine 
hours, but they agree to give up two and a-half hours’ 
wages, There are many able mediators in the field, and the 
issue has been reduced within such exceedingly narrow 
limits that it is improbable the dispute can last much 
longer. Men, whether masters or workmen, are easily 
brought to hear reason when it can be shown that small 
differences of opinion materially injure the prosperity of 
both parties to an argument. 

Whether the strike terminates this week, or drags out 
its weary length for months to come, it is none the less 


certain that a great lesson in political economy has been ! 


taught to the working men. The strike has been in itself 
comparatively unimportant. The district involved is not 
large. The suffering either to masters or men has not 
heen great. Had the demands of the men taken the 
form of a request for more wages, little or nothing 
would have been heard about the matter by the 
general public. But the proposal that the length of 
the working day should be reduced by one-tenth, taken as 
a bond fide proposition was so novel, and involved such 
great interests, that it was certain to attract attention. 
With some of the results which must follow on the genuine 
adoption of the nine hours’ movement we dealt last week, 
and we need not consider those points again. There is 
reason, however, to believe that, as we have already hinted, 
the men as a body have no desire to work shorter time. 
What they really want is more overtime, and consequently 
higher rates of pay. The demand put in this form would 
have met with but little general sympathy; but the men, 
or more properly their leaders, understand very well that there 
is a large section of sentimental political economists who 
abhor labour as a curse, and look on relaxation from toil 
as certain to be followed by what has come to be called 
“culture.” The nine hours’ movement was just the thing 
to enlist the sympathy of these gentlemen, who for the must 
part care nothing at all for questions concerning the rates 
of wages or the value of labour, and as a consequence the 
northern strike has acquired an importance which it would 
never have if it had not been a short time move- 
ment. The men will do well, however, to bear in mind 
that sentiment has no more place in political economy than 
it has in the laws of gravitation or hydrostatics, and the 
aid derived from sentimental political economists has 
always been powerless to assist either the men or the 
masters in adjusting the rate of wages or the hours of 
labour. We are bound to look things straight in the face, 
tw call spades spades instead of agricultural implements. 


Our experience both of men and masters is not small, and 
the result of that experience goes to show that neither amon 
men nor masters is any consideration connected wit 
“culture” permitted to affect the desire to get money. 
Very few indeed are the men to whom “money is no 





object ;” and we find, therefore, that the average world, rich 
and poor, young and old, refuse to give up an hour's 
labour, if that hour’s labour will bring in money, for the 
sake of all the culture the age can supply. If the nine 
hours’ movement had been a complete successthe result would 
have been this :—The men would each have had an hour per 
day to devote to literature, music, science, recreation, what 
the reader will in the way of culture, and yet his income 
would have remained unaltered. But at the same time he 
would have been aware that “the works” remained open 
for him, and that he could continue to employ himself 
there during the tenth hour of his day, being paid the 
while at the rate of one and a-quarter times as much as he 
earned during any similar space of time earlier in the day. 
If he devoted his tenth hour to culture he would simply 
sacrifice a direct increase to his income of about one- 
seventh, or, say, 3s. inthe pound. No one acquainted with 
human nature, and especially the human nature of the 
British workman, will imagine for a moment that the love 
of culture would induce 1 per cent. of the men employed 
on the Tyne to forego such an addition to their incomes 
for the sake of literature, music, science, or any other 
pursuit not directly remunerative. We reject—we are com- 
pelled by our reason to reject—the theory as unsound and 
fallacious that the Newcastle men really wish to work 
shorter hours. They want more wages. They desire to 
increase their incomes, and this, and this only, is the true 
basis on which to argue the merits of the case, 

It is indisputable that the men have a right to get higher 
wages in any way that they can, so long as they do not in- 
terfere with the liberty of others. We shall not even find 
fault with them for cloaking their true purpose in a garb 
intended to enlist on their side a large section of the British 
public, who would not otherwise concern themselves in the 
affair. But we cannot stop here—we cannot have half 
measures in free trade. If the men resolve to get the 
highest possible remuneration for their labour, the masters, 
on the other hand, are justified in getting labour at the 
lowest possible price. Professor Beesley, and others of 
the same stamp, talk utter nonsense when they assert that 
the masters are guilty of a cruel wrong because they resort 
to the importation of foreign labour. The arguments used 
by these gentlemen will not hold good for amoment. Labour 
is as much a commodity in the market as capital, and both 
will be bought and sold just for what they will fetch, 
irrespective of all or any sentimental considerations of 
charity, or kindliuess of feeling, or generosity. We regret 
that this should be the fact, but it is none the less a fact 
because we regret it. Hitherto, British capital employed 
in Britain purchased only British labour; but the New- 
castle strike has introduced a new element which will in 
future affect all strikes, It isa well-known fact that in 
this old country, as it is called, the labour market is com- 
paratively close. British masters hire only British work- 
men. ‘The “silver streak” of sea between us and the 
continent of Europe has had much to do with this, but 
the age is one of progress, anda few miles of sea will not 
prevent English capitalists from engaging foreign workmen 
if they find it their interest to do so. There is no valid reason 
why we should not import labour as freely as we import 
corn. Indeed at this moment we stand out in marked 
relief from other nations non-importers of labour. 
America—Northand South—India, Turkey, Australia, New 
Zealand, all import labour freely. No sentimental con- 
siderations regarding the injury he may do his country by 
leaving it, ever influeuces the Englishman who thinks he 
can better his position by going abroad. Why should 
sentiment affect the cogitations of the my who thinks 
he might cheapen the cost of production by importing Bel- 
gian, French, or Danish workmen? Our readers, whatever 
their bias may be, must believe us when we assert that 
nothing but a levy of an import duty on foreign labour 
will prevent English capitalists from importing it if it 
serves their purpose. Whether it will or will not must be 
decided by two conditions, namely, the price to be paid 
foreign workmen,and the comparative value of their services, 

Now it happens that no workmen in any country from 
which we are likely to import labour earn so much money, 
live so well, or work so short a time as the English 
mechanic. A return now before us, to which we referred 
last week, supplies definite information on this point, with 
which we could fill page after page. It will suffice for our 
present purpose to take a few random extracts. Here is one 
concerning a great field of labour—Prussia and Germany. 
“ Throughout nearly the whole of Prussia, artizans, journey- 
men, and apprentices, work regularly in the summer from 
5 a.m. till 12a.m., and from 1 p.m. to7 p.m., and even 
later ; and in winter, from day-break, sometimes from 
6am., to8 or 9 in the evening.” “The extreme length 
of the hours of daily labour is, indeed, one of the dark 
features of the condition of the working classes in Prussia, 
and generally throughout Germany.” Now let us see what 
are the wages earned under these circumstances. In “ iron- 
foundries and machine works,” leading hands can earn 
from £45 to £60 a year ; ordinary moulders, 15s, to 18s, 
a week; engine fitters, smiths, boiler makers, &c., from 
9s. to 12s, a week, In railway carriage works, which afford 
a fair sample of general engineering labour, the men 
go to work at 5 a.m., and leave off at 7 p.m., only an hour 
and a-half being allowed for meals. The highest wages 
earned are 4s, 6d. a day, by the very best hands; as a 
rule they do not exceed 2s, 9d. a day. If we turn 
Belgium, we find that wages average—-purchase power 
considered—in such cities as Antwerp about 46} per 
cent, of the London rates. A similar record of low wages 
and long hours meets us at almost every page of the 
book. It is with these low wages and long hours the 
English workman will find himself compelled to compete 
some day. He may struggle against the disagreeable 
truth, but it is none the less certain, that if he aims at 
too much, either the masters will import men until we shall 
have — German, French, Prussian, or possibly 
Chinese colonies within our principal manufacturing towns, 
or capital will desert England and go abroad. If the 
labour will not come to the capital, then will capital go to 
the labour. 

And let as not flatter ourselves with the notion that the 





British workman possesses a skill which is unapproachable. 
In point of fact, mere manual skill, except in a very few 
departments, is at a discount. Where first-class tools and 
proper labour-saving appliances are employed, skill, in the 
old sense of the word, is little required. Any lad can be 
taught in a very short time how to plane up a valve 
face or bore out a bearing. We enjoy, as a nation, a high 
reputation for constructive skill, but that has been earned 
for us by a very different class from the ordinary fitter, or 
turner, or machine tender. It has been gained for the 
nation by those who design far more than by those who 
execute, There are certain branches of construction, in- 
deed, in which the skill of the man is allinall. Foran 
example, we may cite the forging of large masses of iron; 
but it remains to be proved that foreign workmen, acting 
under the orders of English foremen, cannot compete suc- 
cessfully with foreign workmen acting under the orders of 
foreign foremen. 

The great want of the day is a ready means of adjusting 
the price of labour on a large basis. Granting that 
English labour is, upon the whole, a better investment for 
capital than foreign labour, then it is certain that some 
rate of remuneration and length of working day is better 
than any other for all parties. At present the point 
is decided in the most dean and inconvenient fashion 
possible. The whole machinery of strikes and loc! - 
outs is unworthy of a highly civilised people. 1 
involves a great waste of national wealth, al is un- 
satisfactory in every respect. Arbitration, unfortu- 
nately, judging by recent events, does not work well, 
Who can suggest something better? In our opinion, the 
true solution of all difficulties appears to lie in the exten- 
sion of the piecework system, and the payment of men 
when piecework cannot be resorted to, by the hour. In 
the latter case, a man can within reasonable limits take as 
much time as he pleases for culture. He can work eight 
hours or twelve hours, as suits him best, under, of course, 
certain moderate conditions of discipline and order essen- 
tial to the commercial prosperity of every engineering 
establishment. The men would be still left at liberty to 
combine as much as they pleased. They could settle 
among themselves at what rate work was to be taken by 
the piece, and at what rate per hour; but the masters 
would at all events be certain that the most would be made 
of the capital invested in tools and plant, and this would 
be a great point gained. Piecework does not satisfy the 
men, however, because the best hands would not 
consent to be tied down to the prices dictated by 
the worst. A man who could earn fifty shillings a 
week on a given job would not be likely to strike because 
some one else who could not make forty shillings at the 
given rate, insisted on turning out for higher remuneration. 
Nothing tends to reduce men to the lowest line of efficiency 
more than the day wages on a fixed scale system ; anil 
the sooner it is abandoned in favour of an arrangement 
which will permit every man to earn just what he is worth, 
and no more, the better for all parties. However the 
Newcastle strike may end, it is certain that it has intro- 
duced a feature—the free importation of labour—of which 
we have not heard the last. Familiarity with the expedient 
will certainly breed in the minds of the masters a contempt 
for the difficulties to be overcome in applying it freely. 


PUBLIC WORKS IN INDIA. 

Ir has been stated by a great authority that if th 
English people were to abandon India for ever they woulo 
leave behind them no engineering work of magnitude, as 
a memento of the ascendancy they maintained for so long a 
period in their vast oriental dependency, We have, it is said, 
constructed no work of either public utility or public orna- 
ment which can compare with those which owed their exist.- 
ence to the ancient rulers of the country, the ruins of which 
yet remain and serve to mark the time when the sceptre 
of Hindustan was swayed by her native monarchs, Our 
readers will at once exslaim, what about the railways? 
Surely we may with reason be proud of them; they mark 
the era of our domination? Toa very slight extent this 
is true; but railways, if left to themselves, speedily deteris- 
rate and decay. It is not too much to assert that ten years 
of complete neglect would obliterate nearly every trace of 
our Indian railways. Let any one who doubts this state- 
ment turn to the recent accounts of the existing condition 
not only of railways in India, but other works of a public 
nature. If it is so difficult a matter to maintain them in 
a state of efficiency when they are in actual working order, 
think how rapidly they would become destroyed if aban- 
doned to the unrestrained violence of the agents of destruc- 
tion. In the catalogue of accidents to which we shall 
draw attention there are included the carrying away of 
bridges of various kinds, the bursting of culverts, the 
collapse of irrigation schemes, the breaching of canals and 
embankments, the severing of railway communication, and 
many minor, though serious casualties, which are of too 
common occurrence to excite much alarm or attention. 
When one considers all these catastrophes it is impossible 
to prevent asking the question, Whose fault is it? Are 
the designs of all the works wrong, or are the construction 
and workmanship defective? In a word, is the head or 
hand to be blamed? It is idle to lay the mishap on the 
storms, the floods, the rain, on anything, in fact, except the 
true cause. Excuses of this sort might be and were 
permitted so long as engineers were new to the country, 
and not well acquainted with these local physical causes of 
danger which mark the difference between the eastern and 
western hemipheres. But no excuse of this kind can be 
admitted now. The action of these destructive agents is 
now thoroughly understood, and every ioformation t- 
ing them is readily obtainable, The highest level of the 
flood waters of a river in India can be determined with the 
same facility as that of the Thames or other English 
stream, and there is no more a valid excuse for a bridge 
being carried away in the former than in the latter case. 

If there is one description of bridge more than another 
which might be supposed to be beyond the destructive in- 
fluence of flood, it is a suspension bridge. It is, when of a 
single span, independent of all piers, being suspended from 
towers at each end, and swings clear over a stream @ 
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ravine, or whatever natural obstacle may constitute the 
intervening space. Nevertheless, the Indian rivers evi- 
dently have no respect for that particular type of bridge 
building, as a very handsome structure on the suspension 
principle at Hurreepur has been lately carried away. The 
effect of an occurrence of this kind in India, where the 
highways of communication are few and scattered, is much 
more severely felt than in a country in which railways and 
roads are so numerous that the traveller has frequently a 
choice of routes. In the case alluded to the result of the 
carrying away of the bridge is that the postal and tele- 
graphic communication with Simla is interrupted, and all 
direct access to this important post cut off. But this acci- 
dent, as well as another of a similar description, but on a 
more extended scale, which has befallen the Punjab Rail- 
way, and to which reference will be made, # nothing in 
comparison with the rumoured total collapse of the Madras 
irrigation scheme. Probably many of our readers are 
aware that this work was the design of Sir Arthur Cotton, 
and was one of the most important undertakings ever com- 
menced in the interests of the population of India. If the 
local reports be true, the enterprise has failed both con- 
structively and commercially. Although intended to 
furnish an ample supply of water for the purpose of irriga- 
tion, the works are so defective that it is unsafe to let in 
the full amount of water the canal is designed to contain. 
In a word, it will not hold water, and has been subject to 
successive annual breaches ever since its formation, while 
the drains and culverts are in the habit of bursting without 
any apparent assignable cause. It is now some years since 
the public were accustomed to hear of the defective way in 
which extensive engineering works in India are carried out, 
and the present case seems to be no exception. Granting for 
the moment that the plan or general design of an irrigation 
scheme may be faulty, there is surely plenty of time for the 
error to be perceived and ton before a million of 
money is spent upon it. Supposing, again, that when in 
actual progress parts of it are badly constructed, and that 
both the materials and workmanship are of such a character 
that no competent superintending officer would pass them, 
there is surely no necessity for the Government subse- 
quently to approve of them and endorse certificates which 
ought never to have been given. Besides the failuresin the 
actual works of construction mentioned, there appear tohave 
been two other grave errors committed. One is the snbsti- 
tution of retaining walls of masonry for ordinary earth- 
works, in situatious in which the latter could have been 
employed to greater advantage, and the other the attempt 
to make the canal navigable instead of retaining it solely 
in the capacity of a canal of irrigation. Financially, the 
failure of the undertaking is complete. The gross revenue 
for the last eight years amounted to the paltry sum of 
£5000, 

Should the Government of India seriously intend to 
take all the railways under their charge and authority, it 
is to be hoped that they will cause a thorough inspection 
to be made of the way and works of those already in ex- 
istence, with especial reference to the question of their 
durability. The Sind, Punjab, and Delhi line extends 
from the ancient city and capital of Delhi to Lahore, and 
thence to Mooltan, the country being nearly level through- 
out. Most engineers would consider a district of this 
kind as presenting great facilities for the formation of a 
railway, and in many instances such would undoubtedly 
be the fact. But India is an exception to the rule. The 
more favourable the physical contours of the ground in 
this respect the greater the danger from floods. A little 
reflection will point out the truth of this statement. A 
line of railway running through a flat district will be 
carried over it on an embankment, the height of which will 
depend upon that to which the floods attain. Under this 
embankment there will be a number of culverts to carry 
off the storm waters, and whatever bridges may he neces- 
sary to cross the rivers intersected by the line. The diffi- 
culty of maintaining the embankment itself, together with 
the bridges, will depend uponseveral circumstances, Among 
these the principal are the number and dimensions of the 
various rivers and streams, the height attained by floods, 
and the direction of the line of embankment with 
respect to the natural drainage of the country. If we 
suppose, as in the imstance under consideration, that the 
direction of the embankment for many miles is nearly at 
right angles to that of the surface drainage of the district, 
then it is evident that the pressure in times of flood isa 
maximum. The railway embankment iu that case acts as 
a direct dam to the whole flow of the accumulated waters, 
which have no other means of escape except through the 
culverts and bridges provided in the bank. If from any 
cause these are too few in number, or too contracted in the 
waterway, one of two events is certain to follow—some of 
them are either swept away, or the waters force a passage 
through the solid embankment. ‘This is exactly what has 
occurred on the Punjab Railway, which has been breached 
in three different places, and damage done which it is esti- 
mated will take a couple of years to repair, attended, of 
course, with a proportionate expenditure. The heaviest 
item in the catalogue of mischief is the destruction of a 
part of the bridge over the river Beas, a branch of the 
Sutlej. One of the piers has sunk to rise no more, carry- 
ing with it the girders belonging to the adjacent spans; the 
wingwalls are .one, snd the whole embankment is more or 
less damaged fer nine miles noth of the river. The bridge 
over the Sutlej is considered to be in some degree of 
danger, as no trains are allowed to pass over it, and the 
pier and girders of a bridge over the Guyger have been 
swept away hy the flood of that river, which in a few hours 
reve nearly 18ft. When it is borne in mind that all the 
railways in India, or at least whatever portions of them are 
constructed under similar conditions to those detailed, 
must be always liable to these contingencies, it becomes a 
very grave question whether the method of forming solid 
embankments is that best adapted to meet the require- 
meuts of the case. No doubt it is, in the first instance, 
much cheaper to carry the line on an earthen embankment 
than on | other kind of foundation; but if the result of 
such a method of construction is to cause continual and 
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should be allowed abundance of room to escape, and the em- 
bankment instead of being sulid should be open in form. 
As it is, there are comparatively few openings for the water 


to pass, or, what amounts to the same, the area of the | 


waterway is very small compared with that of the sides of 
the bank. The embankment in this respect resembles one 
of the old bridges overthe Thames. The conditions should 
be just reversed: the waterway of an embankment in the 
situation of those on the Punjab Railway should be 
increased to a maximum. This can only be accom- 

lished by carrying most of the line on an iron viaduct, 
in which the dimensions of the piers would be such 
as to offer virtually no impediment to the violence 
of flood waters. The viaduct would, in fact, be all 
waterway. Of course the objection that would be raised 
against this proposition is that of the great expense, 
but there is very little doubt that it would prove more 
economical in the end than the present system of incessant 
repair and renewal, not to mention the loss contingent 
upon the stoppage of the traffic. 

Although _ ea principles of railway construction 
will always remain the same, yet it is idle to imagine that 
the stereotyped methods in use here are equally applicable to 
all situations, The Secretary of State for India remarked at 
the inauguration of the Civil Engineering College at Cooper's 
Hill that the making of railways had become now so com- 
plete a matter of engineering routine that there was little 
or no difficulty in their construction. It is just possible 
that the recent disaster to the Punjab line may cause his 
Grace to alter his opinion somewhat on this point. When 
we hear of bridges swept away, embankments breached, 
and the through traffic of an important line stopped for a 
year or two, it is time to consider whether the system of 
formation adopted is the best suited to the exigencies of 
the case. 1t is, in fact, the too close adherence to engi- 
neering routine that is the main cause of the catastrophe. 
There is just as much evil in engineering as in governmental 
red-tapeism. The truth is that the great disadvantage 
under which engineers labourinthe present day is the cry for 
cheapness. Everything must be done in the cheapest manner 
possible, which generally signifies in the worst. Thus it is 
that contracts are let at prices which any sane man would 
know ata glance could not pay for the materials, much less 
for the construction of the works as well. Cheap lines of 
railways are no doubt urgently needed in India, but these 
should be provided by the adoption of an economical prin- 
ciple of construction, and not by endeavouring to lessen the 
cost by the introduction of cheap and defective work. No 
matter what may be the character of the undertaking, 
whether it be a railway, irrigation works, or barracks, 
cheap work will always prove to be false economy. So far 
as many of the public undertakings in India are con- 
cerned, the work, though very bad, has been anything but 
cheap. Ii frequently happens there as elsewhere that 
money is grudged for certain indispensable items, and 
lavished in the most reckless manner upon others which 
are of no importance whatever. It remains to be seen if 
the railways, which are in future to be undertaken by the 
Government, will turn out more substantial affairs than 
many of their other works, If they wish to have them 
properly constructed we would recommend the employ- 
ment of civil instead of military engineers, The latter, as 
a rule, know nothing about railway work, 
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THE proceedings of the Paris Academy of Sciences of Sep- 
tember 11th, as reported in the “Comptes Rendus” of that date, 
contain a note by M. Becquerel (p. 647), referring to former 
communications, stating that it is unnecessary that the electrodes 
of Geissler tubes should pass into the interior, and that he has 
obtained ozone by the electrisation of oxygen contained in a 
tube furnished with an external annular electrode. Favre 
(p. 648) contributes a very interesting paper on the origin of the 
heat developed by the rotation of a metallic disc between the 
poles of an electro-magnet. He found by careful experiment 
that the work of the battery remained precisely the same, 
whether the disc was in rotation or not. Consequently, the rise 
of temperature is due solely to the transformation into heat of a 
portion of the power employed in turning the disc. Deprez 
(p. 654) describes an improved indicator, based on a new prin- 
ciple, a modification of which he applies to the determination of 
the pressure developed by the explosion of gunpowder in 
firearms. It is a most ingenious contrivance, but it can 
hardly be explained without a drawing. The secretary of 
the Academy drew attention to a pamphlet on the utilisation of 
the falls of the Rhone, which are said to be capable of develop- 
ing 10,000-horse power. Lecoq de Boisbaudran (p. 658) read 
a paper on the constitution of luminous spectra with reference to 
the atomic weights and other properties of bodies. A. Ditte 
(p. 660) presented a second note on the preparation and pro- 
perties of a sulphide of selenium. This is followed by a long 
and important paper by the indefatigable Berthelot (p. 662) on 
the combination of alcohols with bases, L, Cailletet (p. 68)) 
decides that the leaves of certain plants are capable of absorbing 
water in a liquid condition when the necessary moisture is not 
supplied to the roots ‘The recent appearance of the vidium 
awantiucum, a fungus which attacks bread, has led M. Decaisne 
(p. 684) to make some experiments on the physiological action 
of bread thus attacked. He finds that it should in no case be 
used as food. M. Hénos contributes a note /p. 685) in which he 
attempts to show that the sea level in the neighbourhood of St. 
Brieuc has from time to time been subject to certain oscillations. 

At the meeting of the 18th inst. a paper of great interest at 
the present time was read by the perpetual secretary, M. Elie 
de Beaumont (p. 689), on the nature of the strata passed through 
during the excavation of the Mont Cenis tunnel. The memoir 
in question forms a supplement to a communication presented 
to the Academy on the 2nd of July, 1870, and is accompanied 
by a detailed account of sixty-nine specimens of rock taken at 
various points. The specimens themselves were exhibited to 
the Academy when the paper was read, In a note, the author 
states that the first idea of making a tunnel through the Alps at 
this spot is due to M. Meduil, of Bardonnéche, who published a 
pamphlet on the subject at Lyons, in the year 1841. The pro- 
ject was brought under the notice of King Charles Albert, who 
requested M. Sismonda, Professur of Geology at the University 


costly repairs it will be bad economy in the long run. ' of ‘Turin, and M. Maus, a Belgian engineer, then engaged on the 





of the interior of the mountain, as predicted by M. Sismonda, 
from a study of the neighbouring strata, has been almost exactly 
verified by subsequent experience, and the fears of large masses 
of water have been proved to be utterly groundless, only one 
spring, and that of very small extent, having been met with. 
Following the reading of M. Elie de Beaumont’s paper, M. Faye 
suggested that a series of pendulum experiments inside the 
tunnel, and at various points on the surface, would furnish 
valuable results as to the attraction exercised by the mass of 
the mountain. P. A. Favre (p. 717) contributes an account of 
an elaborate series of experiments on the heat evolved by the 
solution of various substances and during the formation of cer- 
tain salts, H. Resal (p. 724) investigates the theory of Lari- 
viére’s governor. M. Gauthier de Claubry (p. 725) makes some 
remarks on the subject of the bread fungus ofdium aurantiacum, 
which has attracted much attention of late. M. de Romilly 
(p. 726) describes a magneto-electric machine (for which he 
obtained a patent on the 3rd of March, 1866), capable of furnish- 
ing continuous currents. G. Darboux (p. 732) read a paper on 
curves traced on a surface. H. Durrande (p. 736) presented a 
memoir on the theory of the displacement of a figure which 
undergoes deformation. A. Ditte (p. 738) continues his spectro- 
scopic researches, the present memoir treating of the spectra of 
substances belonging to the nitrogen and chlorine groups of 
elements, with reference to Dumas’ classification of elementa: 
bodies. G. Sale (p. 742) follows with a somewhat similar researc 
on the spectra of selenium and teilurium. Berthelot (p. 745) 
contributes a memoir on the salts of ammonia, with reference to 
the heat evolved during their formation, and by their action 
upon other salts. C. Saint-Pierre presents a note (p. 749) on 
the spontaneous decomposition of bisulphite of potassium, 
which, the author states, takes place at ordinary temperatures, 
but very slowly, producing sulphur, sulphuric acid, and thionic 
acids. M. Sédillot (p. 756) has another paper on the scientific 
acquirements of the Arabian mathematicians and astronomers, 
based principally on purely etymological arguments. The 
absence of nickel and cobalt from a nodule of native iron found 
in a quarry of oolitic limestone at Groslée proves, according to 
M. Moissenet (p. 761), that it is not of meteoric origin, as M. 
Elie de Beaumont had supposed. In a former paper some con- 
clusions with respect to the epoch at which falls of meteoric 
stones took place had been based upon the assumption that this 
concretion was of meteoric origin. 

The fifth part of the “Organ fiir die Fortschritte des Eisen- 
bahnwesens ” for the present year opens with a description of 
the points and crossings used on the Cologne and Minden Rail- 
way, by Herr Abresch, the head of the engineer’s department of 
that line. For the last few years this new system has been 
gradually introduced throughout the whole of the lines belong- 
ing to the company. The details of the iron permanent way on 
Hilf’s system, laid down on two short branches of the Wester- 
wald Railway, Nassau, are described by Hilf, at p.179. Telli- 
kampf, of Altona, gives the details of the windmills used on the 
Schleswig railways for pumping water for supplying the water 
cranes. There are ten of these machines, and as none of them 
are very far from the sea it is seldom that the wind fails. Each 
windmill is connected with two pumps, 3}in. diameter, which 
are capable of raising 2000 cubic feet of water 50ft. high in six 
hours. They are- very simple in construciion, costing only 168 
thalers each, exclusive of the pumps. The author also describes 
a simple heating apparatus by which the water in the cisterns is 
kept in continual circulation to prevent freezing. O. Vug 
(p. 181) communicates an article descriptive of various details 
relating to the permanent way, stations, signals, &c., on the 
Eastern Railway of France. G. Hehner (p. 184) adds to the 
already numerous contrivances for opening the “barriers” (the 
balanced bars used in Germany for protecting level crossings) 
from the signal box. B. Curant, in a paper on the cause of hot 
axles (p. 184), describes the lubricating arrangements of several 
kinds of axle-boxes. This is followed (at p. 186) by an account, 
by Askenasy, of Odessa, of the court carriages on the Southern 
Railway of Russia, They are eleven in number—an ordinary 
luggage van, the Grand Duchess’ carriage, a carriage for the 
Empress and suite, which is fitted up in a most elegant manner, 
a saloon carriage used by the Emperor for receptions, the 
Emperor's travelling carriage, one for the Minister and Governor- 
General, a carriage for the Imperial Princes and the Grand 
Chamberlain; the dining saloon, which is very handsomely 
decorated with wood carvings, and provided with an ice chest, 
water cistern, and side-board, and finally, a carriage containing 
the kitchen. The two remaining carriages are of the ordi 
kind. With the exception of the kitchen the whole of the car- 
riages were made in Berlin, but fitted at the railway workshops 
at Odessa, at a cost of 46,000 roubles. The greatest precautions 
are taken to avuid accidents, although the Imperial train seldom 
travels at a speed exceeding twenty-five miles per hour, A 
pilot engine generally precedes the train, and another follows it 
at a short distance, and to prevent delays an extra water-carriage 
is coupled immediately behind the tender. The paper is illus- 
trated by two large folding plates. O. Lendecke (p. 188) de- 
scribes a self-acting arrangement for facilitating the replacing uf 
a broken gauge glass. in locomotives, which is, however, not 
altogether novel. A. Schultze (p. 188) has a memoir on the 
arrangement of large junction stations. A. Stenger, of the 
Tamboff and Saratow Railway, suggests (p. 190) a new kind of 
snow plough (to which we shall probably return) consisting of a 
large disc, on the face of which radial steel knives are fixed. 
This dise projects over the end of a truck carrying a small steam 
engine, by which the disc is set in motion. ‘he truck is kept 
continually pushed against the face of the snow-drift by means 
ofa locomotive. Giibler and Veitshan’s check manometer con- 
sists simply of two independent tubes arranged in the same case. 
A slightly improved form of Schauwecker’s well-known vil-cup 
is described and figured at p. 192. The next article is important, 
containing as it does a résumé of the discussions at the meetings 
of the German railway engineers, held at Hamburgh in June 
last. A list of about thirty questions was circulated amongst 
the various railway companies, their reports were digested, and 
the results appear in the article now before us. Some of the 
questions possess little interest in England, inasmuch as they 
refer to a system of railway engineering practice quite different 
to our own. The remainder of the number is made up of the 
usual selection of articles from various sources (many being from 
our own columns), on permanent way, railway stations, and 
their adjuncts, ee carriages, goods trucks, lucomotives, 
railway accidents, and the general working of railways 

The principal article in “ Romberg’s Zeitschrift fiir praktische 
Bankunst,” Nos. 4-6, 1871, is one by P. Loeff (p. 119) on annular 
brick-kilns, the object of which is to show that Hoffmann and 
Licht’s kiln, the Prussian patent for which has been cancelled, 
was not a new invention. The author relies upon a drawing of 
a kiln which has been used in China from time immemorial, 
upon Joseph Gibbs’ English patent of 1841, and upon Arnold’s 
kiln described in 1839. Ina subsequent article on p. 135, the 
= author describes a continuous annular brick kiln of his own 
design. 
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PROGRESS IN RUSSIA. 
No. II. 

SEVERAL new fortifications have consequently been projected, 
and engineer officers already commissioned to survey the locali- 
ties in question. The Grand Duke Nicholas, who, as Chief of 
Engineers, has recently performed a tour of inspection in the 
interior, gives satisfactory reports of the state of the fortress of 
Kief, where the site was chosen by him for some new fortifica- 
tions, Bender, and Kertch (the latter a new fortress command- 
ing the strait of Yeni-Kale, the entrance from the Black Sea into 
the Sea of Azof), and of the military buildings at Sevastopol. The 
Dukeappeared to be well pleased with the progress of the new 
works in connection with the fortifications of Kertch in par- 
ticular, and points out the works connected with the tunnelling 
for the water supply of the fortress, the subterranean cupola 
vaults used for conducting the operation of covering shot with 
lead, the countermines, lunettes, powder magazines, &c., as 
worthy of special commendation. The intendance of the Russian 
-= has also not been backward in introducing improved 
machinery of various kinds in the establishments and workshops 
employed for the manufacturing of uniforms, accoutrements, &c. 
These factories are established at St. Petersburg, Dunaburg, and 
Brest-Litofsk, and are supplied with a variety of machinery and 
implements worked by steam power, such as sewing machines, 
machines for cutting out garments, ironing out the seams in 
making up uniforms, machines for cutting zinc sheets for button 
making, and polishing buttons, last-making machines, appliances 
and presses for stamping out soles and heels of boots, &c. Each 
establishment has a 6-horse power steam engine, and in the six 
workshops are employed altogether 350 sewing machines, and 
1900 workers, men and women. 

The workshops of the military train are also furnished with 
various kinds of steam machinery. They are established at St. 
Petersburg, Moscow, Kief, Warsaw, Vilno, and Kazan. <A steam 
flour mill has lately been started at St. Petersburg, with the 
view of supplying pure and unadulterated rye flour to the troops 
stationed in the vicinity of the capital, under the superintendence 
of a Government commissioner, who resides on the premises. 
The flour mill is worked by two horizontal steam engines of 
100-horse power each, and there are sixteen pairs of vertical 
millstones, and eight steel cylinders and fourteen screens. To 
this establishment is attached also a steam biscuit manufactory that 
employs 100 workmen. The Russian intendence have latterly, 
also, been devoting their attention to the working of the Russo- 
American patent steam bakery, established at Moscow, with a 
view to its adoption for the army. The operations at that esta- 
blishment are conducted by Mr. Moore’s patent process, of Phila- 
delphia, A special commission was appointed by the Govern- 
ment to report upon the operations, and the result of the trials 
showed that in twery-four hours about 650 poods (104 tons) of 
rye bread could be baked, the cost of fuel being only four-fifths 
of a copeck (}d.) per pood (361b.) of bread. A 12-horse power 
steam engine was employed, the fuel costing one copeck for 
every pood of bread baked. The commission ascertained also 
that a l-horse power was sufficient to work all the machinery, 
and that in case of need hand power could be substituted, and 
70% poods (about 11 tons) of bread baked in a day of excellent 
quality. The result of a second experiment demonstrated that 
the kneading machinery was capable of preparing a large quan- 
tity of dough in the space of half an hour, and that the help of 
three men only was required to each 100 poods of bread pro- 
duced. 

Ironclad shipbuilding still continues to occupy the unremitted 
attention of the Government, and the questions in reference to 
the present state of the naval architecture of this country re- 
ceives a great share of attention from the naval authorities. 
Among other things the calamity which ended in the loss of the 
Captain, through the miscalculation of her stability, was much 
commented upon, and no small astonishment was expressed at 
the apparently reckless manner in which affairs are managed by 
the Admiralty of a country which had been regarded as the chief 
authority upon all naval matters. The trials with the Monarch, 
and its comparative merits as a sea-going turret ship, also formed 
the subject of much discussion. Some large monitors have been 
designed by Vice-Admiral Popof, with powerful engines destined 
to carry guns of enormous calibre and a large supply of coal, 
propelled by steam alone. To these may be added fast sailing 
frigates and corvettes plated down to the water line, intended 
specially for cruising and distant voyages. Two such corvettes 
were laid down last year, and are to be named respectively 
General Admiral and Alexander Nefsky. The’ question of 
constructing iron steamers by private companies is also upon 
the tapis, and several sittings of the Technical Society have 
already been devoted to deliberations upon that question. An 
interesting specimen of Russian shipbuilding has recently been 
launched from the Admiralty slip at St. Petersburg—the Im- 
perial steam yacht Derjava, which will be used by the Emperor 
for sea voyages. It is said that nothing has yet been turned 
out of the Russian dockyards equal to it in grandeur, luxury, 
and finish. The length of the vessel is 312ft., width 42ft. It 
is constructed of oak and mahogany, and will carry six guns on 
the upper deck. There are about eighteen cabins forward, and 
aft is the chief cabin of the Emperor, with fifteen others for his 
suite. The engines are being constructed at the Kolpino Works, 
near St. Petersburg. The yacht was laid down as long ago as 
1865, but owing to want of funds could not be proceeded with 
for some time. It is said that the cost will be enormous. The 
old smooth bore guns of the Russian fleet are now being gra- 
dually substituted by new rifled ones. Among the vessels on 
which this innovation has been introduced is the frigate Svet- 





lana, which is to convey the Grand Duke Alexis to the Pacific. 
Instead of carrying forty guns on the old principle, she has only 
ten rifled pieces, of which four are placed on the upper deck and | 
six in an enclosed battery. 
Two ironclads, according to the Cronstadt Messenger, the | 
organ of the Admiralty, will soon be completed—the frigates 
Admiral Chikhachef and Admiral Spiridof. These vessels were 
constructed already in 1868, by a Russian firm, Messrs. Semmi- 
annikof and Poletika, and have had to undergo complete altera- 
tions. What were the reasons for these alterations the Mes- | 
senger does not state, but the fact remains that they took three 
ears to reconstruct. The extreme length of these vessels is 
262ft., width 43ft., depth of hold 21ft. llin., burthen 218534 
tons. The displacement is equal to 3505 tons. The engines are 
of 400-horse power, and the mean draught 16ft. It is stated 
that Russian iron alone was employed in the construction. ‘The 
hull is divided by water-tight compartments, and has a double | 
bottom. The outer plates are from 11 ft. to 12ft. in length, and | 
in thickness from jin. to $in. The turrets are constructed on 


Captain Coles’ principle ; inside diameter 22ft., and are covered 
with 6in. plates, laid on to a backing of two rows of teak, which 
ae a ew Each turret is armed with two steel breech- 
oading ri guns, fastened with steel rings, and weighing | 
920 poods (15 tons). 

Since the settlement of the Black Sea question the port of 


Nikolaef has assumed an unusually busy appearance. The 
Admiralty is in full activity, new workshops are being erected, 
and quantities of machinery ordered from England, among 
which is a new powerful steam hammer ; old vessels are being 
repaired, and the construction of the new Imperial steam yacht 
Livadia pushed on with great vigour. Arrangements are also 
being effected for the construction of ironclads. The deepening 
of the port has likewise been undertaken, and a number of steam 
dredgers employed. The sum of 164,000 roubles has been 
assigned for the administration of the port, instead of the 45,000 
roubles, which was formerly sufficient to cover all the yearly 
expenses under this head. Th 

in the same proportion. 

Among the inventions in connection with shipbuilding sub- 
mitted to the Technical Society has been that of Mr. Yanitzky. 
It consists, according to a Russian account, of a floating dock on 
a new principle, which may be called hydro-pneumatic. The 
dock in question has no bottom, but is formed of two iron 
sides, which are joined together by compartments of iron boxes 
placed upside down. When it is required to lift up the dock 


containing a vessel air is pumped into these boxes; the water, | 


being expelled by the air, renders the whole structure lighter, 
floating the vessel within it above the surface of the water. The 
operation of lowering the dock is effected merely by letting the 
air out of the boxes, which again fill with water, and the contri- 
vance sinks to the proper level. With a view of insuring the 
stability of the structure, Mr. Yanitzky has invented and applies 
to his dock a system of movable, and at the same time self-acting 
caissons which serve as floats. 

As the result of private enterprise may be noticed the con- 
struction of some shipbuilding slips on the Caspian by the 
Caucasus and Mercury Steam Navigation Company. 

The Black Sea Navigation and Trading Company are about to 
increase the complement of their steamers by eleven new vessels 
ordered in this country. 

At the Aboukhof Steel Gun Foundry, near St. Petersburg, 
belonging to the Ministry of Marine, some fine specimens of cast 
steel cannon are being turned out ; the blocks cast are chiefly for 
8in., Yin., and llin. guns. A short time ago two 12in. steel blocks 
were cast weighing 2400 poods (38 tons 14 ewt. 16 lb.). On this 
occasion, in the process of casting, according to a Russian con- 
temporary, as many as 550 men were employed at one time. 
The time employed fcr running in the metal for each block was 
twenty-five minutes, a continued and uninterrupted stream of 
the molten mass having been kept up during the whole time. 
The steel was melted in twenty-five crucibles, each containing 
about 2 poods (72 1b.) of metal. These enormous castings were 
pronounced by competent authority to be a complete success, 
The finished llin. guns will weigh 1600 poods (26 tons 9 cwt.), 
and the projectiles intended for them 504 lb., with a charge of 
90 lb. of powder. The finished 12in. guns will weigh 2235 
poods (36 tons 3 ewt. 24 Ib.), and the projectile 18 poods (648 Ib.), 
employing a charge of 127 lb. of powder. A new steam ham- 
mer has recently been erected at this pet establishment of the 
Russian Government. This appliance is said to be the largest 
one ever imported into Russia, and will be used in the forging of 
the large guns. On each side are constructed two gas furnaces 
upon Siemens’ principle for heating the blocks, Cheapness of 
the fuel employed with these furnaces is pointed to as the prin- 
cipal advantages, as, besides peat, all sorts of refuse can be used, 
such as bark, wood chips, &c, of which there is always plenty 
to be found at St. Petersburg. The same sort of furnaces have 


been erected at this establishment for the smelting of crucible | 


steel, which was formerly effected in furnaces heated with coke, 
“a very expensive fuel,” remarks the above contempo ary, * be- 
sides obtained from England ; therefore these new furnaces will 
be of incalculable advantage to the Aboukhof Works, and will 
render them independent of foreigners. 

In some of the central Governments, where the forests 
gradually disappearing, owing to the demand which has sprung 
up for fuel with the extension of manufactures, works, and rail- 
ways, the absence of anything like rational forestry in Russia 
has latterly induced researches for coal. This valuable mineral 
is as yet obtained only in a few parts of Russia, and in small 
quantities, viz., in the following Governments and districts :— 
Tula (Borodinsk district), Kaluga (Jisdrinsk distriet), Perm 
(Solikam district), Yekaterinoslaf (Sloviano-Serbsk and Bakhmut 
districts, in the Governments of Kief, Tchernigof, and Poland, 
as well as the Kuban territory of the Caucasus. The most 
important coal mines in European Russia are those of Grooshefka, 
not far from Novo-Tcherkask, in the land of the Don Cossacks, 
where excellent anthracite is obtained. Latterly, the Russian 
Steam Navigation and Trading Company have obtained posses- 
sion of some extensive coalbeds in this country, from which 
were raised in 1870, 6000 poods—about i0 tons—daily. It has 
been ascertained that upon reaching some of the deep strata the 
daily yield will be something like 40,000 poods to 50,000 poods 
(from 645 tons to 660 tons) of anthracite, or about from 9,000,000 
poods to 12,000,000 poods (145,000 tons to 200,000 tons) per 
year. The whole amount of coal raised in Russia in 1864 was 
only 9,000,000 poods, which at five copecs would represent the 
value of not more than 450,000 silverroubles (£56,250). In the 
same way the value of imported British coal in a Russian official 
report is computed at 4,528,000 silver roubles (£616,000). 

The Russian navy and seaport towns have used up till now 
exclusively British coal, not only on account of the undeveloped 
state of the coal mining industry, but owing to the dearness of 
transport in Russia from the place of production. Coal is also 
found in Asiatic Russia, viz., in Siberia, in the territory of the 
Kirghises, in the Government of Tomsk, in the Altai Mountains, 
and on the Island of Sakhalin, in the Pacific. With the excep- 
tion, perhaps, of the coal mines mentioned above, belonging to 
the Russian Steam Navigation and Trading Company, and a few 
Government mines, the art of coal getting is all but unknown in 
Russia. The bungling manner in which operations are con- 


are 


| ducted by persons entirely incompetent to undertake the impor- 


tant duties of mining engineer is beyond all conception. There 
are persons entrusted with mining operations who actually never 
saw a mine before in their lives, consequently the work is con- 
ducted without any plan or system whatever. Yet in this re- 
gard some improvements are already perceptible. The firm of 
Kikof and Bernard are going more rationally to work. 
They have taken on lease in the Government of Riazan, 
at a place called Pavlovitz (about twenty-five versts from 
the tewn of Skopin), of about 30,000 acres of land containing 
extensive coal-beds. The quantity which they are already able 
to raise daily has reached 10,000 poods (161,', tons), which in a 
short time may be increased to 25,000 poods (403 tons). The Pav- 
lovitz coal has already been supplied to the locomotives of the 
railways Kozlof-Tambof, Tambof-Saratof, Kozlof-Voronesh, and 
Griazo-Orlof, and a few factories and works. The demand for 
this coal, on account of its superior quality, is reported to have 
so much increased, that the above firm have applied to the 
Government for the sanction to construct a railway to connect 
Pavlovitz with Skopin, and thus establish a communication with 
the network of Russian railways. The exploring of the mineral 


| wealth of the South of Russia is also receiving some attention. 


e personelle has also been increased | 


Some short time ago a company was formed, entitled the New 
Russia Company, with the view of working the prolific coal-beds 
in the Government of Yekaterinoslaf, and the establishing of 
ironworks. The same company obtained also from the Govern- 
ment the authority to construct a branch railway of eighty-five 
versts in length, between a point of the Kharkof-Azof line, uear 
the Bakhmouth station and the ironworks of the company. The 
blast furnaces are already completed. The results of the first 
trials of smelting ore have been favourably reported upon ; from 
one blast furnace was obtained 2400 poods (38 tons 4 cwt. 21 Ib.) 
of metal. On charging the furnaces with three descriptions of 
ore the following results were obtained :—The best ore yielded 


| 57 per cent. of metal, that of medium quality 50 per cent., and 





| Finland), 








the lowest 47 per cent. The product of the first smelting was 
a white puddling iron of very good quality, and of the succeed- 
ing operation a grey cast iron likewise of a superior kind, It is 
expected that shortly all the varieties of pig iron will be pro- 
duced. This success cannot fail to be of enormous importance 
to Russia, for the Government, being fully alive to the impor- 
tance of manufacturing iron with mineral fuel, bas for seventy 
years continued to sacrifice enormous sums for the construction 
of blast furnaces and works in the south of Russia, and all their 
efforts and endeavours have been entirely frustrated through the 
incompetency of their Ru-sian employés, who were totally igno- 
rant of the localities suitable for economical operations. The 
manager of this undertaking is Mr. Hughes, late of the Thames 
Ironworks. 

Works connected with canal and river navigation are also re- 
ceiving a great share of attention in Russia at present. The 
enormous distances which have to be traversed in that country, 
and the unsatisfactory state of the land communications have 
always been moderated by the great extent of the waterways, 


which, flowing in different directions, serve to relieve the 
commercial intercourse of the distant agricultural districts, 
producing raw products, with the central and extreme 


trading and manufacturing points of the -zmpire. Thus the 
system of Russian canals which partly join the different river 
basins, and partly offer the advantages of avoiding dangerous 
localities or those of difficult navigation, constitute a complement 
to the natura! ways which were formed by nature itself. The 
whole extent of navigable rivers, with their contluents in Euro- 
pean Russia, together with the kingdom of Poland (but without 
may be estimated at 90,000 versts, or 60,000 English 
miles, and the extent of the canals at 1215 versts, or 810 English 
miles. The traffic in the mean aggregate on all the waterways 
for four years, 1859 to 1862, amounted to 370,000,000 poods 
(5,967,742 tons), of the value of 167,500,000 roubles silver 
(£20,937,500). In 1867 and 1868 the value of goods conveyed 
over the same routes was each year 192,000,000 roubles 
(£24,000,000), About 30 per cent. of the whole value of the 
cargoes conveyed consisted of corn and raw spirits, and about 
50 per cent. represented raw materials used in factories and 
works, as well as already worked up articles. The number of 
crait employed in conveying these cargoes was, in 1867, 53,525. 
As regards the motive power employed on these vessels, it may 
be said that ever since the commencement of steam navigation 
companies on the Volga and other rivers, about the year 
1840, the old system of propulsion by wind, and in the absence 
of it by manual towing, horse machines (large barges with plat- 
forms on which a capstan is worked by from 20 to 100 horses, by 
means of which a string of barges attached is warped up the 
river), is being substituted every year more and more by steam 
towage, yet considerable quantities of goods are still convey ed hy 
the so-called steam capstans, a modification of the old horsemaches. 
About 68 per cent. of al] the vessels navigating the Volga against 
the stream to Ribinsk are brought up by tug steamers. Out of 
about 500 steamers, representing a total of 35,000-horse power, 
owned by sixteen companies, with a capital of 14,500,000 roubles 
silver, 164, of 15,000-horse power, were employed in towing 
vessels on the Volga as far as Ribinsk. The advantages offere l 
by the inland navigation of Russia are limited principally by the 
northern, central, and eastern Governments ; those of the west 
and south are far less favourably situated in this regard. But, 
generally s}~aking, Russia derives altogether fewer advantages 
from her water communication than the West of Europe, for the 
reason thaf the rivers, owing to the topographical and climatic 
conditions of the country, presenting an extensive plain, void of 
forests, consequently of fuel in its southern parts, are covered 
with ice for nearly six months in the year, are characterised also, 
generally speaking, by almost imperceptible inclinations, with 
scantiness of water, so that navigation is only possible in the 
spring when there is an overflow of water. Besides the water- 
ways of Russia are a long way from offering those perfections of 
construction and formation, in a hydro-technical point of view, 
which we witness in England, France, and elsewhere. Seeing all 
the advantages that are to be derived from an improved system 
of river-canal communication, Russia is now beginning to bestir 
herself in that direction, which is apparent from the interest 
taken in the matter at present by the whole commercial commu- 
nity, especially with regard to the navigation of the Volga, which, 
from its extent and importance, can only be compared to the 
large rivers of America. The river Volga, with its confluente, 
and the canals that are contiguous to it, constitute the principal 
and most important route of water communication of the 
northern, central, and eastern Governments of Russia. Judging 
from the amount of goods imported into Ribinsk as an artificial 
centre of the whole Volga navigation, it would appear that along 
the latter river and the waterways contiguous to it is conducted 
as much as half of the entire inland water traffic of Russia. The 
tonnage of goods imported from all parts to Ribinsk from 1857 
to 1866 was equal to 57,500,000 poods (927,420 tons), and from 
1862 to 1866, 59,000,000 poods (951,613 tons). The traffic on 
the lower Volga, particularly between Kazan and Ribinsk, is 
greatly impeded owing to the number of shifting sandbanks 
which render the channel tortuous, variable, and shallow, so 
that the different vessels or barges known under various names, 
such as Strugs, Razshivas, are compelled to go short of the full 
cargoes, besides being subjected to the expense of reloading on 
to smaller craft when crossing the shallows. The Strug isa kind 
of barge of very primitive construction, and has probably pre- 
served the same form and general arrangement which character- 
ised it a thousand years ago. They are of enormous size, flat 
bottomed, very little labour, and that of the roughest descrip- 
tion, being wasted in their construction. The basis of them is 
the large trunk of the pine, of which the strongest side branches 
are left, and serve as ribs to the boat. The planks that cover 
these ribs are smoothed merely with the hatchet, and made fast 
with strong wooden pegs about jin. in diameter and 6in. long. 
It is remarkable that they never make a return voyage, and are 
always broken up after unloading and used principally for fire- 
wood. Such an enormous mass of timber may be purchased very 
often at St. Petersburg for the sum of £10 and even less. Be- 
sides the sandbanks there are also a variety of other impediments 
that hinder the navigation of the Volga, such as snags, whole 
trees with their roots torn away from the banks and fixed in the 
bed of the river, immense boulders, &c. As long ago as 1830 
was undertaken the construction of a system of dams in the 
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northern reach of the Volga from Tver to Ribinsk, with the view 
of narrowing and deepening the channel, and the straightening 
of the course of the river; but these works did not succeed, owing 
to the unskilfulness of the engineers employed. Not only was 
there no improvement effected in the navigation, but the result 
of the operations contributed rather to the formation of fresh 
sandbanks. A good deal of dredging has also been performed 
with powerful machines, like on the Mississippi at a great expense, 
but with as little success as on the latter river, owing to the 
centinual shifting of the bed. Far more effectual, however, 
have been the works undertaken in 1865 between Ribinsk and 
Tver, resulting in the formation of a perfectly navigable channel 
from 140ft. to 280ft. in width. This improvement was effected 
in the following manner:—On the necks of land projecting into 
the river at various points plaited willow fencings were erected, 
which not only prevent the drifting of the enormous quantity 
of sand forming the shoals and islands, but serve to form a con- 
tinually increasing and compact barrier entirely preventing the 
silting up of the lower part of the river. There are many who 
are of opinion that this system could be applied even below 
Ribinsk with great advantage, but this would of course necessi- 





tate a preliminary investigation. Of the three systems of artifi- 
cial waterways by means of which the Volga, communicates with 
St. Petersburg and the Baltic, and consequently with Western 
Europe, are those of Marinsk, Vishni-Volochok, and Tikhvin. 
The most important is the Marinsk system, as nearly 62 per cent. 
of all the goods conveyed up and down the Volga pass through 
it. This canal route is now claiming particular attention of the 
Russian public and the Government, owing to the publicity 
lately given to the various plans proposed for the necessary 
improvements. The Marinsk Canal route, projected already by 
Peter the Great, and carried out during the reigns of Cathe- 
rine II., Paul I., and Alexander I., was gradually perfected, and 
received a substantial improvement by the formation, between 
the years 1761 and 1811, of a canal skirting the shores of the 
Belo-Ozero, by which the dangerous navigation of that lake 
is avoided. Afterwards, between the years 1858 and 1866, was 
undertaken the regulating of the channels of the rivers Sheksna 
and Svir, the raising of the towing paths, the reconstructing and 
lengthening of the locks, and the forming of another new canal 
named after the present Emperor, the Alexander II. Canal. All 
these works have been instrumental in affording the advantages 
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of navigating larger vessels on the system, and the introduction 
of steam towage in lieu of employing horses, Notwithstanding 
these improvements, however, the insk system, in conse- 
quence of the ever increasing ic, the overflowing of the 
towing-paths in seasons when high water prevails, and the 
crowding of thousands of horses feeding upon nothing but green 
fodder, and exposed without shelter to all sorts of weather, be- 
comes a nursery of the Siberian plague, equally fatal to horses, 
cattle, and even to man, and particularly so in the absence of 
medical police supervision. All this will tend to prove how 
necessary is the introduction of a new and improved state of 
things. Much has been written and many have been the plans 
proposed and committees appointed to inquire into the matter, 
but, owing to the different interests that are involved, the ques- 
tion of the Marinsk Canal system remains a confused one, and it 
is difficult to tell how it will be solved ; in the meantime the 
abuses still continue. There are also other less important canal 
systems of Russia, to which the attention of the Government has 
been frequently drawn. Thus in 1865 the Chamber of Com- 
merce of Koenigsberg, who are interested in the so-called 
Oginsky system in contiguous Poland, in a note communicated 
to the Russian Government through the Foreign-office, pointed 
out all the general defects of the Russian inland navigation, 
dwelling especially on those of the Oginsky system, and the con- 
sequent drawbacks to the commerce both of Prussia and Russia. 
The answer of the Russian Ministry of Ways of Communication, 
however, held out no hopes that anything would be effected to- 
wards introducing improvements, and so the matter dropped. 

In connection with the navigation of the Volga a singular 
project appeared a short time back, that of laying down the 
whole extent of the river’s bed a chain cable, about 1000 miles 
in extent, from Ribinsk to Astrakhan, and the construction of 
towing machines. The plan emanated from Mr. Epstein, a War- 
saw banker, who undertook to form a company for towing 
barges up the river by means of this chain with the new ap- 
pliances. The prospectus estimated the capital required at 
10,950,000 roubles. There were to be 100 towing machines and 
500 barges, and it was estimated that 40,000,000 poods of pro- 
duce could be conveyed during the season of six to seven months 
at a much cheaper rate, and more speedily than by the present 
system of tugsteamers. The project, however, fell to the ground, 
owing mainly to the energetic representations made to the 
Government by the steam navigation companies, and of the 
Society for Promoting Commerce, the latter acting in the sense 
of a united chamber of commerce of Russia. 
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(We do not hold ourselves responsible for the opinicns of our 
correspondents. ) 
FLYING MACHINES, 

Srr,—Having been engaged at intervals during ten years past, I 
should be much obliged if you would allow me to put the results 
of my studies of the art of flying before the public. We cannot 
fly as birds do, with a pair of wings which at once propel and sus- 
tain. We could not balance ourselves in the air with only one 
pair of wings—were it even possible to produce wings which would 
stand friction and flapping from single points. Still, we must 
have planes for pressure against and upon the air, and these planes 
must be fixed and balanced so as to admit of the weight of a man 
being suspended between them ; and having therefore adopted 
double planes in the form of two pairs of wings—each pair joined 
one to the other—we still require flappers of some sort, rotating 
upon wheels—fixed on wheels—which mentee will in effect beat 
half the circle and virtually feather through the rest. 

No one has ever been able toconstructsuch a flapperor fixed rota- 
ting wing ; but the description of the flying creatures, the cherubim 
of Ezekiel, suggested to me the adaptation of a flat triangular 
flange with a covered outer flange, as shown in the accompanying 
drawing, and if this adaptation is studied i tion with the 
portion of the wheels in the said drawing (i.¢., between two pairs 
of fixed planes like two pairs of wings), and if a machine, say 16ft. 
high, was|constructed with a light steam engine to drive it, I think 
that the following effects would be produced :—Steam being turned 
on, the machine would run along upon the ground rapidly getting 
up speed. Speed would generate pressure, and ere long the 
opposing air would nearly equal in weight the whole machine with 
its occupant. Meanwhile, the air in front of the front pair of wings 
or planes would be powerfully condensed, while behind them a 
vacuum would exist, did not nature abhor a vacuum, whence it fol- 
lows that airfrom behind would be constantly following up the front 
planes, and rushing to supply the vacuum. In this rush the 
flappers, having made their beat below the planes, would return 
without opposition above, and thus, under the circumstances, a 
es four fixed rotating wings, flappers, will do their duty and 
propel. 

We greatly want to know the pressure of air at certain angles. 
Such a machine as this would presently give us all we seek; and, 
of course, the machine would be constructed as light as possible, 
of wood, canvas, and sheet brass. The last soldered together in 
strips would give the flappers; and I trust that the mechanical 
drawing of the wheels in the plan will show the greatest possible 
strength combined with lightness, Having, therefore, now brought 
my machine running along upon the ground, and pressing upon 
the air till it has nearly heaped before it a volume of air to 
its own weight, I have to seek the steam engine which shall drive 
it powerfully, economically, and, above all, smoothly; for any en- 
gine we now with an alternating up-and-down stroke would 
be unsuitable, for it would cause the planes and wings for pressure 
to waddle in the air, aad so prevent all steadiness of flight. A 
simplerotary engine is what is wanted, and that of a very light 
construction, which, having its fixtures affixed to the body of the 
machine, would so act as smoothly and efficiently to whirl around 
the ee wings affixed upon the running wheels, so that when 
the machine is lifted from the ground the wheels will rise as part 
of the machine, and, from acting at first as running feet, shall be- 
come the constituent parts of flapping wings. — 

I have experimentalised thus : Having obtained a small steam 
boiler, I fitted on to the end of a pipe proceeding therefrom a 
section of a cylinder with two bent arms- pipes—after Hero’s me- 
thod. Of course, on applying steam this fitting revolved rapidly, 
and showed a small amount of power in winding up a bullet sus- 
pended by a string. 

Now, I am aware that this principle, allowing the steam to abut 
against the open air, has long ago been applied and patented; but 
I offer to any who have the means of trying it to dp so after an- 
other and an additional method, which makes, in fact, quite 
another thing, producing what might be termed a concussional 
rotary steam engine. For it occu to me that if the ends of the 
bent pipes, instead of discharging steam against the atmosphere, 
should, having the pipes angulated, discharge against a disc rim, 
opposite to which they might revolve, allowing a due measure of 
what may be termed windage between the ends of the pipes and 
the rim, the steam would then act, not so much against yielding 
atmosphere as against the solid rim, and thence would accrue an 
increase of force. 

Having got thus far, the description of a wheel in the middle 
of a wheel, with strakes or tires ‘‘full of round about.” was 
brought to my recollection; and it struck me that if the line of 
continuation of the rim could be broken by steam pipes, and these 
should run into small globular cavities having a very small orifice 
for the ultimate escape of the steam, I could thence obtain a novel 
concussive force, which would be gathered from a multitude of 
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petty concussions, duplicated by the action and reaction of the 
alternate release and reconfinement of steam, as an inner wheel 
pierced with angulated steam pipes should revolve against the 
pipes and eyeholes provided in the rim. The apparatus then 
would be as follows :—An iron wheel of: suitable proportions as 
regards diameter over all, and thickness of metal sufficient to re- 
ceive the properly proportioned — as seen indrawing No. 2, 
being set up as a fixture, would have a deep groove cut in it suffi- 
cient to receive a brazen wheel, which must be accurately fixed 
—being carefully turned and let in—by means of an axle and ex- 
ternal arms, so that the brazen wheel may.exactly work as closely 
as possible within the iron wheel without seectany tosis it. 
The iron wheel will have its disc rim, in which will be fifty steam 
pipes, eyeholes, and steam exit holes. The brass wheel wi 

permeated at regular intervals with forty-nine steam pipes; and 
the iron wheel will have on its surface opposite to the inner edge 
of the brazen wheel a deep graduated groove, by which steam 
will be supplied to permeate the brazen wheel. Now, the steam 
pipes in this last wheel being made angular, and acting at their 
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exits, at fiist on the principle of Hero’s engine, tae effects w il 
be as follows :—The wheel being made laterally steam-tight by 
valve wings, which can be easily understood by reference to dia- 
gram of cross section of this rotary steam engine. Steam being 
turned on—after being generated in a light boiler with the use of 
spirit lamps—through the steam ve in the fixed iron wheel, 
it will instantly permeate the pipes of the brazen wheel, and, 
pressing against the disc rim at their ends, the brazen wheel will 
commence to move. As each pipe comes opposite a pipe 
eye and eyehole in the disc rim a sudden release of steam 
takes place, causing a concussion or extra pressure at the 
angle point of each pipe contained in the brazen wheel. 
And as each eye-pipe and eyehole is shut off by the brazen 
wheel pipe passing beyond it, the steam current headed back by 
the disc rim will cause a repercussion at the angle point of the 
brazen wheel pipe. Therefore, having forty-nine steam pipes and 
fifty eyes, 49 x 50 = 2450 concussions, and multiplying by 2 





for the re; ns, we have 4900 concussions in each revolution 
of the brazen wheel ; whence the total effect will be very great, 
according to the well known ed in nature, when great effects 
are produced by a multiplication of petty causes. The advantages 
of this rotary will be as follows:—(1) Direct rotary action ; (2) 
freedom from liability to break down; the steam being so di > 
fracture is aJl but impossible ; (3) friction reduced to a minimum; 
(4) pa increased leverage, as compared with other engine 
strokes ; (5) great lightness ; (6) less space occupied by engine ; 
(7) cheapness, when the necessary patterns for castings are made ; 
(8) great smoothness of action. 

In conclusion : Having, then, the total machine, consisting of 
lanes for pressure wings fixed on wheels for flapping, and the 
ightest possible steam engines—for one of the above described 
rotaries would be affixed to the framing of the body of the machine, 
and turn the wheels on either side—a man seated in the machine 
would turn on the steam, and getting up speed against the air 
would increase his speed till the opposing pressure of the air 
would force the whole machine to rise above it in the line of the 
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least resistance, which would be straiglt ahead ; and then the 
flapping wings, revolving faster than before, would maintain the 
pressure of the — against the air, and man, elevated above the 
earth, would achieve the long desired object, the power of flight. 
J. Scorr PHILLIPS, Major, late of H.M.’s. B.R.A. 
Wimbledon, 1871. 


[It has often been stated that we discourage the progress of 
aeronautical science by refusing to publish the ideas of inventors 
of ilying machines. The foregoing letter will be pronounced, we 
think, a curiosity in the literature of mechanical science; while 
taken as a typical communication it supplies an excellent 
explanation of the reasons which actuate us in declining to insert 
descriptions of machinery intended to effect aérial navigation. 
Our correspondent is quite as sound in his views as the great 
majority of inventors of flying machines who favour us with their 
communications.—En. E ] 








TORPEDOES, 

S1r,—Torpedoes, up to the present time, have always been made 
use of in shallow waters, in connection with a very complex 
arrangement of angle-taking instruments, for recognising their 
position, and electrical machines for firing the same. Unfor- 
tunately, the fact of their being confined to use in shallow waters 
greatly circumscribes the sphere of action of these terrible engines 
of destruction, so much so that, in spite of them, a hostile fleet 


could —- near enough to our shores to bombard our dock- | 


yards, shipping, &c. Fixed torpedoes, to afford anything like 
efficient protection to our harbours, must be very numerous, 
necessitating complex surveys and an enormous staff of highly 
trained operators ; and even then a very indiff-rent protection is 
obtained, as the enemy, to be seriously injured, must, against 
numerous chances, pass almost exactly over the spot where the 
torpedo is submerged, and the torpedo must also be fired at the 
»recise moment when the ship is passing; in addition to which, 
st ny in shallow water, the crew, not fearing wholesale drowning, 
would not be deterred from running the gauntlet, as they would 
be if such infernal machines were to be met with in deep water 
far from land, where the danger of a watery grave, en masse, would 
be much more imminent. Doubt and uncertainty as to when and 
how the danger is to be met are often more efficacious than actual 
disasters in instilling fear into the enemy. Preventing an attack 
by the use of fear is much more ical than obtaining a 
o— victory. Fixed torpedoes, being submerged for years 

fore their efforts are required (if ever), might very possibly 
prove unserviceable when required for use. 

To recognise the exact position of stars in the heavens by means 





of angle-measuring instruments affords a good example of the | 


method which would be required for working these torpedoes. 
Star-gazing in a cool night is a different operation to torpedo- 
working in a warm engagement. 

The fixed per ion torpedoes, as used by the Russians in the 
Crimea, are still worse, being easily fished up, and extremely 
likely to blow up friend and foe alike, if ships are used on the part 
of the defence. These difficulties being acknowledged, a means 
of avoiding them is naturally demanded, and therefore I have not 
only got rid of this formidable list of objections, which I feel con- 
fident would prove fatal to anything like efficient action in 
actual service, but at the same time I have so enlarged the 
sphere of action of these terrible machines that the pro- 
posed torpedoes can be used in any depth of water, and conse- 
quently at a sufficiently considerable distance from our shores to 
render the reception of a hostile message in the shape of a shell 
or two from any attacking fleet an absolute impossibility. Though 
but few in number, their mode of action is so arranged as to 
render impossible the passage of even the smallest and fleetest 
enemy, without the most absolute certainty of dealing destruction. 
As these proposed torpedoes are never fixed, their position cannot 
become known to the enemy, as would most assuredly be the case 
in publishing lew pe were torpedoes on the fixed principle made 
use of. The mode of action proposed is so — that the general 
wonder will be why it was not thought of before. Imagine a 
vessel ag og it a string of torpedoes, say 3000 or 4000 yards 
in length. e towing rope is of wire, like a submarine cable, 
and the torpedoes are securely fixed to it, say every 200 yards, but 
at a sufficient height above the cord to prevent it being fouled by 
the enemy, or destroyed by the torpedo explosion. These torpe- 
does may either be made to explode by percussion, still better by 
contact only, or by both methods, so as to make doubly sure. In 
numerous select points in the exterior of the torpedo a series of 
sensitive spots (like eyes in a potato), in the shape of pairs of 
copper wires, are to be so arranged that when the torpedo comes 
in contact with the ship’s bottom the metallic sheathing of the 
latter will complete the circuit-and fire the torpedo. The cable 





also may contain electric wires, and the torpedoes may thus be 
fired by electricity from the vessel which has them in , Bo The 
specific gravity of the torpedoes is tu be, in a sensible degree, 
lighter than water, so as to support the cable in its entire length 
and prevent any undue strain upon it, by which means the length 
of the tow rope may be almost unlimited. The torpedoes will be 


water. The mode of action is so simple and yet the effects so dire 
| that secrecy is absolutely necessary, lest its effects be tried on our- 
selves. A gunboat without masts, and funnel down, painted sea- 
green like a blockade runner, sets out in search of a hostile fleet 
with her string of torpedoes, snake-like, trailing behind her. Her 
| object is so to encircle the enemy’s vessels that, in their struggles 
| to escape, they will themselves fire the torpedoes and blow them- 
| selves into the air, possibly, if the net were skilfully spread, with- 


| thus arranged to float at a certain depth below the surface of the 


out catching sight of their enemy or even being aware that danger 
was near. I speak with all due precaution when 1 say that a tow 
rope of ten miles in length can on this principle be made use of with 
| facility. the same principle has manifestly many modes of applica- 
| tion:—To protect our coasts a fleet of gunboats to cruise along our 

shores, siy, five miles behind each other. Each vessel to be con- 
| nected with its successor by means of the wire cable befére men- 
tioned, on which the torpedoes are fixed. To prevent any undue 
strain from breaking the cable, each vessel to possess a certain 
amount of reeled cable in store, to be payed out when necessary. 
The cable, being an electric one, permits of instructions being sent 
from one vessel to the other, and, should an enemy approach, the 
alarm and consequent orders could be transmitted by telegraph in 
a very few minutes to the whole fleet. It is evident that if the 
cruise were constantly kept up with but a few vessels—compara- 
tively speaking—the whole of our island might be engirdled. The 
strings of torpedoes being constantly in motion and succeeding 
each other with rapidity, afford a certain yet economical means of 
| insuring a continuous line of defensive engines, not a foot of coast 
| being left undefended. The ground being unincumbered in time 
of peace, no accidents need be feared; and no distinct stations in 
| time of war being assigned to the torpedoes, the enemy would 
always lie under the great disadvantage of being attacked by sur- 
prise, 

For the mouths of rivers, or where the two ends of the cable 
can be placed on ¢erra firma, by means of steam engines a recipro- 
cating motion is to be kept up whenever an enemy attempts the 
passage; so that the torpedoes - rendered percussive at each extre- 
mity—would in running backwards and forwards with iderable 





agree with all have said, with the e ion of the concluding 
remarks, which I think hardly fair, as the furnaces have been 
ne months, and now give better results than they did 
then. I enclose a letter from Mr. E. F. Smith which will satisfy 
you as to what I have said, and I shall feel tly obliged if you 
will kindly put the matter right in your publication of this week. 
You can publish the letter to substantiate your statements. 
Sept. 26th, 1871. ANDREW HowaTson. 


The Priory Offices, Dudley, 23rd June, 1871. 

Dear Sir,—Under the superintend of the . Mr. R. 8. Casson, 
your patent has been applied to two furnaces at the Earl of Dudley’s 
Round Oak Ironworks in a 12in. and 8in. mill. The furnace in the 12in. 
mill has been working eleven weeks. andin two turns showed a saving in 
iron of 4 cwt. 1 qr. 23 Ib., and in coal 14 cwt. 1 qr. 11 Ib. 

Finding the heat to be more than we required the coal ch was 
contracted, the effect being to d the ption of coal, and last 
week, in one furnace, a saving was shown of 5tons lScwt. 17]b. We find 
that the iron holds out much better, particularly in the flue, and the 
bottoms are not cut up so much. 

I have, therefore, much pleasure in testifying to the economical and 
effectual working of your patent.—lam, dear sir, yuurs truly, 

E. Fisner Suirn. 





h 








Mr. Andrew Howatson, Brindley Ford, Congleton, 

[Surely our correspondent is rather hard to please. We insert 
his letter and its enclosure, and congratulate him on the weasure 
of he has attained ; but we nevertheless refuse to recall a 
single line in the paragraph he criticises. We have been wit- 
nesses of so many failures in processes, furnaces, and machinery, 
iutended to revolutionise the manufacture of iron, that we are 
bound to be cautious, We have spoken more favourably of Mr. 
Howatson's invention than we have ever spoken of any other fur- 
nace, because we believe the results so far to have been extremely 
satisfactory. But six months’ working in a couple of mills, with 
only one kind of coal, is no sufficient test whatever of the merits 
of the invention.—Ep. E.] 











DEFLECTING ARMOUR. 

Sik,— Your last impression contains diagrams and particulars 
of deflecting armour, ‘The plan certainly appears to merit atten- 
tion, but I fail to see the advantage of double deflection in this 
case. Would not the section shown be more invulnerable were the 
projecting parts—viz., of deflection—carried to the ** sea level” or 
somewhat beneath? It certainly would not materially affect the 
speed of the ship, and would increase the stability. Que dites 
vous? H, Tuomas. 

Plymouth, September 24th, 1871. 





TRACTION ENGINES, 


Srr,—An article appears in THE ENGINEER of the 15th inst., 
signed 2, on ** Traction Engines,” containing some remarks which 
1 am surprised to see are not noticed m the current num. 


Will you therefore permit me to submit ove or two suggestions 
respecting them ? 

In the first place this sentence appears, “‘It is quite true that 
friction is independent of surface so long as the surfaces remain 
intact, but ceases to be true the moment abrasion takes place.” 
Is this sentence, may I ask, intended to imply what it certainly 
appears to imply—that friction may exist, and yet leave the sur- 
faces exposed to it intact, or that friction essentially differs from 
abrasion? Secondly, in illustration and support of this position 
the analogy of the resistance of a piece of lead, which has been 
brought into such close contact with a file that the lead has been 
forced into the crevices of the file—to the passage of the file over 
its surface—is used. It is then argued that the resistance of the 
lead will be in exact proportion to the extent of surface which is 
brought into contact with the file,i e, that a surface of 10in. will 
offer ten times the resistance of a surface of lin. While this is 
undeniably true, if it be recollected that ten times the force will 
be required to bring about the same closeness of contact between 
10in. of lead and a file as between lin. of lead and a file, it will 
seem that even in this instance the t of resist is de- 
pendent rather upon the forces acting than upon the surfaces 
acted upon. J. W. Gorpon, 

11, Pembury-grove, Lower Clapton, 

September 25th, 1871. 

[The first sentence quoted by our correspondent is intended to 
imply that friction is different from abrasion. We are at a loss 
to see what bearing the latter portion of his communication has 
on the question discussed.—Ep. E.] 





THE NEWCASTLE STRIKE, 

Sin,—Your report on this matter so far as engaging foreign work- 
men may be true, but it is also true that the agents of the 
employers at Newcastle and its neighbourhood, after first asking 
assistance by funds and countenance in their def to withstand 
the strike, send their agents through the south-western counties to 
induce the men employed there, by offering larger wages, to leave 
their employers and go to the north. Is this ** honest” or even 
**just?” Will this mode of action defend or aid the strike? 
Possible the Newcastle employers will show by what course they 
can defend such a proceeding. TvuBaL-CaIN, 











EXCURSION OF THE IRON AND STEEL INSTI- 
TUTE IN STAFFORDSHIRE AND SHROPSHIRE. 
(Continued from page 195.) 


AFTER the new forges the Level new furnaces were inspected. 
They are only about two hundred yards from the ironworks, and 
when the improvements now in progress are completed will be 
superior in many respects to those at Coneygre. There are four 
furnaces, and a fifth has been commenced. There will be two 
blast engines, of the old-fashioned type, having the steam cylinder 
at one end, and the blowing tub at the other end of a large beam, 
and no fly-wheel. 

Addenbrook’s plan is being adopted for taking away the waste 





velocity be sure to strike any ship venturesome enough to attempt 
a passage between them. The insular forts near Portsmouth could 
commuuicate with each other in this manner, both electrically for 
transmission of orders, and with torpedoes for obstructing the 
passage. By means also of floating batteries, say ten miles apart, 
the same method of using the torpedoes may be employed as a 

tati y coast defi floating battery at sea, connected by 
a torpedo cable with the shore, would also be efticacious. From 
headland to headland is also admirable. Strings of torpedoes, 
without an attendant gunboat, but floating apparently in a desul- 
tory manner, would doubtless catch the unwary. Purposely en- 
tangled among a flotilla of barges landing troops, the effect would 

conclusive, 

For rivers’ mouths, &c., it is also possible to use a fixed cord, on 
which the torpedoes may be made to run across the river under 
water, the motion being obtained either by compressed air, or by 
the tide acting on vanes, or by gravity, or by rocket arrangement, 
or other mechanical means, as before explained. A torpedo cable 
from the Isle of Wight to the main land is also feasible. With 
France as our ally, one end of a similar torpedo cable could be 
attached to the French and the other to the English coast; and the 

h 1 being pletely barred, our island would be absolutely 
secured against invasion, at a moderate outlay fur gunboats and 


torpedoes. 

The credit claimed for this invention lies in its great powers 
of application to any exposed point at the shortest notice, con- 
trasting favourably with forts and batteries, whose influence is 
loca], and which act more or less as 
a = the best _— 

ubli or’ e' ment, Aleppo, 
May 15th, Isl ~ 








J. HaDDAN, 





HOWATSON’S FURNACE. 
Si1r,—-I observe in Tate Encinger of last week the plans and 
explanation of my patent puddling and heating furnaces. I quite 





danger signals, An apparently | 


gases, and for this purpose a chimney has been built 280ft. high 
by 12ft. Gin. square inside from top to bottom. A most elaborate 
blast main has lately been erected in placeofthe oldone. Thenew 
main is placed on ornamental columns at the back of the fur- 
naces, and terminates in a ——_ iron rectangular box near 
the engines. This box is suppo on three circular columns, and 
up through these the blast ascends from the engine into the main. 
Round one of the columns there is a spiral staircase leading up 
to a platform which goes from end to end of the main, and is 
used for adjusting the valves regulating the supply of blast to each 
furnace; the valves can also be worked from below. The whole 
of the hot-blast stoves at these furnaces are fitted with cast iron 
syphon pipes, and pe har the blast to a temperature of about 
500 deg. In a small t near the furnaces the gas used here and 
at the Round Oak Jronworks is all made. Railway tracks can 
come close up to the tops of the furnaces at the back, so that 
there is little trouble with a large ion of the material. That 
coming by boat on the canal is wn to the furnace tops up an 
incline. All the pig iron made here is sent to the Round Oak 
Works, and from it and that from Coneygre is made the famous 
iron and puddled steel or crystalline iron. The latter is made of 
such a quality that it has in many instances supplanted cast stee! 
and there is no doubt that the iron made by the Earl equals, i 
not excels, any other produced in the kingdom. It is all made from 
the coal and minerals raised on his lordship’s estate. Perhaps 
there is no single firm having so much mining reogerty ce this ; 
there are the Old Park, Wallows, Himley, Salt Wells, Coneygre, 
Foxyards, Round’s Hill, Deepfields, and Ramrod Hall collieries, 
| averaging about twenty separate plants each, Then there are 
| the extensive limestone workings, and several smaller collieries 
we have as eta Geral company had —! their in- 
spection o e wor! reti toa uee near the 
| ee ee nS Seo ot 
at which he presided. 
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At the close of the repast the party returned to their train, 
and were taken back to Dudley, where they left the trainand went 


to the silurian caverns, which were splendidly illumiaated with | 


candles and gas. These vast caverns were made in working the 
limestone which is used as a flux in the blast furnaces, and also 
burnt into lime for agricultural and other purposes. The excava- 
tion into which the company were admitted is very extensive, and 
has a branch of the canal running through it, and when well illu- 
minated has a marvellous effect. 

On the Thursday the members of the Institute were requested 
to make their own arrangements, and a portion of them visited 
several works in Birmingham, whilst the others, including the 
foreign representatives, accompanied the Dudley Mining Engi- 
neers upon their interesting excursion. We shall notice very 
briefly the works visited in Birmingham, taking first Messrs, 
Nettlefold and Chamberlain’s screw factory, in Broad-street. The 
firm also have extensive manufactories at King’s Norton and 
Smethwick. The screws are, at the above factory, made by hand, 
and vary from }'oz. each in weight, to about 200 lb., and in length, 
from 2ft. downwards. The wire is first cut to the required length, 
the head is then formed and brightened, the nick is cut in the 
head by a very ingenious little machine, and the screw is then 
mcr | and wormed. At Messrs. Gammon and Co.’s, Belmont 
Works, —_. description of glass table ware, and lamp shades 
globes, and chimneys, were being made. The ingredients for the 
best glass are white sand from the north of France, saltpetre, and 
red oxide of lead. These are melted and worked into shape in a 
large glass house containing over twenty crucibles. The cutting 
and grinding is done by steam power in separate shops. Messrs. 
‘Tonks and Co.’s brassfoundry is in Moseley-street, where all sorts 
of fancy castings and ornamented brass work are got up. There 
are large foundries, dressing, finishing, and polishing shops, 
also tube works, where twisted and peculiarly shaped tubes 
are made. In the latter is one of Cox’s patent pipe smooth- 
ing machines, The visitors were interested in the making 
of jewellery at Messrs. Payton and Sons, Northampton-street, 
where everything is carried out to a system, and great care 
is taken of the sweepings and waste from the shops, which goes 


tHE ENGINEER 





tions, and were lit up in the same way, with occasional coloured 

fires bursting out in all directions, adding to the beauty of the 
| scene. In the centre of the main cavern a substantial luncheon 
was spread, to which the visitors sat down, and several toasts were 
drank. Great credit is due to Mr. H. Johnson, secretary of the 
Institute, for the way in which this excursion was conducted, for 
the visitors could not help thoroughly enjoying themselves. 

(Zo be continued.) 





THE LOSS OF THE MEGARA. 


News which reached London on Monday fully confirms the 
accuracy of the popular theory of the loss of the Megera, and 
places the conduct of the Admiralty in sending her to sea in the 
worst possible light. The following letter from Acting Lieutenant 
Lewis T. Jones, of the Megzra, to the Secretary of the Admiralty, 
shows as plainly as possible that the ship was utterly worn ont : — 

‘Batavia, Aug. 7. 

“‘Sir,—I have the honour to report to you that her Majesty’s 
ship Megzra was run on shore on St. Paul’s Island on Monday, 
June 19, in a sinking state, and that all hands are saved and landed, 
with provisions and stores. 

‘The circumstances under which the Megzra was run on shore 
are as follows:—On June 8, on the passage from the Cape to 
Sydney, a leak was reported, but was for several days kept under 
by hand-pumps and baling. On or about the 14th of June the 
leak became more serious, and the water gained on the pumps. 
Steam was then used, and by the aid of the main steam pumps the 
water was kept in check. 

“It was determined to steer for St. Paul’s Island in order to exa- 
mine+the ship, where she arrived and anchored on Saturday, June 
17. Asurvey was then held, and a diver sent down to examine 
the leak. A hole was discovered to be worn through the centre of 
a plate, about 12ft. abaft the mainmast and about 8ft. from the 
keel port side, besides other serious injuries in the immediate 
vicinity of the leak. 





through various processes to save the precious metal in contains. | 


Machines are used for drawing and twisting the gold wire, and 
there is also a shop in which the tools are made. Nearly 500 
persons, mostly females, are engaged at Messrs, Watts and Man- 
ton’s button works. Buttons are made entirely of metal, and of 
metal discs covered with woven material, such as cloth and silk. 
No steam machinery is used ; nothing but hand presses, of which 
there are 350 in the works; and these, by passing from one to the 
other, finish the buttons throughout. Nearly sixty tons of metal 
are used per annum for these buttons, and the number sent out to 
all parts of the world is about half a million gross. The manu- 
facture of pins is very interesting, and can be seen to perfection 
at Messrs. _— and Co.’s factory, where they make sixty mil- 
lions per week. The wire is drawn down to the required gauge 
in the wire mills, where alsotons of the same material are prepared 
for wiring ginger beer and soda-water bottles, and we are told 
that 1 cwt. of wire is more than sufficient for 43,000 bottles. 
The [pin is made complete in one machine, which straightens 
the wire, cuts it to the length, points and heads it, when 
the pin is finished with the exception of being turned, 
Hairpins are also made here, and at one operation. Messrs. 
May and Mountain’s engineering works are fitted with 
the modern appliances substituting machine for hand labour, and 
there are large foundries, fitting, and erecting shops in which 
evory description of machinery almost is made. Messrs. Hardman 
and Co.’s works were also visited, and here the best quality of 
church furniture is made. Little or no machinery is used, and 
everything is done in the most substantial and elaborate style by 
hand. Amongst the most interesting of many other manufactories 
visited we may notice that of Messrs. Gillott and Son’s pen making 
establishment, where pens and penholders of all descriptions are 
made by machinery. At the works of Messrs. Hadley Brothers 


‘On Sunday morning, June 18, the report of survey was sent 
in. It was considered unsafe to leave the anchorage. Provisions 
and stores were then landed. On Monday forenoon, June 19, 
weather being very stormy, and being unable to keep the ship in 
position, having carried away and lost three anchors since first 
anchoring, and being unable to carry on the work of landing pro- 
visions on account of stormy weather, it was determined to beach 


| the ship. At about 1 p.m. the ship was run full speed on to the 





300 workpeople are employed producing nails by machinery ; | 


150 machines are continually occupied making nails from iron, 
copper, zinc, and ‘other metals, of which nearly 140 tons are used 


per week, A medium sized machine will make 150,000 nails in , 


one day, whilst a man can only make by hand 1000 in the same 
time ; but it must be understood that hand-made nails are far 
superior to those made by the machines. This being the case 
hand nail making is a pe se trade in and about Dudley, and has 
not, like many other industries, been entirely revolutionised by 
the introduction of machinery ; but nailers have to work for very 
small wages, or people would not pay the great difference there 
must necessarily be between the prices of those made by hand 
and mechine. The Birmingham Small-arms Factory was open for 
inspection, and to those interested in machinery the visit was a 
real treat. Every part of a rifle is made by machines, and to such 
x perfection that the parts almost fall together. In most instances 
Jabourers work the machines, which are so adjusted that it is next 
to impossible for any of the work to be spoilt. The gauges, jigs, 
and dummies which guarantee this perfect way of working are 
made in the tool room, where a large staff of superior fitters and 
tarners work to a nicety that is not approached in any other 
vranch of industry. Visitors are mostly taken by the wood- 
working machinery, which rapidly forms the stock and cuts out 
the peculiarly shaped recess for receiving the lock plate. 

The Dudley Mining Institute invited their friends from the 
North to visit the district at the same time as the Iron and Steel 
Institute, and a hearty response was given, for nearly 200 joined 
in one of the most interesting excursions that has ever taken place 
in the neighbourhood, After a champagne breakfast, given by the 
Earl of Dudley, at the Dudley Arms Hotel, the party started out 
in wagonettes, and pr led in the first place to the very enter- 
prising sinking through the basalt, from the top of the Rowley 
Hills. These pits are the property of Mr. Samel Minton, and have 
the finest plant in the district; but, as there is great interest 
connected with this undertaking, we shall notice it at another time. 
From here the visitors drove to the Earl of Dudley’s Ramrod Hall 
Colliery, where there is the largest deposit of the parent seam of 
thick coal left in Staffordshire. One of the pits was descended b 
the whole of the visitors, who traversed the gate roads, whic 
were lit up with candles, and after a good long walk arrived at the 
workings, where the coal was being got. Coloured fires were lit 
up, so that the extensive excavations made in the solid coal were 
seen perfectly. There is considerably above a hundred acres of 
coal remaining here, and in this pit there are upwards of eight 
milesof gate roading. On again reaching the pit bank the company 
were supplied with refreshments, and they departed for the 
Birmingham Canal Company’s tunnel, which passes under the 
Rowley Hills. This tunnel is a fine work of its kind, and cost 
£200,000; it was made in the year 1856, and is one mile five 
furlongs and 140 yards in length. There is a waterway sufficiently 
wide for three boats abreast, a towing path on each side, and it is 
lit up with gas the whole length. It is of great importance to the 
district, as it connects the South Staffordshire and East Worcester- 
shire sides of the coal-field. The tunnel was on this occasion 
brilliantly illuminated, and the visitors were taken through in 
boats fitted up for their convenience by the Canal Company, and 
drawn by.a small steam tug, Mr. Hancox, the engineer of the 
company, conducted the party. Arrived at the opposite end, all 
disembarked at Messrs. Dexion and Bourne’s limestone pits, where 
a grand entertainment had been provided by Mr. Bristow and Mr. 
Peacock, the manager and mining engineer. The limestone is here 
worked from the silurian formation, which in South Staffordshire 
immediately underlies the coal measures, and at these identical 
pits there are about sixteen acres worked out, and ing — 





upon pillars. At the bottom of the shaft an amazing t came 
before the gaze, for a vast cav about twenty wide 
fourteen yards high, the end of w could not be seen, was 
bespan, led all over with candles, their subdued light, as they shone 
on the limestone walls, giving un appearance o se Sap a ag 
grandeur, Other caverns opened out from this one in all direc- 


bar, and remained there. She soon after filled up tothe main 
deck aft at high water. The work of landing provisions and 
saving cargo was then continued, and a portion of the men and 
officers landed in charge of the same. The ship was not entirely 
abandoned for about ten or twelve days after she was beached. I 
was ordered by Captain Thrupp to hold myself in readiness to in- 
tercept any passing vessel, and communicate intelligence to the 
senior naval officer at any port at which I should arrive. I left 
the island on Sunday, the 16th of July, in the Dutch vessel 
Aurora, Captain Fisser, owners Goedkoop and Co., Amsterdam, 
and arrived at Sourabaya on the 2nd of August, when I com- 
municated with the senior naval officer in China and Consul at 
Batavia. 

“Up to the time I left the island about pd tons of cargo for 
Sydney had been saved, and divers were still employed recovering 
it. Men and officers were living under canvas, and all are well. 
They had provisions to last, on half allowance, till the beginning 
of November, with the exception of bread, flour, tea, and sugar, 
of which they were very short, mon being on 4oz. of bread per 
day. 

‘* Water was obtained from summit of the hill during rainy 
season, but could not be depended upon. It is considered impos- 
sible to render the ship fit for further service. 

**T arrived at Batavia this day, August 7, and proceeded to St. 
Paul’s by English merchant steamer Oberton, Captain Burgoyne, 
chartered by Acting Consul, with necessary provisions for men. 

“*Captain Thrupp’s letter reporting the loss of the ship was 
accidentally left out of the bag containing other despatches, but 
will be forwarded to England by the ship Oberon. 

**T have the honour, Xc. 
“Lewis T, JONES, 
“ Acting Lieutenant H.M.S. Megeera.” 
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ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 


Class 1—PRIME MOVERS. 
Inciuding Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
641, A. M. Birncuant, Preston, ‘‘ Apparatus for preventing the explosions of 
steam boilers.” —Dated 10th March, 1871. 

This invention consists, First, of improved apparatus for discharging 
steam or water into the furnace when the water arrives at a dangerous 
level. There is a pipe communicating with the inside of the boiler, the 
lower end being below the working level of the water, and to the upper 
end of the pipe is fixed a box containing a valve and a disc made of a 
——— of metals, the composition Sone = at -s" ee of 
steam, or uired temperature, ive being for the purpose 
of enabling the communication between the boiler ‘and the disc to be 
closed when 
descends to the the boiler or 


and to this box is attached another pipe which 
any other suitable When 


level above the bottom of the 





the boiler is at work and the water 
pipe the 


to 
is ata 
or partially 


filled with water, and is 


carried to such a height that the heat of the water at the top of the 

is not of a sufficient temperature to melt the disc. On the water falling 
below the level of the lower end of the pipe the water contained in it 
descends and allows steam or heated water to take its place, and 
the steam or heated water coming in contact with the disc melts 
it, thus having free access through the second named pipe to the 
fire of the boiler. When this takes place, and the shortness of the 
water has been discovered, the valve should be closed and the water got 
up to the ordinary working level. This being accomplished another disc 
is inserted, the valve opened, and the apparatus again in working order. 
The Second part of this invention consists of an improved low water 
apparatus combined with a steam pressure safety valve. In the inside 
of the boiler is a float, which, on the water in the boiler falling to a low 
level, opeus a small valve, and admits the steam into a cylinder or ona 
diaphram, whereby, on its entering, a force is exerted against one or 
more levers, or directly on the weight of the safety valve as desirable, 
which lifts the load from off the safety valve, and allows the steam to 
escape from the boiler. On the water regaining its proper level the float 
closes the small valve and the blowing off is stopped, the valve for 
high pressure being at the same time entirely unencumbered and free to 
act. 


642. H. Vosrer, Southsea, “* Steam engines.”— Dated 10th March, 1871. 

These improvements consist in working the slide valves of steam 
engines direct from the piston by means of rods or tappets on the ends 
of the slide valves, such rods or tappets passing through the steam ports, 
and projecting a short distance inside the cylinder. 


643. R. Broven and C. Mace, Sunderland, “‘ Steam boilers.”—Dated 10th 
March, 1871. 

The claims to this complete specification are :—First, the constructing 
steam boilers of two or more sections set sufficiently far apart to form 
spaces between them for fire-grates, and each complete in itself and 
fitted with internal fire tubes through which the products of combustion 
are conducted to and fro, substantially as herein described. Secondly, 
The general combination or arrangement of steam boilers substantially as 
herein described and shown on sheet 1 of the drawings annexed. 
Thirdly, the general combination or arrangement of steam boilers sub- 
stantially as herein described and shown on sheet 2 of the drawings 
annexed. 

644. P. Karurrer, Patricroft, “‘ Apparatus for heating and cooling liquids.” 
Dated 10th March, 1871. 

This consists in forming a bent or curved nozzle at the upper portion 
of the pipe or pipes or plates of which the apparatus is composed, to 
direct the hottest water, if used for generating steam, to return to the 
water not evaporated, whilst the steam generated rises above the water 
level. The bend may be on the inside or outside pipe if two pipes are 
employed. In some cases the nozzles are not bent, but have caps or 
cowls on them to direct the water. The tubes may be of any shape, the 
main feature being to carry one end up above the ordinary water level, 
to permit the escape of steam, without passing through the water. If 
the tubes are used for refrigerating or heating purposes, they may be 
arranged stepwise, singly, or in sets, in the outer casing, and the heated 
liquid or gas is admitted at the opposite end to that at which the cooling 
gas or liquid enters. 

646. T. Murpny, Clonmel, Ireland, “‘Rotary engines] and pumps.”—Dated 
10th March, 1871. 

This invention consists of a rotary engine or pump, composed of two 
concentric cylinders, with an annular space between them, one cylinder 
carrying a projecting block or piston, and the other provided with stops 
or flaps to serve as obstructions for the steam or other medium to act 
upon, the steam being confined between the said stops and piston, so that 
both cylinders may be caused to revolve simultaneously in opposite direc- 


| tions,or either one of them held stationary during the rotation of the other. 


The sides of the piston are inclined to allow the stops to pass over freely, 

and the stops are forced inwards again after passing the piston by 

rods working through stuffing boxes, and actuated by an external cam 

surface, 

651. W. Inouts, Bolton, and J. F. Spencer, Westminster, ‘* Steam engines.” 
Dated 11th March, 1871. 

This invention relates to improved arrangements or combinations of 
the parts of steam engines designed for marine purposes, but also appli- 
cable otherwise. In the improved arrangement or combination the en- 
gines are what are called ‘‘ compound,” and comprise « small bigh-pressure 
cylinder and a large low-pressure cylinder placed side by side. The steam 
is transferred from the former to the latter by means of separate inter- 
mediate transverse cylindrical valves, and the steam may be exhausted 
from the large cylinder by the same kind of cylindrical valves or other- 
wise, but the present invention consists in combining with such arrange- 
mentg one or two rectilinearly sliding valves to admit the steam into the 
high-pressure cylinder, and which are by preference worked by the usual 
link motion. 

658. T. H. Sykes and J. Stokes, Edgeley, Cheshire, ‘‘ Lessening the emission 
of smoke.” —Dated 13th March, 1871. 

Employ an air distributer, constructed by preference of iron, and of a 
form tapering in width from the front end to the rear end, and also from 
the bottom to the top, the said front end being towards the fire-bridge. 
By preference the inventors place the said distributor at a distance 
behind the bridge, the base of the said distributor resting on brickwork 
which may be a continuation of the brickwork of the said bridge, the 
upper ourlace of the said brickwork upon which the said distributor 
rests being lower than the top of the bridge. Atmospheric air is admitted 
through a tlue or passage gprovided with a regulating door or vulve into 
the interior of the said distributor, whence it flows through holes or per- 
forations formed in-the vertical or inclined sides of the said distributor. 
672. F. H. Epwarps, Neweustle-on-Tyne, “ Prevention of smoke from closed 

Sarnaces.” —Dated 14th March, 1871. 

The prevention of smoke in closed furnaces by athorough intermixture 
of acurrent of air with the unconsumed gases effected by tlw direct 
agency of a steam blast pipe. 

679. V. Penprep, Dulwich, ‘‘ Vertical boilers." —Dated 14th March, 1871. 

The main feature in the invention is fitting horizontal tubes in a square 
up-take inside a vertical shell, and arranging nozzles or curved plates at 
the ends to maintain a constant circulation of the heated water. 

683. C. H. Hott, Manchester, ** Furnaces.”— Dated 15th March, 871. 

In carrying out these improvements it is preferred to cast the fire-bars 
in groups of three or more together, and at each end of each of such 
groups there is formed a curved nippie or boss, to rest, with capability of 
rocking in corresponding recesses furmed for them in bars at the sides or 
other parts of the furnace. At, by preference, about the centre of the 
underside of each group of bars there is a stud or projection, and these 
studs or projections from the several groups are received into corre- 
sponding parts formed for them in a bur passing underneath them, with 
capability of motion, so as to cause the whole of the bars connected there- 
with to be simultaneously rocked in either direction as desired. Motion 
is given to this bar, which effects the rocking of the fire-bars by a bell- 
crank lever, one end of which is by pin joint connected to such bar, 
whilst the other end of it is formed as a handle, by which the rocking of 
the bars in opposite directions is obtained for the riddling out of the 
small ashes and the breaking up of the clinkers. 

692. E. Fetprmann, Mark-lane, “ Packing.”—A communication.—Dated 
15th March, 1871. 

The improved packing consists of a tube, casing, or envelope composed 
of knitted cotton, yarn, or other fibrous material, and lined sith one or 
more layers of cotton wick, a central space being left, which space is to 
be filled in solidly with talc, soapstone, or other like suitable unctuous or 
lubricating material or compound capable of resisting the action of heat. 
695. P. Satmon, Mabledon-place, London, “‘ Oil gas engines.”—Dated 16th 

March, 1871 

The features of novelty in this invention are, First, certain applications 
to these oil gas engines and boilers whereby combustion under pressure 
is effected in the chaml of the latter. These consist of the attachin 
of a donkey engine to propel an air force pump or fan to force air(heate 
preferred) into these chambers, and the placing or the fitting of a damper 
or regulating stop valve to superheater, or between it and the air heater. 
And, Secondly, in the mode or method of starting or setting these oil gas 
engines to work, which consists in the application of fire heat by a usual 
grate or fireplace, or flames from an oil lamp, or gas applied to generator 
to produce gas from the oil therein, and with this gas propelling the 
donkey engine, the exhaust of which is consumed in the boilers to raise 
the superheated steam from the water, which superheated steam at a high 
temperature passes through the oil in gas generator, thus forming a com- 
bustible and lubricated gas, which, after propelling the pistons of the 
— cylinders, is exhausted into and consumed in the chambers of the 
boilers to maintain the steam power. 

726. J. Butter, Nottingham, “‘ Force pumps.”—Dated 17th March, 1871. 

For this purpose a glass gauge is employed, such as is commonly used 
on steam boilers as a water gauge. The manner in which the gauge is 
caused to indicate the working or acticn of the force pump is as follows : 
A small pipe with a tap and indieating dial is attached to the feed pipe, 
which connects the force pump with the boiler. This small ‘pipe is in- 
serted at right angles to the feed pipe, the other end of the small pipe being 
inserted in the bottom bearing of the water gauge directly facing the hole 
from the gauge into the boiler. Directly the small tap is turned on and 
the force pump is set to work the current in the feed pipe rushing past 
the small pipe reduces the pressure in it, and instantly the water in the 
gauge falls, and at every stroke of the pump causes the water to throb, 
or fall and rise again in the glass tube or gauge. 

728. A. F. Osse.in, Paris,“ Motive power.”—Dated 18th March, 1871. 

This invention comprises a novel law and combination of a series of 
natural ph in a recipient, the result being a difference of gaseous 
pressure, which acts as a resultant on a piston, and is independent of the 
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general conditions of applied mechanics. On account of this indepen- 
—— the application of the ‘‘dynamogene” is both economical and uni- 
versal. 





: - Class 2.- TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

638. G. H. Carter, Mottingham Lodge, Bitham, Kent, “ Paddle-wheels.”— 

Dated 10th March, 1871. 

The novelty of this invention consists in causing the paddie boards of 
paddle-wheels to slide up and down the arms of the wheels, and by 
means of an eccentric to bring the said paddles into the most effective 
position for acting as the paddles successively come under the centre of 
the wheel, and by a reverse adjustment of the eccentric to keep the 
paddles raised out of the water when a vessel is sailing, or, in other words, 
to reef the paddles. 

648. G. D. Krrror aad P. Brotuersoon, Clerkenwell, ‘‘ Steering vessels.”— 

Dated 11th March, 1871. 

A moving slide casing attached to a tiller lever moved by fluid pres- 
sure, so as to regulate the action of the fluid on the tiller, and the 
apparatus for moving the slide forming an indicator of the position of 
the tiller. Similar valve work is applied to pumping engines or pumps 
for adjusting the admission or emission of fluid. 

663. J. Dykes, Glasgow, N.B., “ Propulsion of ships.”— Dated 13th March, 

1871. 

The feature of novelty which constitutes this invention is the employ- 
ment of hanging valves placed in a framework at the stern of the vessel, 
which valves as the engine vibrates are caused to alternately draw in and 
force out water, which action of drawing and forcing of the water gives 
the propulsion to the ship. 

670. H. L. Corterr, Inchicore, Wicklow, “ Lifting railway carriages.”— 

Dated 14th March, 1871. 

Four hydraulics jacks are arranged and combined so as to form a per- 
manent machine. The jacks are fitted on suitable bed plates, and are 
either stationary or capable of sliding laterally or longitudinally. Sup- 
ports for the carriage are fixed one on the top of each hydraulic ram, and 
when a carriage has been lifted off its wheels it may remain on the sup- 
ports until the necessary repairs are executed. 

684. H. N. and E. Les, High Holborn, *‘ India-rubber tires.”—Dated 15th 

March, 1871. 

According to these improvements india-rubber tires or hoops appli- 
cable to the rims or fellies of wheels are formed with flexible flanges 
which overlap the sides of the rim or felly of the wheel, being secured 
thereto by india-rubber cement or other glutinous or resinous substance, 
rivets being passed through the flanges and felly of the wheel, or other 
suitable means may be employed for securing the flanges to the felly. 
2408. G. Hasectine, Southampton-buildings, “‘ Weighing apparatus,”--—A 

communication.—Dated 12th September, 1571. 

This invention consists in the use and application of a column of water 
inside a vessel afloat produced hydrostatically by the pressure of the 
water outside, for the purpose of indicating the weight of the contents of 
such vessel. The inventor first ascertains the centre of gravity of the 
vessel, and then makes a hole as near thereto as practicable through the 
hull, and having temporarily corked it up he erects a pipe of such « 
length as to permit of the water rising in it to the utmost point it could 
possibly attain without the ship foundering. To the top of this pipe he 
attaches in any convenient way two small vertical tubes supporting a 
dial. Inside this pipe he places a spherical copper fluat loaded witha 
little mercury. Above the top of these tubes he fixes a barrel for sup- 
porting a silver chain, one end which he passes down one of the tubes 
and attaches to the spherical float, whilst the other end he passes down 
the other tube and attaches to it « counterbalance weight sutliciently 
heavy to cause the barrel to register the slightest motion of the float, and 
the weight of which he regulates by that of the float. He provides suit- 
able bearings for the spindle of this bariel, to which he attaches au indi- 
cator like that of a steam gauge. 


Class 3.—F ABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c, 

645. T. N. Kirkuam, West Brompton, V. F. Exsom, Highgate, and G. 
Srence, Pendleton, “Scouring, bleaching, dycing, &e.”—Dated 10th 
Marck, 1871. 

This provisional specification describes supporting fibrous materia), in 
the furm of hanks and piece goods, on perforated expansible spindies, 
through or into which scouring, washing, bleaching, or dyeing liquors 
are to be forced or drawn. If the fibrous materials ure in the form of 7, 
they are supported on perforated spindles, mvunted radially around a 
cylinder or hollow casing. For effecting the stanging of fibrous materials 
during the process of scouring, washing, bleaching, or dyeing, compressed 
air is employed. 

647. D. Sovran, Dundee, Scotland, “‘ Dressing jute roots or heads.”—Dated 
10th March, 1871. 

This provisional specification describes altering the position of the 
feed rollers in what is called a snipping machine, and applying self- 
acting reversing gear to them. 

652. M. Tuer and M. Tuer, Farnworth, Lancashire, and J. Houpey, Bel- 
Sast, ** Looms.” — Dated lth March, 1871. 

This invention consists, First, in certain improvements in the fancy or 
Jacquard machine, to which two radius levers are applied, to form an 
even shed ; and, Secondly, in an improved arrangement of mechanism for 
raising and lowering the drop bux of shuttle looms, 

659. G. HaprieLp, Ooventry, Warwickshire, “ Yarns and threads.”—Dated 
13th March, 1871. 

The yarns or threads are passed through or covered with gummy 
varnishes or through other gummy, glutinous, or waterproof solutions of 
any desired colour, and afterwards dried and wound on spools, reels, ur 
beams, as required, and to enable these yarns or threads to be manufac- 
tured into healds and fabrics the inventor subjects them tothe action 
of heat by passing them through heated troughs or chambers previous tu 
their passing the heald knitting machines or looms. 

665. J. Mrrcnecy, Rockdale, “ Looms for weaving.”—Dated 14th March, 
1871. 

The novelty consists in stopping the loom in a position that will pre- 
vent ‘‘ cracks” or false “ picks” when the weft is broken or spent by the 
employment of an adjustable revolving tappet, that raises an inclined 
surface into a position, when the “ stop motion” of the loom takes place, 
that will give an increase of pressure through the medium of the ordi 
nary brake to the fly-wheel. 

686. A. Mrcrray, Manchester, and J. Cownurn, Radcliffe, “ Looms.” — 
Dated 15th March, 1871. 

This invention consists in so constructing the picking motion that in 
working the loom backwards no motion is transmitted to the shuttle. 
In performing the invention the inventors mount the bowl or other 
instrument against which the tappet or wiper acts on a hinged stud with 
a locking bracket, so that the bowl or other instrument is held rigid 
when the loom is working forwards, but when the loom is going back - 
wards the hinge allows the bowl or other instrument to be lifted out of 
the way by the tappet or wiper, without acting on the picking stick. 
721. H. A. Bonnevitie, Piccadilly, London, * Curding wool.”—A commnuni- 

cation.—Dated 17th March, 1871. 

This invention relates to certain means for obtaining on the doffer of 
machines for carding wool and other such fibrous materials, a net of wool or 
other such materials, of the same thickness throughout. It consists in 
imparting to the doffer rotating reciprocal movement. 

2388. E. Braster, New Cross, Surrey, “ Breaking, softening, and cleaning 
sugar cane.” —Dated 9th September, 1871. 

The said machine is constructed with an upright frame which carries 
a series of pairs of rollers arranged vertically une above the other. The 
fibrous plant to be treated is fed in at the top of the machine and passes 
downward between all the pairs of rollers to the bottom, where it is de- 
livered from the machine by an endless apron or belt. The machine has 
a feed-board at the top on which the fibres. are first placed, and from 
which they pass to and between the on rollers which conduct them 
to the rubbing rollers. The rubbing rollers have a rotating motion, or a 
combined rotating and endwise motion, and have hoppers arranged be- 
tween them. The said rollers are so geared by worm wheels, in connec- 
tion with a vertical shaft, that each pair runs quicker than the pair next 
above it. The worm wheelsare secured by hollow brackets, so that the 
said wheels remain properly in gear with worms on the vertical shaft, 
while the roller shafts or spindles slide through the said wheels. The 
inventor uses levers fur producing the endwise movement of the rubbing 
rollers arranged to work in the necks of pinions fixed on the roller shafts 
and actuated by eccentrics. A pump is attached to the frame of the 
machine and arranged to supply water or other liquid to perforated 
pipes, which distribute the same upon the fibres passing between the 
rollers. He sometimes uses an opening drum, to which the fibres are 
conducted from the rollers. 








Class 4.—AGRICULTURB. 
Including Agricultural —_ peers Implements, Flour 
8, 
667. L. Wricnt, Hannah, Lincolnshire, ‘A new potato drill.” —Dated 14th 
March, 1871 





Constructing a machine with a frame, on which it is intended ty attach 
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Sept, 29, 1871. 








suitable receiving and feeding boxes, for allowing the potatoes to pass 
into « feeding trough, through and in which works an endless chain or 
band, carrying small buckets or cups for carrying the potatoes, and 
allowing them to fall at regular intervals on to the ground, and be after- 
wards covered over, and the ground ridged by a ridger or ridgers attached 
to the frame for that purpose. 
676. R. Bosy, Bury St. Edmunds, ‘* Screen for screening corn.”—-Dated 14th 
March, 1871. 

The object of this invention is to provide a self-acting screen for 
screening corn, the weight of the corn as it descends from an elevation 
being employed for working the screen. 


678. x 3 Botton, Hull, ‘* Manufacturing oil cakes."—Dated 4th March, 


ake 

A novel combination of materials for forming or constructing “ enve- 
lopes” to be used in expressing vil or fatty matters from seeds or other 
oil or fat-yielding substances in the production of oil cakes. To the 
inner face of a backing, or an outside fold, of stout leather the inventor 
secures a corrugated mattress composed of “ cores” or ribs of horsehair, 
interlaced or interwoven together by means of cords of spun wool. To 
each edge, or longitudinally along each side, he secures to the mattress a 
woven horsehair edging or fillet. By means of a leather strap or handle 
on the back of the fold of the leather backing the ‘ envelope” can be 
readily placed within the press-box and removed therefrom. 

687. T. MortLock, South Hatkney, and J. Newton, Harlow, ‘* Wood and 
iron fencing.”—Dated 15th March, 1871. 

The features of novelty of this invention consist, First, in making the 
lower part of long iron posts tapered and grvoved on the sides of such 
tapered part lengthwise thereof, and similar in grooves in or about the 
tapered part of round posts; Secondly, in making a socket in the top of 
the aforesaid tapered part to receive the lower end of a wooden post; 
and, Thirdly, in surrounding old or existing wooden posts with an iron 
clamp placed around the post partly above the ground and partly below. 
698. A WaLus and C. J. STEEVENS, Basingstoke, “‘ Elevators.”- -Dated 16th 

March, 1871. 

This invention has reference to elevators with folding troughs, and 
consists in arranging the upper part of the trough to fold down under- 
neath the lower part by connecting the outer end of the upper part to 
the framing or to some other fixed point by hiuged radius rods, by means 
of which, as the lower part of the trough is raised or lowered, the upper 
part is drawn underneath it, or is moved outwards so as to be brought in 
u Jie with the lower part. 





Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 
654. G. Esknotme, Rotherham, Yorkshire,: ‘ Water-closets.”—Dated 11th 
March, 1871. 

This invention consists in the use of a supplementary service box in 
water-closets, situate between the supply cock and the basin, for the pur- 
pose of insuring the delivery of a proper amount of water into the cistern 
ufter the cock has been shut, in order to properly trap the closet. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, 1m- 
plements of War for Coast Defence, Gun Carriayes, &c. 
661. P. Samatin, Blois, Loire et Cher, France, “ Fire-arms.” —Dated 13th 
Murch, 187), 

Opening the breech, cocking the fire-arm, and extracting the empty 
cartridge at one and the same time and by the same movement, either by 
furnishing the breech-block and the hammer with one or more inclined 
planes or spiral slots, or by means of a screwed breech-block and its nut, 
preventing backward escape of gas by a compressible washer pressed 
against inside of the breech chamber by the said nut-extractor working 
in a circular groove or slot in the head of the breech-block, torming the 
shoe with ashoulder so as to prevent the strain arising from recoil, the 
said shoulder also serving as a place of attachu-ent for the trigger.  Pre- 
venting rotative and backward sliding movement of breech by means of 
stop pin and stop piece. Converting breech-loader with ur without these 
improvements into muzzle-loader by means of metallic cartridge case 
furnished with nipple for ordinary percussion cap. 

715. B. Brirren, Red Hill, Surrey, ** Artillery.”— Dated 17th March, 1871. 

Providing a strong breech-piece of superior metal to control the 
greatest pressure from the charge, and using a cheaper metal for the 
body.of the gun, which is subjected to reduced pressure after the elastic 
gas has expanded in the breech-piece, and to make projectiles intended 
to expand in such a manner tbat the soft metal shall be protected by a 
metal shoe-piece at the extremity, united to the soft metal in such a way 
that it will not separate from the projectile when fired. 





Class 7.-FURNITURE AND CLOTHING.— None. 


Class 8,-CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations. Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, dc, 

628. J. Apmiz, Lengloan Ironewosks, Coatbridge, Lanarkshire, “ Ivon.”— 

Dated th March, 1871. 

This invention consists in a mode of reducing the iron either from its 
calcined or uncalcined ores by causing a gas or mixture of gases, such as 
is obtained frum cual or other carbonaceous fuel in what are known as 
** yas producers,” to pass over and through the ores in a suitable furnace. 
It is eee to make the furnace of a cylindrical form, of about 30ft. in 
length and 3ft. in diameter, and inclined at an angle of about 45 deg. of 
the circle, 

650. bs a and W.Grirritus, Manchester, ‘ Fettling.”—Dated 10th 

March, 1371. 

The object of this invention is to improve the cinder used for “* fettling” 
and lining puddling and other furnaces, and to dispense with the use 
of red ore called ** hematite,” calcined ironstone, and also calcined tap 
cinder, commonly called “ bulldog,” whereby a considerable economy is 
effected. The invention consists principally in mixing with the puddling 
cinder in the puddling or other furnace, or otherwise in the tapping 
wagon, when the cmder is run ont of the furnace intu the tapping wagon, 
a mixture composed of oxide of calcium, chloride of lime, and oxide of 
manganese. 

656. H. Gerken, London, “ Refining sugar.”—Dated 11th March, 1871. 
The inventor separates the greater portion of the molasses contained in 

the raw sugir befure refining by the ordinary process, in order to facili- 
tate the latter. He mixes the raw sugar with syrup or sweet water, at 
adensity of about 50 deg. Beaumé, and then places it in open pans 
having reticulated bottoms, where it is subjected to the action of an air 
pump, whereby the molasses or liquid are separated and forced through 
the wirework by the atmospheric pressure, leaving the solid sugar 
behind, which is then washed with clean water, and subjected to the 
ordinary refining process, 

657. F. J. BramMwect, Westminster, ‘ Portland and other cements, &c.”— 

Dated Vsth March, 1871. 

This invention has for its object the economising of the fuel by so con- 
structing the kilns and by so arranging the mode of burning that the 
whole or the greater part of the carbonic acid produced in the kiln shall 
pt-s off without acting on the fuel. The slip is dried in travelling trays 
briuging it gradually to the hottest part of the drying chamber. 

673. A. Barciay, Kilmarnock, N.B., “ Coking coal and generating gas.”— 

Duted lath March, age | 

The feature of novelty which constitutes this invention is the arrange- 
ment of apparatus by which the gases driven off from the coal are 
utilised by being employed in heating for coking operations, or the gas 
— be employed in other heating operations, such as for the generation 
of steam. 

688. A. V. Newton, Chancery-lane, ‘ Refining.”,—A communication.— 

Dated 15th Murch, 1871. 

Oxides of iron and other metals combined with fluorspar or fluorides 
are applied to molten cast iron to remove the impurities therefrom. 

61, Hf. Deacon, Widacs, Lancashire, * Bleaching powder, &c.”— Dated 15th 

March, 1871. 

This invention consists, First, in conducting these manufactures in 
an apparatus consisting of a vertical chwaber containing a number or 
series of inclined li 1 alternately at such angles as will cause 





shelves, disy 
or permit the solid materials to Le operated upon to fall or pass over 
them by reason of their gravity when permitted so to do; Secondly, in 
drying the chlorine used fur the manufacture of bleaching powder when 
the chlorine is wet, by passing such gases over surfaces of chloride of cal- 
cium or of vitriol. 








Class 9.-_ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus 
Electrical Apvuratus, and Galvanic Batteries, 


| 





2426. W. R. Lake, Southampton-buildings, “ Electric apparatus.”—A com- 


munication, -—Dated 14th September, 1871. 
This invention consists chiefly in arranging in a frame suitably sup- 
ported on the rear section of the stationary arm of the sewing machine 


| glass tube with its upper end open. 


two sets of electro- ets. Bet these magnets oscillates a motor | 
lever connected with the needle of the sewing machine. This lever is 
provided with armatures so arranged that one shall be opposite each mag- 
net, and secured in such relative position thereto that at the proper 
instant it shall be acted on by its magnet. ‘‘ These magnets are connected 
with the battery by means of the positive and negative wires through 
conn screws. These electro-magnets being arranged in two sets, 
are so connected with each other that the magnets of each set are simul- 
taneously excited, and are further so connected by a cross current wire 
that when the sliding current breaker interrupts the circuit with one set 
it shall instantly be completed with the other set, and thus impart to the 
lever a continuous oscillating or vibratory movement. This sliding cur- 
rent breaker travels over a bar to and fro and is retained in its proper 
position by means of stationary guide and bearing pins. The said inyen- 
tion also consists in providing the motor lever with armatures, with a 
receding or recessed face having holes or perforations at their base for 
the escape of the compressed air. 





Class 10.—MISCELLANEOUS, 
Including all patents not found under the preceding heads. 
625. Fs —— Handsworth, Staffordshire, “‘ Metallic hoops.”—Dated 9th 
larch, 1871. 

This invention consists in making the said hoops or bands by jointing 
or hinging together two or more pieces or short lengths of hoop iron, 
instead of making the hoops or bands of continuous hoop iron as usual. 
By this invention the jointed or hinged pieces of which the hoop or band 
is composed are capable of moving freely, so as to lie flat or nearly so 
upon one another for transit or of opening out to any angle. The jointed 
hoops are stronger than ordinary continuous hoops, and are manufactured 
more economically than continuous hoops. 

630. J. . A. Turner, Manchester, ‘‘ Packing material.”"—Dated 9th March, 


1871. 

This invention relates to the ture of pound packing 
material consisting of a combination of canvas or cotton cloth or woven 
fabric with brown or other paper and an adhesive waterproof or water 
repellent material or mixture, and the peculiar feature of novelty consists 
principally in spreading the adhesive water repellent material or mixture 
on one side or surface only of the paper, and then, whilst the material or 
mixture is in an adhesive state, pressing the cloth or woven fabric into 
close contact therewith, the object being to confine the material or 
mixture between the paper and the cloth, and to keep both surfaces of 
the compound packing material thus produced quite clean and free from 
any adhesive or other matter. 

631. J. Wuiraker, B. Lupron, and C. Catitow, Burnley, Lancashire, 
“ Washing machines.”—Dated 9th March, 1871. 

This invention relates to the use of a disc mounted on a shaft or 
spindle ; the disc is provided with a number of projecting pins for the 
purpose of agitating and turning over the clothes in the washing tub. 

632. J. Lopce, Whitecroft, Lydney, Gloucestershire, “‘ Artijicial suel.”— 
Dated 9th March, 1871. 

This provisional specification describes using a mucilage or paste made 
from farina or any similar substance in the ordinary and common way 
(without the addition of carbolic acid or any similar substance), and 
prevents the fermentation or decay by mixing with the coal a certain 
proportion of pitch, aspbalte, or such like bituminous substance. The 
whole, after being well mixed and pressed into moulds by the usual well 
known machinery for such purposes,,is exposed to heat in ovens or drying 
kilns, 

633. J. H. Jounson, Lincoln's-inn-felds, London *‘ Umbrellas and parasols.” 
—A communication.—Dated 9th March, 1871. 

This invention, which has been designed to supersede the usual slow 
and laborious method of stitching the edges of umbrellas and parasols, 
consists of an adjustable and movable holder for retaining the umbrella 
or parasol in a position most convenient fur the operator, also in the com- 
bination of such adjustable holder with a sewing machine, and, finally, 
of an improvement in the presser foot or feet of the sewing machine, 
which will enable the stitching to be brought close up to and over the 
ribs of the umbrella or parasol. 

636, J. D. Larsen, The Avenue, Blackheath, Kent, “* Lamps.”—Dated 10th 
March, 1871. 

The lamp has a wick, and the upper end of the tube has small holes, 
the lamp being lighted from a cup Which surrouncs the outside of the 
tube. 

637. J. C. Bornams, Salisbury, Wiltshire, ‘ Pipes.”—Dated 10th March, 











Sil. 
This inventivn consists in adding to pipes in the lower part of the 
socket, and also on the outer side surface of the spigot end of the Pipes, 
at equidistant points, two or more projections in size equal to about half 
the depth of the socket, so that when the pipes are placed one in another, 
by causing one of the pipes to revolve on its axis in either direction until 
the projecting pieces on the spigot end of the pipe come firmly in contact 
with the pieces in the socket, the spigot end of the one pipe will become 
concentric with the socket of the pipe into which it is placed, and will be 
supported in that position, and the pipes will then be ready to be joined 
in the usual manner so as to prevent leakage. 
649. W. J. Dickes, Farringdon-road, “ Envelopes.”—Dated llth March, 
871. 

A tongue formed at the point of the lower flap is passed through holes 
near the points of the side flaps. 

653. G. R. G. Rows, Cornhill, London, “ Spring clip for filing journals.” — 
Dated 11th March, 1871. 

The features of novelty of this invention consist of certain inyproved 

hanical arrang' ts and inations for effecting the lifting of the 

cover of the clip by the action of a spring lever carrying a presser, which 

forces the papers to be filed over pins or points, which can be removed 

with the papers thereon when the file is full. 

655. W. Battey, Wolverhampton, “ Trusses for hernia.”—A communication. 
—Dated 11th March, 1871. 

According to this invention, the bearing pad of the truss, which forms 
the fulcrum of the spring, is made of a saddle shape, having a bearing pad 
on each side of the spine, connected by au intervening arch, thus removing 
pressure from the spine itself. The spring is adjustsd to the bearer by 
screws and slots, and is attached to the hernial pad to cover the hernial 
sac. This pad is divided by two cross grooves or channels, thus leaving 
four distinct convex surfaces on the pad, which consequently takes a firm 
position and causes an unintermittent pressure, tending to a radical cure. 
The spring is covered by preference with vulcanite or varnish fur the 
sake of cleanliness, leather being dispensed with. The pad may be vul- 
canite, and in double trusses each spring is connected to one of the saddle 
bearing pads. 

660. W. and W. Campton, Nottingham, “ Knitting machinery.”—Dated 
13th March, 1871. 

The invention consists in a novel tion and arrang t of 
knitting machinery in which needles, hooks, jacks, sinkers, and pressers 
are employed. Also in a novel mode of operating the drawing appa- 
ratus. Also in a novel mode of regulating the tightness or slackness of 
the work, and in operating the “ shifter” bars and main shaft fur narrow- 
ing by means of “Senguand ” apparatus. 

662. H. E. Smirn, Hereford, * Ballot voting apparatus.”"—Dated Lith 
March, 1871. 

The inventor disposes a series of cups for the ballot balls on a table, 
the cups being open at the bottom and c icating with ch ) 
below for conducting the balls to a receptacle after they have been used 
for voting. The bottoms of the cups are closed by a plate or slide, which 
is operated by hand or otherwise (us each voter deposits the ball in the 
cup) for allowing it to fall through. The passage of each ball is registered 
on an index corresponding to the cup in which it is deposited by causing 
the said ball to act on a “tell tale” or other mechanism in its descent. 
The slide is returned to position by a spring after the balls have passed 
through the cups. For the convenience of blind persons the inventor 
places a square or other shaped projection in front of the cups to enable 
them to identify the same. 

666, E. Nittus, Havre, France, “ Breech-loading ordnance.” —Dated 14th 
March, 1871. 

By these improvements the breech-block at its upper part is connected 
to one end of the rod or axis which passes through the screw at the end 
of the piece of ordnince, the ssid rod being furnished with a suitable 
handle at its other end. In the piece of urdnance under the breech-block 
is cut a vertical hole. which serves for the play of the breech-block, and 
for tue discharge of the water, and the products of the explosion when 
the yuu is sponged out, 

663. ©. Mackustosn, Nairn, N.B., “ Weighing machines.”—Dated 14th 
Murch, 1871. 

In carrying out the invention the scale or weighing pan or plate is 
connected in any known way to one end of a lever or beam, having sus- 
pended on knife edges at its other end a cupcontaining mercury. Anin- 
verted cup is fixed stationarily so as to dip down into the mercury, and 
from this inverted cup a tube communicates with the top of a closed 
vessel or reservoir containing ulcohol or other suitable liquid considerably 
lighter than mercury, and down into this liquid there dips a vertical 
An indicating. scale is fitted to the 

li liff heights of 





hi 











glass tube to show the weights corresy g to the 
the column ; and this scale is made adjustable. 


669. G. Swat, Birmingham, “ Lockets, brooches, c.”—Dated 14th March, 
187 
to this invention a hollow or tubular rivet is made from one 





Acco 
half the locket or other article of we f by pressing or stam out- 
wards a portion of the metal of the locket, the other h: ket 


having a taper or cylindrical hole made in it to receive the hollow rivet. 


By expanding the upper end of the hollow rivet inside the wide end of 

the taper hole, or outside the cylindrical hole, the halves of the locket are 

jointed or hin; ther by a hollow joint or hinge, through which the 

suspending ring of the locket passes, 

671. A. M. CLark, London, “ Handcuffs and shackles..—A communication 
—Dated 1ith March, 1871. 

This invention relates to new > handcuffs, which can be en- 
larged or contracted to fit limbs of different sizes. The same consists 
chiefly in making the handcuff in two sections, pivoted her, one 
section carrying a lock, while the other is notched at several places, to 
receive a locking bolt having a spring action. The locking bolt is released 
from the notches by means of a key for opening the handcuff. 

674. F. H. Hotmes, Mortlake, Surrey, “‘ Fog signals.”—Dated 14th March, 
1871. 


This invention consists essentially in rendering fog signal apparatus 
automatic, the signal being sounded only when the pressure in the air 
vessel has attained a given force, the said sr wa being caused to act 
through a weighted piston on a weighted tipping lever, which by turning 
over one way or the other suddenly opens or closes the ve as the case 
may be. Another part of this invention consists in causing the horn or 
trumpet, when a single one is used, to turn round automatically and 
direct the sound in succession to all parts of the horizon, the said motion 
being obtained from a second rising piston acting upon a lever carrying 
a pawl, which takes into the teeth of a ratchet wheel fixed on to the up- 
right shaft of the trumpet. 

675. 8. Croprer, Cheapside, London, “ Printing machines.”.—A communica- 
tion.—Dated 14th March, 1871. 

The invention consists, First, in a method of giving motion to the 
type bed in a direction parallel to the platen. Secondly, peeing 
a fixed platen having a plate hinged to the upper edge thereof, 
late are fixed the guides and the plate being 
raised to receive the paper from the feeder and lowered to receive the im- 
pression. Thirdly, in giv motion to the forme rollers by a metal band 
connected to a sector; and, Fourthly, in a mode of permitting the forme 
rollers to pass over the forme any desired number of times without an im- 
pression being produc 
677. W. B. Ropins, London, “ Portable and hand pumps.”—Dated 14th 

March, 1871. 

This provisional specification describes improvements in the stuffing 
boxes and other parts or instruments described in the specification of a 
patent, No. 1196, in the year 1868. 


680. J. Esson, Fleet-street, London, ‘‘ Apparatus for locking up type formes 
on printing machine tables.” —Dated 14th March, 1871. 

The inventor proposes to employ cast or wrought iron metal frames or 
chases which are notched or recessed on their edges or at some other 
convenient part for other frames similarly shaped to take into; these 
may be of any length or width, and can be extended or diminished to 
suit various sized formes. The inner frames have inclines on one of these 
faces for the reception of wedges or tightening pieces. The projections 
between the notches of one frame take into the notches between the pro- 
jections of the other frame. 

681, J. K. BroapBent, Manchester, “‘ Gauges.”—Partly a communication.— 
Dated 15th March, 1871. 

This invention, relates First, to pressure or vacuum gauges, 
and consists in employing, in addition to an ordinary hand, a separate 1n- 
dicating hand to show fractions of the units. Secondly, it consists in 
combining with pressure or vacuum gauges, dials or pointers to show the 
maximum degree of pressure or vacuum within any period after adjust- 
ment, these dials or pointers being locked or sealed up if required. 
Thirdly, it relates to gauges for measuring and indicating draughts in 
furnaces, flues, or mines, and the pressure of blusts, and for other pur- 
poses ; and it consists of discs counected tu form a pair of bellows ; one 
disc is securcd in a case, the other cunnected with a spring, bell-crark 
lever, and wheelwork, to actuate a hand or pvinter. In place of the 
bellows an inverted cup like a gasumeter may be used, sealed with mer- 
cury, 

682. M. D. Hoiiixs, Sloke-upon-Trent, “ Manufacture of metal plates.” — 
—Dated 15th March, 1871. 

This invention is an improved method of making metal plates as are 
used for printing from flat surfaces, and the inventor proceeds as follows: 
—A foundation or * bat” is formed vf plaster of Paris or other similar 
material, and its upper surface is coated with a thin layer of clay or wax, 
upon which a pattern is then traced, and the portion of clay comprised 
within thelines of the pattern, and forming that part of the pattern which 
will be the indent on the metal plate, is cut out and removed. A plaster 
cast is then taken of the surface of the “ bat,” and from this cast an itu- 
pression in clay is taken, which, when dry and sufficiently hard, is heated 
and molten metal poured upon it. The metal, when cold, forms a plate, 
the front surface of which must be rubbed down and made perfectly 
true and smooth, the back surface must be turned upona lathe and made 
perfectly true. From this plate printing can be effected as from a metal 
plate engraved by hand in the way usually adopted in producing metal 
plates used for flat printing. To produce a series of plates from which « 
pattern may be printed in more than one colour, 4 second and third im- 
tee ae are taken in the manner before described from the original 

lock, and such portions of the pattern as are not required to be printed 
by the additional plates are removed. From the impression so altered 
second or third’ plates may be cast, and in this way plates may be pre- 
pared to print a pattern in any number of colours as from hand engraved 
plates. The invention is well adapted for the manufacture of printed 
tiles, but may be applied to the manufacture of printed china and 
earthenware urticles of various kinds. The metal employed is the same 
as is used fur metal printing plates engraved by hand, but other metals 
may be employed. The patentee claims the method described of manu- 
facturing the above-mentioned metal plates used for flat B crepe and 
their application for printing designs upon tiles or the surfaces of other 
articles formed of earthenware, china, or other similar substances. 

685. A. TyLor, Newgate-street, “ Regulating valves.”— Dated 15th March, 
1871. 

The object of this invention is to regulate the flow of water through 
closet, bib, sluice, or pump valves, by means of a valve with a spindle 
closing the top and also the aperture through a valve seat, and having a 
pisten at the bottom or top of the spindle to act as a cushion in combina- 
tion with the construction of the valve and its seat, so as to prevent 
tremor in closing with tye stream. The water from below the piston is 
removed and returned again to the cylinder in which the piston works 
through a pipe, or by a pump, or between the piston and cylinder, thus 
regulating the fall of the valve and limiting the time the valve is open. 
By applying a second piston below or outside the first piston the valve is 
made to fall by gravity, and by the force of the water against the valve, 
or by means of a pump, the valve is lifted off and lowered down to its 
seat independent of gravity and of the pressure from the water main 
against the valve. The valve is actuated by water, or by a screw or 
spindle and lever or handle, as required, to open and close it for different 
purposes. The — is made either above or below the valve, and 
either tight or loose in its cylinder, in accordance with other arrange- 
ments. 


689. W. R. Lare, Southampton-buildings, ‘ Copying ink.” —A communica- 
tion.— Dated 15th March, 1871. 

The nature of the said invention consists in making printers’ ink that 
will give a press copy similar to the ordinary copying ink used in writing. 
This purpose is accomplished by using pigments or colouring matter of 
different shades that are soluble in water, or that, when mixed with 
svluble gums, can be conveyed by such gums. 


600. A. Ropertsox, Glasgow, N.B., “ Applying heat or cold to the human 
body.” — Dated 15th March, 1871. 

The feature of novelty which constitutes this invention is the use of 
bags of vulcanised india-rubber, divided into compartments, with pipes 
for inlet and outlet of water, the temperature of which is thus brought im 
contact with the body, at any desired part, externally, ur with the 
uterus or passages, 


693. G. ALLIBON and W. Watsn, Old Broad-street, “ Telegraph poles.” — 
. Dated ey March, 1871. ais aa th i as i , 
nstead of lon les or posts going into the ground in the usua 
manner, the Pace. Fame employ a cast iron standard with a socket for re- 
ceiving the lower end of a pole or post, and in which it is secured by 
means of a wedge or wedges ; bituminous or other suitable material may 
also be filled into the socket around the foot of the pole. For the purpose 
of securely holding or ey the pole or post and its mountings or 
fittings whilst the operation of fixing or of reinstating is going on, a 
tri with 2 pair of jaws or hinged ring at the top is employed, and the 
position of the post can thereby be accurately and speedily adjusted, 
whilst in reinstating poles that are rotten at or near to the ground line, 
the tripod supporter having been —_ titted and secured, the lower 
end uf the pus can be sawn off and withdrawn from the ground, and the 
iron standard be substituted, and the pole secured in the socket of the 
standard. 


696. H. A. O. Mackenzie, Bloomsbury, “* Organs.”—Dated 16th March, 
1871 


upon which 


This invention consists of apparatus for opening the pallets of organs 
by means of a pair of levers and links connected respectively with the 
pull-down wire and the tracker, and so formed and arranged as to be 
capable of acting with combined force to open the pallet, and afterwards 
ceasing to act as levers, merely exerting a power on the pull-down wire 
corresponding with that applied to the tracker. 


702. C. Marner, Salford, “ Combining inflammable gas with air.”—Dated 


16th March, 1871. 
vention consists in combining gas and air by means of a fan, the 
casing of which is provided with an cpening for the supply of the gas, 
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another opening for the supply of air, and a discharge pipe, through 
which the combined gas and air is conveyed to the burners. 


717. W. P. Witson, Addiscombe, Surrey, ‘‘ Manufacture of gas.”—Dated 
17th March, 1871. 

The First part of this invention refers to furnaces or ovens for heating 
retorts, and consists in constructing them with flues passing around the 
sides and back, and open at the front, all of which are made with openings 
to admit air to the furnace, the object being to induce a circulation of air 
through and around the materials of which the furnace is com 
whereby the said materials are kept comparatively cool, and their dura- 
bility consequently insured. The materials of which the bricks are 
made may any suitable fire-clay, mixed or not with plumbago, 
asbestos, or pumice. It is, however, preferred to mix, in addition to the 
foregoing, some easily bustibl bst so that when the bricks 
are burnt they may become porous. Furnaces constructed in this 
manner are applicable for smelting purposes, and in general where a high 
heat is n e Second part of the invention relates to the lids or 





The result was received with much satisfaction on ‘Change, | 
if it should have | 


because it will prevent a disruption which 
occurred at this juncture, would have resulted in very serious 
consequences to the iron industry of this part of the kingdom. 

But this was not all that occasioned pleasure among the 
frequenters of ‘Change. For the first time in its history the 
Association determined that they could not as an association 
declare prices. I need not here particularise what has hitherto 
been the custom—how at every preliminary meeting held once a 
quarter it bas heretofore been the practice to determine what shall 
be the list prices for finished iron, and how these prices have 
usually been regulated by the rise or fall of 10s. or 20s. a ton as 
the case may be, this rise or fall applying to all the different 
denomirxations of iron produced at the mills and forges hereabouts. 
It has at last been seen that such a hard and fast line has not 





doors of retorts, and the mode of attaching them to the p 
A ring of iron of the shape and size of the mouthpiece is formed into two 
well-defined flat edges on that side next the mouthpiece, and is furnished 
with snugs corresponding to snugs on the mouthpiece. A disc of sheet 
iron is inserted between the ring and the mouthpiece, which, when forced 
against it by the edges of the riag operated on by screws passing through 
tue snugs, a secure joint is effected without the aid of luting. Another 
form of lid is made by casting the ring with a boss and radiating arms, to 
the centre of which the sheet iron disc is pivoted. A cross-bar hing: 
on one side, and falling into a hinged slot on the other, is, by means of a 
-crew, made to produce a tight joint between the disc and the mouth- 
piece. A third form of lid is made by casting upon and around a sheet 
iron dise a ring similar to that described in the last sentence. This kind 
of lid may be made suitable for use where luting is preferred by arranging 
the edge of the ring to present a greater surface to the mouthpiece. The 
‘Tuird part of this invention has reference to a mode‘of distributing liquid 
ty the scrubber, and consists in constructing a hollow arm divided into 
compartments, which, when liquid is admitted thereto, overbal 
itself, and dashes its contents upon the material with which the scrubber 
1s filled; at the same time it, by means of a wheel having short flat faces 
upon which it travels, is caused to move forward or make part of a revolu- 
tion. This action is kept up as long as water is admitted to the arm. 
The Fourth part of this invention refers to an improvement in the 
hydraulic centre valve by means of which one or more of a series of four 
purifiers can be put out of action, or the whole may be employed. This 
is effected by attaching to the top of the cover of the hydraulic valve a 
four-way cock or valve, the four ways being connected one with the 
outlet compartment of the centre valve cover, one with the compartment 
of the cover which receives the gas from the third purifier, and the 
remaining two are connected to the outlet and inlet compartments of the 
fourth purifier. The Fifth part of this invention has for its object the 
prevention of offensive gases from being given off from the spent lime 
upon its removal from the purifiers. This is done by the application of 
water until the lime is so damp as to have the desired effect. The lime is 
then taken out and submitted to the action of a mixing and pressing 
machine, by which it is formed into solid blocks of lime alone or in com- 
bination with ashes, breeze, clinkers, or other similar material. The 
mixing and compressing machine consists of a mill having horizontal 
ums revolving therein, togethor with an eccentric and serrated ring, 
which, when the machine is in action, grasps the material to be acted 
upon, and forces it through a series of horizontal ports at the bottom, 
thus forming the blocks before mentioned. 


718. 2  eumeme Londonderry, ‘‘ Obtaining iron.”—Dated 17th March, 
871. 

This invention consists in taking silicates obtained in patent No. 2801, 
of 1867, and in introducing them into the common smelting furnace or 
other suitable furnace along with the iron ore and the additional lime or 
flux that may be requisite. The {processes described in the said earlier 
specification for decomposing the silicates are carried out in the present 
application. 








THE TRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OLHER DISTRICTS. 


(From our own Correspondent.) ° 
ANTICIPATED CHANGES IN THE STAFFORDSHIRE IRON TRADE—AN 

END TO DECLARING PRICES—THE MEN AND MASTERS—Hopes 

OF ARBITRATION QOOMMITTEES OF MASTERS AND MEN—THE 

PRELIMINARY MEETING YESTERDAY: Anticipations Sulfilled— 

THE OPEN MARKET: The views expressed—THE DEMAND FOR 

BArRS—THE EFFECT OF THE RISE IN THE BANK RATE ° OF 

DiscoUNT—TO REDUCE THE DEMAND—THE HARDWARE INDUS- 

TRIES—BRANCHES SPECIFIED—THE HOME AND FOREIGN DEMAND 

-TRAMWAYS IN BIRMINGHAM. 

Writ1ne ,in advance of the decision of the preliminary meeting 
in Birmingham yesterday (Thursday), I am unable at this early 
stage of my report to announce the precise determination at which 
the Association has arrived. Alike on ’Change yesterday in 
Wolverhampton, and during the early part of yesterday in Bir- 
mingham, the fear was generally expressed that there would be 
another rise of 10 per cent., thus bringing up bars to £9 10s. per 
ton, and the other descriptions in the like proportion. This step, 
it was inferred, would be inevitable if the millmen are to have 
their demands acceded to. They, it will be remembered, are not 
satisfied with the 5 per cent. advance which was couceded after 
the last rise in — of 10s. a ton, and require that they should 
be restored to the position they occupied before ; upon the falling 
off of trade, their wages were, some time ago, reduce 

With their books full of orders, it is not thought that the 
masters will risk a collision with the millmen, and that to-morrow 
they will give them, together with the shinglers and the forge 
rollers, the full 10 per cent. rise. In this belief we concur. We 
think it may be taken for granted that such will be the decision 
of the masters; for the blast furnacemen, with the colliers and 
the ironstone getters, will have to participate in the usual pro- 
portion. 

But it does not necessarily follow that there will be a declared 
upward movement in the “list” prices. Indeed, it may be taken 
for granted that the last preliminary meeting for declaring prices 
has been held. This will be a new thing for Staffordshire, but an 
end has come to the practice. It did well enough when that 
county was almost the only district where iron was produced, and 
when the ‘‘ houses” were few. Not so now, when this district 
has competitors in so many parts of the United Kingdom, through- 
out most of Europe, and even in the New World. With the 
— of time the practice has become efféte. The result will 

advantageous to the district, throughout which the ironmasters 
will now have more liberty in quoting than heretofore. 

This movement in the right Seostien will be followed by another 
—a yet more satisfactory alteration upon an old habit. A percep- 
tibly better feeling is sprin; ing up between the men and their 
masters. Amongst the former education is making itself felt, and 
the best educated are taking their rightful place as leaders. 
These do not look upon their employers with suspicion, but with a 
reasonable amount of confidence, and they discourse with them 
freely. They express their steadfast hatred of strikes, and ask if a 
remedy cannot be provided. In that matter, too, it may be con- 
tidently assumed that very soon a tribunal will have been esta- 
blished in South Staffordshire, which may reasonably be looked to for 
putting an end to the recurrence of industrial wariare in the great 
iron and mining industries of this important district— one that 
has heretofore suffered immensely, both pecuniarily and physically, 
from such disaffection. The Board of Arbitration and Conciliation, 
now at work in the North of England, and over which Mr. Thomas 
Hughes, M.P., presides, will not be copied, but in a few months 
representative men and representative masters will be told off on 
either side, to whom all causes of difference will be submitted, 
and by them pee after full and free discussion. Such a ste’ 
taken here will be followed in other mining and iron districts, an 
thus a great impetus will be given to the progress of the operative 
masses, and to the bringing about of a better understanding be- 
tween employers and employed throughout the country generally. 

The preliminary pape | has now come off, and it has resulted in 
the masters oy he illmen the further 5 per cent. advance for 
which they had tened a strike. The 10 per cent. to the mill- 
men and the 9s. 6d. to puddlers, it ws resolved should be perma- 
nent till June, whilst no advance was declared in iron still in the 
cpen market; first-class houses demanded equivalent to that | 
auvanee, 





perated favourably to some of the best houses in the trade. 
Only a small proportion have acted upon the decision ; more than 
two-thirds have departed from it. The minority have suffered, 
whilst the majority have benefited. 

Nor has itat length failed to be perceived that it is impossible 
that iron can fairly be advanced in so large sums as 10s. or 20s. 

The giving of the millmen 10 per cent. rise, corresponding to 
the advance given to the puddlers, will doubtless make prices 
stiffer ; but it is satisfactory that the great mistake made about 
two years ago has not been repeated. At that time (after 10s. 
advance had been declared just before) another 10s. was put on to 
enable masters to meet the demands of the men. The result was 
toat a promising trade instantly fell back to acondition of worse 
than inactivity, from which it has only just now recovered. 

Henceforth it may be inferred that in Staffordshire, as well as 
in Cleveland and elsewhere, iron, when it rises, will advance 
with much more moderate strides than are indicated by the figufes 
which have until now regulated the movements of the price 
*+Jist.” This must tend to the benefit of this district, and enable 
it to compete with more chance of success with the newer districts 
by which it is now so uncomfortably elbowed. 

The works are quite filled with orders, yet the marked bar mills 
cannot be said to be overstocked, although a falling off in the 
demand would not, in less than a month, make producers anxious 
to secure fresh specifications. What before the meeting of yester- 
day was regarded as the ‘‘list” price for this description is £8 10s., 
yet I do not think much difficulty would be experienced in securing 
very considerable quantities of marked bars at £8, even after the 
masters have agreed to give give the millmen what they required. 

There can be no doubt that the difference in the rate of discount 
has unfavourably affected the entire trade. Instances could be 

ointed out in which undertakings of some magnitude, requiring 
am quantities of iron, have already been suspended. ‘Change 
closed to-day, however, with a better feeling than has been dis- 

played for many months. 

A very good month is just closing in the hardware trades. 
Because it happens to be the end of the quarter there is less 
activity in the orders coming in ; but as a rule, the works are 
fairly supplied, both on home and also export account. The 
advices which manufacturers’ representatives now upon the road 
are sending home are gratifying, and the marine mails bring us 
specifications from most of the foreign markets to a larger extent 
than has characterised the arrivals for some months past. Very 
nearly all the countries, whether north or south, east or west, 
highly civilised or partially barbaric, contribute their quota ; 
better still, they promise yet more acceptable favours. 

The japanners and tin-plate workers keep well occupied upon 
season goods, and most firms are showing articles which merit the 
attention and secure the favour of the ironmongers at home, 
whilst drawings sent abroad are successful in eliciting orders 
from foreign customers. The artists at the works display 
a large amount of perception of the kind of thing which 
the public just now are taken with. Correct art is not inva- 
riably seen in the new —— of japan ware, yet we have 
more art taste displayed now than ever. Meritricious ornamenta- 
tion is fast being relegated to the Spanish and the South Ameri- 
can market ; still to both these quarters splendid and costly 
goods are at the same time being forwarded, though only ina 
small comparative proportion. At home, scoops, and tvilets, and 
trays are all most in favour where adaptability and art are har- 
monised, without entailing a much higher price than has hereto- 
fore been given for elaborately ornamented but less pleasing goods. 
Invention is active among the tin-plate workers; but there is 
not time for a great deal of attention to be given to new 
things in this branch just now. The requirements of 
the several markets are being vigorously expressed, and all 
the hands are kept in active operation supplying current require- 
ments, in which old patterns have the run, together with wares that 
are needed by emigrants. Of this last class shipments are being 
made to the Cape in particular, without any sensible diminution. 
At home, ironmongers appear anxious to complete their stocks that 
ran so low during the time in which manufacturers were so busy 
on account of France. Happily they are unable to make all the 
progress that otherwise would be observable owing to the excellent 
condition of trade in the great manufacturing centres, and the 
charming weather we have had for the ingathering of the harvest 
having imparted new life to the agricultural districts. As well 
in the west and the south-west of England as in the northern 
and eastern and the midland counties, the shopkeepers evince a dis- 
position to purchase, that was almost altogether absent when the 
travellers were out at this time last year. 

Builders’ ironmongery has had a better month than could have 
been anticipated at the opening of the quarter. The operatives in 
the building trades have either been less troublesome or else their 
employers have more readily yielded their demands when they 
have threatened cessation of work. This disposition to continue 
industry, combined with the very dry season, facilitated building 
operations. The autumn will close with a brightening prospect 
for the spring. In almost every part of the kingdom there is a 
revival of those preparations for building that w2re seen when they 
began to be checked by the operatives for shorter time and higher 
wages. These have been stimulated by the improvement of trade 
in the country generally, and by the excellent outlook as to the 
future, 

The hollow-ware founders are well todo, They are experiencing 
a good and steady demand for things required in foreign and home 
use. 

The heavy founders are still more busy. Machinery of every 
description is in demand. There is hardly an engineering firm 
that can meet customers’ requirements. The demand is most 
urgent in respect of the means of rolling iron and other metals, 
Hence early in the month the founders announced a rise of 10s. 
in most castings, and of 20s. in chilled rolls. Boilers are also 
much sought after. 

The lock makers have not had much reason to complain. Best 
work is in steady request ; a marked revival is perceptible in the 
cabinet branch ; and stock locks it is impossible for the makers to 
supply in anything like the quantity desired. 

Cut nails were doing well until a check was experienced by the 
recent advance in iron; and forge nails are in better request, with 
the almost invariable accompaniment on such occasions of a labour 
dispute, that threatens to necessitate a change in the ‘“‘list” for 
the leading articles. 

A meeting of the Birmingham Town Council was held on 
Tuesday, at which a scheme of tramways, drawn up by the Public 
Works Committee, was approved, and that committee was autho- 
rised to apply to the Board of Trade for a provisional order to 
execute the scheme under the power of the Tramways Act. The 
total cost of carrying out the scheme, which includes all the prin- 
cipal routes in Birmingham, is estimated at about £136,000; but 
the chairman of the Public Works Committee stated that not one 
of the lines would be without a special vote of the council, 
the object of the application to the Board of Trade being partly to 
keep the thoroughfares of the borough entirely under the control 
of the Town Counail. 








WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE IRON TRADE: The position of the trade fairly satisfactory ; The 
end of the quarter: Future prospects hopeful: A large demand 
for all descriptions of make looked forward to: Expectations of 
makers realised in the aggregate: Prices : An advance in quota- 
tions : Probability of buyers submitting to higher values: The 
reasons for advancing prices— EMPLOYMENT AT THE IRONWORKS 
—HOME PURCHASERS : Latest quotations—THE TIN-PLATE TRADE : 
Further rise in prices—THE STEAM AND HOUSE COAL TRADES 
—THE WAGES QUESTION: Further agitation among the iron and 
coal workers—-THE IRRIGATION WORKS AT MERTHYR TYDVIL. 

Ir must be admitted that the position of the iron trade, taking all 
things together, is a fairly satisfactory one at the end of the third 
quarter of the year, and in all probability when the end of the 
year comes a favourable comparison may be drawn between the 
state of things then existing and that which prevailed at the close 
of 1870. The state of the market at present, although quiet, is 
far preferable to that of twelve months ago. Prices were then 
declining and business was at the best uncertain; now quotations 
are tending upwards strongly, and there is on the whole but little 
doubt as to the amount of business to be done. 

The prospects of the trade are therefore hopeful, and there are 
few makers who do not look forward with confidence to a pros- 
perous future. Whatever changes will take place in prices or 
wages, there is almost a certainty that there will bea large demand 
for all descriptions of iron in the future. Not perhaps for a long 
time has the position occupied by manufacturers been so advan- 
tageous to themselves and so commanding as it is at present. 
Although not exactly in detail, yet in the aggregate the expecta- 
tions which they entertained in the beginning of the year have 
been fully realised. Gradually and surely business has improved 
in all branches, and the trade has so far regained lost animation as 
to be almost on a parallel with the prosperity which was expe- 
rienced up to the middle of last year. Russia, as stated in pre- 
vious reports, has not been so important a customer as was antici- 
pated, but the large purchases of the American States and other 
countries have virtually quite made up for the restricted Muscovite 
requirements; and makers are still so well employed on the con- 
tracts which have been given out on all accounts, that few of them 
would have much difficulty in keeping their hands at full work 
unti! the end of the year, whatever might occur. 

The belief that it would be necessary to make some general ad- 
vance in quotations for finished materials has gained ground, and 
there is now but little doubt left but that the quarterly meetings 
which are now commencing will make some appreciable alterations 
in the quotation list for the next quarter. In anticipation of this, 
sellers in this and other districts have put up the values of the 
descriptions of make inquired for, and within the last week 
scarcely any transaction has been entered into unless buyers 
agreed to certain concessions on their own part. There will pro- 
bably be less difficulty than has been imagined in bringing con- 
sumers to submit to a higher standard of values, because with the 
continuously rising prices of the various raw materials finished 
ironmakers could not sell their commodities at the low rates which 
have hitherto been obtained. Again, the agitation which is every- 
where to be observed amongst the workers for a higher scale of 
remuneration gives ironmasters much reason for fixing higher 
values upon their produce, 

To execute all the engagements on the books on account of 
Canada and some of the Western States of America before the 
shipping season closes, it is necessary for makers to push forward 
operations as much as possible. All the hands are therefore 
working full time at the mills, and considerable activity is still to 
be witnessed in all departments of the works. The steel works at 
Dowlais, Ebbw Vale, Swansea, and other places are as busy as 
they can well be on steel rail and other contracts for the northern 
countries of Europe and America. 

Home purchases continue on an average scale, rails, bars, plates, 
&e., being in proportionate request. Pig iron is being imported 
to the district from Sweden, and iron ore from Spain in increasing 
quantities. 

Rails are quoted £6 10s. to £7 2s. 6d., free on board; pig, No. 1, 
cold blast, £4 7s. 6d. to £4 12s. 6d.; ditto refined metal, £4 10s. to 
£5; ordinary hot blastings, £3 5s. to £3 15s. 

Prosperity continues to attend the tin-plate trade. Makers find 
no difficulty in securing contracts, and they not only strictly 
adhere to the advanced rates fixed last quarter-day, but in many 
instances these have been exceeded, and it is expected that a 
further advance in quotations will be agreed upon at the 
quarterly meeting of the trade to be held at Newport next week. 

There is not much that is new to be reported ie reference to the 
steam coal trade. Improvement is taking place gradually, but it 
is not unlikely that some months will yet elapse before business 
will be so extensive as it was before the strike. There is an in- 
creasing inquiry for house coals as the weather grows cooler. 

The wages agitation is still extending. Delegates representing 
upwards of 30,000 miners, ironworkers, and colliers, held another 
meeting on the borders of Monmouthshire this week. The object 
of this, as well as the meeting which was held a few weeks ago, 
was to consider the question, and to agree or otherwise 
upon making an application for a further general advance 
in wages. A long discussion was entered into, in the course 
of which many of the speakers endeavoured to show that 
the general reduction which was made in wages in Feb- 
ruary, 1865, had never since been given back to the men. 
This they urged was quite unfair on the part of the masters, and 
contended that the prices obtained for iron and coal for some time 
past were sufficient to pay the men ona higher scale of remune- 
ration, and leave the employers a fair margin of profits, It was 
accordingly resolved that the men at the various works of Mon- 
mouthshire and Glamorganshire should make a combined appli- 
cation for an advance in wages of 10 per cent. It was also directed 
that deputations from each work should wait on their respective 
employers for a reply on or about the 12th of October, 
The subject which occupied a good deal of attention also 
was the long pay system. The delegates spoke in strong 
corfdemnatory terms of “‘pays” which extended over longer 
periods than one month, and many advocated weekly settle- 
ments. A resolution expressive of the disapproval of the 
meeting of the long pay system was passed, and suggesting 
that shorter periods of payment should be adopted. The number 
of delegates from the ironworks was much less than those from 
the collieries, and it would seem pretty clear that the movement 
is got up chiefly by the house-coal colliers. Apparently these 
men have forgotten that the ironworkers only recently received 
an advance in their wages, and that the claims of the steam-coal 
colliers to a similar rise is about to be submitted to arbitration. 
If the demand be really made there is no doubt but the masters 
raped alana after hold a meeting to decide upon the course 
to adopt. 

‘The irrigation worksat Merthyr are found to answer the purpose ad- 
mirably for which they were projected, and they have recently been 
visited and examined & a of gentlemen desirous of adopt- 
ting works of the kind in other large manufacturing towns where 
it is difficult to dispose of the sewage. The works have been 
erected by the Merthyr Tydvil Local Board of Health at consider- 
able cost, owing to the complaints which were made against the 
sewage of the town being allowed to flow into the river Taff and 
pollute its waters. Twenty acres of land were acquired to be con- 
verted into intermittent filtering beds. This extent is divided 
into four areas of five acres each. The whole is drained about 7ft. 
deep, and the daily discharge of sewage, amounting toabout 600,000 
gallons, is passed through that depth of natural soil before it is 
discharged. The whole sewage was caused to flow over ten acres 
of these filtering beds for a month, and the analysis of the effluent 
waters was found to be satisfactory in — respect. Extraordi- 
nary crops are growing on the gronnd was under irrigation 
for the month as spoken of, 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE ScoTcH PIG IRON TRADE—LARGE RAILWAY AND OTHER 
CONTRACTS—MeEssks. P. AND W. MACLELLAN’S NEW WORKS 
HEMATITE ORES IN CAITHNESS—THE SILVER MINES AT BATH- 
GATE—COMMENCEMENT IN THE CONSTRUCTION OF THE GLASGOW 
TRAMWAYS—LAUNCH OF A LARGE STEAMER FOR THE INMAN 
LINE. 

Tue Glasgow pig iron market has been sensitive during the past 

week, and has undergone various fluctuations ; but the tendency 

generally has been downwards, and quotations are now about 
1s. 6d. per ton lower than they were a week ago. Both the pig 
and finished icon trade, however, are in a most satisfactory state; 
there is a continued improvement in demand, and there is no 
indication of a fall in maker’s prices. It is singular that, notwith- 
standing the continued large shipments and general business in 
all branches of the iron industry, the warrant market does not 
seem to accord with this activity. In all likelihood the sensitive- 
ness of the market may be due to some attempts at speculation 
which are evidently going on. At present the market is rather 

flat, with business at 59s. 9d. cash, and 60s, one month. No. 1, 

g-m.b., 60s. 6d.; No. 3, 59s. 3d. 

As evidence of the present and prospective industrial welfare of 
the country, it may be mentioned that Mr. Waddell, one of the 
best known and most highly respected contractors in Scotland, has 
at present in hand railway and other contracts amounting to about 
half a million’s worth of work, and he has lately had to refuse 
more contracts. Among the works which Mr. Waddell has re- 
cently completed may be instanced the handsome iron promenade 
pier at Portobello, and the new Coatbridge and Glasgow Railway. 

Messrs. P. and W. MacLellan, Glasgow, have staked off about 
ten acres of ground in the neighbourhood of Kinning Park, where 
they intend to concentrate their various branches of ironwork. 

It is reported that some good specimens of hematite iron ore 
have been found on the estate of Sir Robert Sinclair, of Murkle, in 
Caithness ; but it seems hardly probable that, even with the pre- 
sent high prices of hematite ores, it would pay to bring it from 
such a distance to our iron districts, 

A seam of the Houston coal, 4ft. Gin. thick, has been found on 
= estate of Inch, near Bathgate, the property of John Waddell, 
isq. 

Progress is being made in the working of the silver mines re- 
cently discovered in Bathgate, and on Friday the machinery 
erected for the purpose of crushing and washing the different 
minerals was set in motion, These minerals, when brought to 
the surface, are first broken up by large hammers, and then put 
through the washing process. When properly cleaned they are 
carefully picked and divided into four different qualities. First 
quality is supposed to consist uf platinum and silver and lead ore; 
second, silver ore in smaller quantities; third, the refuse; and 
fourth, the small particles that pass through the grating of the 
washing machine. After being subjected to the process of bruis- 
ing it is again washed, and then itis ready for smelting. In one of 
the old workings, where the silver was originally wrought, some 
curious old dates are to be seen cut out of the solid rock. First in 
lower working the date “1645,” and further on, and in a perpen- 
dicular rise of 7ft. or Sft., another working dated ‘* 1498,” with 
the word ‘‘ Effy” cut out beside it. There are now three shafts 
put down and one mine driven to the precious metals, 

The construction of the Glasgow city tramways was fairly com- 
menced last week by a demonstration led off by the acting chief 
magistrate. The place selected for the inaugural ceremony was 
in Great Western-road, near the junction with Park-street; and 
here the workmen are now proceeding in the removal of the paving 
stones and earth to make way for the sleepers upon which the 
rails are to be placed. The plans provide for a system of seventeen 
mmilesfin extent, and it is intended that seven and a-half miles of 
those portions to be constructed in parts of the city where the 
traffic is heavy shall be laid with double lines, at an estimated 
cost of about £9000 per mile. The line on which work is begun 
forms one of three principal systems which bave already been 
contracted for; the other two, running from Whiteinch to Bridge- 
ton by way of Argyle-street, and from Sandyford, Dumbarton- 
road, along Sanchiehall-street to Cambridge-street. When these 
are completed six additional subordinate or connecting lines will 
be undertaken. Only the three principal lines have been con- 
tracted for, and although the construction of the others has been 
authorised, a considerable time must elapse before they are com- 
pleted. The following are the processes to be gone through before 
any portion of the line is made :—First, the stones and soil are re- 
moved to the depth of 16in., a layer of bituminous concrete is then 
laid on, above which the cross-sleepers are placed, to which are 
fastened beams of American oak, on which the railsare laid. The 
process is completed by the replacement of the paving stones. The 
tramways have been let by the Corporation for a period of twenty 
years to a limited liability company, with a minimum capital of 
£200,000, and at the expiry of the lease the whole system will be 
handed back to the Corporation in good working order, the lessees 
refunding the money expended in their construction. 

Last week Messrs. Tod and McGregor, taking advantage of a 
change in the wind and a favourable rise in the tide, had the 
honour of launching from their yard a magnificent screw steamer 
named the City of Montreal, the largest merchant vessel that has 
ever been built on the Clyde. The launch was witnessed by 
immense crowds of spectators, who lined both sides of the Clyde 
and Kelvin, as well as by a select party, including Mr. Ernest 
Inman, Mr. John Pervis, superintendent of the Inman Co., in 
Liverpool, and several ladies, with Mr. David Tod, who named the 
vessel. ‘I'he City of Montreal is for the Inman line of steamers, 
and measures 433ft, from taffrail to back of figure-head, 43ft. beam 
moulded, and 36ft. depth moulded, with a register tonnage of 4600. 
She is clipper bowed, ship-rigged, and spar-decked, with plate iron 
bulwarks, and has } g dation for 140 first-class, 400 
third-class, and 1100 emigrants. Her engines, which are 600-horse 

ower nominal, have been constructed at Clyde Foundry, and will 

puton board at Finnieston Quay. Messrs. Tod and McGregor have 
also on thestocks, for the same company, another ship, the City of 

Richmond, which is to be several feet longer even than the 

immense vessel just launched, and is to have a gross register 

tonnage of 4800, 


THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—THE PUDDLERS AND THE BOARD OF 
ARBITRATION — SHIPBUILDING AND ENGINEERING—THE NINE 
HOURS’ MOVEMENT: Probability of a settlement of the strike— 
PRICES. 

Every pig iron maker in the North of England is Negron 4 busy, 
and is likely to be kept so for some months. At the Middlesbrough 
market§on Tuesday there was a large attendance, and a fair amount 
of business was done. No. 3 pig iron is very scarce, and prices 
even beyond those in the list are being offered for it. Shipments 
are very brisk, and the local consumption is growing rapidly. The 
make of Cleveland pig iron will soon about two millions per 
annum, and it is calculated, that the extension of the finished iron 
which is going on will enable the works in the north alone to con- 
sume; about half of the total production. 

In the finished iron trade there is animation in all departments. 
Tho rail contracts are being mpaty reduced, but the prospects 
of renewals are encouraging. ge as the plate and angleiron 
making is, there is still a difficulty in heneies pace with’ the re- 
quirements of shipbuilders, All the foundries are ey ; the nut 
and bolt works are fully employed, and the wire mills are kept 


ing. 
o While activity prevails in all the branches of the iron trade it 
is to be regretted that a spirit of dissatisfaction is continually 
being smusiieted amongst the puddlers, Last week I alluded to 
a brief strike of|,puddlers engaged at the Britannia Iron- 











works, Middlesbrough. This week, I am sorry to say, a 
large number of puddlers at the Stockton Rail Mi 
Stockton, have given in their notices .to leave unless they 
receive an advance of 6d. per ton on white iron. Under ordi 
circumstances the fact of the puddlers giving notice of their inten- 
tions to leave in a fortnight, instead of striking at once,as they have 
done on previous occasions, would have been commendable, 
but it must not be forgotten that they are members of the Board 
of Arbitration, which has successfully settled all iron trade matters 
between masters and men during the past few years in an amicable 
way. The proper course for the puddlers at the Stockton Rail 
Mill to pursue is to lay their application before the Board of Arbi- 
tration, and the fact that that board consists of representatives of 
masters and men is a guarantee that it will receive proper con- 
sideration. Ever since the board was established I have been afraid 
that whenever the men failed to obtain all they asked for they 
would cease to be connected with it. I hope I am wrong, and that 
the men at Stockton will agree to submit their application for an 
— to the board, resting satisfied that they will be fairly 
reated, 

Shipbuilding on the northern rivers continues in a flourishing 
condition. The difficulty the builders have to contend with is to 
get sufficiently quick through their orders. 

Engineering in all branches is brisk. For marine engines es- 
pecially the demand is excessively heavy. 

I am happy to say that at last there is really some hope of the 
engineers’ strike at Newcastle-on-Tyne for the nine hours’ move- 
ment being brought to aclose. Nineteen weeks have rolled away, 
and now masters and men are beginning to do what they should 
have done before the strike, namely, to discuss the question fairly 
with a view to settling it in an amicable way. Sir William Arm- 
strong, in a letter to the Z'imes, suggests the concession of two 
hours of the five in the week the men desire, and to pay a higher 
rate for the three hours. On behalf of the men, Mr. Bursett, 
the president of the Nine Hours’ League, has written to the Z'imes, 
suggesting that the three hours should be given to the men, ard 
that they should accept a proportionate reduction equivalent to 
the hours so granted. Propositions coming from both sides, it is 
only reasonable to suppose that masters and men will shortly be 
brought face to face, and will discuss the question in a fair and 
kindly spirit. The suicidal policy of punishing each other has, as 
I pointed out at first, been fully realised. The chief fear now is 
that the majority of the men will not listen to any compromise 
but will still adhere to their original resolution of the nine hours 
— and simple. They are encouraged in this view by the 

act that the subscriptions from all parts of the kingdom are 
flowing in on a larger scale than ever. This week the 
League has paid lls. to each man on strike remaining 
in Newcastle, the number of which is 1968. It is quite 
clear that the engineers throughout the country will urge 
the men at Newcastle to hold out for the nine hours purely. I 
certainly think if the men are determined to have the nine hours 
they should adopt Mr. Burnett’s suggestion, and consent to a 
reduction of remuneration for the three hours. This brings the 
question pretty close to what I at first suggested, viz., the nine 
hours’ movement and pay the men by the hour. Had this way of 
settling the matter been discussed when the men gave in their 
notices the strike would have been avoided, 

The prices of iron are as follows :— Pig iron, No. 1, 54s.; No. 2, 
52s. 6d.; No. 3, 50s.; No. 4, 48s. 6d. The prices of manufac- 
tured iron are as follows :—Common bars, £7 to £7 2s. 6d.; cable 
iron, £7 12s. Gd. to £8 2s. 6d.; ship plates, £8 17s, 6d. to £9; 
boiler plates, £9 5s. to £9 10s.; rails, £6 15s. to £7; colliery rails, 
£6 17s, to £7 10s.; puddled bars, £4 17s, 63, to £5, 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES, 


(From our own Correspondent.) 

THE SEWAGE OF BRADFORD—BOILER EXPLOSION—WAGES IN 
SourH YoRKSHIRE — THE CO-OPERATIVE ENGINE WORKS AT 
OUSEBURN—DANKS’ ROTARY PUDDLING MACHINE—THE Hutton 
(s.S.) — WHITEHAVEN IRON SHIPBUILDING COMPANY—CLEVELAND 
IRONSTONE— A MONSTER BOILER - THE GORGON — RAILWAY 
Gossip—Mr. HAWKSLEY IN YORKSHIRE—PROPOSED NEW BAIL- 
WAY IN YORKSHIRE—COAL IN YORKSHIRETYNEMOUTH GAS 
Company—New Ro.Liuinc MILLS at West HarTLepoo.--Dis- 
COVERY OF MORE HEMATITE IRON ORE--WORKINGTON PIER 
EXTENSION—NORTH-EASTERN LaILway: Ryedale section—THE 
IRON TRADE IN YORKSHIRE—IMPROVEMENT OF THE TYNE. 


On Tuesday the Bradford Town Council confirmed an agreement 
entered into with the Peat Engineering and Sewage Filtration 
Company (Limited), Liverpool, for the deodorisation of the sewage 
of Bradford. 

On Tuesday afternoon a boiler exploded at the Grindleton Co- 
operative Weaving Shed, about three miles from Clitheroe. The 
shed is occupied by Mr. T. Marsden, who was severely hurt, his 
soe and shoulders being scalded, while he was cut about the 
head. 

The colliery owners in South Yorkshire have agreed to advance 
the wages of their miners 5 per cent. as from October 1. 

The Co-operative Engine Works at Ouseburn, whose men work 
nine hours per day, are stated to have orders on hand for up- 
wards of £65,000 worth of engine work. The number of people 
employed at the works at present is upwards of 300. 

The Puddling Committee of the Iron and Steel Institute are 
about to send a commission to the United States of America, to 
investigate a rotary machine for puddling invented by Mr. Danks, 
of Cincinnati. The commission will have also to consider the 
question whether Mr. Danks’ system is adapted for working Eng- 
lish material. 

Messrs. Doxford and Sons, of Pallion, Sunderland, have launched 
the Hutton, a screw steamer of tons register, and the largest 
vessel yet built on the Tyne. The steamer, which has been built 
for Messrs. Joseph Heald and Co., Newcastle-on-Tyne, is intended 
for the Suez Canal and East Indian trade. Her principal dimen- 
sions are :—Length over all, 310ft.; beam, 36ft. 6in.; depth of hold, 
26ft. The engines, which are of 200-horse power nominal, are 
made by Mr. George Clark, of Sunderland, and are on the com- 
pound system, with surface condensers and high-pressure boilers. 
They are expected to indicate from 800 to 1000-horse power, with 
a comparatively moderate consumption of coal. Messrs. Doxford 
are also building another vessel for the same owners, and one for 
Mr. Thomas Harper, of Newcastle—also for the eastern trade—is 
in a forward state. 

Since the launch of the Patterdale the keels of three vessels 
have been laid down in the yard of the Whitehaven Iron Ship- 
building Company at Bransty, The company has been extending 
its appliances of late. 

The ironstone miners throughout Cleveland continue to work 
steadily, and the production of ironstone is very large. 

Messrs. W. and J. Galloway and Sons, of Manchester, have 
delivered a very large boiler to the works of Sir Titus Salt, 

Sons, and Co., at Saltaire. A week was consumed in the removal 
of the boiler from Manchester to Saltaire, and numerous difficulties 
had to be overcome on the road. 

A new war ship built by Messrs. Palmer and Co. (Limited)—or 
to speak more properly by Palmer’s Iron Shipbuilding Company 
(Limited)—will be launched to-morrow (Saturday). She will be 
named the Gorgon. She is built on the model of the Cerberus, 
recently despatched to Melbourne. 

A line of railway from Scotswood to Wylam is being staked out, 
and a commencement is expected to be made with the works early 
next year. 

It is understood that the Midland Railway Company is prepared 
to go to Parliament next session for power to make a line from 
Shipley to Guiseley, provided that the landowners on the route 
prove reasonable in thei demands, . 





A new service reservoir has been inaugurated at Champney-hill 
in connection with new waterworks at Ingbirchworth. The reser- 
voir was inaugurated by some of the officials and members of the 
Barnsley Co tion. It has been constructed under the direc- 
tions of Mr. Hawksley; it will hold about 700,000 gallons, and has 
cost from £4000 to £5000. 

On Tuesday evening an influential meeting of merchants, manu- 
facturers, and others interested in promoting a pro’ railway 
to connect the South Yorkshire -fields with ifax, Hudders- 
field, and Keighley, and to afford a more direct means of commu- 
nication between those towns and the north and the south, was 
held at Halifax. 

The Leeds District Coalmasters’ Association resolved on Tuesday, 
‘* That, having in view the general reductions which have been 
made in the selling prices of coal since 1867, a general advance of 
1s, per ton in the price of coal, and 6d. per ton in the price of 
slack shall be made, to commence October 2nd.” 

Extensive new works for the parish of Tynemouth Gas Com- 
pany, which have been erected between North Shields and Percy 

fain, are nearly completed. The works have been erected from 
the designs of Messrs, Liverley and Sons, of London. e 

Some new rolling mills are said to be in contemplation at West 
Hartlepool, under the auspices of Mr. Monkhouse, of Newcastle. 

Messrs. Pease, Bouch, and Co., who have been searching for iron 
ore near Kirkby Stephen, have discovered a vein of hematite said 
to contain 65 per cent. to 85 per cent. of metallic iron. The 
Lonsdale Hematite Ironworks are being rapidly completed. The 
lifting and blast engines, supplied by Barton, of Kilmarnock, 
have arrived ; the lifting engine is composed of a pair of coupled 
engines of 14-horse power each, and the blast engine is of about 
75-horse power. 

The new pier extension at Workington is progressing favour- 
ably. The concrete foundation has been successfully laid almost 
entirely across the bed of the old ch 1, and the placing of the 
massive blocks is being rapidly pushed forward. 

The Ryedale section of the North-Eastern Railway was inspected 
by Captain Tyler on Monday on behalf of the Board of Trade. 
The line is expected to be opened for traffic October 2nd. 

The iron trade continues very brisk in Yorkshire. Messrs. 
ea and Batley, of Leeds, are doing a good deal in silk ma- 
chinery. 

Works for a new channel in the Tyne, opposite Blaydon and 
up to Leamington, which are being executed by the River Tyne 
Commissioners, are making good progress. 





PRICES CURRENT OF METALS AND OILS, 































1871. 1871. 
4aqda<ead4 40d 268 4, 
Copper — British — cake Steel, Swedieh fazgot 000.000 
Perton..scccceccee (74 0 0, 74 0) ROR vecccccvcereccce 4 100..15 0 6 
Best Selected .....+++ 77 0 O. 7 0|, Tin, Banca,perton, ... 159 100..036 0 ¢ 
Thaibevcecees ceoccce te O Qe 0 Straights, fine—cacsh . 153 04..0 0 0 
Bottoms ....++++0+ +. | 8! 9 0..8% 0 For arrival ........ 18% 10 0..133 0 © 
Australian, perton .. 75 0 0..77 0 English blocks .. ... 137 Ov... 8 0 0 
Spanish Cake ......., 69 @ 0. 0) Bars ......00000... 188 0O.. 0 O 0 
Chili Bars ....... .. |6/ 15 0..€ 0 Refined, in blocks.. 139 60..0 0 6 
Do. refined ingot .. |75 0 %.. 0 © | Tinplates, prbx, 225 shits 
Yellow Metal, per Ib. .. | 0 0 64.. 0 7} IC. coke . oeae 37 0 0 
Iron, pig in Scotland,ton | 3” © cash. IX. ditto. wee? 
Bar, Welch, in London | 719 0.. 712 6|| 1G, charcoal 54 6 0 
Wales.| 612 6.. 617 6 TX, ditto .....000. - 00 
Staffordshire, 510 0..9 0 0 | Coals, best, per ton .... O15 9.. 200 0 
Rail,in Wales ......| 615 0..7 0 0 Other Sorts... ...... 0185 0..0 0 06 
Sheets, single in Lond.| 910 0..11 © 0 | Oils,pertun, Seal,pale 43 0 0..0 0 0 
Hoops, first quality ..| 910 0..10 5 0 | Brown ........0:+. 79 0 0..39 0 0 
Nailrods ........0...| “10 0. 9 0 0} 0.000 
Swedish .......-.6.. | 917 6..1010 © 0..0 00 
Lead, Pig, Foreign pr.tn. 17 10 0..18 5 0 3 0.00 0 
English, W.B, .... . | 20 5 0..2010 0 | 2 0.0 0 0 
Other brands .. -|138 0 0..18 5 0 EL Fish .. 2 0 0..2910 0 
Sheet, milled .. ./18 5 0..18 0 0 Olive, Gallipoli SL 0 0..52 0 0 
Shot, patent .}2 10 0..21 0 0 Spanish .... #10 0..0 0 0 
Red or minium -|2010 0..0 0 0 Palm........ %10 0..0 0 0 
White, dry .... -|2510 0. 26 0 0 Linseed ............ 34 0 0..34 5 0 
ground in oil -|000.00 0 Rapeseed, English pale 45 10 0..45 0 0 
Li ec, W.B, -|-000.000 POU on. <pe-cces [St B. * 8 6 
Quicksilver, per bot....|11 0 0..0 0 0 Foreign pale 0..50 0 0 
Spelter, Silesian, per ton|18 2 6..18 7 6) Brown 0.0 080 
English V&S ......|, 0 0 0..90 0 0 | eos 0..53 0 6 
Zine, dittosheet........|2410 0..0 0 0 || Tallow... o..000 





PRICES CURRENT OF TIMBER. 








1871. 1 1871. 1870. 
4202 4s 4 & Per load— oe Ge 6 oS 
5131/8 oer eee. 
15 415) 415 415 5 oT raped 18 0°91 16101810 
565,40 ie do. .. Be 4 fee Ae 
oo00;o0a0 Archangel, yellow... lel? it 130 
0 6 5| 6 O 610 | &, Petersburg, ye 13 913 0 111913 0 
15 5 0| 315 5 0| Finland .......... 710 8 «| 710 810 
10 40) 45 5 &| Memel............ 00 o @0v0e 
15 3 0| © © © © | Gothenburg, yel .. 8101010 9 O11 © 
10 616} 0000 whie 810 90 80990 
740)|3 5 40 0 WW 51210 
15 3 5) 310 410 . 12 0} 81012 0 
© 310/ 810 410 Captions, por © | 
0 210; 213 3 0 190ft. by 3 by 9> 10 0 1210) 10 01210 
© 610 315 5 & in. yellow -- 
© 610 Deck plank, 
00/0000 vin fy 90000 @ 0 
0 410] 315 5 10 | Staves, per standard M. 
15 515| 510 610 pipe ...... 85 0 om 000 
Deewee wh opruce 12 10 18 19 |18 6 1819 | Balu Pk iad anacaen 
a t. spruce tic, crown .. : . 
St Johnwhtspruce 121914 01121014 0 Pipe owe 22 fz 0 185 0 220 0 330 0 








WEEKLY CHEMICAL, MINERAL, AND METAL 
REPORT. 
(From J. Berger Spence and Co,’s Circular.) 
Mancuester, September 25th, 1871. 


Soda.—Cream caustic, steady, at £13 10s. to £14; white, 60 per cent., 
£14 5s. to £14 10s. Soda ash, firm, at 2§d. to 2}d. Soda crystals, fair 
demand, at £5 7s. 6d. to £5 10s. Bi-carbonate, at £13 to £13 10s. Balt 
cake, £3 12s. 6d. Glauber salts, £3 7s, 6d. 

Nitrate of Soda.—Moderate request, at £16. 

Potash.-- Muriates : 80 per cent., more doing at £9 to £9 5s. f.0.b. Prus- 
siate: Red, at 2s. 7d. to 2s. 7id.; yellow, 1s. 6d. to 1s. 64d. Chlorate, 
1s. 5d. Bichrome, 10d. Potashes, 35s. 8d. Pearlashes, 47s.;f ae 

Saltpetre.—Foreign, £28 to £30. Refined, £32 to £33. ; 

Alum.—At £6 5s. to £6 10s. for loose lump; in export barrels, £7 ; 
ground, £7 10s. 

Bleaching Powder.—Firmer, and selling at £13 5s. to £13 10s. 

Ammonia.—White and grey, £20to £20 10s. Brown, £14 to £14 5s, 
Carbonate, 64d. per Ib. 

Iron Salts.—Green and rusty cupperas, at 52s. 6d. to 55s. Dry, 52s. 

Copper Salts.—Sulphate of copper, at £24 10s. to £25. 

Arsenic.—At £6 10s. to £6 15s. for fine powdered. ' 

Acid.—Tartaric, at 1s, 39d. to 18. 4d.; oxalic, 11d. to 11jd.; sulphuric, 
£8 10s. to £3 15s. Carbolic, 1s. 1d. to Is. 2d. 

Magnesia.—Epsom salts, £4 10s, to £4 17s. 6d. for refined. 

Oils.—Olive, at £49 to £52. Spindle, loom, and dense oils, 4s. to 5s. 6d. 
Pure white Norwegian cod liver oil, 4s. 6d. to 6s. per gallon. 

Pitch.—A little business done at 13s. to 15s. 

Benzole.—More inquiry ; 30 per cent., 38.; 50 per cent., 3s. 3d. to 3s. 6d.; 
90 cent., 4s. to 4s. 6d. y 3 

isinfectants.—Patent, £5 per ton. Carbolic acid, £10. 

China gen ae per ton. 

Pyrites.—In active a 

Phosphates.—Super-phosp! : 25 to 80 per cent., £3 10s, Precipi- 
tated phosphate of lime: 40 to 50 per cent., £5 10s. to £6 10s. Estrama- 
dura, 1s. 2d. to 1s. 24d. Mineral: 50 to 60 per cent., 10jd. per unit. 

Manganese.—70s, to 90s. for 70 percent, Minor qualities, 10d. to 1s. 

r unit. 
ae Ore.—Hemuatite, 22s. 6d. to 25s. Oolitic, 6s. 9d. to 7s. 6d. 

Iron. Pens ig ty xa founa ay) oat sg Ny 55s.; No. 2, 
52s, 6d. ; No. 3, 5)8.; No. foun .; No. 46 50s. net cash, 
ths. Scotch 4 6d. to Gls. Welsh bars, £7 to 

taff bars, £8 10s. to £9. yee Gas 
tubes, 60 per cent. to 674 per cent. off list. Boiler tubes, 40 per cent. to 


— cent. 
—In demand. English ingot, £136 to £137. Straits, £132 10s. to 
£133 
Tin-plates.—Coke, I C., 24s. to 25s.; charcoal, I.C., 80s, to 32s, per box. 
Lead.—Without alteration. Best English soft pig, £18 to £18 5s. 
Refined red lead, £20 10s. to £22. 
po a ge £46 to £48. ciiaett . 
jpelter,—Improv special brands, £18 10s. to £19 ; Englis! 
best brands, £18 15s. to £19. — ‘ 
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MR. BESSEMER’S NEW GUN. 


Mr. Bessemer’s steam gun has, we eafeninod, proves 
-a complete failure, as we prognosticated. Nev less, 
he has not abandoned the praiseworthy attempt to produce 
something in the way of heavy ordnance which shall sur- 
pass in power of destruction anything known to the 
modern artillerist. As steam will not answer his ‘Purpose, 
he has gone back to gunpowder. However, he does not 
propose to use it in the ordinary way, but in 4 way which, 
if not novel, is yet extraordinary. We reproduce from the 
lately printed specification so much of an engraving in 
Fig. 1 as will suffice to explain the nature of Mr. 
Bessemer’s invention. The principle he has in view 
consists in firing a succession of small charges behind a 
projectile, which is contained in a gun of sufficient length 
to enable a moderate re to act for a sufficiently 
long time on the projectile to secure a fair initial velocity. 
-. ee: gd — Se new in the scheme. 
yman tri same thing in a very ingenious gun 
years ago in the United States, Lyman attached to the 
side of his gun a number of chambers, which he charged 
with powder, and these, communicating with the chase, were 
fired successively as the projectile traversed the bore. A 
- at Fig. 2 will make the whole matter perfectly clear. 
r. Bessemer uses separate chambers, just as Lyman did, 
but he locates them all in a 
perforated breech-block. The 
contemplated gun is of enor- 
mous size, and we cap find 
no apter il'ustration of the 
whole affair than that which 
would be supp'ied by firing 
a mitrailleuse through a 
waip, all the bullets being 
suppressed in favour of a 
single projectile fitting the 
main with a _ moderate 
amount of windage. Into 
the details of the mechanism 
used for securing the cham- —__. 
bers in the rear end of the 
gun we need not enter. 
One system is shown clearly 
enough in Fig. 1. The 
arrangements for firing the 
in succession are 
elaborately ingenious. ‘At ’ 
short intervals along the chase of the gun small holes are 
drilled, into which insulated wires are titted. Both on the 
inside and outside of the gun non-conducting screw caps are 
placedtopreservetheinsulation. The ends of the wires stand 
sufficiently in relief on the inside of the gun to be touched 
by the Fp at ae as it advances, and metallic contact be- 
tween the pair is effected, and the ignition of a powder 
ro 4 in a cell of the cartridge is effected by means of an 
Abel's fuze and a battery. In this way the whole of the 
cells may be discharged successively, and a comparatively 
uniform pressure maintained, while the shot traverses the 
5Oft. or 60ft. of gun barrel, the maximum pressure bein 
regulated of course by the amount of powder in each cell.” 
An arrangement such as this is obviously just the thing 
for practical warfare. There are only fifty-tive cells in the 
breech-block, and the insertion of 110 wires in 110 holes 
after the shot has been rammed home, and the work of 
making the connection between these wires and the car- 
tridges, would not occupy any time worth speaking about. 
Most artillerists will, we think, join with us in acceptin 
this feature of the invention as perfectly feasible, pre we 
adapted to the exigencies of warfare. As for the conten- 
tious individuals who may suggest that the expedient in- 
volves the use of a maze of wires which will get entangled 
and in everybody’s way, and render it certain that not 
more than a couple of discharges could be fired in the hour, 
we have nothing to say, except that they are opposed to 
progress, and beneath nutice. It is further to be observed 
that, in order still further to equalise the force of the dis- 
charge, Mr. Bessemer proposes to subdivide the individual 


Qe 


charges in each chamber by “diaphragms,” or else by parti- | 


tions of meal powder. The contemplated is about 
3000 1b, on the square inch; the length of the 
from 50ft. to 60ft.; its diameter in the chase about 24in. 1t 
will be very thin, as the pressure is small, and will not he 
heavy. It is to be “stocked” in a gunboat, so that all 
trouble on the subject of gun-carriages is avoided. 

Such is the fairest and most accurate picture we can 
place before our readers of Mr. Bessemer’s latest contribu- 


tion to the artof war. It requires no very special acquaint- ' 


auce with modern artillery, and the difficulties connected 


with its use, to enable our readers to understand that in | 


its present form the gun must bea failure to all intents and 
} urposes, At the very outset we are met by the factthat Mr. 
Bessemer bas not provided, and cannot by any possibility 
provide any means of preventiog the simultaneous, or 
nearly simultaneous, explosion of ail his cartridges. What 
is tobe the nature of the diaphragm intervening between the 
chase of the gun and the yet unburned powder, which will 
resist the passage of flame, and a strain of at least 3000 lb. 
on the square inch?’ Mr. Bessemer may, of course, make 
the inner ends of his chambers solid, but this simply 
involves the destruction of a breech piece with each di 

c and we cannot think that he contemplates this. 
We shall be told that “this is a mere matter of detail,” 


Perhaps so; but it is a detail on which the whole scheme | }, 


hangs. No one who has seen a heavy gun fired can believe 
it to be possible for Mr. Bessemer to preserve his i 
intact in what is virtually the chase of the gun, until the 
precise iustant of time at which he wishes the ignition of 
each to take place. We shall’make no further comment on 
his ingenious electrical Apfangements except to say that 
‘they are not more ingenious than impracticable. 

There is a good point about the design, however, which 
Mr. Bessemer appears tu have completely overlooked. It 
is well known that powder disposed in the form of a 
slender cylinder, and fired at one end only, burns much 
more slowly than it will burn in a mass, It is also known 
that the greatest pressure exerted in a gun is just at or 


ind 





gun is to be | 


about the locality of the charge. Now, if Mr. Bessemer 
increased the = of his chambers, augmented their 
number, reduced their diameter, and filled each about half 
full, he might — them all at once and produce the 
effect of a very slow-burning powder. At the same time, 
each barrel would resist in itself the greater portion of the 
strain due to the explosion, and the gun might therefore be 
made thinner and lighter. Mr. Bessemer, however, could 
‘not claim this as an original invention, nor is the idea of 
using cells in any form his. In our impression 
for June the 2lst, 1867, we published a suggestion for the 
construction of a heavy gun intended to burn quick pow- 
der, which embodies the use of the separate chambers in 
a simpler form. We reproduce a portion of the article 
here, with its accompanying cut, for Mr. Bessemer’s advan- 
tage. 

But chambered guns form an illustration ready to our hand of a 
principle of much :mportance, the application of which to heavy 
guns in a very different way we s consider ina moment. This 
principle is simply the diffusion of pressure and of rending strain 
over large areas of metal. 

We have seen that this principle is embodied in one way in guns 
with a single chamber, but it is obvious that it would be carried 
out far more completely in a with a number of chambers. 
The larger the number of He al -the powder charge remaining 

tant—the greater must be the area of metal over which the 
direct pressure and the rending strain due to that pressure will b> 
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diffused. As one result the walls of the chambers might be made 
so tuin that every portion of each wall would be exposed to the 
same strain; and as another it would be quite ble so to ar- 
range matters that 100 tons of powder might be ed at once 
without the destruction of a le chamber. Let us imagine a 
gun of large calibre with a thich breech in which were bored a great 
| number of cavitice—chambers in fact—in which all the powder charge 
might be lodged, while means were provided to explode all simutl- 
taneously. In such a gun enormous could be fired without 
injuring the chase or the chamber, while the force on the pro- 
ectile tus to the combined action of all the little charges might, 
| though less than if the powder had been concentrated, still be 
' much greater than could possibly have been brought to bear on it 
| by any charge fired in the ordinary way which the gun could stand. 
| It is p —and we believe the proposal is now made for the 
first time -that in constructing heavy guns the powder charge be 
divided into two or more portions by concentric rings of iron ar- 
ranged as in the annexed sketch, showing an arrangement which 
embodies the best features of the chamber system. Let us see 
| what the action of powder exploded within such a gun would be. 
| In the first place, the powder within the inner tube A could not 
| exert any force tending to burst the outer tube B until the ov- 
| hesion of A was first overcome, It is true that after the shot had 
| moved so as to allow ogee to diffuse themselves in the space 
| between the tubes a would be thrown on the outer tube. 
| But the consideration of this strain we shall defer for the moment. 
| If the space D D were filled with powder and the inner tub’ were 
left empty, then the conditions would be pep ay the inner tube 
would 5 exposed to a compressive strain and outer tube to a 
rending strain; and it is obvious that by varying the distance be- 
tween the inner and outer tubes it would be possible so to propor- 
tion the ee of powder burned to the surface, that the pressure 
per square inch might be made very moderate. It remains to 
consider the effect ee by the simultaneous explosion of two 
charges located in C and D, 


} 


Fic. 3. 





A tensile strain will be set up in the inner tube, proportionate 


to its charge, which, we may assume, would not the outer 
tube ; and a tensile strain also be set up in the outer tube pro- 
pentionade 0 tte chengn, the taner tebe will be exposed as well to 
@ compressive strain equal in amount per square inch of surface. 
Then the tensile strain to which it is exposed can only amount to 
the difference between the compressive and tensile strains to 
which it is submitted. But by proportioning the C and D 
properly we can either cause these strains to neu each other, 
Ecoplnnsuphapabatcekoden, ats tos. &. poe 
made a namely, it is 
an te constvedl a.cranen built up of superimposed rings that each 
ring shall carry precisely its own share of the strain due to the 
combustion of a given quantity of powder, and this without 
placing any of the rings in initial tension. 

In conclusion, we may point out that the only advan’ 
Mr. Bessemer proposes to gain by the use of his excessively 
complicated gun is precisely identical with that conferred 
y the use of slow burning powder; whether we burn 
ordinary rifle powder in small successive portions within a 


D, or ignite a largemass of slow burning powder, which 
is graduall converted into the same result will be ob- 
tained. If Mr. Bessemer substitute for his mitrailleuse 


breech-block a solid mass of compressed powder and 
ignite it at the forward end, the results, as regarded the 
strain on the gun and the propulsion of the shot, would be 
just the same. For obvious reasons, the latter scheme 
would differ from Mr, Bessemer’sin being quite practic- 
able. The solid cake of powder would first be rammed 
home, then the ball; or, if a breech-loading arrangement 
was preferred, the ball would go in first and be followed 








manageable as any cartridge, Mr. Bessemer is, we under- 
stand, having a monster gun now made to test the merits 
of his invention. As soon as he has discovered that the 
isolated charge system will not do, he may take up our 
Sueereen, and try the block powder. With its aid he may 
perhaps make something of a gun which in its present form 
a 3 useless for all the purposes of warfare by sea 
or 





NOTES ON PHOTOMETRY. 
We reproduce the following paper by Mr. W. Foster, 
gas examiner to the Metropolitan Board of Works, from 
our contemporary the Chemical News :— 


It ag ween bey that three or four experiments made at 
regular intervals during ee ee ee 80 
closely that the gas appears to be of the same value time an 
experiment is made. The very reverse, however, sometimes 
occurs, the numbers representing the oe | power of the 
gas during the evening differing to the extent two candles. 
The readiest explanation of such results as the latter is, that gas 
of i age dager passing thi the main at different 
periods of the evening ; and such a view of the case appears to be 
the only feasible one, when the experiments are known to have 
been made under similar conditions. By similar conditions it is 
implied that the gas has the same temperature, and is i 
through the meter at an uniform rate, the barometer sta' ° 
and the candles burning the same amount pb or about the 
same, in eachexperiment. The first three tions are obviously 
necessary. The latter does not at Gre clghe egpens Sohn en, ouas 
to the correction made at the end of each experiment for an 
variability in the rate of consumption of the sperm. For most 
practical purposes this correction for different rates of consump- 
tion of the sperm is sufficient—that is, when the candles are 
burning about the standard quantity. Still it is desirable to 
restrict its application within as narrow a limit as possible. The 
instructions of the gas referees are, that each experiment shall 
occupy ten minutes, and that the two candles em ed shall 
consume forty grains of — (120 grains per hour). ese con- 
ditions are rarely ever fulfilled ; and it is to wide variations from 
this standard that my remarks are a. I have 
long ago questioned the value of observations taken with candles 
burning at low rates—say from 33 grains to 35 grains, and some- 
times have not recorded them. The method {for arriving 
at a corrected result is to multiply the sum of the ten photo- 
metrical readings taken during the ten minutes by the number of 
grains of sperm consumed, and to divide this product by two, 
ase twp cineies ens wie 0 Se ene This process 
involves the theory that the light tted from sperm is in 
simple proportion to the quantity consumed. For instance, 
ceteris paribus, the photometrical ings, based on the law that 
the intensity of lights is in the proportion of the squares of their 
distances from the point of measurement, are inversely as the 
consumption of the sperm. In other words, that any deficiency in 
the amount of sperm consumed is compensated by a higher read- 
ing in the photometer, and vice versd, so that the product obtained 
by the multiplication of the readings and the quan of sperm 
consumed fairly represents the quality of the gas. does not 
appear to me to be exactly true, at least not so far as ordinary 
practice is concerned. last winter I had s parcel of 
candles, many of which gave not only low rates of consumption, 
but also very variable ones. Some of my results at that time were 
very high ; and since then I have incidentally noticed that a low 
rate of consumption of sperm is in the majority of cases attended 
with a high number nting the illuminating power of the 
gas. In order to uk oth confidence on this point a large 
number of experiments have been made, the majority of which 
bear out all that I have previously noticed. They were made on 
consecutive evenings, extending over a week, and one experiment 
followed the other as quickly as circumstances would permit, the 
object being to notice whether any difference in the — of the 
gas could be detected in such short intervals, when the conditions 
of the experiment were ae nn The _—— were taken = 
three succeeding evenings, the same pair of candles being used for 
all the experiments made on any one evening. The method 
pursued was slightly different from that recommended by the 
referees, and was as follows :— 
= During the time that the candles were burning 
ready for the first experiment, the quantity = was adjusted 
the meter clock, the meter clock being used only fi 
Having the candles burning at the required rate, they were then 
placed ona balance, and, when the turning point was reached, a clock 
was immediately started by the righ 
was then placed in the balance on the side of the 
removed to the photometer, and the observations taken in the 
prescribed time. Towards the end of the ten minutes the candles 
were taken out of the photometer, placed on the balanee, —s 
moment that the turning point was again reached, the clock on 
the right was instantly stopped. The time which had been 
required to consume 40 grains of sperm was then noted, and from 
this was calculated the consumption in ten minutes. Thus, 
suppose 625 seconds have been required to burn 40 grains of > 
then 625 : 40 : : 600: 2 : x = the co ~~ —y74 
crcente (lam aulzatest, & gatas, This method in theory is the 
ec’ 
occasions under the same conditions so far as currents are con- 
cerned. Agee Sime a sees - = it has LT. ae 
mendations : there is no danger of losing any aS 
when the candles are blown out, and, in the second place, th 
candles are immediately ready for another experiment. Th 
experiments here given were made at a time when the pressure in 
the main was extremely , so much so that, ha’ once 














obtained the gas passing at the required rate, ly any r 
adjustment was necessary. 

Time when an Sperm consumed Mum power 
experiment was commenced. in ten minutes. } in candles. 
July 6, 1871: 

8.25 p.m. .. 40°0 16°16 
8.40 p.m. . 40°0 16°26 
8.55 p.m. 40°9 16°38 
9.5 p.m. 36°6 17°00 
9.30 p.m. . 37°3 17°28 
9.50 A ‘ 42°1 15°45 
July 7, 1871: 
8.25 p.m. 36°6 17°00 
8 50 p.m. 42°9 14°69 
9.40 p.m. . 36°7 16°90 
9.55 p.m. . 37°38 15°85 
July 8, 1871: 
8.30 p.m. . 374 16°79 
8.50 p.m. . 36°1 17°03 
9.7 p.m. . 44°8 15°90 
9.20 p.m. . 37°5 16°81 
9.35 p.m. . 40°8 16°07 
9.50 p.m. . 40°0 16°68 








Experiments are not wanting which, at first sight, would 
to upset what these now mt Re ‘re po 
notnumerous. Besides, it must be borne in mind that oe 
the whole there was the possibility of a difference in the q of 
the gas. Hence the necessity of making a 
experiments before any satisfactory conclusion 

These results may be objected to on the ground that the use of the 
same candles for showing the effect of different rates of con- 
sumption is favity at the outset, simply because the wicks are not 
adapted for such varying quantities. I may add that my experi- 
ence is that candles will of themselves vary to the extent fo 


by the solid block of powder, which would be quite as| several grains. ‘The candles here used were trimmed in 


m3 














230 


THE ENGINEER. 


Ocr. 6, 1871. 











obtain the different rates, but in no case could I detect anything 
objectionable in the character of the flame—they did not smoke, 
These results age cay show that the tendency is to report gas 
above the truth when the rates of consumption are low; or that 
the amount of light emitted by sperm when burnt in the ordinary 
way ig not rene f proportional to the amount consumed, but that 
it is proportional + a certain quantity. I regret that I have not 
the means of storing gas of uniform quality, so as to be able by 
further experiments to arrive at some satisfactory numbers show- 
ing the law which regulates this increment to the illuminating 


power. 
The photometer used is that known as Evans’ improved form of 
the Bunsen. It is a rec box, 112in. long, 6"5in. broad, 
and about 11‘bin. high. The whole of the interior is lined with 
black velvet, except the ter portion of the roof, which is 
rounded, and made of blackened sheet copper. Midway in this 
box is a fixed diaphragm containing the waxed disc. The box is 
thus divided into two chambers of equal size, the capacity of one 
of them being about 4200 cubic inches. In one of these chambers, 
50in. distant from the waxed disc, is a fixed burner for the gas to 
be tested. In the other box is a sliding support for the candl 
this support carrying an indicator which moves along a gradua’ 
scale on the outside of the machine. Each chamber is provided 
with a large door at the side. When an experiment is being 
conducted, the two chambers are closed during the entire time. 
The 40 grains of sperm burnt in ten minutes require 126°2 grains 
of oxygen from external sources in order to convert the carbon 
and hydrogen into carbonic acid (carbonic anhydride) and water. 
The amount of atmospheric air ne this quantity of oxygen 
is 1768 cubic inches, or nearly one-half the amount contained by 
the chamber in which the candles are placed. In addition to this 
a large quantity of air is always carried along with the spent 
vapours, by virtue of the current which they establish. Now what 
are the precautions taken for the supply of air, and the exit of the 
products of,combustion and rarefied atmospheric air? Along the 
whole length of the under part of the machine is a narrow slit 
from +4; to 4, of an inch in breadth. Air cannot pass into the 
photometer through this slit without passing twice at right angles, 
thus avoiding all danger from draughts. This source of air is the 
only intentional one, and I imagine is sufficient to meet the re- 
quirements of both the gas and the candles. It is the means of 
exit of the heated vapours that appear to me to be faulty. Every- 
one accustomed to the use of the instrument must have noticed 
that nearly every time an experiment is made the numerical value 
of the photometrical readings gradually increases. This increase 
is such that where the first reading may be 8, the probability 
is that the tenth will be 9, or 9°5. This ought not to as it 
indicates that the candles do not give the same amount of light 
towards the end of an experiment that they do at the commence- 
ment. Itis quite manifest that the does not suffer, at least 
not to the same extent, as the candles, otherwise the increasing 
value of the readings would not occur. My opinion is that the 
gas is tested under more uniform conditions than the candles, and 
for this reason : Immediately above the Argand burner is a copper 
chimney, which at once takes away the heated gases and rarefied 
air, causing a proportionate influx of cold air through the slit 
below. ‘The chamber containing the candles is also provided with 
a similar chimney, equally distant from the waxed disc, namely, 
50in. The two chimneys, placed as described, not only maintain 
the symmetrical proportions of the instrument, but, if required, 
also permit two kinds of gas to be tested in it by burning one at 
eachend. In addition to the two chimneys, one in each chamber, 
the eaves—so to speak—of the arched copper roof along their 
entire length admit of the exit of the heated vapours. The two 
slits, one on each side, are more complicated than the one at the 
bottom which supplies the air, and consequently the products of 
combustion of the candles have to pass by a very circuitous route 
before they can escape. There can be no question that the 
chimney placed above the gas-flame permits all the impurities to 
escape at once. The case of the coulis is different. en test- 
ing 16-candle gas the two candles are then more than 30in. distant 
from the chimney, so that its use for the purpose of ventilation is 
nil, or nearly so. The spent vapours and heated air must then 
escape promiscuously throvgh the slits along the two edges of the 
roof, which appear to be insufficient for the p . At first I 
was led to suppose that the increased value of the readings was 
due to an imperfect supply of atmospheric oxygen, owing to the 
narrowness of the slit supplying the air. But such a view is no 
longer tenable when one reflects that the supply to a flame eight 
times the size takes place through the same sized opening, without 
any apparent deterioration in the value of the flame. And yet 
there can be no doubt that it is owing to an imperfect supply of 
oxygen, although caused somewhat differently. The ingress of 
air is determined by the egress of the heated vapours, so that in- 
creasing opportunities of escape for the latter is simply causing a 
ter supply of the former. It therefore ap: to me highly 
esirable that some form of chimney should placed over the 
burning candles, so that they may be under conditions similar to 
those under which the gas is being tested in the adjoining 
chamber. If this chimney were constructed with a movable 
diaphragm the draught would then be under control. As the 
instrument is at present worked, the candles are so near the roof 
thatthe need of this addition is shown by its very high tempe- 
rature after the candles have been under it not more than ten 
minutes, 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





PUBLIC WORKS IN INDIA. 

Srr,—I send you an extract of a letter received on Saturday 
last, September 30th, from an engineer in the P, W. D. of India, 
the remarks of the writer being quite a) ite to your excellent 
leader in last Friday’s publication on the “‘ Public Works of India.” 

The writer remarks: ‘“‘You will of course have heard of the 
collapse of the irrigation schemes, and the washing away of some 
seventeen miles of railway, with complete destruction of bridges, 
girders, culverts, and embankments, and the total stoppage of post, 
passenger, and goods traffic. This will surely open the eyes of 
the home and Indian authorities to the value of the icy aon 
skill displayed by the military school here. If you feel di 
to address the Secretary for India, for which you seem to havea 
decided predilection, or if you wish to see me advance as I ought; 
if you would see India glorious and prosperous, and her bosom a 

MS ey 
ineering wrenc’ m the grasp of the empiri ught 
within the confines of science—if you would wish to see all this, 
take up the old and cankerous grievance of the military monopoly 
thtoughout the country; sift it in its details, expose the terrible 
waste of money in bui barracks, bri &e., according to the 
so-called ci-devant stan plans, which have an irresistible incli- 
nation to fall down. In the preliminary processes for the design of 
great canals, their construction and application, note the want, 
yea, the total absence of that contesiiontion of responsibility so 
essential to the safety of the Government and the comfort of the 
Mark the apathy of superior powers to talent unless 
ted within the slavish circle of poly aimee notice its 
effects upon those whose prospects brilliantly throu 
the hazy cloud of mpeaire aot Se whose success at 
home mould be indisputable, but who only shed a momentary 
glimmer, like the fire-fly upon the darkness of error. Carefully 
‘enter into the statistics of finance, and the arbitrary nature of a 
legislation rotten at the core, and you have ample food for a com- 
laint, which, if it could be su; rae | the Institution of Engi- 


ey np ‘ession the world, and 
backed store of evidence possessed by the older 
members of the department, the whole facts grasped firmly by 


an enterprising M.P.—such as Mr. Fawcett, M.P. for Brighton— 
would shake to the foundation (and it is a very poor one) this 
association, which has been a fungus on the growth of free develop- 
ment of a grand and enlightened institution such as the Civil 
Engineers! The great stumbling-block to such a movement is 
the want of combination, or, perhaps, the fear of dismissal. To 
be successful, it must be han by a person perfectly indepen- 
dent, either in himself, or in his connections with such an 
inquiry.” CONFIDENTIAL. 





WATER GAUGES IN THE UNITED STATES. 
S1r,—From the article on the Westfield boiler explosion con- 
tained in your issue of August 18th I learn that ‘‘In the United 
States engineers adhere to the barbarous practice of using nothing 
but gauge cocks, the glass water gauge being almost unknown.” 

By referring to sec. 9, II., of an Act to provide for the better 
security of passengers on board vessels propelled wholly or in part 
x steam, approved August 30th, 1852 (vide U.S. Statutes at Large, 
10, 63), you will find tthe ‘‘ barbarous —- ” of the pro- 
eS ene ee i PEE 
o particular kind of water gauge is specifi y law, but the 
glass tube is the one so uci used—at least in river and bay 
steamers with condensing engines—that I must beg you to pardon 
me for doubting your ability to name a single one of that numer- 
ous class of vessels that has not one of these “ almost unknown” 
instruments attached to each boiler. 

Washington, D.C., JosEPH A. ROGERS, 
Sept. 16th, 1871. Hydrographic Office. 

We are very glad to hearit. Will Mr. Rogers kindly name a 
ilway in the States on which the “‘ barbarous practice ” has been 
abandoned ; will he assure us that stationary boilers throughout 
the States generally are fitted with glass ge ; and will he demon- 
strate that in such boats as the Westfield, cocks}have: been aban- 
doned in favour of less barbarous expedients? As soon as our 
correspondent can do these things we shall apologise for a wrong 
done to American engineers.—Ep. E.] 





: TRACTION ENGINES. 

Srr,—You have — favoured me by publishing in your 
current number a letterof.mine on the above subject; but as it 
would appear from your remarks that that communication fails 
to express my meaning, I hope will afford me an opportunity 
of indicating more explicitl ths bearing of my remarks upon the 
subject discussed. The le to which I have drawn attention, 
it will be recollected, attributed the superiority of india-rubber to 
iron in the construction of traction engine wheels to the fact that 
india-rubber, by its greater flexibility, increases the surface which 
comes into contact with the road, and answered the anticipated 
objection that increased surface does not imply increased fric- 
tional resistance in the passage which I have already quoted. The 
case, then, may be stated thus: It is admitted that if the force de- 
veloped by the rubbing of the wheel upon the road were bond 


fide frictional resistance, the objection would be valid ; but inas- 


much as it is due not to friction but to abrasion, the law of 
friction is reversed, and instead of its being dependent upon the 
contact inducing force, and independent of surface, it is dependent 
upon the surfaces in tact, and independent of the contact in- 
ducing force. I say independent of the contact inducing force, 
because this force is — ignored in the illustration which is 
given of the action of abrasion ; but I think it will be pretty ob- 
vious, if this force be calculated in that instance, that the resist- 
tance of abrasion is regulated by the same conditions as that of 
friction. J. W. GorRpDon. 
11, Pembury-grove, Lower Clapton, October 3rd, 1871. 

[We have not ignored the fact that the load on the wheel plays 
an important part in the phenomena considered by our correspon- 
dent. The action of the rigid wheel is simply to scrape off the 
road a certain portion of its surface, and so to make a hole, and 
the resistance offered to the rotation of the wheel will be measured, 
not by the coefficient of friction between the iron and the road, 
but by the resistance which any given section of the road offers 
to being separated from the next section of road below it. Sup- 
pose a plank were placed under the wheel, the wheel would not 
slip on the plank, but the plank would slip on the road and be 
thrown out be the engine. The tractive force would then be 
measured, not by the adhesion existing between the wheel and the 
plank, but by the adhesion existing between the plank and the 
The upper surface of any road takes the place of the plank; 
but it is worse than a plank in that it not only parts from the 
surface next below, but isitself broken up. The india-rubber tire 
prevents the fracture of the upper surface of the road in the first 
place, and, in the second, so largely extends the area of the plane 
of contact of the two surfaces of road that what is convenientl 
called adhesion is augmented. It is, of course, taken for porenerne | 
in the illustration of the lead and the file, that in either case the 
load on the file is enough to fill up all the cavities init. We have 
enunciated no new principle whatever. We have only endeavoured 
to explain phenomena the nature of which ap to be only im- 
perfectly understood, and to clear away a confusion of ideas which 
exists concerning the true laws of friction and adhesion,—ED. E.] 


DEFLECTING ARMOUR, 

S1r,— Mr. H. Thomas, of Plymouth, in your im on of Satur- 
day last, referring to my system of construction for armour- 
lated ips, says he fails to see the advan of ‘* double 
ection;” and asks, ‘‘ Would not the section shown be more 
invulnerable were the projecting parts of deflection carried to the 
sea level or somewhat beneath?” Permit me to have an opportu- 
nity of saying that every point in connection with this particular 
system of construction been most thoroughly examined and 
———s upon; a ship with inclined sides ve the water 
only must of necessity have vertical sides below the water, and 
these vertical sides would be exposed to hostile fire even in a 
moderate seaway. It is to prevent this ex of surface square 
to a line of fire that double deflection has been Again, 
if the deflecting surface be only carried to the sea level or a little 
below it, the power of flotation would be — decreased, be- 
cause every additional inch of immersion from accident of leakage 
would lessen the power of flotation, and give such a ship a ten- 
dency to swamp in a sesway; but a ship with an extremely 
sponsoned side below the water line has not only increased sta- 
bility, the sponsoned sides acting as outriggers, but would also 
possess the advantage of an increased power of floatation for every 
additional inch of displacement. The ing or sponsoned 
sides, like the outriggers of small vessels, add greatly to the sta- 
bility and steadiness of such craft in a sea, The combined 
advantages of this system of double deflection are as follows :— 





vil | Steadiness for the guns in a seawa: 


Y, than is pos- 
sessed by vertical-sided ships, and di i aicarceten 
line—advan' of the highest importance in design and 
construction o fighting ships, and which must compel the atten- 
tion of every naval Power desiring to possess war ships to 
withstand the power of the more recent guns and —t 

. YDE. 





i - IS ELECTRICITY A FORCE? Culley's * thend 
Srm,—Your reviewer, in his able review of Mr. "sg * - 
book of Practical Telegraphy,” inserted in impression of 
inte canon Cy siehement tah 





hysicists upon a point that is rey 7 ee, Serpe a in elementary 
| books, and which is invariably one of the in 
| the mind of the thoughtful student, The ‘“‘nescio” miay be the 
| hetter answer to an inquiry where the certainty of 
| the explanation given cannot be 

tion not only admits of proof, is actually the teaching of our 





leaders of th + in this direction, it would be folly to give such 
_— or to affect ignorance where none such exists. 

‘our reviewer asserts that the fact that, electricity isa force, is 
impossible of proof and clearly refutable, and that its effects are 
not in consonance with known laws which govern the operations of 
forces. Electricity must be either force or matter. e universe 
itself is composed of nothing but these two things, which are con- 
stant, inseparable, and indestructible. Whatever we meet with 
in nature must be the element of one ortheother of these two simple 
ideas. Thére is no middle course, so that he who asserts that 
electricity is not force must admit that itis matter. Ido not know 
that any man has been bold enough to make such an asser- 
tion, for the supporters of the fluid hypotheses are sufficiently 
careful to say that their theories must be looked u simply as 
conventions of language to assist lanations phenomena, 
Will your reviewer admit that clectrioity is matter? If not, he 
must acknowledge it to be force. 

But what is jforce? It is that which {produces or tends to 
produce motion. What is motion? It is simply — posi- 
tion, and position is one of those simple elementary ideas that 
admit of no further definition. Motion may, however, be molar, 
that is, confined to masses, or molecular, that is confined to mole- 
cules. Thus, wherever we havemotion, molar or molecular, we 
have force. Now there is no single electrical phenomenon which can 
be named which does not of one or the other of these mo- 
tions, and therefore electricity, which is the cause of these pheno- 
mena, must be force. ’ 

Your reviewer states that the effects of electricity are not in 
consonance with known dynamical laws. No one will deny that 
gravity is a force, or that the fundamental law expressed by the 


equation f ="p is true. Yet the fundamental equation which 


lies at the basis of the mathematical theory of electricity is of 
recisely the same form, and hence electricity and gravity must 
alkene. If electricity is not a force no more is gravity. 
The refutation rests with your reviewer. W. H. PREECE. 
tember 30th, 1871. 

P.S.—I use the term force in the same general sense that I use 
the term matter, and I regard gravity, electricity, magnetism, &c., 
as elements or forms of force in the same way that hydrogen, 
oxygen, iron, &c., are elements or forms of matter. 





TRAMWAYS, 


Srr,—The public journals inform me that a tender for the for- 
mation of nine and-a-half miles of the Glasgow tramways on the 
timber system has been accepted by the Corporation for £88,700, 
and that the contractor has commenced operations. Un making 
inquiry I ascertained that offers were made by respectable firms to 
supply wrought or cast iron to take the place of the wooden sleepers, 
the offers showing a considerable saving in the first cost over 
timber of thousands of pounds. This is startling news, whea we 
consider the perishable nature of the timber as compared with iron, 
and the decision of the Corporation has astonished all mechanical 
engineers acquainted with the nature and application of iron, those 
gentlemen saying that too many of the civil engineers follow in 
the path beaten out for them, finding it easier to run in an old 
groove than be at the pains of inquiring into and working out a 
new one, and therefore we must look forward to a further waste 
of thousands of pounds in the use of timber in our tram oe 
before those engineers who are entrusted with their formation 
a practical view of the question. 

+ is amusing to hear gentlemen of limited e ence and ability 
in rail or tramway matters speak of iron as a new material 
in the construction of roads. It would be a waste of time to your 
readers to dwell on the history of the old iron tramways, how 
they were considered safe and strong, and how they were improved 
step by step, until superseded by our present railways, to suit 
the greater traffic and higher speeds of the present day; but as 
the traffic and on street tramways are lower, enough has 
been shown, looking to their past history, to prove that the super- 
structure of tramways can be formed of iron with advantage. 

It is then worth inquiring what are the objections to an iron 
system. Iam told that the nage | one deserving an answer is that 
an iron road is too rigid. This objection, I think, has been made 
without much reflection : it — hold good in speaking of “4 
speeds, but has no weight in reference to such a speed as would 
tolerated in the streets of a city; and, as a mechanical engineer, I 
must say could only be advanced by _ ee influenced by 
speculating companies, or by those bi by their own pet, 
perishable timber plan. 

All roadmakers, from the Romans down to the present time, 
have preferred a firm rigid pavement for streets or roads to a soft 
yielding one; and although the ancients succeeded in forming roads 
that remain entire and level now in different parts of the world 
we cannot praise the surface of them, from the i -sha 
stones used in the top bed or surface, which must have rendered a 
ride in the springless “ Biga” anything but agreeable, as the wheel 
jumped from one projection to another, causing a jar and rattle. 
Our road surveyors have made considerable improvements to 
lessen although have not got rid of these drawbacks to 
carriage riding, simply because the surface is not perfectly even, 
hence the call for tramways. ‘But ee aa to the old Roman 
plan of a rigid road, the level iron rail in preference to a 
yielding superstructure ? e plain answer is, the Americans, for 
obvious reasons, have emp timber. We find their plans ready 
to our eae and we adopt them without reflection. 

My idea of a road, whether for rail or tramway, is that it should 
be permanent, and as near as we can make it firm and un; i 
I am pleased to mark the efforts made in this direction by the in- 
troduction of cast iron sleepers for railways, thousands of tons 
being annually cast in our foundries; and I have hope that when 
the deepens are closer than they are at present, to form something 
like a continuous bearing, percussion will be got rid of; and if 
elasticity be then uired it can be obtained by adopting im- 

vements in the rolling stock, which have been su: te 
both at home and abroad. M. M. E. 

Jamestown, Oct, 4th, 





OLDHAM SCHOOL OF SCIENCE AND Art.—'Three Queen’s medals 
have been awarded by the Department to artisan students of this 
school. The silver medal, for mathematics, to John Armitage; a 
bronze medal, for machine construction and dra’ , to J. Robert- 
son; a bronze medal, for mechanics, to T, John 
Armitage has also gained a itworth Scholarship this year. 

SourH KxEnsmncron MusguM. — Visitors during the week 
ending Sept. 30th, 1871:—On Monday, Tuesday, oS ne 
{free), from 10 a.m, to oe useum, 14,082; Ni 

ortrait and other galleries, 1161; on Wednesday, Thursday, and 
Friday (admission 6d.), from 10 a.m, till 6 p.m., Museum, 1497 ; 
National Portrait and other galleries, me 16,765 ; a © 


corresponding in former 3,689, Total 
— of the =. TS ae 7“ 


motion. One of beige which is sheared 

8ft. 2in. each way, is only half an inch thisk, i 
at the company’s warehouse, . 
semicircular front plate for a marine boiler, 
with a flange round the outer circumference 64in. yy thi 
holes for flues about 3ft. diameter, cut and flanged 
special machinery. 
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THE LANDORE SIEMENS STEEL WORKS. 


Havine recently paid a visit to the Landore Steel 
Works, we are able to give a Eee description of the 
which are being carried out there. e principal 
novelty upon which the processes there in operation are 
based is Mr. Siemens’ regenerative gas furnace, by means 
of which most intense heats are obtained without cutting 
flames or deteriorating influences. The steel processes 
carried on are of two distinct kinds. In the first, which is 
called the Siemens-Martin process, scrap metal or puddled 
blooms are dissolved in a bath of pig metal previously pre- 
ae on the open hearth of one of these regenerative 
urnaces, and spiegeleisen is finally added, to impart to the 
metallic bath the requisite percentage of carbon and 
manganese. In the other p' pig metal and iron ores 
reviously prepared for the my are brought into com- 
Cinctiann on the hearth of a similar furnace, to produce the 
same final result, namely, a steel of excellent quality. 

The Landore Siemens Steel Company, Limited, was formed 
three years ago for the manufacture of steel by the processes 
invented b . C. W. Siemens, C.E. The regenerating gas 
furnace which he had previously invented, gave him the 
power of producing at a moderate cost temperatures before 
unknown in practical a consequently, no great 
time elapsed © om he applied this new power to the manu- 
facture of steel,sincethe intense heat at his command enabled 
him to keep in a state of fusion for a lengthened period a 
much larger quantity of malleable iron than was practicable 
before the invention of his furnace, The difference between 
the Siemens and the Bessemer process of making steel is 
that by the former method the metal is kept for any time 
slowly simmering in a state of fusion, so that, by the ad- 
dition of ing proportions of the ingredients at such 
times as sag be convenient to the manager of the furnace, 
steel of any temper can be made. The process is so com- 
pletely under control that steel containing any desired 
quantity of carbon can be made at will, whereas steel con- 
taining a predetermined proportion of ingredients can 
only be made by the Bessemer process with some diffi- 
culty. Mr. Siemens, by melting together samples of 
iron containing different proportions of carbon, produces 

teel containing any desired quantity of carbon. 

The Landore Works were built nearly two and a-half 
years ago ; they cover about six acres of ground, on the 
west bank of the river Tawe, near Swansea, and at the 
present time they keep about 400 men in constant employ- 
ment. They consist of fifty-two Siemens producers for 
the manufacture of the gas, a melting shop containing eight 

urnaces, ard a forge department containing two eight-ton 
hammers, capable of hammering 450 tons a week. There 
are six reheating furnaces in the forge department. There 
are also in the works six double puddling furnaces with 
shingling hammer, and a mill driven by two of Thwaites 
and Carbutt’s “30in. cylinder” engines, with Rams- 
bottom’s reversing gear, which have already been de- 
scribed in these The mill at present is only 
working one “shift,” or day of twelve hours, and 
t urning out about 350 tons of rails per week. In the mill 
department there are three double straightening presses 
and one double punching press, one “ending” machine, and 
one cold saw. Some new works are in course of erection 
by the same company on the opposite bank of the river, a 
little to the north of the Landore viaduct. At present 
the company do not make their own pig iron, but in the 
new works four blast furnaces will be erected for the manu- 
facture of pig, which will then be puddled and melted. 
Sixteen melting furnaces will be built, and five 8-ton 
hammers put up. It is intended to keep a rolling mill at 
work night oe day. When these new works are com- 

leted, and the iron trade is brisk, the Landore Siemens Steel 
Compeny could find employment for about 1000 men, very 
much to the benefit of the town of Swansea, which has 
been suffering of late because a portion of the process of 
the manufacture of copper is now carried on abroad, the 
ore from many places being no longer shipped to Swansea 
in its crude state. In the new steel works gas furnaces 
only will be used; one very great advantage of these fur- 
naces is that they do not pollute the air with clouds of 
smoke. The iron ore to feed the blast furnaces will be 
brought for the most part from Spain. 

In the steel works now in operation the fifty-two Siemens 
producers for the manufacture of gas are arranged in 
thirteen blocks of four each. The is divided into 
two portions, one of which is conveyed to the melting and 
puddling furnaces, another portion being conducted by a 
second large tube to other melting furnaces, and to the 
heating furnaces for the mill and hammer. The coal used 
in the manufacture of the gas is obtained from the neigh- 
bourhood, and consists of equal parts of “slack” of small 
coal and binding coal. 

In the melting shop there are eight furnaces altogether ; 
four of them are for melting up scrap, and about 62 tons 
per week are melted in each furnace; the furnaces work 
about thirteen heats “od week. First, about one ton of pig 
iron is charged in, then sufficient scrap with very little 
carbon in, to reduce the carbon in the metal in the furnace 
to nil, or very nearly nil, The little carbon in the metal 
is partly boiled out, and this is one of the peculiarities of 
the for if the charge in the furnace be left to 
itself the carbon is slowly boiled away. The necessary 
amount of carbon to produce steel is introduced by adding 
spiegeleisen, which at the same time furnishes the requisite 
quantity of manganese, but after the spiegeleisen is added 
it is necessary to the furnace as qui dys possible or 
the manganese would be burnt my T. nae San woal 
in the is of good quality, and as much steel scrap 
as can be obtained is very quickly used up at the works. 
The following is a fair sample of an ordinary charge :— 


20 per cent. pig iron, 20 cent, Bessemer scrap, 10 per 
cent. rough paddled iron, 15 per cent, Siemens scrap, 
15 per cent, iron and borings, 20 per cent. shearings. 
About 74 cent. of spiegeleisen is then added, which 
much more covers the waste Every now and then 
a little of the melted metal is taken out in a ladle, and 
plunged into cold water; the sample is then broken upon 
ananvil. Its fracture should be bright and crystalline, 


showing a very small Op wpe of carbon—not more than | 


0'l per cent.; it should be tough and malleable. From 
5 to 8 per pos of ae mn = y 3 gh 
cent. of manganese, is thereupon c ugh the 
Tide openings down upon the bank of the furnace, an 
allowed to melt down into the bath. The amount of carbon 
thus introduced determines the temper of the resulting 
steel. In the event Ae the sample contai ' oe — 
carbon, as proved both by its appearance and by chemi 
is, the carbon is & Rat to boil out if the furnace is 
too full, as the addition of more iron might cause accidents; 
but this boiling out takes time. The quickest way is to 
add more decarburised iron, if there is room for it in the 
furnace. In judging the amount of carbon present by the 
appearance of the sample, the rule is, “the more silky 
the metal the less carbon does it contain,” and when it is 
half way between the granular and silky states then the 
bath is ready for the spiegeleisen. 

The accompanying cut, p, 232, shows the form of the in- 
terior of the Rameon In charging it, it is first made quite 
hot, and then one ton of pig iron is charged in ; this takes 
about an hour to melt, and then fills the bath to the proper 
level. After it is fairly melted the men begin to charge 
the scrap on the bank where it is allowed to get 
red-hot before it is tumbled down upon the melted Ris 
iron ; it would chill the bath if it were added cold. The 
men keep on placing quantities of more er less carburised 
metal upon the bank, and tumbling it into the bath when 
hot, until the bath contains about four tons, filling it to 
the proper level. The whole operation occupies seven or 
eight hours. The time varies a little ; on a hot day the 
furnace will not work so well as on a cold one, because of 
the draught. After four tons of iron have been melted 
the men begin to take samples out, and then go on 
charging decarburised iron till the metal gets soft enough, 
at which point there ought to be about five tons in the 
furnace. If it is too hard more shearings are added, if not 
hard enough a little pig iron is put in. Last of all the 
spiegeleisen is put in ; it is placed on the top of the bank, 
and tumbled in directly it is warm enough. Then the 
furnace is quickly emptied, for the forgeability of the steel 
depends entirely upon getting the charge out directly after 
the spiegeleisen has been put in, or else the manganese 
neal all be burnt out, The process of melting takes 
about ten hours from first to last. The furnaces work 
night and day ; there are three men continually attending 
to each furnace, and they work twelve hours each. 

From experiments made in France by M. Sudre, at the 
expense of Napoleon ITI., it was found that it is just pos- 
sible to raise the heat of an ordinary furnace, by means of 
a fan blast, sufficiently to effect the fusion of tool steel 
upon the open hearth, but that the cost of the fuel and the 
rapid destruction of the furnace are commercial obstacles 
to the use of the method. 

In the Siemens steel furnace, represented in one of the 
accompanying engravings, p. 236, the direction of the flame is 
from end to end, and the regenerators are placed trans- 
versely below the bed, which is supported on iron plates, 
kept cool by a current of air; this cooling of the bed is 
very necessary to keep the slag or melted metal from find- 
ing its way through into the regenerator chambers. The 
bottom of the furnace is formed of siliceous sand. Instead 
of putting moist sand into the cold furnace, Mr. Siemens 
calcines the sand, and introduces it into the hot furnace in 
layers of about one inch in thickness, The heat of the 
furnace must be sufficient to fuse the surface of each layer; 
that is to say, it must much exceed a welding heat at the 
end of the operation, in order to impart additional solidity 
to the uppermost layers. Care must be taken that the 
surface of the bath assumes the form of a shallow basin, 
being deepest near the tap-hole. Some white sand—such, 
for instance, as that from Gornal, near Birmingham—will 
set, under these circumstances, into a , Impervious 
crust, —_ of surviving from twenty to thirty charges 
of liquid steel, without requiring material repair. If no 
natural sand of proper — is available, white sand, 
such as that of Fontainebleau, may be mixed intimately 
with about 25 per cent. of common red sand, when the 
same result will be obtained. The actual requirement is 
sand containing about 96 per cent. of silica and 4 per 
cent. of alumina or esia, 

After the steel is melted it is tapped out of the furnace 
into a ladle,as in the Bessemer process, and is then run 
into ingots. The moulds are ended about by one of Brown’s 
steam and hydraulic carriers, which is found to do its work 
very efficiently, but the men who work it have so little 
room on ‘the platform attached to the engine as to make 
their duties about the most unpleasant of any connected 
with the steel works, The ailing furnaces at the Lan- 
dore Works are under the control of Mr. J. R. Wright, 
who accompanied us through the works. 

In the forge department there were two 8-ton hammers, 
and six heating furnaces were employed while we were there 
in forging rail blooms, Each ingot from the melting shop 
is } , hammered, and cut into two blooms, and the 
i weigh from 13 cwt. to 16 ewt. each. Their original 
size is about 1lin. square by 3ft. long; they are hammered 
down to about 6in. square, and then cut in two. Any de- 
fects in the surface of the blooms are chopped out, but the 
blooms at these works are of such good quality that very 
little chopping is required. 

The two rolling mills in this department are fed by 
three five-ton furnaces, The mills are only worked one 
= ata a Dea a. > connection with this 

epartment there are four rail-straig oer, and punchi 

- ines, made = ome. _— and tet One o' 

ese machines is shown in accompanyi ving, 
ne was constructed for Gas thseahld purpose 
anching, shearing, and straightening rails; it can 


also be fitted with an t for snipping out 
the sides of single-hended saile to receive the spikes 


areof the V form, with loose strips for up the wear. 
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purchase ing driven by an engine fixed to the side of 
the main frame. The tools for the several p above 


mentioned are secured to the bottom of the slide by means 
of bolts, movable in a T slot hole; provision is also made 


d | in the bed of the machine for suitable dies, bottom shear 


blade, and restsfor rail straightening; the main frame, it will 
be seen, 1s made in two halves, and securely bolted together, 
one half of the machine being a counterpart of the other. 

In the same shop there is a grinding machine. Some- 
times the men, in cutting the rails, do not shorten them to 
the exact length, and as some of the railway companies 
will not take themif they are, say, jin. too long, they are 
shortened by the grinding machine, which has a steel tool 
with two cutters. The rails are then punched, and placed 
on a bench to be inspected. The inspector for the Great 
Western Railway will not pass the rails if the holes are as 
much as lin. out of position. 

A large hammer, by Messrs. Thwaites and Carbut, is 
in course of erectioli to do the heavy forgings. This 
double-action steam hammer we shall possibly illustrate 
in an early impression. It is of an entirely new and 
improved construction, affording plenty of clear space be- 
tween the square pillars supporting the hammer for the 
manipulation of heavy forgings of every description. The 
cylinder has a conical steel piston, fitted with Ramsbottom’s 
rings ; to the side of it is attached the compound valve 
box fitted with a valve for regulating the admission of 
steam, and there is an equilibrium valve of simple con- 
struction for working the hammer itself, either single or 
double action. The base of the cylinder, which is made to 
span the two guides, is secured thereto by bolts and strong 
wrought iron clasps shrunk on. The cast iron guides are 
bolted on the top and in between the main girders ; these 
cross oy are made entirely of wrought iron plates, well 
braced and strengthened by angle and L iron, the plate 
edges all being planed, and every hole drilled and counter- 
sunk before riveting together. The piston-rod is attached 
to the tup by its having a spherical end accurately fitted 
into a steel cup in the tup’s recess, and being held by 
washers which are also made to fit ; the washers are held 
down by cottars, whose angle of inclination causes them to 
tighten themselves by the downward blow of the hammer. 
The tup is thus left free to swing on the ball, avoiding 
any side strains being thrown on the piston-rod, and thus 
preventing breakage ‘both of rod and cylinder. 

The rails for the Metropolitan Railway, made at the 
Landore Steel Works, have a flange of 63in. across, which 
is a great width to “bring up” in steel, and can only be 
done with good metal; the steel if of second rate quality 
will crack along the edges of the flange. 

We saw several testing machines in the works where 
inspectors > ag by the different railway companies 
test the rails before accepting them of the makers, The 
test for the bridge rails on the Great Western Rail- 
way is a weight of 21 cwt., allowed to fall from a height 
of 6ft. 4in. upon the centre of a piece of rail supported 
upon bearings 3ft. 6in. apart. The blow is re three 
times upon the centre of the same piece of rail, and if the 
centre of the rail be then deflected about 7in. the steel is 
considered to be good. Sometimes the result is a deflection 
of not more than 5in. or 6in., and sometimes the piece of 
rail breaks, but not often. 

The total fall of the machine is 24ft., upon an anvil 
block of solid iron, weighing 15 tons. The rigidity of the 
anvil is an important point in testing steel rails or bars. 

The test of the Bristol and Exeter Railway Company is 
a 10ft. fall of 2240 Ib.; three blows; 5ft. bearings. 

The rails for the Metropolitan Company weigh 86 Ib. to 
the yard, and are tested, not by a falling weight, but by the 
dead weight produced by hydraulic pressure. A piece of the 
rail is placed upon 5ft. Leatians and a slightly curved iron 
surface 3$in. in width is made to press upon the centre of 
the sample rail selected for testing. The test is that under 
these conditions a pressure of 40,000 Ib. shall not deflect 
the centre of the rail more than lin.; also that 60,000 lb. 
shall deflect it 9in. without breaking it. 

A steel rail has fully six times the life of an iron rail, 
and the difference in price between them is about £5 
per ton. Steel rails now cost £12 per ton. 

The working of the ore process is on the whole similar 
to that of the scrap or Siemens-Martin process, By one 
modification the ore is mixed with fluxing material and 
melted in a separate furnace, and its partial reduction is 
effected by means of carbonaceous matter. The ore thus 
prepared is cast into blocks, which are thereupon melted in 
a metallic bath of pig metal previously prepared. By 
another modification, the ore is deoxidised in a vertical shaft, 
and is incorporated with pig metal and melted ore, form- 
ing concrete blocks, which are melted in a steel melting 
furnace. In this latter modification, which has only been 
worked experimentally as yet, the bulk of the steel is 
derived directly from the ore, but in order to work the 
process successfully ores of superior quality have to be re- 
sorted to, The accompanying engravings, p. 236,shows the 
steel melting furnace employed in working out the ore pro- 
cess. There are four of these furnaces in use at Landore. 

There is a laboratory attached to the Landore Steel 
Works, under the direction of Mr. A. Wallis, where 
every sample of iron which enters the melting fur- 
naces is first analysed to ascertain the proportion it 
contains of sulphur, phosphorus, and silicon. Every 
charge from the melting furnaces is tried also by the 
colour test for carbon. If the proportion of carbon is 
found to be rather high a rail is rolled and a piece of it 
cut off and tested before the remainder of the ingots are 
hammered, If it does not stand the test the ingots are 
sent back to the furnaces. 

The following is the method employed at the Landore 
Steel Works of determining the amount of carbon in steel 
or pig iron, by the coloration’ test devised by Professor 

rtz, and thus described in “ Percy’s Metallurgy : ”— 
“Sesquioxide of iron dissolved in nitric acid, if not too 
concentrated, yields a solution which is free from colour, 
or has only a feeble greenish tint. When pig iron or steel 


hich | is acted on by nitric acid the solution is coloured by the 


ee to the amount of combined 
carbon present, and there is no action on the graphite. A 
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THE OPENING OF THE MONT CENIS TUNNEL, | ‘tin in correspondence with others, and was mainly 


(From our Special Correspondent.) 
Chambery, September 22, 1871. 

THE great tunnel of the Alps is completed, and it has | 

been inaugurated, but it is not opened to the public, nor | 
will it, until the line from St. Michel to Fourneaux is 

finished. The present condition of this short line is only | 

what might be espe’ from the avowed hostility of the | 
Paris, Lyons, and Mediterranean Railway to the Mont 
Cenis route. It was perfectly well known a couple of 
years ago—and indeed much earlier than that—that, unless 
anything unforeseen occurred, the tunnel would be com- 
pleted by the summer of 1871. The line upon the Italian 
side, from Bardonnéche to Bussoleno, was pushed forward 
80 as to be ready at the proper moment, but the ten miles 


| filled by persons who, like myself, were returning from 
|the inauguration of the Mont Cenis Tunnel. The 





CENTRE RAIL BRAKE, 


from Fourneaux to St. Michel were not commenced until | ey for showing ofi the disadvantages of the 


quite recently, although yo | had been laid out long ago. 
An eminent contractor who was my neighbour at the | 
banquet at the Palazzo Cangnano last Monday night said 
that it was the case of the hare and the tortoise over again. 
This is probably a too favourable opinion. It has not been 
so much a case of making up for lost time as it has been a 
case of unwillingness to begin the work at all. In truth, 
looking at this section from the commercial point of view 
alone, irrespective of other considerations, I cannot blame | 
them for being reluctant to undertake it. It has been 
enormously costly to construct, it must always be utterly 
unremunerative, and very expensive to work, and a t | 
— of trouble will be required to keep it in working | 
order. 
It is said that these ten miles from Fourneaux to St. | 
Michel will cost £50,000 per mile, which is, I believe, the | 
= at which the late Mr. Brassey offered to construct them. | 
e contract was let at a considerably lower figure, but | 
extras have brought up the cost to the sum I name. There is 
not, I believe, an eighth of a mile at any part that does not | 
contain either important bridges, or tunnels, or conduits, | 


ont Cenis route was eagerly seized upon by the mis- 
ided officials of the Paris and Lyons Company. 
nstead of detaining goods trains to allow us to pass, 





THE CENTRE RAIL ON A CURVE, 


or retaining walls, or heavy cuttings and embankments. | they detained us to pass the goods train. Instead of 


Some of the ground that has been tunnelled is abominably 
bad, and is little better than a moving mass of débris. 


ining time they lost it everywhere, and took three 
ours and a-half to travel the fifty miles between St. 


and in producing a very unfavourable impression in regard 
to the Mont Cenis route. We who were proceeding to 
Paris lost in consequence an entire day. 

There is less probability that traffic over the line from 
Bardonnéche to Bussoleno will be impeded by causes such 
as those referred to at the beginning of ‘the last paragraph, 
for much greater pains have been taken in laying it out to 
avoid such casualties. But even it will be liable to inter- 

| ruption from heavy snowfalls, whilst as a line it is scarcely 
| more desirable to work than that on the French side. 
| The difference of level between Bardonnéche and Bussoleno 
is 2719ft., and the length of the line is nearly 24% miles. 
The average gradient is therefore about :1 in 47, but I 
| understand that on this side, as well as on the other, there 
are inclines of 1 in 33. As I have already said there are 
| no less than twenty-five tunnels in this section. There are 
| two others between the French mouth of the tunnel and 
Fourneaux, and eleven more between Fourneaux and St. 
| Michel. The aggregate length of these tunnels between 
Bardonnéche and St. Michel, excluding the great one, is 
12,014 metres, or including it 24,862 metres, which is 
nearly equal to 154 miles.* Fifteen and a-half miles of 
tunnelling on a line scarcely exceeding fifty miles in length 
| is, I believe, an amount that is not equalled upon any other 
line in the world. 

The total length of the line from Turin to St. 
Michel is made up as follows :—Turin to Busso- 
leno, 47! kilometres; at Bussoleno the line quits 
the railway from Turin to Susa.; Buasoleno to 

| Bardonnéche, 393 kilometres; great tunnel of the Alps, 
124 kilometres; French mouth to Fourneaux, 5 kilometres; 
Fourneaux to St. Michel, 16 kilometres; total, 120+ kilo- 
metres, or 75} English miles, 

The minimum time that is likely to be occupied from 
Turin to St. Michel, when the whole line is open for traffic, 
may be put at five hours, viz.:—Turin to Bardonnéche, 
3 hours 45 min. ; ge of tunnel, 25 min.; French mouth 
to St. Michel, 50 min.; total, 5 hours. 

I believe this to be the minimum time in which it is oe 
sible for an ordinary train to make the journey. t is 
highly probable that six or more hours will be occupied 


The line crosses the courses of numerous torrents which Michel and Chambery, and upon arrival at the latter | upon it. Now, two mornings ago I came from Turin to 


fall into the Arc, and, although a 
been done to 
tain streams, I anticipate that they will stop the 
traffic by and by not at all unfrequently. Manv 
of them are filled with immense boulders which 
could be started with but little force, and, once 
started, nothing will stop them until they arrivid 
at the bottom of the valley. If they fall—and 
it is highly probable that they will fall from time 
to time—they will plough up the permanent way 
and carry away the masonry at the tunnel 
mouths with the greatest ease. I notice that 
stones are already accumulating in some of the 
conduits. Unless this dibris is cleared away 
from time to time it will be certain to cause great 
— eas hes 
e expense has been tly enhanced b 

constructing the line for see pelen of rails, etek 
of waning it a single line, as was originally in- 
tended. am at a loss to imagine why this has 
been done. The line from Arly to St. Michel is 
a single line, and so is that from Bardonnéche to 
Bussoleno, This isolated section of double®line 
has, therefore, no greater value than a long siding. When 


I add that the difference of level of St. Michel and Four- | 


neaux is 1040ft.—the former place being 2441ft. and the 


latter 3481ft. above the level of the sea—and that, conse- | 


} t deal of work has | place the whole of the travellers were told, with 
inst the outbreaks of these moun- | very unnecessary roughness, that they must turn out, as| five minutes, including all stoppages and losses of time of 





THE COVERED WAYS OF THE FELL RAILWAY, ITALIAN SIDE OF THE PASS, 


the train would not proceed any further. This was at 
10 p.m. on a drizzly night. A hundred or a hundred and 
twenty first-class passengers, most of whom had through 
tickets and were going long distances, had, therefore, to 


quently, the average gradient of the whole line is 1 in 50, | descend into the darkness of the night to seek some place 
it will be at once perceived that this is ‘anything but a where they might lay their heads. No train was expected, 


desirable piece of line to 
work.* is, however, is not 
the whole truth. There are 
places where there are gra- 
dients of no less than 1 in 28. 
The new piece of line seems 
to be tolerably well secured 
against the attacks of the Arc, 
but the same cannot be said 
for the few miles between 
St. Michel and St. Jean de 
Maurienne. A considerable 
portion of these seven and 
a-quarter miles has had to be 
reconstructed — indeed, laid 
out afresh—since they have 
been opened for traffic, and 
it is not at all improbable 
that other portions will be 
washed away, or covered up 
by éboulements at some future 
date. Only last July one of 
the torrents flowing from the 
direction of the Col des En- 
combres overflowed its bed 
after a sudden downpour of 
rain, streamed over one of the 
tunnels between St. Michel 
and St. Jean de Maurienne, 
peg he by its two —— 
a oe rt of it 

with 43ft. o Seldes and 
mud. It took the company 
four weeks to put this tunnel 
into working order again. 
And y, in the very 
same neighbo another 
torrent broke away from its ordinary channels, flowed 
over the line, and left behind mud and stones two or 
three feet deep, for a length of 30ft. to 40ft. The latter 
éboulement caused the departure of the train which should 
have left St. Michel yesterday at 3 p.m. to be delayed 
until 6.15. This train was the solitary daily through 


* This line throughout—tunnels and bridges included—is constructed 
Sa eae The cost is said to amount to £20,000 per 











THE MONT CENIS ROAD AND THE FELL RAILWAY, NEAR THE SUMMIT OF THE PASS, ON THE ITALIAN SIDE. 


and the station was consequently bare of porters and con- , 
are bad , as I knew the town and | 


veyances, I did not fare 
had friends on the spot; but others did, and delicate 
women, with children, wandered. about the sloppy streets, 
minus their lu, and conveniences for ing the night, 
for a long time before they could obtain lodgi If it will 
afford the company any satisfaction to know it, let me assure 
them that by this very simple proceeding they succeeded in 
causing an immense amount of discomfort and annoyance, 


St. Michel, across the Mont Cenis, in eight hours twenty- 


divers kinds, and there was (1) much loss of 
time from stoppages at all the stations on the 
road; (2) a delay of more than an hour at Susa 
(break of gauge); (3) a considerable delay on the 
summit of the pass from examination of passports; 
(4) a halt at Lanslebourg of about fifteen minutes 
(change of engine); (5) a long stoppage at Mo- 
dane to put on extra carriages conveying the 
returning French Ministers. With proper man- 
agement the journey might have been easily 
made in six and a-half hours. However, in 
order to institute a comparison we must take the 
actual running time, which is eight hours, and 
to this must be added one hour more for break 
of gauge at St. Michel. Nine hours in all are 
occupied at the present time before the traveller 
from Turin gets clear of St. Michel. Supposing, 
then, when the tunnel is opened for traflic, the 
same journey occupies five hours, there will bea 
clear gain to travellers of four hours. This is 
the maximum amount that is possible, and I do 
not believe that the saving will be so mach. The questions 
at once occur: First, was it worth while to go to the 
gigantic expense which has been incurred upon the con- 
struction of the great tunnel of the Alps and its connecting 
lines merely to save four hours in the present traffic over 
the pass of the Mont Cenis? Secondly, is there a proba- 
bility that there will be such 
a development of traffic as 
will render the tunnel and its 
connecting lines a commercial 
success at any future date ? 

The first of these questions 
I answer unhesitatingly in 
the negative. The number 
of ngers from France to 
Italy, and from Italy to 
France, over the Fell Rail- 
way, in the twelve months 
ending June 30th, 1871, a- 
mounted in round numbers 
to 14,000 each way, or 28,000 
in all. The goods tratflic, 
although worth carrying, was 
of little moment compared 
with the passenger traflic, 
and its consideration may be 
neglected. The Fell Rail- 
way, however, has not quite 
superseded the use of the 
Mont Cenis Road. At the 
present time one diligence 
runs per day each way be- 
tween Susa and St. Michel. 
These coaches convey on an 
average not more than a 
dozen persons each, A cer- 
tain number of persons who 
are too poor to use either of 
these means of locomotion 
also cross the pass each day. 
Putting all these together I 
estimate that about 42,000 

rsons crossed the Mont 
Cenispass in the year ending J une 30th, 1870. Wasit worth 
while to spend nearly £3,000,000 upon the tunnel, and about 
£1,250,000 upon its connecting lines, merely to save four 
hours to 42,000 persons? Or let us neglect the cost of the 
lines and suppose that they will pay a fair dividend to their 

ied outh 
asanapeeh ie exticecta  emigen mea 
18, yards, The entire length of tunnel between the mouths actually 
used (that is, Ss small curved tunnels at each end) is 14,0514 
| yards, or eight miles but 85ft. 
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shareholders from other sources of income arr by the 
way, they never can do), and let us merely look at the cost 
of the tunnel. 5 per cent. on three millions is £150,000. 
Can four hours’ time of the 42,000 persons who cross the 
Mont Cenis be worth £150,000, or even a quarter of that 
amount? This is, of course, a very prosaic way of looking 
at the matter, but I maintain that it is the correct way in 
which to consider it. What are the benefits which the 
opening of the tunnel will confer upon humanity about 
which we hear so muchin after dinner speeches? Why, 
they are nothing more than the number of hours and the 
number of francs which will be saved to persons who wish 
to make use of this route. 

Those who are sanguine reckon, of course, upon a great 
development of traffic. There cannot be a doubt that the 
traffic will increase sooner or later, but it is beyond the 
power of anyone to tell to what extent it will be aug- 
mented. It depends mainly upon the Paris and Lyons 
Company. If an express service of trains is not instituted 
between Macon and St. Michel, in correspondence with 
the existing expresses from Paris to Magon, &c., I think 
it may be taken for granted that the increase upon the 
present traffic will be infinitesimal, particularly if the 
rumour is true that a through service is being organised 
from Ostend to Brindisi, vié the Brenner, for the con- 
veyance of the Indian mail, which will accomplish the 
eutire distance in fifty-two hours, without change of car- 
riages. Should this rumour be correct, passenger traffic 
over the Mont Cenis will be likely to be diminished rather 
than increased, for a large part of the Fell traffic has been 
from through passengers between Paris and Turin, Milan 
and Florence, many of whom were proceeding from 
England to Brindisi. 

It is not worth specilating any more upon this matter. 
In a few weeks it will be decided whether the new Cenis 
route is to be made an utter failure, or whether the mis- 
taken selfish policy of the Paris, Lyons, and Mediterranean 
Company will be so far modified as to permit the new route 
to become useful in a certain degree. In the meantime the 
traffic across the Mont Cenis pass will be carried by the 
Fell Railway, and I take the opportunity, in concluding 
this letter, to say a few words about that very remarkable 
line, which has been at work during the last four years, 
It was constructed at a cost of £8000 per mile, includin 
rolling stock. It has never, I believe, paid a dividend, an 
a great part of the capital will be lost; for, according to 
the terms granted to its promoters, directly the great 
tunnel of the Alps is opened the Fell Railway must be 
pulled up. The two circumstances which have rendered 
this line a commercial failure are:—First, the early com- 
pletion of the tunnel; secondly, the heaviness of working 
expenses. Two things in particular caused the working 
expenses to be unusually heavy. The first was having to 
clear away in the winter enormous masses of snow in order 
to keep the line open. The line, being a temporary one, 
was not protected so efficiently against the snow as it would 
have been had it beena permanent one. The covered ways 
only partially answered their purposes, and the snow 
frequently drifted through the cracks in the planking 
and half filled them up. On the summit of the 
pass prodigious masses of snow fell sometimes. 

I understand that the Grand Croix station was occa- 
sionally completely covered over, and one could walk 
over the§, top of it without being aware of its 
existence. And far down either {side of the pass the 
depth of snow was frequently greaterthan could be ploughed 
away with a snow plough, and passages had to be opened 
by gangs of workmen. ‘The second cause of the heaviness 
of the working expenses has been the excessive sharpness 
of the curves, which in many places are only 40 metres 
radius, These curves have made sad work with the engines, 
particularly with their mid-motions or horizontal driving 
wheels, which grip the centre rail; and the centre rail itself, 
in consequence of the excessive friction (I may almost say 
hammering) that it has had, has been rolled out and re- 
duced in dimensions so that the guide wheels of the carriages 
and the horizontal driving wheels of the engines cannot 
work over it in the smooth and easy manner that they did 
at the commencement, when everything was new ard as it 
should be. I have the best authority for saying that, had 
the curves been 100 metres radius Prectom g ‘of forty, the 
traction expenses would have been not much more than 
half what they are at present. With larger curves, engines 
of « longer wheel base could have been constructed, and 
consequently the centre motion would not have been shut 
up in so confined a space, necessitating, as it does now, 
rods so short that the difference of 2 millimetres will occa- 
sion a jerking in turning the centres pitiful to behold. 

The Fell Railway on the Mont Cenis, should, I think, be 
regarded as an engineering success, Had it had a longer 
life it might have paid dividends in course of time. Many 
of the expenses have been steadily reduced by Mr. Fleming 
Mitchell, the locomotive superintendent, who, if I am not 
misinformed, has also almost reconstructed the engines 
since they were first put to work. At the present time 
there are three classes of engines running, respectively of 
the weight of 22 tons, 23 tons, and 26 tons, Their con- 
sumption of fuel, in June, July, and August, 1870, 
amounted to 22°884, 25°051, and 23°912 kilos. per kilo- 
metre, and this has been reduced in the corresponding 
months of this year by Mr. Mitchell to 21°837, 19°252, and 

7'502 kilos. per kilometre. The heaviest train as yet 
taken over the line was one of 36 tons ; but greater things 
might have been expected, for along with the reduction of 
the consumption of fuel the power of the engines has been 
increased, Those most recently put to work have the two 
motions disconnected, that is to say, working independently 
of each other, and consequently the centred motion lies dead 
when not running over the centre rail. I understand that 


the locomotives of this class have not given one-tenth part 
of the trouble of those which were tirst employed, wherein | 


the inside and outside motions were coupled. 
I mention the above failings in no spirit of depreciation. 
Tn more than one respect the Fell Railway and its mapagers 


are worthy of the highest commendation. The centre rail | 
is a most superb institution, merely regarding it as a 
means of obtaining unlimited brake power. 


At the be- 


ing, when the és were new to their work and 
to their line, the full power and advantages of the centre 
rail brakes were not manifested; but, latterly, in my runs 
over the line, I have noticed with satisfaction the increased 
dexterity in the manipulation of the brakes that the guards 
and drivers have acquired, and the thorough control that 
they have over the trains at any and every part of the line. 
It deserves, too, to be recorded in letters of gold that not 
a single accident of any sort whatever has occurred to pas- 
sengers upon this railway since it has been opened. The only 
accident that has taken place happened to a goods train in 
December, 1869, between Susa and the summit of the pass. 
It was coming up, and encountered a storm of such violence 
that the train came to a standstill three times in the course 
of two kilometres, The chief guard got down to consuit 
the driver, and it was determined to go back; but, instead 
of waiting for the signal from the guard (who should have 
returned to his van), the driver reversed his engine at once, 
and, as not a single brake happened to be on, the train ran 
away and off the line at a sharp curve about a kilometre 
lower down. Both guards and driver were in fault, the 
former for not screwing down their brakes directly the 
train stopped, and the latter for not waiting for the signal. 
The gu were killed, and the driver was di ge 

This is the only accident that has occurred since the Fell 
railway has been at work, and this fact, I think, speaks 
volumes for the efficiency of the centre rail brake, and for 
the care which has been exercised by those who have had 
the working of the line. Who would have supposed a 
few years ago that we should ever see a railway practically 
at work which rises 5211ft. in 12} miles, or who would 
have thought that passengers would be conveyed by the 
hundred thousand over such a line without injury to life 
or limb? I regret the fate which threatens it, because it 
deserves a longer life, and I regret it as a simple traveller, 
for now no more shall I see when crossing the Mont Cenis 
the grand Fort Lesseillon, the glacier clad Dent Parassee, 
the sunny Levanna, and those zigzags in the road which for 
sixty years have been the wonder of those who go this way; 
but I shall pass through endless tunnels, seeing littie and 
smelling much, and shall exchange the clear invigorating 
Alpine air for an atmosphere of steam and grease, not 
poisonous, perhaps, but not agreeable. 

[We are indebted to Mr. Edward Whymper for his 
courteous permission to reproduce the illustrations which 
accompany this article from his work entitled “ Scrambles 
among the Alps,” and we take this opportunity to refer our 
readers to that work for further information upon the 
Mont Cenis, the Fell Railway, and the great tunnel of the 
Alps.—Eb., E.] 





EXCURSION OF THE IRON AND STEEL INSTI- 
TUTE TO STAFFORDSHIRE AND SHROPSHIRE. 


(Concluded from page 224.) 


Fripay, the last day of the excursion, was spent in visiting the 
ironworks of Shropshire. A large party assembled at the Great 
Western Station, Wolverhampton, from whence they were con- 
veyed by special train to Hollinswood Junction, and were here 
met by the representatives of the Lilleshall Company. A locomo- 
tive belonging to this firm was immediately attached to the car- 
riages in the place of the one that had brought the train from the 
starting point, and under the conductorship of Mr. Horton, the 
head manager, the visitors started off on the ‘company’s own line, 
and shortly arrived at the Prior’s Lee Blast Furnaces. There are 
four furnaces of the same type as the majority of those in South 
Staffordshire, and hot blast is used in allof them. In the large 
hot air stoves cast iron syphon pipes are used, and the heat is ob- 
tained from the combustion of slack or small coal, whilst in the 
blast engine boilers steam is raised a the waste gas taken from 
the top of one of the furnaces, ere are two blast engines 
coupled together, each having beams, with the steam cylinders at 
one end and the blowing tubs at the other. The beams at the 
steam cylinder ends are extended in upward curves, to which 
are attached ting rods, i cranks at each end of a 
shaft, on which there is a heavy fly-wheel. These engines 
are very highly finished, and stand in a large house, They 
are high-pressure, and work to a high de; expansively. 
The materials are raised to the tops of the furnaces on a 
double lift, set in motion by a small vertical engine. The 
native coals and mines of Shropshire are alone used in these fur- 
naces, with the exception of a small admixture of hematite. All 
the native mines are got from the estate leased by the company, of 
which there are about seven square miles, and half a million tons 
of coal and ironstone are raised each year. The party were taken 
in their train from the foregoing furnaces to the large ironworks 
belonging to the same firm. A large forge first was entered, and 
is specially worthy of notice, for the arrangement was admirable. 
Two rows of puddling furnaces are placed, one at right angles with 
the other, the machinery being at what would be the base of the 
triangle, were a line drawn connecting the extreme ends of the 
two rows of furnaces. What we particularly wish to mention is 
the way in which the waste heat from the peer hear connss was 
utilised for raising steam. The furnaces were placed longitudinally 
with the charging doors facing into the works. They were built 
in pairs, one the opposite way to the other, so that the necks came 
together. Between every pair of furnaces stood a double-flued 
boiler fixed at right angles to them, and into each flue the neck pf 
a furnace was conducted, the waste products passing through 
were received into a culvert connected with a large chimney or 
stack. This is perhaps the best mode of arranging bvilers as eS 
contrived to utilise as far as possible the waste heat, and it has 
the advantages of nut monopolising much space and of giving very 
little inconvenience tu the men by radiating the heat. ‘The various 
mills inspected were of the usual class, and were orderly and well 
kept. Attention was drawn tv several charcoal fires, in which the 
iron was being worked. At the other end of this establishment 
the train was in waiting, the visitors resumed their seats, and 
next alighted at Lodge Blast Furnaces. This we must really class 
as a model plant ; the approach was like the drive in front of a 
nobleman’s residence. There are five furnaces, in which nothin 
but cold blast iron is made, of a quality too well known to pa 
mention from us, ‘These are the highest cold blast furnaces in the 
wor! formerly only about 52ft., they have been raised 
to 70ft., and change has been exceedingly beneficial, for 
whereas it used to take 3 tons 3 cwt. of coal to smelt one ton of iron, 
| now only 2 tons 15 cwt. of are necessary for the same 
| purpose. The blast engines here are of the same class as those at 
rior’s Lee, but are much finer. They have steam cylinders 40in. 
and blowing tubs 86in, diam with a stroke of 








eter, 
8ft. Steam at a pressure of 351b. to the square inch is used, 
and not condensed, but is worked wely, being cut 
| off at one-fourth of the There are six boilers, 
each having two flues, The are & excellent speci- 
men of good wor'! P, are elaborately fi We 
understand that they were in the company’s own shops. A 


|, weighing about 450lb. The gun 





conveyed to top of these up an incline; a large at the 
Cotton fe Sled antl Mae Geode by a small engi fo the top, 
where it tips its contents into the The coal is coked 


in brick ovens, of which there are fifty. The large foundries and 


fitting shops were next visited, where there is some heavy work in 
os amongst which we noticed large pum: es with 
2in. cylinders, and strokes of 11ft., intended for the Birmingham 


Waterworks, 
and blowing 
these shops, and a very powerful steam crane in 

impromptu luncheon was provided, of which the visitors partook, 
and were afterwards conveyed in their trains to the tag | village 
of Coalbrookdale. The famous works were visited whe braham 
Darby first succeeded in smelting iron with mineral fuel. This was 
accomplished by David Dudley in the reign of James I,, but the 
secret died with him, for area ad trials were ter 
his time it was left for Abraham Darby 


There were also 
There 


moulding, casting, and finishing some handsome pieces of work. 
The renowned three-legged pots first made by Darby are still 
made here in numbers. We were surprised at findin 
scarcely any mo g machines here of any importance; we sho 
fancy that where so many thi are continually being made of 
a class these would save much tedious hand labour. From these 
works the company walked to the Coalbrookdale Institute, where 
a splendid luncheon had been provided by the Shropshire iron- 
masters, but before sitting down to this there were many inter- 
esting things to see; for the finest samples of geen | had 
been brought from the works here, and there were some valuable 
relics. Amongst these was what is said to be the first iron rail 
ever laid down, and a very rough article it is, for it is merely a 
rough bar of cast iron. e cannot help noti the remark Mr. 
Bessemer made use of when he noticed it. He said to those 
standing near him, “‘Gentlemen, you see the first rail was made of a 
homogeneous material, and now after many years we are coming 
back to a material of the same nature, but not so brittle, as we 
find it is the most economical to use.” He of course alluded to 
steel rails, Photographs and old Es were shown of the first 
iron bridge, which was erected by Abraham Darby, and an oppor- 
tunity was offered for seeing the origi which is still across the 
Severn close to this spot. fire-box and other portions of a loco- 
motive were shown which was invented by William Reynolds, and 
is said to be the first ever made, but it never was,of much service, for 
a fatal accident happened when it started, and it was thrown on one 
side. The same gentleman invented the well-known inclined plane 
at Coalport which carried boats from a canal on a high level to one 
207ft. below, and answered the purpose of several locks, Mr. W. QO. 
Foster ded ~ the ow gg oy Ly cogenion — 
interesting speeches were r. Horton in his speech sta 
that he would give two instances to show how the iron trade had 
fluctuated. In 1816 the trade of Shropshire was so bad that they 
thought of taking down the works and selling the bricks, whilst 
later on he had known 100 tons of cold blast iron sell for £1000, 
and this pig was;conveyed into Staffordshire by the customers, 
At the conclusion of the repast the party p’ by train to 
Wolverhampton, and, as this concluded the excursion, went their 
several ways to their own homes. 





Lavnen.—On Tuesday, the 3rd inst., Messrs. Cunliffe and 
Dunlop launched from their engineering and shipbuilding works 
at Port Glasgow The Arthur, an iron paddle steamer, 150ft. long, 
22ft. beam, and 60-horse power nominal. She has been built to 
the order of Messrs. Gregor, Turnbull, and Co., of Glaagow, and 
is intended for colonial mail service at Trinidad. ‘ , 

LavuNoH OF TH HeEcATE.—On Saturday her Majesty’s twin 
screw armour-clad turret ship Hecate, four was mere = A 
launched by the builders, Messrs. J. and W. oy at the’ 
shipbuilding-yard, Cubitt-town. About two o’clock ene of 
—- anaes to knock —e the bere ogee in h the 
vesse , the pipes used for li e ship were discon- 
nected with the shore, and pamoewbe to the time named for the 
launch the Hecate was ready to take the water. The word was 
passed to “ Stand clear,” the last supporting wedge was knocked 
away, Mrs, Bayley pronounced the ship’s name and threw a bottle 
of champagne which, hanging from a blue riband from the deck, 
was broken against the iron bows as the pondrous monster g' 
steadily and swiftly stern first into the river, where, catching the 
force of the rising tide, she turned up-stream and was soon hidden 
from the sight of the launching party. The Hecate is one of four 


vesse the “Cyclops” class of Monitor turret ships, 
ordered by the Government about twelve mages om Two were 
ordered from shipbuilders on the Thames, the third on the Clyde, 

The Hecate is the second launched, 


and the fourth on the Tyne. 
These vessels - intended oe defence KA = —_ and 
Channel seas, it is confidently expected ey will prove 
themselves good sea boats. Two vessels constructed on a similar 
made excellent i—one to urne, the 

Messrs. Dudgeon, and another, made for the 
ee ped to Bombay. The Hecate, of 

107 tons burden builders’ measurement, is 225ft. in length, 
45ft. in breadth, has a depth of 16ft. in the hold. She is 
made of iron a ae and amidships a space about 120ft. in 
length is enclosed, roughly — by an elliptical breastwork 
of defensive armour-plating 9in. and 10in. thick, backed by East 
India teak, and lined with two thicknesses of 4in. iron plate, 
This bulwark, impenetrable to shot and shell, is carried completely 
around the vitals of the ship, protecting the engines, the appa- 
ratus to be use for steering in battle, and the powder magazines. 
Two turrets, similarly plated, rise above this breastwork, by 
which their revolving are protected. Each turret is 
pierced for two 18-ton guns, which will throw shot and shell 
gun-carriage sare placed el 

in the turret, and are fitted with Captain Scott’s 
to counteract the recoil of the gun, There 
are also india- buffers to decrease the effect of the shock, 
The turret is made to perform a complete revolution on its 
axis in less than one minute by means of a pinion ‘worked by a 
small auxiliary engine, which is supplied with steam from the 
boilers of the principal engines. Between the turrets and raised 
above them is an a pilot-house, in which during an 
action the captain is to his place and give his orders to an 
ofticer, who communicates them by telegraph to the engine-room 


to each other 
compressor pla 


and -tubes to those commanding in the turrets, 
When the ship is not in battle her course will be di d from the 
hurricane ao eeen te the ertintey onlay 6 ratus and a 
chart-house. On this deck also the ship’s boats, lifted by der- 
ricks attached to a light iron mast, are to be secured on ‘* crutches” 
in weather. 


rough entilation is } any for by a downcast air- 
shaft and steam fans, which will drive fresh air through light iron 
pipes into all the compartments of the vessel. The armour-plated 
central portion of the ship hasa double bottom, the space between 
the two skins being divided into water-tight cells, while the un- 
protected portions fore and aft are divided between decks into 
compartments separated by iron bulkheads. When afloat, the 
Hecate drew 8ft. 7in. forward and lift. 10in. aft, but when com- 


and pared Der draught will be 15ft. 6in., 
The elas of the rant wit she is armed being about 1vft. 
below the water line. She will be —— by two four-blaced 
screws, worked by two pairs of 250 nominal horse-por:er, 
rng and on the banks of the 
The ship will be completed in the Millwall Docks, and will after- 
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RAILWAY MATTERS. 

TuE Birmingham Town Council has decided to borrow upwards 
of £336,000 for the construction of tramways. 

TuE Chicago and South-Western Railroad was formally opened 
j bow | ge on the 27th ult. Sg Grant in person, as- 
sisted by man itizens. This is the first time in 
twenty years that a has been opened by the i ; 
A SPECIAL 


meeting of the Forth and Clyde Junction 

Goneoue was on Friday at Stirling, the Duke of Montrose in 
the , when an agreement for the maintenance, management, 
of the railway by the North British Railway Company 

Ir is that Mr. manager of the Midland Rail- 
timated to Mr. John Darlington, of Bradford, that the 


way, has 

engineers of the com had been instructed to prepare plans 
with the - of more direct communication between 
Bradford Wharfedale, 


THE residents of Black Waggon-stree 
on Sa — by the i 
street was ith = a 
ah er fo 

we © water, t up to evening was 
ini ited. 4 fe 

Ow Sunday night, about half-past seven, a bar was found laid 
across the lines on the clive newr ar If a 
train had been thrown off the line, the rs would have been 
orm gee off over the arches into the river beneath, the attempt 

g made in the middle of some twenty arches. The police have 
the matter in hand. 

THE report of the Great North of Scotland Company’s directors 
states that the half-year’s expenditure on the repair and renewal 
of the whole brn | stock is equal to the rate of 5d. per train mile, 
which is con sufficient to keep it in full efficiency. During 
the six months 5§ miles of the main line and branches have been 
relaid with new rails, all fished at the joints. 

Ir is expected that the first section of the Ryedale line will be 
opened to Helmsley on the 9th inst. On Sa y a special train 
ran from Helmsley to York by the new route, conveying Earl 
Feversham, the Sleschiontis of Aylesbury, Viscount Helmsley, 
Viscount Barrington, Lord Calthorpe, Colonel Carlton, Lord 
Royston, and Mr, Fitzroy. The Board of Trade ion was 
completed last week. 

THE a of building a railroad from the Luzerne coal regions 
to the Hudson river, to connect the eastern roads, is now assuming 
a tangible form. A company has been formed and known as the 
Lehigh and Eastern Rail Company, and a board of officers and 
directors elected. The line of the road will be from Hazleton to 
Wilkes Barre, and thence in an air line to Port Jervis through 
Ulster county to Fishkill. 

ALL the engineers on the Louisville and Nashville road struck a 
few days ago, on account of a rule of the company that all em- 
ployés must accept their salaries as full compensation for injuries 
received while in the service of the company, their continuance in 
the service being evidence that they assume all risks, and they 
being at liberty to refuse to perform any service they consider 
——— to themselves, The company has withdrawn the regu- 


‘Tae half-yearly general meeting of the Ottoman (Smyrna to 
Aidin) fae was held on Tuesday at the City Terminus Hotel, 
Sir R. onald Stephenson in the chair. The chairman said the 
extension of the railway appeared to be the sole and dertain means 
of making the line so remunerative as to meet all the required 
conditions, and the subject had occupied much attention for some 
time past. It was by no means improbable that before very long 
some arrangements might be made with the imperial ernment 
by other parties who had consulted him on the subject for a cheap 
extension from Aidin far into the interior of the country, requiring 
only of this company to provide at Aidin the requisite facilities 
for storing or taking over the traffic so brought upon the line. If 
this could be effected the anxieties and difficulties of the Ottoman 
Railway would soon give place to such a change as after so many 
| Ar cee and worry would be the more fully appre- 
ciated 


THE half-yearly general meeting of the Rathkeale and Neweastle 
Junction Company was held on Tuesday at the offices, Westminster- 
chambers, V: street ; the Earl of Devon in the chair. The 
report stated that the line continued to be worked with attention to 
economy and with safety to the public. The Government telegraph 
wires had been laid along the line, and were in active operation, 
thus connecting the towns of Rathkeale and Newcastle with the 
city of Limerick, The recent agreement between the Great 
Western Railway Company of England and the Waterford and 
Limerick Railway Company in reference to traffic was likely, as 
the hoped, eventually to embrace the other lines inconnection 
with the latter company’s line. The directors felt that the pro- 
gressive traffic and the steady increase in the returns justified 
them in regarding hopefully the prospects of the company. 

THE report of the Worcester, Bromyard, and Leominster Com- 

y's directors states that the works between Bransford and 
earsett have been resumed. The contractor by his agreement 
undertakes to settle with the creditors of the company and com- 
plete the line to Yearsett, with the n station accommoda- 
tion, ready to be handed over to the Great Western Company by 
the 24th of December next, and to receive in payment 000 
first debenture stock, authorised to be raised the scheme of 
arrangement which had been confirmed by the Court of Uhancery. 
In pursuance of the terms of agreement, the chief of the credi- 
a including the Warrant Finance Cyne (Limited), has been 
settled with, and the claims of the remainder were in course of 
liquidation, The engineer that the delay“in the com- 
vletion of the works had led to consolidate the earthworks. 
he contractor had upwards of 200 men on the line, and so soon 

been erected their 


as huts had for accommodation an additional 
number of men would be e so that the works on every 
portion of the line would be vigorously proceeded with. | ~ 


WITH regard to the affairs of the Atlantic and Great Western 
Railway in its re-organised form the Cleveland (Ohic) Herald states : 
--* All oagreente with the Erie Railway Company ceased at 
noon on Friday, and the two lines are now me 
roads, Important ch 
menced at once, the o! 
Great Western inde 
relations with it. e 
layin; a double track ( 
Cleve branch (Clevelan on. 
oa pete S cok 2 — ‘ 
ra vittsburg 80 narrow: ge h 
puss over the main line east of Leavittsburg. Arrangements have 





es “are in contemplation and ‘will be com: | 
=e = 


‘of which is to make the Atlantic 
the Erie, while maintaining friendly 
p to be 
ow 
d 






taken immediately is the 
)), with steel rails, on the 


ing). The rails taken up 
towards ‘thi 


utready been perfected with the Fatedelphinend, Erie 
by which narrow gauge traffig between Cleveland and the Atlantic 
cities cag A Western to and 


\ over 
thence the Philad 
Connections will be X 
over the Buffalo di _the Atlantic 
which, in that case, will 




















NOTES AND MEMORANDA. 


A CORRESPONDENT with Nature throws out the suggestion that 
the tragical -cotton at Stowmarket might have 


been ound by the fall ot 


of a meteoric stone. What next? 
To exhibit the rapid oxidation of ammonia, Hoffmann puts a 
tuft of platinised as 8 in the middle of a combustion tube, 
laces red litmus paper before and blue paper behind it, and con- 
Rocts a current of air impregnated with ammonia over the heated 
point. The formation of nitrates and nitrites is immediately 
shown by the reddening of the blue litmus paper, and in the cool 
part of tube white fumes of salts aredeposited. If thee 
tion be continued for some time it in easy to fill a flask with the 
ammoniaeal nitrates. 


In Dr. Hooper’s “‘ Rational Recreation,” 1774, is the following 
method of writing on l by the rays of the sun:—* Dissolve 
chalk in aquafortis to the consistence of milk, and add to that a 
strong dissolution of silver. Keep this liquor in a glass decanter, 
well Then cut from a paper the letters you would have 
appear and paste the paper on the decanter, which you are to place 
in the sun in such a manner that its rays may pass thro’ the 
cut out of the paper, and fall on the surface of the liquor. 
part of the glass through which the rays pass will turn black, 

and that under the paper will remain white.” 

‘WHEN a strong solution of phosphorus in bisulphide of carbon 
is poured upon finely powdered chlorate of potassa resting on 
peper, and the mixture exposed to air, upon the evaporation of the 

isulphide of carbon, the phosphorus being left in a very finely 
divided state, intimately mixed with the chlorate of potassa, the 
mixture pay —— spontaneously with a loud detonation. 
The explosion in instance is analogous to the case of phos- 
phorus and chlorate of potassa when struck or rubbed together, 
the mixture of the two substances in the present case being, 
however, much more perfect than can be obtained by any 
mechanical means. 

THE Revue Scientifique contains in its number of the 2nd inst. a 
summary of Dr. Richardson’s theory of anervousatmosphere. In 
1746, Cuneus was the first to experience an electric shock, 
Having,at Leyden, accidentally taken hold of a bottle full of water 
which communicated with an electric conductor, and attempted 
to take off the chain with the hand that was unoccupied, he, to his 
utter astonishment, felt a severe commotion. uschenbroeck 
immediately repeated the e: iment, but with so little caution, 
as we learn from’a letter of his to Réaumur, that he lost his breath 
for a moment, and was two days before recovering from the shock. 
In 1755 Franklin knocked down six strong men by an electric 
discharge, and they declared that they had felt no pain, and could 
not tell what had made them fall. Next came Galvani with his 
frogs, and Aldini, who made a dead malefactor move by means of 
the same fluid; and all these wonderful facts gave rise to the 
school of physiologists which attributes all animal motion to elec- 
tricity. Dr. Ri in does not gainsay this opinion, but considers 
it insufficient. By mechanically irritating the muscles of an animal 
recently killed we make them contract. They will equally give signs 
of life by the application of heat, as, for instance, by injecting 
water at J10 deg. Fahr. into the arteries ; this will cause such con- 
tractions as 'y to induce the belief of the animal's revival. A 
i small quantity of nicotine injected will cause death amid 
violent convulsions. Hence electricity is not the only cause of 
muscular motion, and the writer generally attributes it to a force 
originating in the organism, through the agency of the nerves, 
which are also its conductors. Hence the hypothesis of a nervous 
fluid spread over the whole system, and alone, according to the 
author, capable of establishing a bond between force and matter. 

NUMEROUS propositions have been made for the utilisation of 
fron slag, but they have generally proved unavailable, in conse- 
quence of the cost of working them. It seems a pity, however, 
that something should not be done to avoid the enormous waste 
that may be seen at any time near our large blast furnaces; and it 
—— to us that metallurgists devote too little attention to the 
subject. One reason why so little progress has been made is 
manifestly to be traced to the fact that very few chemists are to 
be found connected with blast furnaces who might be supposed 
to be of sufficient knowledge to enable them to analyse 
the slag, and point out the purposes for which it is best adapted. 
When the ore to be smelted requires the employment of an alu- 
minous flux we have a which is capable of being worked up 
into alum; it is also admirably adapted to the preparation of ce- 
ments, Where limestone is used as a flux the slag is an impure 
glass capable of being employed in the construction of buildings, 
walls, and roads, Instead of allowing the cinder or slag to run 
away into rivulets, it would be ible to have it cast in iron 
moulds of any required size, and after gradual cooling, by which 
it is annealed, it could be piled up ready for transportation. We 
have seen in Germany the gardens near a blast furnace, and even 
farm lands surrounded by walls laid up of rectangular blocks of 
slag, which were thus cast at the mouth of the furnace; and there 
was another application of these blocks which we have never wit- 
nessed in this country, namely, as soon as the casting was made 
the mould was put upon an iron wheelbarrow and hastily wheeled 
to the kitchen by one of the workmen, where it was dumped upon 
the hearth, and served for heating the house and cooking the 
dinner. Each workman was entitled to a certain number of these 
blocks, and after they were cool they were either used in making 
a wall around his garden or in constructing a house. The rectan- 
gular iron moulds were placed in the track of the overflowing lava, 
and ap to be no practical difficulty in thus economising 
the heat of the cooling mass, and of subsequeytly employing the 
blocks as indicated above. We suggest to some of our ironmasters 
an imitation of this operation.—Scientific American. 

In ting gold and silver, instead of precipitating the sul- 
phate of silver, which results from the refining of gold by sulphuric 
acid, by copper, it is reduced at the works of the San Francisco 
Assaying and Refining Co. by photosulphate of iron. The 
American Chemist says :—The hot, thick, turbid mass, which is 
obtained by treating the bullion with sulphuric acid in cast iron 
pots, is in a cast iron vessel, containing sulphuric acid of 
58 é, heated to about 110 deg. Cent. A very small 
quantity of water is then added, and after a few minutes the now 
clear solution is drawn into a second vessel, which can be cooled 
from the outside. By the addition of the water all the sulphate 
of lead is precipi which carries down all impurities, and all 
e suspended gold;’ As soon as the solution in the lower vessel 

from 30deg. to 40 deg. Cent., the mother liquor is 
pumped back into the upper vessel, where it is again heated, and 
treated as before with acid of 58 deg. Beaumé. The sulphate of 
silver i found in hard yellow crystals in a layer lin. or 2in. 
ick, cantaining but v little free acid. The crystals are put 
tebe batt of « x lined with lead, which is p-ovided 
and. opning for letting off the liquor. These 
ixed, with a red powder, essentially sulphate of cop- 
ee of sulphate of copper is ailowed to 
in do venndl to bo cocked for sulphdiemaaeeeiamiiee 
& Be v 5 wor! or su. - Assoon 
he dltrate shows the pure brown colourgf | 
ron it runs into another vessel, where om gooling 
af the dissolved silver salt is decom 
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MISCELLANEA, 


Tae American are discussing a scheme for materially 
lowering Baers 

Upwarps of 500 workmen are now engaged in converting Dept- 
ford dockyard into a cattle market for the city of London. 

A “TREATISE on Horse-shoeing and Lameness,” by Joseph 
Gamgee, veterinary surgeon, Edinburgh, is in the press. 


Ir is stated by the engineer that the damage done to the pier at 
Westward Ho is much than was at first r The entire 
length completed is 540ft., and only about of the outer 


which was and encumbered with contractor’s plant an 
platforms, has been washed away during the recent gales. 

Mr. HERcutes E.wis, of Dublin, has published some observa- 
tions on the solar corona, with a view to a ing the attention 
of the astronomers, who are preparing to observe total ecli; 
of the sun in December next, to certain considerations. . 
Ellis contends that the corona is merely the visible portion of the 
gaseosphere of the sun, 


Ir is current that the screw steamer William Cory has com- 
leted the repairs to the cable of the Falmouth, Gibraltar, and 
ta Telegraph Company between Lisbon and Gibraltar, and 
that the duplicate lines are now in perfect working order. This 
will materially facilitate the transmission of messages, 


ACCORDING to an official paper twenty Cornish pumping en- 
gines are reported in August. They consumed 1909 tons of 
and lifted 15°1 million tons of water ten fathoms high, the average 
duty being 53,600,000 lb., lifted 1ft. high by the consumption of 
112 Ib. of coal, Seven engines exceeded the average. 


CoRNISH mining was attended with considerable excitement 
during the past week, owing to the great Banca sale, the previous 
important movement of the standards, and to reports of various 
material improvements underground. The most strenuous exer- 
tions are being made to push forward operations and make as large 
returns of tin as possible while the sun shines so cheerfully. 

A pRosPEoTus has been issued of the Bebro’s Patent Printi 
and Ticket Registering Company (Limited), with a capital oi 
£75,000 in shares of £5, to purchase certain patents which have 
received high practical testimonials, and which are estimated to 
produce an extraordinary saving in the cost of printing and regis- 
tering all kinds of tickets for railway traffic and every analogous 
purpose. 

AN interesting Blue-book has just been published, compri 
the reports of our consuls in the East upon the manufacture o 
paper in a addressed, through Sir Gow Parkes, to Lord 
Granville. ey will serve to show that, whather or no there is 
any real ground for fearing that the supply of rags for the paper- 
makers here may fail, at events in the far East there are re- 
— which might easily be utilised and imported into the 

est. 


Some careful soundings of the Baltic have been made by the 
steamship Pomerania. he greatest depth of the Baltic Sea be- 
tween Gothland and Windau was found to be 720ft. At the depth 
of from 600ft. to 720ft. the water was, at the end of July, 
very cold, the thermometer giving from one-half to two 
Réaumur (near the freezing point of Fahrenheit). No ta 
were found at this depth, and only a few specimens of one or two 
species of worms were brought up with the clay and mud. 


THE pressure for dock accommodation on the Liverpool side of 
the Mersey was the subject of notice of a meeting of the Mersey 
Docks last week. A letter was read from Messrs. Bibby, 
putting in a claim for an additional berth, and complaining of the 
inconvenience to which they had been for a long time subjected in 
consequence of the limited space at their disposal. Mr. Hornby 
coated that the position of Messrs. Bibby was not at all an 
isolated one; only on the previous day the and Quays Com- 
mittee had received similar letters from two other firms. 

Tue number of engineering schools (or as they are termed 
schools of application for engineers) in Italy is three. During 
the scholastic year 1868-69 the num of pry | granted was 
656, being 395 at Milan, 79 at Naples, and 182 at Turin. At the 
University of Padua there is also a course of engineering, but only 
two diplomas wera granted during the above-mentioned years. 
The total number of students entered on the books of these 
schools during the scholastic year 1689-70 was 567, of whom 190 
were registered at Turin, 135 at Naples, and 242 at Milan. 

Ir is announced that Sir Arthur Guinness, the principal, not the 
sole, proprietor of the Dublin Exhibition Palace, has resolved to 
convert it into a public ‘‘ Museum of Art, Industry, and Manufac- 
tures.” The building, which was pure Sir Arthur 
Guinness about a year ago at a cost of about has, since 
1865, when an International Exhihition was held init, been devoted 
to purposes of public amusement, with, however, indifferent 
financial success. The intention is now to convert it into a per- 
manent museum, as clearly as possible in imitation of the South 
Kensington institution. 

A coMPANnY is in course of formation for supplying Georgetown, 
British Guiana, with gas. By an ordinance enacted by the 
governor, the company has been incorporated with perpetual suc- 
cession, a share capital of £40,000, and borrowing powers limited 
to £10,000, and an exclusive concession has been granted fora 
term of twenty-five years of the right of lighting the streets and 
public and —— buildings within the city of Georgetown. The 
shares of the company are, we are informed, being rapidly placed 

rivately, and everything seems to augur success. Mr, Alfred 

Villiams, is the engineer, and Mr. George W. Harris, the secre- 
tary. 

Tue difficulty experienced by the tramway carriages in steering 
from one line to another at the points of divergence continues to 
cause great hindrance to the traffic, and considerable inconvenience 
to the public. To meet this difficulty an invention has been 
patented by Mr. 8. W. Norman, of Lambeth, which is very simple 
io its application, and appears to have the advantage of being 
likely to effect the object in view. One of the means employed is 
to apply a brake or block on the leading wheel on that side of the 
ear which corresponds with the required direction, thus steering or 
guiding it into the curve desired, ‘The brakes may be 80 con- 
structed that they may form either an indepeadent system or ma: 
be provided with suitable machinery to allow the driver to wor 
them altogether for stopping as well as separately for steering. 
There are other plans included in the patent, but the above, 
judging from the working model, seems to be at once simple an 
effectual. 

Mr. THOMAS BaRKER, a self-taught mathematician and practical 
engineer, has just ended his days as a “‘ poor brother” in the 
Hospital of the Charterhouse. He was the son of a farmes at Old 
Park, Durham, and the solution of many of the most difficult 
problems in the earlier stages of railway surve) and construc- 
‘tion was due to his genius. It was he who invented the celebrated 


method of laying down railway curves, and the Durham Advertiser 

that he ‘‘ laid out the Stockton and Darlington Railway, the 
frat in the kingdom.” He also laid out the atm eric line 
from _ en, ye the eer of the & railroad 

was largely engag many 

last line which he surveyed was that Fe ye | Mr. George 
Hudson for connecting Lowestoft with Lon for ee | 
that town on the eastern coast a second Liverpool, a — 
the ruin of the “railway king” ex’ Mr. 


ractice of Mensuration,” a 


Surveying,” the ‘Principles and Practice of 
"a Treatise nn Subterranean. 5 ,” the 
ical Companion, and “An Original Method of Integrae 


tion. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 

PARIS.—MM. Xavier and Borvzau, Rue de la Banque. | 
*BERLIN.—Messrs. A. Asuxr and Co., 11, Untre den Linden. | 
VIENNA.—Messrs. Gxnot and Co., Bookselers. 

Bditor and Propristor of the “ Gaceta ' 








‘ of anonymous 
communications. 
*,* In order to avoid trouble and Se ype wy nthe dog ten pong Ad 


28. 


J. W. (Moorewater).— We have written to you twice. 

L. + (Liverpool).— We remember the paragraph in question but not the 
precise date of its appearance. We think it was published some time late 
in July or the beginning of August. 

Ga. seared Leveson tha seidat Gob ots pant teens Ae Or 0 “4 Pe 

excel papers on the subject was given just before the war in pa- 

Industrielle,” a magazine published at 95, Boulevart B 


é 





4 


is, Paris. 

X. ¥.—We do not ourselves approve of that mode of setting except under 
ee ae If the are to be at all pushed it will 
not answer. You will sce, however, that the flame and heat have to traverse 

flue before reaching the top of the boiler. 

Tax CaTERHAM Enoines.—Mesers. Lawson and Mansergh request 
us to state that the construction of the Caterham well and the erection of 
the machinery were carried out under the personal supervision of Mr. 
William Crickmay, the resident engineer at the asylum. The engines 
and machinery were constructed by Messrs. Pratchitt Brothers, 

Cartisle. Mr. Docwra and Son were the contractors for the well. 





FLYING MACHINES. 
(To the Bditor of The Engineer.) 
Sir,—I am much obliged to you for giving publicity on any terms to 
my scheme for a fi machine. All novelties, I von on Ane likely 





be misunderstood. As, h , yee bewe pataee By 


hich | of the former. 


are desirable, to enable to 

In paragra) for “‘ a covered ; 

“the the wheels” read “* posi! No. 3, for 

“ waddie in the air” read “‘ wabble;” in the last for “‘ valve 
” read “* ” In the “side view” to reverse the arrow 

poin' that it may saterteed whieh me wheels are intended to 

revolve. In the “‘section showing ring valves” please to note that the 
w on the right side of the “‘ radius affixed to the revol 


Wimbledon, October 2nd, 1871. 





DRAWING INSTRUMENTS. 
(To the Bditor of The Bngineer.) 


it me to ee ee ae 
following = om como <8 70 readers — 
e to an ? Which are best, or plain 
its in dra’ instruments? I know the received isin favour 
of needle points, yet there are many who refuse 
ee en ce ak make ugly 
a ae completely avoided by the use of 
ateel points of -rate quality. Iam some of your readers can 
throw light on this subject, really possesses much interest for 


A Younc Dravontsman. 





Hal. (: Gia: ° - £0 lds. 6d. 
Yr (including two double numbers) .. .. 1 Os. 
If credit occur, extra charge of two shillings and sixpence per annum 
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LARGE CASTINGS. 

Were we to judge solely from the fact that cast iron 
has but a very limited —— in the field of engineering 
construction, it might be 0 Sy. presumed that the difficulty 
of insuring sound and reli specimens of this material 
i ly with the dimensions allotted to 


form is unquestionably that which igs the best adapted for 


use of the material. It may be worth while to inquire 
into one or two of the causes which render the casting of 
large masses of iron so liable to uncertainty and unsound- 
ness, 

Since it is not the actual dimensions, or what is tanta- 
mount, the weight of the casting, that puts a limit to the 
om rm poem cast iron, the cause of the restricted 
use of it must be sought for elsewhere. While it is true 
that the mere weight of a mass of cast iron is no obstacle 
to its manufacture, yet when a very heavy weight is at- 
tended by disadvantages with respect to form and subse- 
uent duty, it exercises a very important influence. 
The si form in which a casting can present itself 
is one in which the metal is all in one mass, in 
which there is no special extension of surface, but the 
whole material is a solid ‘agglomeration. Such an ex- 
soe ee te be found in an anvil block or a cannon 
- In a word, So gey : © Gane te Se 
oundry a sound casting depends upon the ratio between 
its superficial area and its solid contents. It is, of course, 
understood that a minimum weight obtains in all cases, 


and this bri us to another consideration, which in 
realityis the bar to themanufacture of all very castings 
in which the solid contents are small com with the 


superficial dimensions. The question turns upon the pos- 
sibility of producing the othe at one running from the 
cupola, or any number of simultaneous runnings. Ob- 
viously, it is of no consequence to allow an interval of half 
an hour, or even an hour, to elapse between the consecutive 
running of the metal in a large anvil block which will take 
many » ed before it becomes cool. The successive runnings 
incorporate easily with one another, the mass long 
remains fluid, each running bringing with it an acces- 
sion of temperature. Moreover, to a little further, 
the duty that a casting of this description has to fulfil 


»|is one which calls into play only its weight and vis 


inertia. There is, as compared with its mass, little or 

no strain brought upon it, and its resistance is of the most 

ive charactez. Analogically, it is a pure exhibition of 
rate strength, and yy else. 

Passing on toa form of casting in which the mass of 
metal is combined with a scientific distribution of it, we 
come to the girder which has been already mentioned as 
constituting a prominent type of construction in the early 
days of railways. The theory of the cast iron girder, and 
the determination of the strains which affect it under 
given conditions of loading, are as well known as in the 


tion, | case of its fellow composed of wrought iron; yet, in practice, 


the sphere of action of the latter is nearly ten times that 
In comparing the two classes of con- 
struction, it must not be forgotten that they are both 
subject to the same character of strains under ordinary 
conditions; they are subjected to strains of compression 
and tension, those of a compressive nature affecting the 
upper flanges, and those of a tensile the lower. The limit 
of the action of these strains is accurately defined by the 
neutral line, or, as it is frequently called, the neutral axis 
of the beam. But while the two descriptions of structure 
are equally affected, their separate resisting powers are 
cory Athos. Wrought iron has a ratio of compressive 
to tensile resistance of about four to five, while that of 
on iron is + nin A ag lh ps yng small — 
the upper and lower of a wrought iron girder are 
omually made equal in sectional as there 4 nothing 

ined in attempting to adhere too closely to theory. The 
flanges of the cast iron girder, on the contrary, are widely 
dissimilar in area, the lower being about seven times that 
of the upper. Manifestly, when a large cast iron girder 
of the form known as the Hodgkinson girder is manu- 
factured, the rate of cooling of the two flanges and the 
web must be very different, and care must be taken to pro- 
vide for any on that might possibly result in 
consequence, An inequality in the rate of cooling signi- 
fies an inequality in the rate of contraction, and it is pro- 
bable that in many instances a girder or other example of 
the cast iron type of construction may, from this cause, 
be subjected to an initial strain which is never anticipated. 
In addition to this danger, there are numerous others to 
be guarded against, such as air-holes, bubbles, cracks, and 


| various defects, the nature of which has been admirably 


explained by Mallet, and therefore requires no special con- 
| 
i t specimens ings, cylinders for bri 

piers subeclomtnane soluchtedardinn which are the =e 
favourably situated so far as the material itself is concerned. 
If properly and wily bedded, they are acted upon by no other 
force than that of a direct vertical . It might be 
inferred from this that it would be easy to cast them of 
very large dimensions, but a little reflection will point out 
that they are, from what has been already stated, by no 
means well suited for being manufactured in single cast- 
ings. The proportions between the solid contents and the 
ge dimensions of a cast iron cylinder of 1Oft. or 
12ft. in diameter, and lin. or lin, in thickness, is just the 
pr adie bag i of what it yo ary be to constitute the 7 

i a large casting in orm an easy matter. e 
uae of ws et is that in the interval which 
must elapse between the meltings in the cupola, the metal 
already runinto the mould has partially cooled, and —- 
solidified Tnstead, the whole 


ting being , therefore, of 





the em tapers rhs phone caro: this material has been 
peste a for Kecteoattl. eran Sees ae 
days of railways, hori: cast iron trussed 
wrought iron were bah wx pha sei Be 
hundred feet in ; but. the failures w 


mar oe out are mate SDewell haten, getts ta 
iron’ being ‘tauee: citenalvcty aaployell shea ie has: besn. 
more 


might be absolutely no cohesion or of 
metal at the where the different supplies 
in; in fact, the cylinder might havea number of “ straight 
Lae uae H, sunperng it to consist of 9 Sagi Sas. 
a cylin- 


other means of Saar Se desired object. Mere 
size is not, and never was, ighest criterion of engi- 
oe ee igner, and the history 
of the Great Western Railway is a lamentable instance of 
the practical ill-success of] the adoption of such a standard. 
It is always preferable to avoid taxing the resources of the 


foundry and the w beyond their legitimate means. 
When no other method of effecting an object is available, 
an ingenious tour de force is commendable, and a 


judicious departure from the besten track completely jus- 
tifiable; but when the necessity does not exist, there is nu 
excuse for i ing the risk, and should accidents occur 
there is the less excuse for them. 


IRRIGATION VU. DISINFECTANTS, 


Ever since the commencement of the sewage difficulty 
the rival claims of the irrigation and disinfectant partisans 
have been prominently placed before the public; yet the 
problem is still unsolved. The results of irrigation are 
tangible and reciable; so also, it is said, are those of the 
deodorising and disinfecting systems. Our own opinion 
on the respective advantages of the two are too well 
known to require any recapitulation on our part. The 
whole subject is now on its trial, and until the experiment 
which is being conducted with regard to the sewage of 
the metropolis is a success or a failure, all criticism 
may be fairly suspended. The task which the Native 
Guano Company have undertaken to accomplish at 
Crossness differs in no res from that which has 
always constituted hitherto the insuperable obstacle to a 
sati solution of the important question. It is 
not intrinsically of an arduous character. It involves only 
two conditions. The one is the purification of the effluent 
water; the other the utilisation of the solid residue, 
Both of these must, however, have a reference to some 
standard. The former ought to attain to that prescribed 
by the commissioners appointed to inquire into the pollu- 
tion of rivers, Perhaps this is of a rather stringent 
character. One thing is nearly certain, viz.,if the Conserva- 
tors of the Thames elect to adhere to this standard, there 
will be an end to the experiment to which we have alluded. 
There is no difficulty in purifying the metropolitan sew- 
age to an extent which will allow the effluent water to 
pass into the river in a state of almost absolute purity 
compared to the filth which is at present pumped into it. 
It remains to be seen if the Board of Conservancy will be 
content with an amelioration instead of a cure of the evil. 
That the result of the forthcoming experiment will very 
materially improve the present condition of the sewage 
discharged into the Thames we have not the slightest 
doubt. That it will not purify the effluent water so as to 
bring it up to the standard of the Rivers’ Pollution Com- 
missioners we have also not the slightest doubt. But 
between this standard and that which will probably 
satisfy the Conservators there is, fortunately for the expe- 
rimentalists, a wide in, So far as the pollution of 
the Thames is concerned by metropolitan sewage, the 
term — to its i is a complete misno- 
mer. ey are able to hold their own with the 
small fry, but when they have to tackle a big fish, 
such as the Metropolitan Board of Works, they are no- 
where. They give no mercy to the riparian small towns 
and villages situated beyond the municipal boundary, and 
yet allow the whole sewage of the metropolis to be dis- 
charged into the river they are presumed to conserve. 

It may be assumed that with respect to the Thames the 
first condition of the sewage question may be considered 
to be partially fulfilled. In other wo the effluent 
water which will be subsequently discharged into the river 
— the new works in course ofgerection at Crossness will 

comparatively so pure with respect to that which 
has hitherto been pumped into the stream, that it will 
be considered to leave nothing to be desired. The proof 
of its actual purity will be the analysis of it, which 
there is no doubt will be undertaken by competent 
authorities, There now remains the second of the 
question to be taken into consideration. It involves the 
manufacture of the saleable manure, and collaterally the 
cost of its production. It is this part of the plan that isto 

y for the whole operation, and wee Ne shareholders 
‘or the money they have expended. ere are a great 
variety of opinions ex; ing the manure made 
from the solid residue of the purified effluent sewage 
water. It is asserted that it commands a high price in 
the market, and is eagerly t for by culturists, 
while some maintain that it will barely pay the expenses 
of cartage. It should be borne in es f t the mere fact 
of a manure rich in manurial ingredients being manufac- 
tured from sewage residue is no test of the financial success 
of the by which it is produced. Nothing is easier 
thau Na pees ei valua taered manure. — that is 

uired is toputthe necessary i ients in, and the thing 
mp ran Nothing more is necessary than to combine the 
manurial elements with the actual sewage residue, and then 
say there isa valuable solid manure manufactured from 
sewage. But really to effect the object in view in such a 
manner as will pay the cost of manufacwure a 
the manure from the sewage, and from the sewage " 
It is here that the uncertainty prevails. What proportion 
of the manurial value of the solid material is due to the 
sewage, and what to the i ients bined 


on this point chemists differ very widely 
If the material prepared in the manner ibed derives 
its value, not from the se but from certain ingredients 


mixed with it, the utili which is recognised by all, the 
a Oe cee ton nan eee 
There is obviously no gain in buying a lot of 

to act merely as the vehicle for a comparatively small 
ure. 


of 
me ee well as everyone els, are awaiting with much 





interest the result of the trial at Crossness, for there is not 
the slightest doubt that, omitting all consideration of the 
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irrigation system of utilisation of sewage, the mene ues- 
tien very much depends upon the success or failure of. the 
operations which are to be carried out there. With the 
exception of the A.B.C. scheme, all the others of a similar 
nature, having the same end in view, have, from one cause 
or another, gradually fallen through. That one alone, 
notwithstanding the vigorous and perhaps rather severe 
condemnation passed on it by the Rivers’ ] Pollution Com- 
missioners, has kept its head above water and attempted a 
solution of the great problem on a scale of itude com- 
mensurate with its importance. Indeed, to judge from the 
market price of the shares of the company, it ought to be the 
most profitable investment. open to capitalists. Our own 
views on the subject of the utilisation of sewage have been 
so often expressed that we need not recapitulate them. 
While still adhering to those opinions, and believing that 
the irrigation principle is the best, we should nevertheless be 
rejoiced to witness the success of the experiment at Cross- 
ness. But the trial must be complete in every sense, It 
will not be sufficient to establish that a portion of the 
metropolitan sewage can be treated successfully for a brief 
period. It must be demonstrated that the method is 
capable of dealing with any quantity for any length of time 
continuously. Were the system once in active operation, 
a breakdown would be an event of the gravest moment. 
The flow of sewage 1s incessant day and night, and the 
means for providing for its treatment must be also always 
available. This is a difficulty not to be despised, even 
when it is confined to small towns, but it becomes very 
formidable when it assumes the proportions resulting from 
its connection with a city of the size and population of the 
metropolis, 





LITHRATURE, 


Power in Motion, Horse-power, Wheel Gearing, Driving Banda, and 
Angular Forces. By James Armour, C.E. London: Lock- 
wood and Co, 1871. 

Tus treatise, in which the laws which govern power in 
motion are laid down in a very clear and simple style, has 
been written principally for the benefit of practical men, 
and those who are not familar with mathematical formule. 
But it may be read with great advantage by any one who 
desires to become thoroughly acquainted with the subjects 
of which it treats, and is a book tolerably well adapted 
for students and young members of the profession. All 
the calculations required in determining the strength and 
capabilities of mechanical appliances of every description are 
given ina plain arithmetical form, unencumbered by com- 
plicated equations or abstruse formule. Except in the in- 
vestigations relating to driving bandsand “ angular force,” 
common arithmetic is alone employed in the working out 
of the questions and problems, The author is not merely 
very happy in the manner in which his explanations are 
worded, but his illustrations are exceedingly apt and in- 
structive. Having first gone fully into the essential 
principles, so as to place his readers in possession of the 
necessary fundamental information, Mr. Armour then 
applies these principles in a practical manner to a number 
of examples which ail engineers, and all those engaged in 
works of construction, are accustomed to meet with con- 
tinually. The little volume is well printed, and we can 
cordially recommend the contents to how readers. 





Switches and Crossings. Formule for ascertaining the Angles of 
Crossings, the Lengths of Switches and the Distances of the Points 
of the Crossings, and the Heels of the Switches from the Springing 
of the Curve. By Writ1am Donatpsoy, M.A., A.LC.E., author 
of a treatise on Oblique Arches, London : E. and F. N. Spon, 
Charing Cross, 1871. 

THE accurate laying out of the curved portions of railways 

has been a progressive operation, from the early times, when 

the only method employed was that of offsets, to a recent 
period when the elegant processes used by Brodie, Rankine, 
and others, were universally adopted by engineers. The 
fact is, that when express trains began to run a greater 
degree of precision was required in curves than when steam 
locomotion was in its infancy. Instead of “fudging” in the 
springings their accurate determination was essential, and 
the theodolite became an indispensable instrument to the 
young engineer engaged in laying out railways. But when 
the engineer had staked out the main centre line he con- 
sidered his work done; junctions, sidings and turn-outs 
were usually left to the platelayer, who called to his assist- 
ance his ready ose “rule of thumb.” Mr. Donaldson, 
in the present volume, pro to dispense with that 
unscientific assistant, and substitute a set of reliable rules 
and formulee for ascertaining the proportions and necessary 
details connected with switches and crossings. It is 
needless to observe that a large portion of the treatise is 
not intended for the ordinary platelayer, and would be in 
fact, quite useless to him. tt is devoted to the proofs of 
the various problems that arise, the results of which are 
really all that is wanted by a practical man. While fully 
recognising the value of Mr. Donaldson’s labours, he 
rn to us to have been singularly unfortunate in the 
choice of his mathematical notation. In his endeavour to 
simplify his formule, he has fallen into the other extreme, 
and landed his readers into a perfect algebraical Babel. 
None of his eqnations demand for their solution a know- 
ledge of any but elementary mathematics, but one abso- 
lutely loses one’s head over examplessimilartothefollowing : 
Som+10, 2+) = 8! o(m—m+1)4-2¢,2—m +1) +2. 
We take this opportunity of reminding our author that 
he is not at liberty, without violating all the laws of 
mathematics, to employ any system of symbolisation he 
chooses. In both the elementary, as well as the higher 
branches of that study, certain symbols and ons 
invariably have the same signification. Mathematics have 
a distinct language of their own, and if the right alphabet 
be not used the words will not be spelt correctly. It isas 
incorrect to employ a letter with an index, when there is 
no reiation between that letter and the power expressed 
the index, as it is to use 2 yz inthe place of A BC, 
In contrast to the mass of equations which constitute 
the principal portion of the volume, the “ pi nu- 
merical rules” will be found of great advantage to the 


practical man. Any platelayer can understand the 
“rule for 4ft. 84in. narrow gauge single line junctions.’ ” 
Rule : When the main line is straight, the radius of the 
branch line in feet is equal to ten tintés the square of the 
lead of the crossing. Thus, if the crossing be 1 in 8, radius 
of branch line = 10 x 8ft. = 640ft. A little farther on the 
author remarks : “‘ Having fully mastered the meaning of 
these symbols, an intelligent foreman will be able to use 
not only the rules given here, but the formule in |)ivision 
II.” One of them reads thus; 


H,c,*=H'yw+s¢.**t*_s4o~—2 n/ Sic + t). 
3 





We are acquainted with a good many intelligent foremen, 
but within the range of our acquaintance we have not the 
pleasure of including one of a calibre able to deal with the 
above formula, What a foreman really understands are 
plain, written rules, like the one —_ above, and he can 
also work from tables. It is, we believe, the intention of the 
author to publish a series of tables calculated to meet any 
ordinary case that may occur in practice, and adapted for 
different gauges. Such a book would be very acceptable 
to all platelayers, and may justly be expected to serve as 
a onilie vade mecum or pocket-book for them, As an 
elaborate treatise, embracing a thorough and able theo- 
retical oo of a subject which has hitherto never 
been so treated, Mr, Donaldson’s volume deserves all praise; 
but it is emphatically a book for an engineer, and not for a 

latelayer. We should be glad to see a second edition of 
it, with the system of notations and symbols simplified. 
A drawing on a larger scale, showing the “ clearance,” the 
“ projection,” and the other details of a switch crossing, 
would be of great value to those who are not practically 
acquainted with a platelayer’s duties. The publishers 
have turned out the present volume in the style which is 
expecially characteristic of their treatment of technical and 
scientific works, 





The Elements of Plane and Solid Geometry. By H. W. Watson» 
M.A., some time Fellow of Trinity College, Cambridge, late 
Assistant Master of Harrow School. London: Longmans, 
Green, and Co. 1871 

Ir may not be generally known that the publishers of the 

present work are issuing a series of elementary treatises 

on mechanical and physical science, forming a series of 
text books of science. They are exceedingly well adapted 
for the use of artizans and of students in public schools. 

In the present volume the author has retained the syllo- 

gistic form of reasoning which constitutes the basis of 

Euclid’s geometry, but has introduced several innovations 

worthy of commendation. It is not going too far to ob- 

serve that the days of Euclid as a text book of geometry 
are numbered, There is an immense amouut of needless 
circumlocution in many of his demonstrations. The French 
schools have, for a very long period, expunged his book as 
totally unsnitable to the more elegant methods of geome- 
trical proof that their own and other continental authors 
have adopted. The simple process of superposition ren- 
ders unnecessary a large portion of the circuitous arguments 
which are constantly used by Euclid. Every schoolooy is 
well aware of the fact that the fifth book of Euclid isa 
dead letter. No instructor ever thinks for a moment of 
putting his pupils through it. One feature in the volume 
under notice is that all propositions in which the areas 
of figures are concerned oe been collected together, and 
collated by themselves, so that the student may consider 
them as a separate branch of the subject. The section that 
treats on “ loci” should be carefully perused by the reader, 
as it will explain to him many points which will be of use 
in competitive examinations. Some portions of this 
treatise are no doubt valuable, regarded in the light of a 
pure science, but their practical application ap , at first 
sight, of little use. This must always be the case with 
an abstract science, but the pupil must content himself 
with the knowledge that, before he can apply the princi- 
es of any science, he must first master those principles, 
he style of these text books of science is well calculated 
to promote the views of the editor, the author, and the 
publisher. A clear type and a handy volume are great 
inducements to study on the part of the purchaser, 





FOREIGN PERIODICAL LITERATURE, 


At the meeting of the Paris Academy of Sciences held on the 
25th ult., P. A. Favre presented a series of thermical researches 
on the electrolysis of alkaline bases and alkaline sulphates 
(“ Comptes Rendus,” p. 767). M. Pierre (p. 778) made some 
remarks on a paper which he read a few weeks ago, in conjunction 
with M. Puchot, on the distillation of certain mixtures of non- 
miscible liquids. The experiments which M. Pierre describes 
relate to the distillation of a mixture of valerate of amyl and 
water. M. Fo ives (p. 781) made some remarks on the 
bread fungus, showing how to obtain it in considerable quantity 
for purposes of experiment. M. Deprez (p. 785) described an 
instrument for calculating the area, centre of gravity, and 
moment of inertia of plane figures. It appears from the de- 
scription to be an extension of Amsler’s polar-planimeter. F. 
Papillon (p. 791) has a or on the relation between the 
atomic weight of the elements their poisonous properties, or 
“ physiological intensity,” which, in the case of the metals, is 
directly as their atomic weights. In the metalloids, however, 
the law is reversed, so far as the haloids are concerned. G. 
Lemoine (p. 797) amare - mutual es of the 
two allotropic conditions of phosphorus, which suggests some 

teresting reflections on the theory of chemical action, E, 
Monier (p. 801) gives the results of his aualyses of the various 
sorts of th native and f ) consumed in A 
po get Aagpeien! sedhgdie ay de to contain in’ 1000 grammes 
60°5 cubic centimetres of alcohol, 8°25 grammes of glucose, 
39°35 grammes of dextrine, albuminoid substances, &c., and 2°8 
grammes of saline matters. Of a dozen different sam 
examined, the Burton ale contained the largest quantity of sali 
matters. M. Artus, of the Vieille-Montagne Company, exhibited 
specimens of zinc white paint ee Se © Eee 6 
vehicle) applied to sheet zinc. It is said to be urable, and 


bY | to render zine roofing less liable to be heated by the sun’s rays. 


The other in this number of the “Com Rendus” 
to mubjecta of little interest to our a 








readers, 
current number of the “Zeitathrift” of the Association 
of German Engineers opens with a description of H. Wiesenthal’s 


block system of signalling on railwa; 481) which the author 
thinks Wt tend €2 prodtcs' toreated idety: of lange ‘stations 
Professor Schindler concludes (p. 488) his paper on the con- 
sumption of heat in motive power engines. The author discusses 
the economy of fuel in steam boilers, the use of steam expan- 
sively, the advantages of caloric engines, compressed air engines, 
gas engines, and solar engines. He concludes by insisting upon 
the necessity of having regard (in the case of the steam engine) 
to the simultaneous perfection of the furnace, the boiler, and the 
machine in which the transformation of heat into motion is 
effected. So long as one of these be defective it will be of little 
avail to introduce refinements into the remaining organs. B. 
Kiissner (p. 499) contributes an article on the conditions néces- 
sary for the establishment of a manufactory of wood pulp, 
accompanied by a plan and section of the building, showing the 
machinery in situ. G. Wex (p. 505) concludes his paper on the 
regulation of the course of the river Danube, by which it is pro- 
posed to bring the river much nearer to the city of Vienna. At 
pp. 519, 520, we find short notices of two cases of the corrosion 
of boilers, the construction of which is fully described. The 
report of a discussion on the advantages uf the Cornish boiler, 
and the methods of cleaning boilers, is given at p. 535, and on 
the following page G. Piedboouf describes his improved feed- 
water heater. Schwamborn (p. 537) bears testimony to the 
value of Popper’s anti-incrustator, the construction of which has 
been frequently described. Fischer reads a paper (p. 541)'on 
drying-rooms, the hot air for which should be allowed to enter 
at the top, the air saturated with moisture being drawn off at 
the bottom of the chamber. He also discusses the relative 
advantages of drying by hot air and by mechanical methods. 
The number concludes with the details of a proposed scheme for 
combining the whole of the technical societies of Germany ina . 
i be called the “Verband der Technischen Vereine 
Deutschlands.” ; 

‘the papers presented to the Vienna Academy of Sciences are 
usually of a very abstruse nature, and not well fitted for notice 
in our columns, The last “ Sitzungsbericht” which has come to 
hand (No, 3, vol. lxiii., Division 1) contains a memoir by Von 
Zepharovich (p. 130) on diaphorite and Freieslebenite obtained 
from various localities, A. Schrauf (p. 157) contributes a series 
of short notes on twin of um, argentite, Descloizite, 
vanadite, wulfenite, azorite, pyrrhite, and on a new mineral, 
named by the author “eosite.” F. Simony (p. 193) propounds a 
theory to explain the peculiar erosion to which the rocks on the 
shore of the Lake of Gemunden, Austria, are subject. Similar 
appearances are noticed at other lakes, and also in such elevated 
positions as to lend some force to the supposition that they are 


‘not due solely to the mechanical action of the waves. In the 


second division of the “ Sitzungsberichte” (vol. lxiii, Nos. 2, 3), 
we find a short note by Max Schaffner (p. 176) on the prepara- 
tion of thallium on a large scale, from the dust deposited by the 
vapours obtained by roasting pyrites in the sulphuric acid manu- 
facture. Before entering the chambers the vapour is passed 
into a brick vault where the dust subsides. It consists of 
arsenic acid, sulphate of iron, traces of oxide of zinc, oxide of 
lead, &c., and sulphate of thallium. The metal is extracted from 
this compound by a modification of Lamy’s well-known process. 
J. Stefan (p. 223) investigates the action of heat on the refraction 
of light in solids. The substances experimented upon were rock- 
salt, sylvine, soda-alum, fluor-spar, and glass. A. von Obermayer 
(p. 249) describes the arrangement of apparatus employed by 
him for determining the pitch of a sound by Tépler’s strobo- 
scopic method*, which consists in observing the vibrations of the 
sounding body through perforated rotating discs, The principal 
difficulty in experiments of this kind is to obtain a rigidly 
uniform rotation of the discs, which Von Obermayer has ac- 
complished by the use of an electro-magnetic machine, the con- 
struction of which he describes. The experiments were made 
on strings and plates, both square and circular. Dr. Stern 
(p. 286) has a memoir on the resonance of solids, with reference 
to the simultaneous vibration of the air. E. Ludwig (p. 323) 
finds that the Atacama meteorite of 1870 consists of iron 91°53 
per cent., nickel 7°14, cobalt 0°41, phosphorus 0°45, and a trace of 
copper. Professor A. Bauer's paper on alloys (p. 333) has already 
been noticed by us. L. Boltzmann contributes a paper on the 
equilibrium of temperature between polyatomic gaseous mole- 
cules, in which he investigates, by the aid of the higher mathe- 
matics, the motion of atoms in molecules, the collision of 
molecules, and other points connected with the interior work of 
Dr. von Schrétter (p. 453) claims to have prepared, more 

than twenty years ago, an alloy of manganese and copper similar 
to that described by Mr. J. F, Allen in his paper read before the 
Liverpool meeting —— British on The alloy, con- 
isting of 80 of copper to of manganese, is ly 

attacks ling pate acid diluted with half its weight 


attacked by boili : 
of water. H ric acid has very little effect upon it, but 
it is easily dissolved by nitric acid. Mercury attacks it very 


slowly, At’ p. 457 the same author describes a curious 
alteration in the surface of a pane of glass caused by the explo- 
sion of a shell during the bombardment of Vienna, in the year 
1849. Every other pane of glass in the house was broken, but 
the surface of the one which remained intact, was covered with 
innumerable small cracks in every direction, and the glass had 
lost its trans cy. The cracks were not very deep, as was 
shown by B gemmenn a small portion of the surface, the strata 
underneath presenting the ordinary appearance. The explana- 
tion suggested for this curious phenomena is that, from some 
peculiarity in the cooling, the external layers were in a state of 
extreme tension, and the concussion caused by the ex- 
ploding shell was sufficient to upset the tottering © ye ae of 
the outer layers, and uce the effect described. Dr. von 
Schrétter also communicates (p. 462) the results of some experi- 
ments on the effect of high tem; on the diamond, and 
on the specifi Mf mony Prd we In the main, the results 
correspond to obtained by Morren (“Comptes Rendus,” 
May 2, 1870, p. 990). An apparatus for determining the = 
centage of carbonic acid in coal gas is described by Von 
Schritter, at p. 471. ; 

The synthesis of indigotine, the blue colouring matter of 
indigo, pe was first’ announced to the Shasta: feta of 
Berlin on the 14th of November last, forms the subject of an 
prams Bragg by A, Rosenstiehl, in the current number of 
the “B de la Société de Mulhouse,” p. 93, The result of 
MM. Emmerling and 's researches above alluded to was 
by no means , the subject having occupied the 

of chemists since the publication of Gerhardt’s 

In the paper now omens we find —— 

account of the previous attempts to luce a e 

author does not give much hope that the discovery will be of prac- 

tical importance at present, on accountof the difficulties in the way; 
but at rate it is to be regarded as une belle conquéte de 

colenes, . A Gehlen\enges dollows, at p. 107, with a note on some 

properties of caseine and sy serie reference to the use of 

these substances as thickeness in place of albumen. The re- 

searches do not appear to be of immediate practical importance, 





* ‘Philosophical Magazine,” January, 1867, p. 16. 
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but may perhaps be of value to future experimenters in this 
direction. 


In the “ Annales du Génie Civil” for September we have to 
notice a paper by M. Ortolan, a naval engineer in the French 
service, iptive of the principal kinds of boilers now in use, 
with particulars of their proportions and evaporative power. This 


first contains notices of boilers constructed by Powell, 
ag and Bonnet, Meunier, Chevallier and Farcet. M. Fix 
_ &, 608) 


describes a very simple “ octant,” with a single mirror, for 
ath. Gp the simplicity claimed for it by 

the author, does not appear to possess any advan over 
pocket sextant. C. Tronquoy (p. 617) continues his paper on 
warming and ventilating, which consists of a description of the 
various systems which have been proposed, with notices of their 
practical Le rps Devisme’s improvement in the Chassepot 
tifle, at a very small expense the arm is rendered more 
suitable for use in the field, is noticed at p. 684. A. Leclereq 
(p. 651) contributes a series of tables for calculating the power 
of steam engines working at various pressures and at different 
degrees of expansion. F.C. Guilleaume (p. 657) communicates 
some data with reference to the use of wire ropes for transmitting 
power to great distances, together with a method of joining the 
ropes used for such and details of the price, diameter, and 
The only other article remaining to be noticed is one 
taken from “ L’Ancre” on the ironworks contained in the terri- 
tory recently annexed to Germany—a subject which we have 
already ‘alluded to more than once. France will lose about 160 
uddling furnaces and 89 blast furnaces, but the writer consoles 
imself with the reflection that the removal of such formidable 
competitors as the manufacturers of the department of the Moselle 
will greatly benefit the ironworks in the territory which still 

remains French. 

The current number of the “Giornale dell’ J: Architetto 
Civile ed Industriale” (nominally the one for July) opens with a 
report by G. Boschi on the steam engines shown at the recent 
Maritime Exhibition at Naples. This is followed at p. 398 by 
the details of the traffic on the secondary railways in the Terra 
di Bari, Naples, the population of the districts through which 
the line passes being given by way of comparison. A. Icilio (p. 
407) contributes a memoir containing a theoretical investigation 
of the strength of girder bridges, with a numerical application to 
the case of a bridge of seven spans. An extract from the list 
of medals and honourable mentions awarded at the Naples 
Maritime Exhibition on the 29th of July is given at p. 420, asa 
supplement to Boschi’s report. From a statement at p. 436 
it appears that the approximate value of the works now in course 
of construction by the Ironworks Company at Castellamare, of 
which A, Cottrau is the director, amounts to 3,200,000 lire. On 
the next page we find an obituary notice of F. Brioschi, a well- 
known Italian engineer, whose death took place on the 21st of 
July last. The number concludes with a report by B, dal Bosco, 
on some recent experimental 
rivers and canals, with special reference to that published by C. 

and W. R. Kutter. It contains no points of novelty. 

The “ Annales des Ponts et Chaussées” for Jan , 1871 
(the last number which has been published), contains a ip- 
tion, by M. Sévéne, of the new Paris terminus of the Orleans 
Railway, situated in the angle formed by the Quai d’Austerlitz 
and the Boulevard de l’Hopital. The work was commenced in 
1865, and the station was finally opened in July, 1869. It occu- 
pies an area of about ten hectares, and in consequence of the 

ximity of the Seine some difficulty was ienced in obtain- 
sep foundations. The paper is illustrated by two plates 
containing a general elevation of the on the Quai, a trans- 
vouno udlion 0 dias ash onlin of roof, which has a span of 
fifty-one metres and a-half. M. Bazin (p. 9) contributes a memoir 
on some recently published formule for calculating the flow of 
water in open p A sown The principal portion of the paper is 
eccupied by a discussion of the formule of Messrs. Humphrey 
and Abbott on the Missi river, and those published by 
MM. Ganguillet and Kutter, which we have before alluded to in 
the course of this article. M. Bazin’s paper is illustrated by 
diagram showing the different results obtained by the use of 
various formulw. C. Pierre investigates the degree of accuracy 


on the flow of water in | 





which may be attained with the present method of calculating | 


girders of several bays. Following this we find an interesting 
description of the laboratory and experimental workshops be- 
longing to the Ecole des Ponts et Chaussées, at Paris. The 
workshops contain all the necessary apparatus for testing the 
strength of materials, the durability of paints and preservative 


so, the main feature being a systematic maceration of the beet- 

root at a lower temperature than usual. We have by no means 

exhausted the contents of this number, but the arti¢les which 

we leave unnoticed are mostly taken from other periodicals of 

a ae have been alrgady alluded to in these 
umns, 





DISCOVERY OF DIAMONDS JN SITU. 
Proresson P. v. JEREMEJEN, of St. Petersburg, has made 
the re ee announcement of the discovery of diamonds in 
great abundance, but of but microscopic dimensions, in Xantho- 
choline, © sek exiting endaten in the Schischimskinu 
Mountains, in the Urals. He published a short statement to 
this effect earlier in the year, and has now sent a paper to the 
current number of the Jahrbuch fiir Mi u 

For a long time the Professor had made foliated minerals a 
special object of study, and on directing his attention to xantho- 

yilite he — t “7 — pe a form, 

y brilliancy ustre, and mar convexity o stal faces, 
reminded the observer of the diamond. To ceueees any doubt 
that might attach itself to the blow-pipe and other reactions which 
he made use of, he three specimens of the rock in the hands 
of his colleague, Prof. Lissenko, of the Berg Institut, who burnt 
them in oxygen and convinced himself that free carbon was 
present in this mineral. Every precaution was taken to remove 
any carbonates, carbonic acid, or hydrocarbons, that might possibly 
be t. 

he diamonds are very irregularly distributed throughout the 
rock; here they are in good excess, there they are wholly 
wanting, the colour of the xanthophyllite forming a good test of 
the relative quality. 

The rock was discovered in 1839 by Professor Gustav Rose, of 
Berlin, who chose its name on account of its yellow hue and 
foliaved texture. A recent examination by V. Jeremejen of a 
number of specimens in the collection of the Berg Institute at 
St. Petersburg, has shown that it is not exclusively yellow, but 
is sometimes colourless, yellow, brown, gray, or green. The 
green xanthophyllite contains most di ds, and ially that 
occurring either in or immediately in contact with the steatite 
or talcose slate, with which it is associated. Both the latter are 
likewise found to enclose them; the crystals, however, are less 
distinct and numerous. 

Measurements made by aid of the microscope of facial angles 
have not as yet enabled the Professor‘to determine the crystalline 
system of xanthophyllite. It is optically uni-axial and negatively 
refractive. It has’ a specific gravity of 3°035 to 3°062, 
with the hardness of apatite. Though before the blow-pipe 
it does not melt, by very slight heating it becomes opaque. 
A t which has been ignited exhibits under the microscope 
very peculiar cavities of ditrigonal and almost hexagonal form, 
which the author attributes to the disappearance of the diamond 
crystal, either by combustion or the breaking-up of the general 
structure of the matrix by ignition. Three analyses by Meitzeu- 
dorff indicate the following as the composition of this mineral : 
—Silica, 16°30; alumina, 43°95; iron oxide, 2°81; magnesia, 
19°31 ; lime, 13°26 ; soda, 0°61; water, 4°33; total, 100°57. The 
numbers co ing with the ratios RO: R,O,:S:0,: H,O 
= 10: 18: 6: 8, or those of the American mineral, dintonite. 

The form of the diamond crystals is a hexakistetrahedron, 
with distinctly convex fully developed faces and edges. They 
are enclosed symmetrically, their trigonal axes being parallel and 
at the same time perpendicular to the foliation of the matrix. 
Moreover, on examining a flake of the rock it is found that the 
homohedral halves of the trigonal axes of many of the crystals, 
and the hemohedral halves of the trigonal axe of many others, 
are, without any disturbance of this el position, directed 
towards the eye of the observer. V. Jeremejen remarked iden- 
tically the same remarkable ent in a reddish-brown 





r 


arrangem: 
| diamond from Brazil, in which a great number of small diamond 


are em 

As long as the diamond was only found in alluvial deposits, 
in land associated with metals and minerals of various kinds, 
the most varied theories have been held regarding the mode 
of its formation. Since, however, it has been met with in the 
Brazilian tacolumite the scientific views as to its origin have been 


' confined within much narrower limits. The explanation, how- 


ts of various kinds, mortar-mixing machines for experiments | 


on cements, and a copious supply of water for hydraulic experi- 
ments. There is,in addition, a set of standard meteorological 
instruments which serve for testing those which may be sub- 
mitted to the department for verification. A. Durand-Claye’s 
note on the drai of Paris during the siege (p. 66) has been 
already published in the “Comptes Rendus” of the French 


Academy. 

The - des Savants” for August opens with an article 
by M. Beulé on commerce and industry as represented by 
ancient wall paintings, which will be perused with interest by 
antiquarian readers. The article is in the form of a review of a 
work published by the late Otto Jahn, at Leipsig. in 1868, on 
the representations of various handicrafts discovered at Pompeii. 
M. Chevreul concludes his notice of M. de on work on 
the effect of various trades on the public health, and on the 


means of agg a the pollution of the atmos and of 
watercourses. M. Che ’s review, and the work to which it 
refers, are both worthy of careful 


pe 
Dingler’s “‘ Polytechnisches Journal,” No. 3, vol. cci., contains 





ever, which has gained acceptance is that ascribing its production 
to the Neptunian processes by"the slow decomposition of hydro- 
carbons. The presence of the diamond in xanthophyllite, lying 
in beds of talcose slate and steatite, fully supports the earlier 
expressed opinion that the gem was of aqueous origin. Though 
we as yet know nothing of the means whereby free carbon has 
been converted into crystallised diamond, we cannot avoid regard- 
ing the water and carbonic acid, occupying cavities in xantho- 
phyllite, talc, and other minerals, as taking an important part in 
the last stage of that mysterious process to which this beautiful 
gem owes its origin, 


ON THE DESTRUCTIVE DISTILLATION OF 
LIGHT PETROLEUM NAPHTHAS, AT COM- 
PARATIVELY LOW TEMPERATURES. 

By 8S. Dana Hayes, State Assayer of Massachusetts. 
Unper the generic term naphtha, as applied to some of the distil- 
lates obtained in the arts from petroleum, is included a serics of 
hydrocarbons having specific gravities above 0°742, or between 
0°625 (rhigolene) 0°742 (heavy naphtha), and bviling points 
varying with the densities from 65 deg. Fah. to 300 deg. Fah. These 
oneien have distinguishing characteristics by which they are easily 

inaclass bythemselves; and aside 

ties, boili ts, volatility, and solvent 

po a noticeable peculiarity is the absence of oily bodies, they 
do not leave any ent stain on common wri' paper that 
has been dipped in them, as do all the heavier and oily distillates 

obtained from petroleum, The i 





volatile naphthas by 
— f light petrole hth hich 
seve o! um naphtha, which was 
entirely free from oily bodies, in cast iron *‘ stills,” heated directly 
by coal fires and having powerful condensers attached, such as 
Seiceiecenes MRA cxumues onl cased Aeiaiees eens 
es the gases, vapours, a ly diminished volume 
of naphtha, an of heavy paraffin 
oils was obtained; after the distillations were finished 


i 





and completely volatile at atmospheric tempe- 
eroselene and Squibb’s ether, exposed in 
Sinstes seapottivehys Sad the formar ovapensted completely 
minu y: ‘ormer com y 
about two-thirds of the time required for the other.” 
This of naphtha has been so often observed 
my laboratory that I have learned to avoid the employment 
when —— solutions, or extracts made in them, for 
obtaining the substances dissolved; because, 
although these h: ons are exceedingly diffusive, and evapo- 
rate entirely and very rapidly in the air at common temperatures, 
yet when heated above their ing points (above 85 deg. Fah., in 
the case of keroselene) they destructive decomposition, 
or, if in a flask, destructive distil heavier oily bodies being 
produced which are difficult to remove from the residuum of such 


eva ns. 

ithin the past year an apparatus has been erected in Boston, 
by Mr. Z. A. Willard . for generating gases and hydrocarbon 
vapours for use in metallurgical o; ions, that bas offered an 
opportunity to obtain considerable quantities of the oils made 
from naphtha, distilled at temperatures below 300 deg. Fah., and 
I have examined these products with much interest. 

Willard’s apparatus consists of three or more upright wrought 
iron cylinders, having a capacity of several hundred gallons each, 
standing near a common steam boiler, and which are connected 
together and with the boiler by pipes that enter at the bottom 
of each cylinder, ending the 
top of each again to connect with the bottom of the next; it is 
thus a system of large iron Woulfe’s bottles, the first being con- 
nected with a steam boiler. These cylinders or gas generators, 
when in operation, are about half full of gasoline or petroleum 
naphtha of the lightest and cheapest kind, which leaves no per- 
manent stain on note paper, while steam at commun working tem- 
perature and pressure is passing in at the bottom of the first 
cylinder, bubbling up through and vaporising the naphtha, then 
— g into the other cylinders with the same action. The cylin- 

rs are provided with glass tube gauges, so that the changes 
occurring inside may be watched, and the whole apparatus and 
contents are maintained under a pressure of about 501b. to the 
inch when in operation. 

In this apparatus the steam and naphtha vapours are held 
together in the upper part of the cylinders, above the liquid, 
under pressure, and at a temperature of about 212 deg. Fah., or 
much above the boiling point of the naphtha, but never so high as 
300 deg. Fah.; and the oempesttions occur in the vapours rather 
than in the liquid, light uncondensable gases and vapours passing 
upward, and heavy oil falling down into the naphtha below, The 
apparatus was operated continuously by pumping in naphtha at 
intervals as it was consumed, and after the heavy oil had accu- 
mulated it was drawn off at the bottom, the largest quantity 
being found in the first cylinder. It was found that the longer 
the vapours were held together in the apparatus, heated and 
under pressure, the more ect were these decompositions ; and 
Mr. Willard obtained at erent times from 2 to 10 per cent. of 
the naphtha as heavy oil.’ 

The heavy hydrocarbon oil obtained in this way has a dark 
ay te colour, and smells of the adhering naphtha when 

h ; but after standing exposed to the air for a few days it 
loses this odour and becomes nearly neutral, or comparatively 
free from offensive odour. Its specific wity varies from 0°850 
to 0°860, and ita boili gh ter it isfreed from the adhering 
naphtha, is above 400 F. 

t does not evaporate at common temperatures, leaves a perma- 
nent greasy stain on , is a good lubricator for machinery, 


and when redistilled at high temperatures it breaks up into 
lighter and heaver liquid hydrocarbons, paraffin, and separated 
carbon. It is essentially a paraffin oil, like that of the same den- 


sity obtained directly from petroleum, or its heavy products, by 
sx troleum for illuminatin, b 
en re roleum for illu ig purposes it has 
been desirable to break up the heavier products and convert 
them into {the light hydrocarbons, erally known in com- 
merce in this ang as a fay —— forms of o 
tilling apparatus have been devised for this purpose, in which 
the vapours of these bodies, by being heated above their boiling 
—_ are decomposed or “ cracked,” first into burning oil and 
Fe we and ultimately into b oil entirely. But 
Mr. wr pk te ge demonstrates that light petroleum naph- 
thas, and probably distilled naphthas from coal and other sources, 
may be “cracked” at a temperature below 300 deg. Fah. into 
ed and heavier products, the latter being paraffin oils that 
be to a class of hydrocarbons entirely different from that of 
the original naphtha. 

a the kindness of Professor B. Silliman I have reveived 
a copy of his report on the “Petroleum from Venango County, 
Pennsylvania,”* since the first part of this article was written. 
It isa memoir that has never been published in any scientific 
journal, mp the results of an extended investigation made 
in the spring of 1855, being undoubtedly the earliest record of 
any chemical research on the distillations of this petroleum. And 
I take the liberty of quoting from it, because at this early date 
Professor Silliman found that the products obtained from petro- 
leum are not simply bodies previously existing in the petroleum, 
vat that they are new substances formed by heat and distil- 

on. 

The author says: ‘‘The uncertainty of the boiling points in- 
dicates that the products obtained at the temperatures named 
above were still mixtures of others, and the question forces itself 
upon us, whether these several oils are to be ed as educts, 
or whether they are not rather produced by the heat and chemi- 
cal change in the rocess of distillation. The continued applica- 
tion of an elevated temperature alone is sufficient to effect 
in the constitution of many ic ucts, evolving new bodies 
not before existing in the ori, substance.” And further on in 
the re : “The with which this portion of the oil 
abounds, does not exist -formed in the o crude product, 
but it is a result of the high temperature employed in the process 
of distillation, by which the elements are newly arranged.” Wher 
describing the oo of the illuminating oils distilled from this 

um Prof. Silliman states the t of an experiment as 
‘ollows: “E: for many days in an open vessel, at a regulated 
heat below 212 deg., the oil gradually rises in vapour, as may be 
seen by its staining the r used to cover the vessel from dust, 
and also by its sensible diminution. Six or eight fluid ounces, ex- 
in this manner in a metallic vessel for six weeks or more, 

the heat never ing 200 deg., gradually and slowly diminished, 

w yellow, and ly left a small residue of dark brown, 
arenetediing resin, or pitchy substance, which in the cold was 
hard and brittle. The samples of oil employed were very nearly 
colourless. This is remarkable when we remember that the tem- 
perature of the distillation was above 500 deg. Fah.” 

It is remarkable that in this early laboratory investigation 
Prof, Silliman should have noted the production of entirely new 
bodies by the destructive distillation of petroleum, such as are 
now only produced in quantities in manufacturing opera- 
tions. e “cracking” of petroleum, as a necessary result of its 
distillations in the way, was not generally recognised or 
admitted for several years after this report was written, and even 
now there are many chemists who consider these as simply frao- 
tional distillations; but it is only necessary to mix the d tes 
together again and try to ace to satisfactori'y 
prove how different the products are from the original substance. 

The petroleum upon which Prof. Silliman as above did 
not yield any of the light naphtha to which I have referred, his 
lightest distillate —e -3 a specific — of 738, aud a boiling 
point above 400 deg. .» probably se it had been floating 
on water exposed to the sun, or because it waa thick “‘surface oil. 

* “Report on the Rock Oil or Petroleum from Venango County, Penn- 

with reference to its use for and other 
" By B. Sillimann, jun. New Haven, 
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In the annexed engraving we give sectional drawings of a steam 
pump, blower and exhauster, patented by Mr. C. A. Winder; 
also drawings of a similar pump, with boiler complete, in a port- 
able form, for irrigating purposes, contractors’ uses, and for ex- 
port. We will endeavour to explain the principle as briefly as pos- 
sible. On reference to the sectional drawing, Fig. 1, it will be 
seen that within a cylinder A are caused to revolve two pistons, 
made in the form of a hinge, having one centre common to them 
both, but being independent of each other, and so arranged that, 
by means of the eccentric wheels outside, they have an alternate 
quick and slow motion; so that while one, say B, is revolving from 
D toE, and drawing with it the air or water, the opposite piston 
C is merely forming an sbutment, and passing sea between the 
ports Eand D, and vice versd, so that there is a continual flow 
through the machine without the aid of valves or anything that 
can get out of order. 

In Fig. 2 is shown the arrangement of the eccentric gearing, 
which has nothing to do with forcing the air or water, but an 
forms regulators for the stationary een or abutment. The 
power being transmitted direct from the steam cylinder on to the 
water piston by means of the crank pins fixed upon the wheels B 
and C, there is little or no loss by the friction or gearing. 

There is a peculiarity about this machine which may not be 
noticed unless the attention is drawn to it; for on reference to 
Fig. 1 it will be seen that the pistons occupy about one-third of 
the whole area of the cylinder, and for every complete revolution 
the contents of the remaining two-thirds has to delivered by 
each piston, so that the whole, and one-third, or four-thirds of the 
actual space is ebtained in each revolution. 

They have the suction and forcing powers of ordinary double- 
action cylinder pumps, but possess the advantage of being without 
valves, so that chips, rubbish, &c., which are often present in con- 
tractors’ works, and in the holds of ships, will pass through with- 
out er: to the machine, owing to the large gathering space and 
area of the suction and discharge ports. 

These pumps require two steam cylinders, having the intermit- 
tent motion similar to the inner pistons; the eccentric wheels, not 
having anything to do with forcing the water, are merely required 
to: regulate the slow m a or abutment. 

The machines form lowers for high-pressure or for gas 
exhausting purposes, and if fixed upon shi may be used to 
Giseclahe the cix' theangh the veri ond incase of leakage, by 
reversing the motion, would form powerful pumps, 
strongly recommending themselves for this purpose by their 
compactness, occupying, as they do, but little room, 
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COOPER’S HILL COLLEGE. 


Tue following address was delivered by Colonel Ches- 
ney, President of the Civil Engineering College, Cooper’s 
Hill, on the occasion of the official opening of the college 
by the Secretary of State and members of the Council of 
India, August 5, 1871 :— 

My Lord Duke, Gentlemen of the Council of India, Ladies and 
Gentlemen,— Your Grace has requested me to give some account 
of the system which it is intended to pursue here, and I am glad 
to have the opportunity of doing so on the present occasion, and 
before this distinguished company, because, in a place of this sort, 
it is all-important for success that we should make a beginning, 
and for this it is essential that all concerned should have from the 
first a clear perception of the aims and objects to be kept in view ; 
while, if our standard of excellence is to be a high one, as is in- 
tended, it will be the more easi!y attained to if we place it clearly 
before us at the outset of our life here. 

I would first refer to the mode in which it is proposed to record 
results. The ordinary method at places of this sort is to attach a 
certain numerical value, in the way of marks, to each subject com- 
prised in the course of study, the number being fixed with reference 


to its comparative value, to determine the merits of the students 
by adding up the marks ed by each in all the different studies 
taken together. Thus the man who gains the largest number of 


marks in the aggregate stands first, and the man who gets the 
fewest comes out at the bottom. This plan of ascri| merit is 
the only one practicable where selection has to be le out of 
many a as in the competition for admission to this col- 
lege and to Woolwich, and in determining the appointments from 
the latter place to the al Artillery and Royal eers, be- 
cause ina it some must stand first, and the officers 
——_ to it must be appointed in some order of seniority. But 
it is not necessary in our case, because in the Indian Engineer 
Service promotion is regulated not by seniority, but by pure selec- 
tion, ani beg enter the service, and throughout your career, 
our names will be recorded alphabetically in the official register. 
‘ow the plan of recording merit by the total result of 
in all branches of study has its disadvantages, because.if a man 
who excels in any particular subject happens to be weak in some- 
thing else he comes out only in a mediocre place. His 
merits are merged in his deficiencies. is may act asa 
ment. It is not adopted at the universities, as I need hardly say, 
where, if the honour were to be made up by adding the mar 


out as senior lers and heads 
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in classics to the marks in eS who now come | kinds 
would 


course here stated in the 
Sodieddedideiceniapeatvothedsertoundieer Shak 


prospectus, 
engineerin; > 


e classical tripos would | essential 


| including the practical application of it, and such parts of the 
subject as meth gs treated empirically, inoluding also surveying 
and drawing; secondly, mathematics, applied mechanics; 
thirdly, natural and experimental science ; ey Maguagee, 
In cath of these branches there will be separate class lists. - 
ther, and this is an important of the scheme, while a certain 
standard of qualification will have to be reached in each branch, 
there will also be a standard of qualification in all the branches 
taken together, which will be s' — Thus, to make my 
meaning clear, if we suppose that. 100 marks are required to 
q in each branch, then the standard which qualifies for final 
appointment to the public service would be ted, not by 400, 
but by some higher number, say 500 or 600 marks. The details on 
this point have still to be settled, but the intention is clear. Our 
scheme involves that every man shall do more than merely quant: 
in other words, he will have to take honours in one or more su’ 
jects. This, then, is the key-note to be struck. To qualify for 
the public service it will not do to take things easily; a steady 
and su effort will be needed throughout your career. 
It is quite necessary for us to aim high in this our col- 
lege is to earn a reputable place in the educational world, It is 
odknit of ite being LAE apne = prea en fat 2 > 
it of its being ju any e i we 
lay down a high standard of ourown, and impose on ourselves astrict 
line to pursue, we shall certsinly come short of the r ideal. 
This, then, should be our aim, hard work, not only for a few, but 
forall And if we it out—if instead of an institution dis- 
i hed by a few brilliant scholars, while the mass fritter awa: 
their time in amusement or idleness, every member of this 
munity distingui Udenealt t-donse hep Sesutagy ext eine be no 
ioen-al Aun, 00 suste-al gtiten ities, then I will venture 
to say that, irrespective of the re pom gery public ser- 
vice, we shall have at any rate out a not very common 
path for ourselves in English education. 
neni be cold tao om eats Ook 
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, an engi- 
run alone almost as soon as he arrives 
go straight to mother nature for all 


to dig and 
his materials, to and burn his own lime, to make his own 
bricks, often to fell his own timber. A knowledge of the chemical 


F 


guish between a gocd and a bad lime, without knowing anything 
about carbonates or oxides, and he may at last, by a Bey in- 
stinct, learn where to dig for a good brick earth, just as by instinct 
where to grub for truffles, you may depend upon it 
of ability is usually bought very dearly by his > 
engineering and its immediate branches must form 
—s study, we propose to include as extensive a course of 
the nat sciences as we can possibly find time for ; a physical 


gatory course. 


There is another subject set down in our course as to which it 
may be useful to say a word in anticipation of possible criticism. 
Why, it may be objected, give up any time now to the study of 
the of India and its history, when there is so much else 
to be learnt? why not leave this to be done when you arrive in 
the country itself? The answer to be given to this criticism is, 
that if you do not do it now}you will probably never do it at all. 
I am aware that to attempt to excite an interest among 
this country about the history and people of our great dependency, 
even to the extent of their Paton the most superficial ac- 
quaintance with the subject, is hopeless. Even when a family 
a with one of its members, a son or brother departing for 

ndia, although personal affection and interest may continue un- 
diminished, 
ignorance of its surroundings, their estimate of his life there being 
usually limited by the general notion that India is a country 
abounding in natives, and where the heat is controlled in some 
tmoysterious fashion by a punkah. But our surprise at the indo- 
lence of a of our friends in this country becomes a 


deal qualified when we find the same state of ignorance often ob- 
ining among residents in India themselves, and that people are 
y satisfied to spend their lives there ignorant, I will not 
say of the fact that it contains evidence of a highly complex 
civilisation: far eding our own in antiquity, but that the 
ee a ere a oe with all their 
almost infinite variety of mes poy an) oy are 
properly classified when regarded as one tribe under the generic 
title of *‘the natives” too, to id their lives there 
without, from first to last, being able so much as to speak one con- 
secutive grammatical sentence in the vernacular. And the reason 
» any? an that there is no opportunity for — 7 bese: 
~ A young man, Bry & young engineer, plunged in 
Gieeaincelyal dx tenes A Fyfe abo) oofeedo 
lor a more convenient season, 
which mover exsie erg oe ee rotten, toon 
papers oes not become an ¢ politician, from 
the want of a systematic knowledge of first principles, so a man 
will find it is not easy to obtain a complete mastery of any of 
the vernacular lan es if, as is the case very citen with our 
countrymen—ma; almost always with our countrywomen in 
the East—he will not be at the trouble of mastering so much as 
even the grammar, not to say the alphabet of it. We believe, 
then, that the time which will be spent here in the study of Hin- 
dustani, the lingua franca of India, will be time well spent. It 
will not only be of service to yourselves, it will also be advanta- 
geous 4 the Lae aang AG were asked > say from what 
source the grea’ is likely to arise to the su of 
British power in the East, I should reply that it would be found 
in the tion which must necessarily obt1in between the g« ver- 
norsand the governed, when the former are as a rule insufficiently 
acquainted with the and therefore as a n con- 
uence with the thoughts and feelings, of the erned. I 
believe there are very few Indian public servants who would not 
be ready to admit their shortcomings in this respect, and inly 
our course here would be ery if we did not keep this point 
in view. It has been well said that those who know the people of 
India best esteem most, The converse proposition unques- 
tionably holds ; those persons will always be found most 
pronounced in their contempt of “‘ the natives,” and most ready 
to declare that Indian researches are flat and unprofitable, who 
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8 why have a systematic course of s or engineers at 
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is a practical art.; the preparation for it should be 

To such an argument it has to be replied, that a great 
the strictest and 


ear or eighteen months, or even two years, should be 
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ex which will come to you 
ness whether you will or no, the 

scientific attainments will 

what I have seen myself, I believe that for one man who 
comes short of the standard of efficiency from lack of oppor- 

at because they have not sufficiently pre; 
themselves for turning those ties to pr use, ile, 
pee «ey the course here the object will kept in view of 
making the practical side of the profession a reality, of i 
you to be expert surveyors and draughtsmen, and oommey © 
giving you the opportunity of seeing engineering work of the best 
ind carried out as pupils to engineers in business, the endeavour 

will also be made to pursue the meer pS of constructive science 
to the fullest extent which our time will allow. 

Gentlemen, I have urged upon you the need for culture as a 
means of getting on, and as it may enhance your usefulness as 
public servants, but it would be difficult to lay too much stress on 
the value of culture for its ownsake. By dealing with professional 
work in a scientific way an interest is imparted to what would 
otherwise be often repulsive drudgery ; but it is quite as much in 
pursuits outside the course of your professional life that systematic 
culture should be aimed at. Further, I would urge the necessity 
for your acquiring a habit of self-culture in youth, and while the 
a, occurs for sowing the seed, because I believe that a 
deficiency in this respect is one of the main defects of our country- 
men in India. You will find there a degree of zeal and devotion 
to the public service among the servants of Government, a stan- 
try in the discharge of its 
believe to be unexampled in any country 
in the world ; but, if the paradox may be employed, I believe that 
some men there suffer under an excess of zeal, and that, like the 
Barbadians who were too brave, many able public servants are too 
zealous in the cause of their masters ; they take refuge from the 
ualms of conscience reproaching them for not making better use 
of their time by what I may term an effort of mental indolence, 
and bury themselves deeper in official business. Itis to this want 
of culture, accompanied with so much ability, and the engrossin, 
attention given there to official matters, that may be ascri' 





business, which I veril 


good } the tendency to hold extreme opinions, and that onesidedness re- 


garding vexed bree of polity and administration which is 
characteristic of Anglo-Indian society. The work would often, I 
suspect, be better done, if less time were given to it. Do not at 
any rate suffer yourself to be persuaded that there is not time 
for these thi Only busy men have leisure. Above all, do 
not give any weight to the pestilent doctrine that culture inter- 


not | feres with the acquisition of expertness in business. 


ae 
it the two things are in no sense antagonistic, and practical ability 
is compatible with any degree of culture. 

And for those who might be disposed to object that the scheme 
here shadowed forth is too wide, it may be useful to consider for 
a moment how much we shall after all leave undone, how narrow 
is the course laid down compared with the great range of the 
sciences which remain unexplored beyond it. The classical 
languages, even the modern langu: of Europe, we are obliged 
wholly to neglect ; the branches of mental philosophy, which 
form so important a part of academical training at the seat 
northern university to which some of you belong, and without 
some acquaintance with which no man van in truth be properly 
said to be educated, we do not attempt even so much as to = 4 
upon their threshold. Even of the natural sciences our range 
buta partial one. Professor Huxley, if he were _—, might say 
that our course was incomplete, inasmuch as it wholly excludes 
the sciences which deal with the laws of animal and vegetable life; 
that it does not carry us to the point of discovering, for example, 
in what lies the essential difference between a thistle and a donkey. 
This consideration should lead to Lumility rather than to conceit. 
And, after all, the great thing to bear in mind is that you are 
here, not to be educated, but merely to make a beginning of edu- 
cation, and to be set in the right rcad for pursuing through life. 
For, with our sex, at any rate, education can never stop, or it is 
followed by deterioration. There is no such thing as remaining 
stationary with respect to knowledge. If it be true that motion 
is the condition of the physical universe, it is not the less true of 
the mental state of man. You may go forward, or you fall back- 
ward, but you cannot stand still. Nor need there be any fear 
that learning will breed conceit. The most learned men are also 
the most humble, because they have the justest comparison be- 
tween what they have accomplished and the boundless fields still 
to be traversed, just as he who climbs highest up the mountain 
commands the widest prospect. The country farrier will regard 
his own attainments with perfect complacency, when his know- 
ledge of medical pathology is limited to the fact that the beast he 
is treating has something the matter with its inside ; the conclu- 
sion of the educated physician will be how small is his skill com- 

with the infinite subtlety of the manifestations of disease. 
he one conclusion at which the true philosopher will always 
arrive, from the time of Socrates d ds, is that, while others 
may think themselves to be wise, he, at least, knows that he is 
not wise. True mental humility, you may depend upon it, is 
—_ = a not of = i ‘ — 
ly, gen’ in urging the importance of acquiring habits 
of mental Siustey dusting golden youth—and we are all creatures 
of habit—I a es you that the pursuit of knowledge is the 
one pleasure that never palls. It would be but a trite thing to 
say that pleasure pursued for its uwn sake does not satisfy, and 
those who find a present happiness in mere business are always 
looking forward to a time when they may exchange it for a life of 
leisure. But you never find the man of letters or science looking 
forward to giving up his pursuits, or if he does so for a time it is 
merely to return to them with renewed eagerness. By laying 
ourself out to be studious men—and not merely industrious men, 
unting your faculties in the mere assiduous of routine 
duties—you are securing for yourselves a certain fund of happiness, 
iolepentent of any caprices fortune may have in store. 

Gentlemen, it will be pretty plain that if the sort of idea which 
I have endeavoured to convey to you of the spirit which should 
— > place be realised, there will not be too much time 
sles would be sentinnay €0 this heed, nob ths surrwentiign of 
caution w n on e 

i an hake us to convert it into an academic 





be a reasonable yy recreation, 


in establishing a high standard of excellence. And there is one 
more point on whi Kmastenge few wsih, ent Gnd ines toDe 
moral side of our life here. ‘e have here no traditionary 
fluences to watch over us, no cloistered with their 
guard the sacred ius of the place, no 
handed down to our safe keeping, and, what 
prestige to condone or extenuate folly. We 
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r is the responsibility. Gen 
pen Ging > Ses toa family descended distinguished 
ancestor, it is a still greater to be the distinguished founder of it. 
You, gentlemen, will be the ancestors of this college; and, if you 
accept this trust in the needful spirit, if you determine to 
tain an etiquette of manners and a standard of morals w 
shall banish anything like immorality or “ bad form” from 
precincts of tke place, its future success in this respect will 
certain. v ing in such case depends on 
inning. In a school or co’ it is as easy to 
tone as it is difficult to emerge from a low one. we 
shall we go on; and if you accept this ibility, as I 
you will do, you will be amply rewarded w: during after 
India, you may be able to reflect that any reputation achie 
Cooper's Hill in this respect is due to the character established by 
you, its earliest inmates. I will only add that my colleagues and 
myeelf will endeavour to invite your co-operation in our adminis- 
tration on a footing of mut confidence, and that we shall 
endeavour, so far as may be compatible with the conditions éf 
such a place, to establish its social relations on the footing of a 
well ordered club or regimental mess, where rules are maintained 
mainly in the interest of the general community. 

Such, my Lord Duke, are the aims and objects of those to whom 
your Grace has entrusted the administration of this place. To 
maintain a high character for hard work; to sow the seeds which 
shall develope into a body of useful public servants; to inspire a 
love of learning for its own sake; last, but not least, to cultivate 
a pure and honourable tone of public feeling. Our s will 
be aimed high, and I may say for all of us that we shall not be 
easily satisfied. But if our aspirations money shall be realised, 
then so much the better will be the result. We believe and ho 
they will be, and that, although Cooper's Hill may not exactly 
attain to that degree of eminence predicted for it by the poet, in 
another sense, when, a hundred and fifty years ago, sang 


that— 
“On Cooper’s Hill eternal wreaths shall grow,” 
still that the college on Cooper’s Hill will take a not unworthy 
place among the educational institutions of the country, useful to 
= — service, and illustrating the wisdom and sagacity of its 
‘ounders, 
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HARBOURS OF REFUGE. 


AN interesting parliamentary document on this subject has just 
been published by order of the House of Commons, containing the 
quarterly reports of the engineers of the works in at 
Alderney, Dover, Holyhead, and Portland, for the year ending on 
the 3lst of last March. It a) rsfrom it that at Alderney the 
ery on works in the preceding quarters was £4958, 
£1945, and £1549 respectively; and that the quantity of stones 
deposited on the breakwater within the same dates was as nearly 
as possible 19,100 tons. The total cost of the works thus far 
amounts to £1,259,620, which is as nearly as possible £40,000 short 
of their estimated cost. The returns for Dover Harbour extend over 
the four quarters of the year. They show that up to the end of 
March the amount certified as having been expended was £656,546, 
out of a sum estimated at £725,000; the sum authorised to be ex- 

nded for the year was £21,000, and the actual expense certified 
in nine months appears to be only £4897; but for the first quarter 
there is no return given. It appears that the damage done to the 
staging by the storms of December, 1869, was re mid- 
summer, 1870; and that an a length of nearly 150ft. of the 
pier was raised in twelve months from 7ft. below low water mark 
to the quay level. The reports adds that, ‘‘ Although the amount 
of work done has been considerable, it would have been much 
greater but for the destruction of the contractor's staging which 
took place during a heavy storm in the winter of 1869-70, Tn order 
to replace the piles, which could not be procured in England, the 


contractors forwarded the necessary orders to the Baltic, but these 
could not in any case have been procured until the ing up of 
the ice, which occurred at an unusually late period of the year. 


Before the shipment of them had been completed the blockade of 
the Baltic prevented many of the timber vessels ane Oe ports, 
and but for the accidental circumstance of Messrs. having 
some works in Holland where similar timber was used, and from 
which a limited supply was afterwards obtained, the delay to these 
works would have been even more serious than it has been.” The 
average number of men daily employed upon the works appears to 
have been 89. The report on the progress of the breakwater at 
Holyhead is far more elaborate. No return apparently is given of 
the ‘‘amount authorised for these works;” at all events that 
column is left blank; but the amount expended in each of the four 
quarters is £2306, £7584, £7550, and respectively, making a 
total of expenditure up to date from the commencement of 
£1,437,248. The gen description ot the works here includes 
| the construction of two breakwaters for the enclosure and shelter 
| of 260 acres of deep water in the West Bay of Maiphend, according 
| to the design of 1845, for a refuge harbour an — station; 
| also for railways in the quarries and round the bour. The 
construction of a landing pier for packets within the harbour, 
as subsequently designed. e formation of a beaching ground on 
the south shore of the harbour, suitable for one. The 
ening of the north breakwater, as designed in 1845, by 

t., for sheltering that portion of the bay lying between the 

new and old harbour, and making it a safe and commodious road- 
stead of upwards of 370 acres of deep water. The lengthening of 
the north breakwater by an additional 500ft., which will increase 
the roadstead to 500 acres of deep water. The construction of a 
wooden pier, commencing near the end of the north pier of the old 
harbour, for the temporary accommodation of the proposed new 
mail packets, &. The extension in a westerly direction of the 
wooden -_ and for raising and altering of a portion of the north 
pier in the old harbour. For stonainoning the wooden pier in the 
old harbour, and for erecting a shed covering thereon. The work 
in old harbour for postal accommodation. Under the head of 
“*General Remarks” Mr. Hawkshaw, the engineer, that 
on the whole the ress in each of the quarters has satis- 
pone) no less 77,074 tons of stone from the mountain 
q having been deposited at the end and other parts of the 
breakwater, and no less than 2962 vessels have sought shelter 
within it during the same period. In the last of the four quarters, 

to Mr. Hawkshaw’s report, “* the 
ure of north breakwater has been 
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her Majesty’s dockyard extension works, Marine Barracks, 
convict pri It may interest our eae learn thet daring 
the year no less than 13,106 tons of Portland c 
quarried and squared by the convicts in the breakwater quarries, 
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and shipped for use at the Dockyard Extension Works at Chatham | 


and Portsmouth, and at the Marine Barracks at Plymouth, and | 
that about 26,000 tons of rough stone were added to the break- | 
water. The total quantity of stone deposited in the oy eer 
mound and the foundations of the three circular heads, from the 
commencement of the works up to the time of completion di 

the quarter now ended, has been 5,731,376 tons. 
workmen, including foremen, ters, divers, &c., has fluctuated 
between sixty-eight and a, -five, while that of convicts 
employed in the quarries has ranged between 458 and 514. The 

total of the amount hitherto expended at Portland a the com- 

mencement of the works up to the date of the last report 
(March 31), less cost of stone and other materials supplied to her 
Majesty’s Dockyard Extension Works, was £1,167,852. 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Monthe. 


2370. Freperick Ropert Avoustus Grover, Brading, Isle of Wight, 
“Improved apparatus for hoisting, lowering, and moving, or ma- 
neuvring a or cumbrous articles.” 

2871. ABRAHAM Rrptey, Southwark, Surrey, ‘‘ A new or improved port- 
able punch.” —7th September, 1871. 

2372. Jonn MicHaet Zamoyski and WILLIAM Jackson, Great George- 
street, Westminst “An i d mode of aes ilway 
locomotives, other engines and “railway carriages, vans, and trucks, as 
well as tramway carriages.” 

2374. James Macrear, Glasgow, Lanarkshire, N.B., “ Seqeavennents in 
utilising bye products of the soda and potash man| ufactures, and in 
apparatus therefor.” 

2376. WittiaM CuTLeR Street, Southampton-buildings, London, “An 
improved stopper for bottles and other vessels.” 

2378. Witt1AM Brookes, Chancery-lane, London, “ Improvements in 
eam presses for expressing the liquid parts, and retaining the solid 
parts of semi-liquid su ”-.A communication from Ernest Jules 
Jean Baptiste Desiré Du Rieux, Lille, France.—8th September, 1871. 

2382. Epwarp Rav, Rue d’Arlon, Brussels, Belgium, ‘‘ Improvements in 
a and vacuum gauges and other like gauges provided with 


2384. THomas Rowan, Glasgow, Lanarkshire, N.B., “ Improvements in 
utilising bye products obtained in the manufacture of alkali, and in 
treating cupreous and other metallic solutions and com uunds.” 

2886. JAMES VARLEY and Sam WARBURTON VARLEY, Bradford, Yorkshire, 

*Impr in y to be used in cleaning and separating 
the fibres of waste silk and other materials.”—9th ener, 1871. 

2390. Tomas Simpson, Norton Folgate, London, “ Improvements in the 
manufacture of brushes.” 

2392. Henry Sreap, Moorgate-street-chambers, Moorgate-street, London, 
** An improved stringed musical instrument.” 

2394. MaTTHEW MIRFIKLD and Jonn Scott, Holme-lane Mills, Tong, near 
Bradford, Yorkshire, ‘‘ Improvements in extracting or recovering 
grease and oil from soapsuds and seak or saponaceous liquors.”—11th 
September, 1871. 

2396. J OHN Hatt, Birmingham, “ Improvements in breech-loading fire- 
arms.” 

2398. RicHarD Lona, Liverpool, “ Improvements in latches or fastenings 
for gates, doors, and other similar Fon ay 

2400. James Pearson and Ropert Rumyey, ‘Oldham, Lancashire, ‘‘ Im- 
provements in the construction of self-acting mules for spinning’ cotton 
or other fibrous substances.” 

2402. Henry Bunnina, Plough Wharf, Deptford, Kent, and Joun CHap- 
MAN, Grosvenor House, Greenwich, Kent, “Improvements in the 
manufacture of compounds suitable for street and other pavement.” 

2404. CakLo Mrnast, College-place, Camden Town, London, ‘“ Improve- 
ments in the closing and opening of necked vessels or bottles.” 

2406. Wittiam Ropert Lake, Southampton-buildings, London, “ An 
improved press for compressing cotton, , and sim! ar merchandise.” 
~—A communication from Augustine Bal win, New York, U.S8.—12th 
September, 1871. 

357. Henry Larkrn, Theydon Gernon, Essex, ANDREW LEIGHTON, _ 

Castle- street, Liverpool, and Wiiu1am Waite, Thurlow-road, 

a Middlesex, “Improvements in the manufacture of Renching 
wder, od 

1860 +3 Sroxes, Liverpool, ‘‘Improvements in carriages,”—20th 
May, 1871 

1848, Joserit Hotp1na, Manchester, ‘‘ Certain improvements in looms for 
weaving.”—l4th July, 1871. 

1968. Howarp Gruss, Rathmines, Dublin, Ireland, ‘“‘ Improvements in 

photographic lenses.”—27th July, ag 

2170. Water WeEtpon, The Cedars, Pt tney, ie “‘An improved 
method of manufacturing chlorine.”. 18th August, 1871. 

2182. James Hoskine, Stratford, Middlesex, “ Pall euns of 
rendering spanners, wrenches, and such like tools adjustable "19th 
August, 1871, 

2318, Max Hesse, Manchester, “‘ Improved means for copying letters and 
other documents,” A communication from Julius Marx, Leipzig, 
Saxony.—2nd September, 1871. 

2338. Davip STEPHENS Brown, Braywick House, Green-lanes, London, 
s ts improved means of obtaining motive power.”—5th September, 


esre —— SmitH and EpMuny Lrecn, Rochdale, Lancashire, “ Im- 

rovements in the construction of furnaces for consuming smoke.” 

2375, THomas ALEXANDER ELuiott, Rathmines, Dublin, Ireland, ‘“‘ Im- 
provements in the construction of ships or vessels,” 

2377. Witi1aM BARBER, CHARLTON Barser, and Epwarp Bares, South- 
owran, near Halifax, Yorkshire, “‘lmprovements in card-setting 
machines.” 

2379. Ramsey Blakemore, Leadenhall-street, London, WILLIAM ALEXANDER 
SHERRING, and Henry Horstman, Mile-end, London, ** Improvementsin 
locking and unlocking nuts for bolts, and ‘in spanners therefor.”—8th 
September, 1871. 

2381. WitttaM ParpHam Govutpinc, New Broad-street, London, “Im- 

 “_pacamaas in packing for steam and other joints. oth September, 


2393. AtrrED Vincent Newron, Chancery-lane, London, ‘‘ An improved 
mode of preventing the oxidation or corrosion of iron exposed to water 
or dampness.”—A communication from Cornelius Godfrey, Dix Hills, 
New York, U.8.—11th September, 1871. 

2409. Ropert WILLIAM THOMSON, Edinburgh, Midlothian, N.B., “ An 
improved arran, ent for guiding road steamers or common road 
locomotives on street tramways.” 

2410. ArtHur St. Georce Corr, Bury-street, St. Mary-axe, London, 
“Improvements in mechanical — applicable to looking 

glasses a a of —_— h, Mid) NB, 
asi. Hues Corqusoun BELL, othian 
ments in securing or fastening 7 of ty to sle 

2412. Coartes Freperick CLARK, Wolverhampton, Staff: “ Im- 
———— in box and charcoal smoothing irons.”—13th September, 


1871. 
2414, ALEXANDER MELVILLE .Ciark, Chancery-lane, London, “ Improve- 








ad. —_— 


ments in C machines.”—A communication from’ Samuel M. 
ng Henry ty Williams, and Daniel A. Douglas, Coldwater, 
Branc 


2415. Bavearey Le Heatey, Swansea, say “Improve- 
ments in casting pits and cranes therefor.” 

2416. CHARLES DENTON ABEL, 8 'y-lane, 
London, “ Improvements in screw cly, France. 2S from 
Adol Iphe Aubert, Rue du Chateau, y, Fran 

2417. ILLIAM RoBERT Lake, Southampto: a London, ‘Im- 

-boxes and came therefor a a, ouignet for 
the piston-rods of steam engines.”—A communica Edwin 
bags oad — aay a U.S. 

2418. Josian TIMER CLARK, Westminster-chambers, Victoria-street, 
London, and Jonny Mutrueap, jun., » Chsngent, Camden-toad, London, 

instrument 


“Improvements in tel 
Goswell- rr ondom, “*Im- 


tiilai 








2420. Georce Wess, 


« © epeereneets in machinery for working brakes on the 
stock of railw ~1bth September, 1871. 
2440, = himeng tne ot pam aes 


a, London, “ An 
process for forming a hard protective or ornamental covering 
of inde nibber or gutta- percha upon the cute of metal, wood, clay, 





other 
2442. Joun Wipe and Henry Srxcxarr, Liverpool, ‘An improved level 
and angle indicator.” 5 
2443. CHarRLes NayLor, Liverpool, “=< ts in des or 


closets for sanitary 7 Fa. 
2444. JAMES Gowans, burgh, Midlothian, N.B., “Improvements in 


ways.” 
2445. Jonn Murpocnu, Dundee, 


pacer Sarin besettes Eds, eberernss 
a) an g clothes, ani 
part le for mixing and churnin 


applicab! 

2446. Davip Bruce PEEBLEs, Fountainteid Works, Edinburgh, Mid- 
l N.B., “‘ Improvements in ade, ‘tors. 

2450, WituiaAM Henry MartianD, Thurloe-square, London, “ Improve- 
ments in coating iron or other metals with say or copper alloys, and 
the tion of a material to be employed 

2451, ALEXANDER MELVILLE CLARK, -lane, London, ‘‘ Improve- 
ments in cocks or valves.”—A communication from Bazile Baqué and 
Edouard Féraud, Boulevart St. Martin, Paris.—16th September, 1871. 

2452. Fenix Henry Marcu, Gothic Cottages, Serpentine-road, Park 
Village East, London, “ Improvements in bottles and in means or 
a for closing the same.” 

2450. James GRAFTON ee Park Villa, Pershore-road, Birmingham 
“‘Improvements in sewing machines and in the means cupleped for 
giving motion thereto.” 


Invention Protected for Six Mosthe = the Deposits of 
Complete Specificatio: 
2496. THzopoRE Derruis, Rue Richer, Paris, ae 
lights.”—A communication from Victor Eugene 
-8.—22nd September, 1871. 





vements in glass 
uger, New York, 





Patents on which the Stamp Duty of £50 has been Paid. 


2959. ac way Spence, Newton Heath, Manchester, ‘ Copperas.”— 26th 
September, 1 

s018 FRANCIS ALTON Catvert, Manchester, my , burring, cleaning, 

and col » wool, &c.”—2nd Octo ber, 1 tr ° 

2970. James GREGORY, Kingswood Ironworks, near Bristol, Gloucester- 
shire, “* and cooling animal —28th ber, 1868. 
75. JOHN SmirH, Manchester, “‘ Weaving and cutting fustians, "ac." — 
29th September, 1868. 

1195, Witttam Epwarp Newron, Chancery-lane, London, ‘‘Pulverising 
ores, &c.”—8rd May, 1871. 

2075. WittiaM RICHARDSON, Sam, Lancashire, ‘ Preparing wool, 
cotton, &c.”—30th September, 1868. 

3027. Tomas CooKE PEARSON, jun., Bristol, ‘‘ Skates.”—2nd October, 
1868. 


3006. Henry Hicuron, mpeg Brighton, Sussex, “ Artificial 
stone and slate, &c.”—lst October, 1868. 

3011. Davip CricHTon, WILLIAM ‘DonBAVAND, and Duncan Criauton, 
Manchester, ‘* Looms for weaving.”—1st October, 1868. 








Patents on which the Stamp Duty of £100 has been Paid. 

2366. Henry Cyrus Symons, George-street, Blackfriars-road, Surrey, 
“Sewing machines,”—27th September, 1864. 

2401. Guonor LinpsLey, Paddington, London, ‘Brake blocks.”—29th 


September, 1864. 
ee & Lay = Freperick Henson, New Cavendish-street, Portland- 
- a September, 1864. 
nbe'® i WARD NewToN, Chancery-lane, London, “ Pulverising 
ores, &c.”—3rd May, 1871. 
2396. a’ © y -lane, London, 


+h + hnilat 





492, 4d.; 493, 8d.; 496, 4d.; 502, 4d.; 508, 4d; 511, 4d.; 512, 4d.; 514, 42.3 
515, 4d.: 519, 4d.: 521, 4d.; 527, le. 4d.; 581, 4d.; 533, 4d.; 535, 6d.; 540, 
4d.; 804, 4, 10d. 1427, 10d. 


*,* Specifications will be forwarded by post from the Patent-office on 


recet 2 ee Sums e: 5s, must-be 
remi by Post-office Order, | ete ay Tg 

to Mr. Bennet Woodcroft, Majesty's Patent-office, 
ampton- Chancery-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 


The following —_— are hee and arranged mde aoe published by 
authority of the Commissioners of Patents. 


Class 1.—PRIME MOVERS. 
Including Er Steam and other Engines, ayy Me Wind, and 
‘ater Mills, Gearing, Boilers, Fittings, &c. 


700. W. MA, Guide Bridge, Lancashire, ‘‘ Feed-water to steam 
of the level 


boilers.” —Dated 16th March, 1871. 
The object of this invention is to cause the rising or 
of the cater in the teller Go clase or agen Que a0 tebe ton situated on 
the ——— supply pipe, so as to Tg mat or increase the supply of 








water in tor places a hollow copper 
tal arcs vessel outside the boiler at or near the water level, 
and so conm same ing of the water shall il or emp the 


weight. This ball or vessel is counter! 

eee pulley, Siacameaaiee it can rise or fall as 
ts weight , and, connected to the tap on the feed-water 

supply pipe, it segeiates on ‘eed water ly. 

726. J. Burier, Notti m, ** Force pumps.”—Dated 17th March, 1871. 

In this invention a “- ney ios is employed, such as is commonly 9 
on steam boilers as a water gauge. The manner in which the gauge 
caused to indicate the working or action of the force p isas ody H 
—A small pipe with a tap and indicating dial is to chatiied to the feed 
pump which connects the force pump with the boiler. This small tall pipe is 
inserted at right angles to the feed pump, the other endof the pipe 
being inserted in the bottom benshag of the water ape Sieaty fi 
the hole from the gauge into the boiler. Directly ~* {~ is turn 
on and the furce pump is set to work the cuvent in the feed pipe 
past the small pipe reduces the pressure in it, and instantly the water 
ee -~ gauge falls, and at every stroke of the pump causes the water to 

oy lend see rise again in the glass tube or gauge. 
ng . F. Ossein, Paris, “‘ Motive power.”—Dated 18th range 1871. 

This invention comprises a novel law and a combination of a series of 
natural phenomena in a recipient, the result being a difference of Seg | 
pressure, which acts as a resultant nestles, and is ind ent of 
the gunn conditions of applied m ics. On account of this inde- 

i of the a ” is both economical and 
universal. 


780. W. WinsTaNLey, Liverpool, ‘‘ Engines and boilers.” —Dated 22nd March, 


1871. 

This invention relates, First, to improved ayn! 
ticularly applicable to steam winches, marine, ther 
gines requiring instaut st or in the direction of 
motion, and a simple arrangement for for instantly 
which governs the valves of the steam ports, ~ A 
tion. e eccentric is movable on the shaft and is operated and 
—- {by means of a quadrant or cranked lever connected os 
sliding in a slot in the side of the shaft, and attached to a sliding collar 
moved through a lever having its fulcrum on a fixed axis ; and, Secondly, 
to an improved steam generator, having a number of shallow water a 

ted by water tubes, the spaces between the water chambers 





tion 
the apy 








*‘ Breaking and grinding ores, minerals, and < = hard 
20th September, 1864. 


Notices of Intention to Proceed with Patents. 


1337. Henry Larkin, Theydon Gurnon, AnpREw LeicuTon, South Castle- 
street, Liverpool, and Wituiam Ware, Thurlow-road, Hampstead, 

13 “~~ on 7 erpool, ‘‘ Carriages.”—20th May, 1871. 
59. NaTHan Stoxes, Liv —20t ‘ay, 

-_ eee vee JOHNSON, Dean-terrace, Chapel-road, Baling, “ Lubri- 
ca’ com 

1384. THomas Brake AysuHrorD, Britannia Works, Fulham, London, 

carts, &c.”—23rd May, 1871. 

1399. GeorGe Hase.tine, South an, © 
—- pod —- pe Ms John Robinson ‘arrington. 
—24t ‘ay, 18' 

1403. Aunep gaa Sandringham-road, Dalston, ‘‘ Mustard pots, &c.” 
—2 lay, 

1413. JosepH WALKER, } aaa le Moors, “Cloth or material to be 
employed as flooreloth, & 

1414. a ee and WILLIAM Parkinson, Blackburn, ‘‘ Beam- 

ony '—26th May, 1871. 

1419, Antaon ASH, \ Syouen, “Loop fasteners for securing ties, hand- 
kerchiefs, and bands. 

1421. RoBERT Green, Stockport, “Apparatus used in finishing felt 


1424, Epwarp Price, Birmingham, and Cartes Tuomas, Aston, near 
‘ham, ‘‘Clipping horses, &c.” 

1425. Gzorce Copurn WILson, “ Metallic cartridges.”—A communication 
from General Hiram Berdan.—27th May, 1871. 

1433, Wa.iam PaLuiser, Army and NavyClub, Pall Mall, London, “‘ Boots.” 
—29th May, 1871. 

1436. RoBEerT Barrp Linpsay, Glasgow, N.B., “‘ Packing for steam and 
other machinery.” 

1437. Jonn Hickman, Desborough, near Market Harborough, “ Signals.” 
—80th May, 1871. 

1442. Tnomas Hirst, Victoria-road, Hackney Wick, London, ‘‘ Looms for 
weaving lam: wicks, &c.” 

gk SoLomon Rx, Angel-road, Brixton, Surrey, “Signal lanterns or 


1446. TIN Benson, South don, “‘ Sewing ma- 
—_— —A communication from Fredrick Gecvien Willson.—3lst May, 


1480. Tames Turnock, Ross, Mn eng 5 7 Nay June, 1871. 

1565. AntHony Kent, Twickenham, “ Charging and gs gas 
retorts, &c.”—13th June, 1871. 

1572. Westtey Ricwarps, Birmingham, “ Breech-losing fire-arms and 
cartridges.”—14th June, 1871. 

1595. Taomas Fawcett, Saw Mills, Dewsbury, “Sawing and boring 
timber, &c.”—16th June, 1871. 

1612, EDWARD ALFRED Cowper, Great George-street, Westminster, 

a ving drifts and sinking shafts through stone or rock.” "—20th June, 


1808, a James Rowan, Victoria-chambers, Westminster, ‘ Tram- 
way cars, &c.”—11th July, 1871. 
2077. —— tt and Epwarp WHALLEY, Manchester, ‘“‘Self- 
ig frames.”—7th August, 1871. 

2265. WILLIAM we Evelyn-street, New Town, Deptford, ‘‘ Joints or 
connections for iting the ends of soft metal pipes to one another, 
&c.”—28th August, 1871. 

2266. Tuomas FEARN, Aston, near Birmingham, ‘‘ Depositing alloys of 
nickel and iron by electricity. "—20th August, 1871. 

= Briout, Leamington, ‘‘ Drying sewage, &c.”— 30th August, 





hiila? 





+ hnilai 





2311, AL¥RED Forp, Elgin-crescent, Notting-hill, London, “Treating 
oils.” —2nd Se, row By 1871. 

2330. Lions: HELLIWELL, = “ Extracting or recovering animal 
fibres from mixtures of animal and vegetable fibres.”—-4th September, 
1871 

2888, Davip pany we Fy ROWN, pages House, Green-lanes, London, 
“ Motive '—b5th September, 1 


060, Davis Rarruay Barnet, pringficla Mill, N.B., “Shuttles for 
looms.”—7th September, 1871. 
8 heel Macrear, Glasgow, fi Be, “Utilising bye products of the 


provements in apparatus for excavating below water.” potash manufactures.”—8 , 1871. 
2424. Jawes Huwarp, Bedford, ‘‘ Improvements in p! 2420. Grorce Wres, Charterhouse- ’ Goswell -road, London, 
2425. Wittiam Epwarp Newton, -lane, Lon bed | ng below water.”—14th Se , 18 71. 





ments in furnaces or fireplaces and boilers 
—A communication from John Martin, M 
September, 1871. 

2427. James Piatt, Gloucester, “ amy Sane y in vessels known as dis- 
tilling columns, or stills for treating beet and other roots and vegetable 
bodies.” 


2428. WILLIAM Soar : Wee ut 3 Miavet Piper, Walworth, Surrey, 
nae ith overflow or waste pipes for water 


2432. Danret Fryer, Carlton-square, Old Kent-road, London, and Robert 
Steers, Camberwell , Surrey, “ Improvements in portable or hand 
vices, applicsble, also to screw Wiad comune ippers, and other 
similar ai 

2433. Joun Grorce Sowerpy, Gateshead-on-Tyne, Durham, “An im- 

ved rk ny of ornamenting pressed glass, and improved apparatus 


a the generation of steam.” 
elbourne, Australia. —1l4th 





tn co 
2434. THOMAS ry sun Mince, “ Tmprovements in apparatus for 


dyeing, or other fabrics in the 
ol Gumen Caan juw., Bouthamptou-bulldlogs 3 London, 





2145. Joun Murpocn, Dundee, N.B., Washing and boiling clothes, &.” 
16th September, 1871, | 


2479. WiLLtaM Martin, Sherwood-street, Nottingham, “ Lace machinery.” 
—20th September, 1871. 





having an interest in any one of such applications 
a leave partiodions in wane ¢ to) their objections to such ran date 
at the office of the Commissioners of Patents, wi 





List of Specifications published during the Week ending 
30th September, 1871. 


820, 10d.; 821, 1s. 2d.; 325, Is. 6d.; 331, 1s. Sd.; 835, 10d.; 836, 10d.; 
843, 10d.; 844, ls. wd ‘86d. 104.; ™ ie 868, 10d.; $69, sd.; 871, e 3 
10d.; 889, 1s.; 395, 6d.; 899, Sd., 400 -; 4038, 8d.; 412, 84.3 428, 6d. 
8d.; 440, 10d.; 445, 8d.: 446, 4d; 447, ta 448, 4d.; 49, 4d; 451; 43 ‘8, 
1s, 104.; 456, 44.; 458, 43.5 400, 44.; 402, 4d; 464, a. 3 465, 4d.; 466, 4d; 
470, 44.5 ro 4d.; 478, 4d.; 486, 6d.; 487, 4d.; 488, 4d.; 489, 4d. 491, 4d.; 





ng flues or smoke boxes. 





- TRANSPORT. 
Including Railways wae Plant, sey Steam —_ => 
oo ~~ Fittings, Sailing Vessels, Boats, Carriages, 
Harness, &c. 
706. H. Kest wpe Birmingham, ‘‘ Brakes.” —Dated 16th March, 1871. 


——e a chain is connection withthe wheels 
sieeaanrt pense cna ey yt 
of the tender y Ww ean or allowed 
fall slack. Each carriage is with a brake lever Mt Sh in held Up 
Se ee, tend of tp end cating upon tn aie whan be eeeeiash 
the axis of the brake lever is a short arm which sustains a vertical stem 
against the downward pressure of a spring. When the chain is allowed 
to become slack all the e levers descend and leave the springs free to 
press down the stems which act upon brake blocks. 

708. E. Wimsnurst, Anerley, ‘‘ Screw propellers.” —Dated 16th March, 1871. 

The blades of a screw propeller are made to feather or turn on their 
vertical axes, so as to equalise the resistance of the water on the two 
blades. 

736. P. AGERuP, Mark-lane, London, “‘ Steam vessels.” —A communication.— 
Dated 18th March, 1871. 
The hull or of « veasel is Bee ye on three pontoons, in the 
centre one of which is the engine, w! drives a pair of paddle-wheels. 
739. C. L. Paeam, Notting-hill, London, ‘‘ Railway brakes.” —Dated 18th 
March, 1871. 

This provisional specification describes an arrangement of 7 for 
cnghesin eccentric brake blocks simply capable of turning — ed axes, 
in place of employing brake blocks forced by mechanical m: 
the periphery of the wheels. The brake blocks are of shorter Sor sodas at 
their central portion than at the portions on either side of it, so that ow 
may be brought into action whichever = inp train may be travel 
The ® specification also describes arra’ of trigger apparatus, to be 
acted on by trains, in order to placed 
where necessary along the line of rails, or of ch lines in 
with it. The stops are for the purpose of setting in action the brake 
apparatus of any passing train, and so arresting their motion. 

750. W. E. Newton, Chancery-lane, London, ‘** Roadways, &c.”—A commu- 
nication.—Dated 20th Barc, 1871. 

Asphulte is compressed in moulds and formed into blocks, which are 
laid on a prepared surface and joined together with pitch or tar, and then 
a heavy roller is passed over oe blocks to reduce them to one uniform 

.6vi 
760. R. and R. W. Burton, Leeds, “Construction of wheels for traction 
engines.” ”—Dated 21st Mareh, 1871. 
is pi P ti ‘describes forming late, and in a of two 
discs or together by an outer or ring an 
dtocs oF parte two parts the inventors fix a cam to the axle, wich does 
. ped that radial rope ee 
through the outer ring plate are caused, as the proach a vertical 
position under the axle, to —* 5 inwards towards ioe, ange thus as 
the wheel revolves a ——— constantly formed on the 
periphery in contact wi! 
765. G. Daws, Penge, ‘* Railway rap ”—Dated 21st March, 1871. 
Th pulleys and carries 








e communication passes pues _ . weight = 
th which continually keeps a state 
tension; pt ot communication connects 1... weight and signal lever. 


In another arrangemen' eigh' 
in another the weight is gained by lever =e q 
770. E. A, WALLER, Clement’s-lane, London, “* Railway carriages.”—Dated 


2ist March, 1871. 

This invention consists in certain novel and improved mechanical 
arrangements and combinations by which the ‘whole end of each 
in a railway train becomes a buffer of sufficient strength to 
the liability of injury to passengers in case of a collision tak 
place or of a tire being broken ; and the inventor claims to os eee 
not enly ov long a0 he adheres to he Eeaeeter oo ie bed 

— but also so long as the principle of the 

pS gay is adopted, which is providing large compressible as 
shields or buffers for the ends of railway i 
773. J. 8. Gisporne, Liverpool, “ Mechanical telegraphs.”—Dated 22nd 


weh, 1871. 
mie object of tho First port of this tuvention ie to;diapence with « cope. 


rate motion communicator men aeein cen to render one double or 
table both for sending lend ey purpose he connects 
ee ae yunicator at the ye Bee, ——— and at 


sending comnmminter or dial, and fits at both 
jase end ¢ Pagnals. The ‘object of the invention is to provide 
enemies in rod motion communicators. 


a ge ey 
Salen 
1871. 
provisional specification d 
a = for and in’ 


the 
in it is fixed on each 
mounted in ‘with the axes of the levers ; projections on 
the bar or bars the action of the draw bars or spring catch bolts 


























THE ENGINEER 


a = — 








t : 
upon by the signal levers is employ: 
787. J. a Na Leadenhall-street, "st Locomotive engines.”—Dated 23rd 
March, 1 

“The empl ssa of aaummagnbed'an whee and furrow cylindrical drum, 
instead “¢ Th erpioym drum heretofore in use, the india-rubber tires 
ee or nearly similar _ or and aay y by 
which means a great saving 1s necessary q india- 
rubber required to obtain a given amount of elasticity in the w 


Class 3.—FABRICS, 

Teshaling Sodinary ont Machenioat by ae a ions connected with 
pt aay Man , Dyeing, ing, and Dressing 
Fabrics, &c. 

705. T. H. Bramrnes and H. Marsven, Huddersfield, “* Carding engines.” — 

Dated 16th March, 1871. 
relates to further improvements in an invention for 
patent were granted to the said Harry Marsden on the 25' -_ 

April, eS No. 1039, and the im ements consist in 

the creeper and roller 

or with the first creeper, by wool 

1 in the same direction when wound upun the rollers as when leaving 

the doffer. 

09. J. Lonp, W. Lorp, and J. Fenton, Sette, Lancashire, 

“ Bpinning cotton waste, '—Dated 10th ’ March, 1 

This invention relates to dispensing with the “ billy 35 and taking the 
slivers direct from the piecing apparatus or condenser to the spinning ma 
chine, 

710. we H. Dicgson, Peckham, “Obtaining fibres for spinning and weaving.” 

ted 16th March, 1871. 

The apoieds matters are dissolved out by a hot soapy solution. The 
fibres are then and flattened by passing them between smooth 
rollers. Scutch is effected by the stalks between rollers 
fluted to different d of fineness. e ——e done by means 
of acylinder armed with hackle pins, the flax holder being attached to 
another cylinder which rotates much slower than the hackle cylinder. 
712. G. Lowry, Salford, “ Hackling machines. ” — Dated 17th March, 1871. 

relates : in the pr pt strippers 
for doffing the hackles, by appl: a frame or te o or er 
material, which fram frame Rika ay 5 hackles and is hinged thereto, so 
that when the hackles are passing round the rollers the stripper moves 
outwards and throws off the tow. The stripper is controlled by means 
of endless bands, adjustable to allow the strippers to throw off the tow 
from the hackle pins. Also in the application of a current of air supplied 
by a fan or other means for blowing or doffing the tow from the hackles. 

716. T. Seppom, Liverpool, “ Opening and cleaning cotton.”—Dated 17th 

March, 1871. 

This invention relates to that class of apparatus for opening and clean- 
ing cotton in which vibrating arms or batting rods are employed to strike 
the cotton in a succession of rapid blows while it is borne and carried for- 
ward — a travelling perforated or openwork apron, and consists, 
First, in so fitting and o) aes the said vibratory arms or batting rods, 
ae ae Ge te the same are to rock on or with the 

they deliver their blows on yi cotton with their 

striking eur ey A 

id tra’ 








or nearly parallel to the bearing surface of the 

perforated or poe B nme apron ; Secondly, in the employ- 

pon with cotton opening and cl machines in which 
d 


ment, in com! 

vibrating arms and batting rods and a travelling a ae 
qgren ave Cast, of om cules San oF ether means pode a current to 
draw away the dust and other impurities released from the cotton by the 


actlon of said arms or rods through the said apron, and also to detain 
the mass of the cotton on the apron in position whilst ae eee 
combination with cotton opening 
escribed under the above 


fi 


successive — Fourthly, in the empl ent, in com- 
bination wi and cleaning es in which vibrating 
arms or ba’ a Ss Soa guide placed at the 
back of the feed rollers, for the purpose of g the cotton fed by 


them, and delivering it in two distin 
place of the vibrating guide a 
the cotton See tay So seliann, anes to Caves it in two distinct f cur- 
rents to the machine, and to render the cotton fleecy and open when 
pene ang ap: pment g i Se, ae Snes ome 
dition ; Fifthly, in the employment, in com ion 
machines having first and 


covered rollers, or rollers erwise ren- 
dered elastic - Dag t their surfaces, or rollers fitted at the 
wil other springs or elastic fluid for the purpose of 
orated or openwork apron, and to assist in 
to ys combined ee arms or batting 

; Six 


thly, in cotton opening 
and cleaning Lda mol = the aoe first and second of means 
fur adjusting pays = or carriers of the travelling, orated or open- 
work apron, so that théy may cause the vibrating arms or batting rods 
to trip or slightly bend when about to strike the cotton. The means em- 

lo; ph ye | set screws or their equivalents adjusted to act upon the 





the ae, 
mparting the mY re 





721. H. A. Bonnevi.ie, Pinal, “ Carding wool, &c.”—A communi- 
cation.—Dated 17th March, 1871 
This invention relates to certain means for obtaining on the doffer of 
machines for carding wool and other fibrous materials a net of wool 
or other such ma‘ , of the same thickness t ug It 
tn imparting to the doffer a double rot 
T. J. Denne and A. HENTSCHEL, Mile-end, L London, “ Burfaces for prints.” 
Renbeting promaneh poate, fn, ty custhcing thelr thesn, ond, the 
permanent an 
manufacture of an artificial iat leather.” 
733. £ + Manchester, ‘‘ Temples and healds for looms.”—Dated 18th 
larch, 1 
constructing the rollers of 
coating 


of A with an outside 
ia in constructing hon are inserted ; 





+ 





737. J. » ** Treating fibrous materialse.”~-A communica- 
tion.— Dated 18th March 1871. 
The pm ge BA ite to that dom of mation 
used for x 








side, ran may be ates fo te sie of, the fometies ith the 
pre wedge oe Se ee S a position about 
Tidistant between hole and the point of contact with the 
et, eet te ads ee equal, and the weur and tear of 
the picker is greatly diminished. 
751. &. Moneson, Bradford, and J. Broapiey, Heaton, near Bradford, 
The im Secdas teas : a effecting changes in the ord: 
provemen roy or e order of 
selection of the shuttles when using shifting boxes. A forked rod 
perates seri with a catch to the end of each 
- ayy AT, A A and the 
oth: the opposite 2 Th 
forked rods is connected to 
another arm, 
Sue “r andy att GGead directi: 
are one ite ion 
arms from a shaft yt nf 


vided with another arm in 5 wy 
a catch lever regulated by surface. The improvements also 


- 
E 
BE 





movement to | the “es will be obtained, they will be held steadily 





in the p also relate to means for 
operat heddles for c! of shedding. The arched jacks or lifting 
levers which receive the is from the heddles are formed we mee A 
longer in their radial line from the front to the back, so as thereby to ob- 


tain an even shed. ted tage of the arms from these radial jacks or 
lifting levers are connec’ ther by links in the ordinary way, but 
a tan te gee pair of hooked rods, which are cay le of 
being operated b: there aclented by pattern surface, so as to be brought 
into position to caught and drawn upon moving blades ; those 
selected are held fora time by other blades. ese moving blades also 
act to release the hooked rods from the holders. In place of employing 
_— of hooked rods, a single rod with several hooks or catches on it may 
employed to each ‘heddle, with — V or other catches, to act on 
these rods, and by pattern surface, or one of the 
movable rods may serve us the holdin, a rod. The hooked rods may be 
connected to lifting cords or bands which pm over guide pulleys, and 
the hocks operated by es or slidi operated by pinion and 
racks or other suitable —, the ~~ by bet by pattern surface, 
The improvements also relate to means for drawing the heddles down- 
wards or in a direction opposite to that by which they are drawn by the 
action of the pattern surface. In place of the ordinary — 
uulling direct on such heddl eh are to the 
outer ends of a pair of levers, which are formed with arms or projections 
to which the springs are attached, such on ¥ drawing from a point 
— the axis of motion of the levers, and at an angle to the arm 
ape, ave which, with the same power of draught on the heddles, the 
aeee be but —_ drawn w oy) and will thereby retain their 
tension for a ss time, w ease will be secured and less 
power req! ig the loom. Also, the improvements relate to 
means for opuiiog | the card cylinders or other pattern surface. In 
carrying out this part of the invention the clawker or driver for taking 
into the catch wheel to cause the rotation of the card cylinder is formed 
with are arm or ey capable of being operated by studs or 
jecti from or in — wheel or cylinder having a 
catch wheel cqgtied to it operated b: y, a clawker from an extra lever 
— by the card cylinder or pat surface. By these means a 
in the repeat of the pattern surface will be effected for weaving 
ios ean, such as dress fabrics with flounces, robes, and other fabrics. 
The improvements also relate to means for acting on the stop motion to 
stop the loom, when the shuttle fails properly to enter its chamber, in 
using sliding rotary or rocking boxes. A channel is formed in the sur- 
face of the boxes to receive an arm from the sto; 4 rod. The end of this 
arm is in position to be acted upon by the shuttle Py ag the shuttle pro- 
vod a -—_> in so doing to cause the rod to turn and lift its 
ver arm from the frog. In the event of a shuttle n wih sop te | boxing, 
so as to act on the end of this arm, the stop motion the loom, 
The arm is held out of the way of the shuttle until the ‘shuttle should 
have been properly boxed. The improvements also relate to means for 
effecting pick and pick. The picking axes are each provided with a pair 
of — at nig ht angles or thereabouts one to the other, so that either 
be brought into position to be acted upon bya ae eee a 











screws. Secondly, to means of adjusting the pieces for &e 
Thirdly, to obtaining direct direct action for cutters and reels from a> 
Fourthly, to means of preven’ 
Fifthly, to means of transf 
Sixthly, to a new construction of 


Class 5.—BUILDING, 
Satating SAG one Tile Machines, Bricks, Tiles, ate 
House Fittings, Warming, Ventilating, &c, a 
713. W. eee Stratford-upon-A “* Machinery tools 
marble, de bated It Sere March, 1871. idestnekeetnnd 
First, orming tools for cutting marble ston 
of tubes of steel or other metal. Secondly, rhe geusra arrangement of 
machinery for cutting marble, stone, slate, minerals, 
714. Z 8. om Kentish Town, “ Vrinate « and lavatories.”—Dated 17th 
Sieh, a ceterting wind vend, ov or vessels, to be fixed in a water-closet 
ore eats ee Ae ween the warts Gese onny, and the versal 
as oes being used with clean and fresh water 
Secondly, a basin by which it becomes filled when re- 
quired$to be bensee when not Puisdhe iaees by precisely similar ac- 
tion to the — only conversely. improvements in forms and 
~~ by. — oe 80 convenient for use, may 
laced in the pain because they can be thus 
Ty u wwithout = offensive in any manner 
or degree. 


738. J. Kenpau, Notting-hill, London, “ Hot water apparatus.”— Dated 
18th March, 1871. 

This provisional specification describes apparatus for indicating when 
the water is running short in the Ln of hot water apparatus, in which 
the water is circulated under p in pipes connected with the boiler 
of a kitchen or other fire. 

746. J. Buscu, Oldham, “‘ Regulating the pressure and flow of gas.”—Dated 
20th March, 1871. 

The novelty of this invention consists, First, in forming the cup or 
float of glass, earthenware, or other incorrodible substance; a 
making the cup or float concave or holiow on its upper surface; Thirdly, 
in forming the acting surface of the valve of a spherical form, and the 
valve seat as a sharp circular edge; Fourthly, A constructing the appa- 
ratus so that the guide or guides which support the valve spindle are 
entirely above the cup or float. 

749. W. E. Newton, Chancery-lane, London, ‘*‘ Window sashes.”—A commu- 
nication.—Dated 20th March, 1871. 

A movable box provided with rollers is placed in an inclined mortice 
made in the side frame of the window, ont will jam the sash and frame, 
so that the former will be held up at any altitude. 

2455. W. Smirn, jun., ae Castle, “ Warming and ventilating.”-- 
Dated 18th September, 1 

The aim and design of this” 7 is, First, to obtain as large an 
amount of heating surface as possible with a small amount of fuel; 
Secondly, to effect this by a simple and economical construction. These 
results are obtained, first, by causing the heated air and products of com- 
bustion from the fire-box to to pass h a number of tubes or flues, 
which are thus heated, and assist in heating the external air. Secondly, 
these tubes or! flues are of simple construction, are cast in sections, and 

are arranged at such at a distance from each other as to enable them to 
heat the external air rapidly. 














Class 6.—FIRE-ARMS, 
Including Guns, Swords, Cannon, Shots, Shells, Gunpo-sder, Im- 
plements of War for Coast Defence, Gun Carriages, é&e. 
715. z Bonen, Red Hill, Surrey, ‘ Artillery.”——Dated 17th March, 


Providing a strong breech piece of superior metal to control the 
test pressure from the _ charge, L~ using a@ cheaper metal for the 

y of the gun which is after the elastic 
gas has expanded in the breech ~ and to make projectiles intended 
to ex in such a manner that the soft metal shall be protected by a 
oe piece at the extremity, united to the soft metal in such a way 














pic tappet. The turning of these cones or arms on 
centre is effected by the Jacquard or pattern surface. The picking noses 
of each picking tappet are not in the same line, so that one may in its 
rotation = on one of the cones or arms when ‘that is brought into posi- 
tion for that purpose, and the other on the other cone or arm when that 
is brought take D pattten for that The improvements also relate 
to means for holding the warp from giving off warp during the 
beat up. For this p' several clawkers or catches act in the teeth of 
a wheel and are operated by eccentric or such like means. ° 
768. J, Tatuam, Rochdale, “‘ Preparing wool.”—Dated 21st March, 1871. 
This invention relates, First, to improvements upon an invention for 
which a patent byl yy to Philip Charles Evans and Henry James 
Hogg Xe King, dated January, 1869, No. 184. Secondly, to the “cross 
Jorma be ines, and in an it whereby the 
same parte are used for the rotation o the delivering rollers. Thirdly, a 
method of clearing the dividing roller of g carding 
772. J. Tankarp and J, Cockorort, powes, “ Reeling and winding 
worsted, &c.”—Dated 22nd March, 1871 
This invention consists in causing the bobbins not to oon, and a 
pet eed yo me 2 is placed opposite the end of each bobbin for the 
zt ope Gone through to the reel or to another bobbin; thus the yarn is 
ends of the bobbins and little or no stress is put on them 
in the drawing off. 
“The G. Horner, Belfast, “ me oy "— Dated 22nd March, oo 











ye nts relate | what are known as intersecting ical 
a consist Fret, to Saeees ae a ate 
Seceearens aul te ont eoente t of 
increasing the and number of Relhiesin onch 

poe hye — FL $d f 


or the various y~ > Thirdly, 
in pede sees contrivances for transferring a holder or holders 
from one holder to —— when the latter work parallel or 
thereabouts, 4o as to increase the gradation of hackles over the whole or 
part of one or more machines. 


704. W. E.. Newton, Chancery. “ Preparati fbre."—A communi 
— 28rd March, 1871. ai regs 
Useful fibres for purposes are obtained from the abutilon 


wicennae. 
797. J. Carver, Notitngham, '' Bobbin net or twist lace.” —Dated 26rd March 


1 
pitt curiages and bobbins are moved ttibes horisontally with 
carrying strips or stant ter blades to take hold A. the 


| Se are suspended axles, whose movement lowers the 
aor Nong a monty Fm end is connected with a lever 


moved by a cam or equivalent, w eae © the tubes or bars are drawn out 
and the carriages an: with them, 


Olass 4.—AGRICULTURB. 


Bestey, Exeter, “ Distributing artificial ma- 
nures.”—Dated 17th March, ast. 


A box to contain manure or seed, and with holes in the bottom, is 
mounted on a barrow, so that when drawn over the ground the contents 
of the box will be distributed over the eurtace. 

725. Zz. ae] jun., Andover, Hants, “‘ Straw clevators.*—Dated ith 
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a ey nie scien wedi Stet to 
mm 
the form of the frame, it being made of fiat iran bare secured by rivete or 





me’ 

that it will not separate the projectile when 

765. W. R. Lake, South ton-buildi Lo « Breech- -loading fire- 
arms.” —A communication, —Dated 20th March, 1871. 

The inventor constructs his fire-arms with a frame having cheeks with 
locking recesses therein. He uses a compound breech-block composed of 
two parts, one Nearde the ben with a thumb piece, and the said 
being united, whereby the bearing is —n ay —_- metal of the 
parts. The haaaenee is provided with a shoul: 
the r relation to the compound breech-block. ssid shoulder 
has an stay ay RA the latter to its seat in the recess. 
is so combined with the orang part ofthe book that the ner 
SS ee in opening the breech. ey 
ing breech-block has its pA ae 
breech is locked ay apnea | closed, and the arm thereby aon 
safe. ear = din relation to the block as to prevent 

yop at is forced to its —_ 
peer the breech securely locked. In combination San 
swinging breech-block there is a latch or ks — thereto, 
to operate for withdrawing the 
766. E. Russ, T. 8. sone, and H. and E. omg Winchester, 
“ Breech-loading fire-arms.”—Dated 21st March, 187 

At the rear of the there is a tages Sleds hastnp oases ententing 
downwards at the fore end, and + at its rear end 80 that it may be 
lowered into a recess to withdraw it” cartridge and to allow 
another to be inserted, and simultaneously to cock the arm as well as to 
close the breech. The has an additional disc of metal on the 


777. = Rwy Goswell-road, “‘ Breech-loading flre-arms.”—Dated 22nd 
‘a 1871 

This invention consists in in the arrangement of a sear and sear spring in 

combination with certain other mechanism whereby the discharging 

of breech-loading fire-arms is actuated in a simple and efficient 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, U; ry, Ornaments, Musical In- 
struments, Lampe, ‘anufacture of Dress, dc. 
711. 8S. E. Sanwey, Brizton, and T. 8. Sanney, Sheffield, “ Furniture.”~ 
Dated 16th March, 1871. 

This provisional cation describes attaching springs of a sigzag 
ad to the ae side ee of ~ bedstead or similar article of furniture: 
ow Anan the side frames, where each 


bend . —e ma spring ts lnked 3ec means of a strong india-rubber ring 
on the otherside. A bow spring 
is threaded - ¢ -y~'~y J dean und is hasd te Moennee 





Class 8,—-CHEMIOAL, 


Including Special Chemical and Pharmaceutical Preparations. Fut 
and Lighting Materials, Preparation and Preservation of Food 
Brewing, Tanning, ag Stag Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, dc, 

701. J. Sonar, Leeds, Yorkshire, * Liquid soap.”—Dated 16th March, 1871. 
For one ton of soap take _— of pe Crm ke, in which boil 4 lb, of starch; 

— a +~ anh: ce de . - ey eee ash 

oe pearlash ( American ussia 
potas, resin an oe borax, turpentine (epirit), ammonium (liquid) are 
pu 

708. 8. J. Hewwis, Liverpool, “‘ Manufacture of mineral compounds to be 

used as paint, dc. "—Dated 16th March, 1871. 

These are factured from finely disintegrated native 
silicate and Rinne ae form en eneiont oamite tox ——. lead, 
asa together vegetable er stainers, ers 

now teeeeed When dani a 





720. C. Wica, Lieerpost, “ Alkali.”—Dated 17th March, 1871. 
claim to pe Be pe oh is the construction and use of 
converting furnace and pan, 
Savh Gitta tone and 
cuntact with the materials 





ot 








LT 


244 


THE ENGINEER. 


[ Ocr. 6, 1871. 








troleum, then the process be avoided, the ie 

ime Doing Snnerperener: with pitch, which, aes should have a 

portion of heavy oil or other hydro-carbonaceous oil mixed with it. 

753. H. Deacon, Widnes, Lancashire, “ Manufacture of sulphuric acid.” — 
Dated 20th March, 1871. 

This invention relates to the production of sulphuric acid, and consists 
in the employments of salts of copper, such, for example, as the sulphate 
in conjunction with —— acid gas, together with oxygen or air, 80 
that sulphuric acid may be produced.’ 

754. J. HEAD, Middlesbrough, “ Puddling and other furnaces.”—Dated 20th 
March, 1871. 

This invention relates partly to improvements on the invention for 
which letters patent were granted to J Allcock Jones, Kichard How- 
son, and John Gjers, bearing date the 14th August, 1867, No. 2337, and 
consists in the application and use to and in the heating of a mixture of 
air and steam to be used in puddling and other f or melting, boil- 


formed a mixture of alumina and phosphate of lime. By a fourth process 
and. Candin the femmation ef a aiden a 


694. E A. Crosmier, Chancery-lane, London, “ Protecting soldiers under 
re.” —Dated 16th March, 1871. 


invention consists of a shield mie of be folded up for 
facility of ae my Eig 7 open to afford a jon to soldiers, 
particularly to It is composed of metal lined with padding 


and wood. 

697. C. L. Stecrnoski, Sackville-street, London, “ Forges.”—A communica- 
tion.—Dated 16th March, 1871. thon ane 

ven! are, First, a regula’ pe 
the fire always at a red it; 

dly, a ventilator which acts and which on the slightest 


5 
ge 
ee 
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ing, or heating iron, of stove or heatin of a a section, 
strengthened internally by cross pertitinas | ae secured to stove box, 
upon which they stand by means of an improved joint, consisting of 
level surfaces, having a V ve in each and a B rng of copper therein, 
the being held logether by a band larger the pipe and filled in 
outside with borings and acid to form a rust joint. A culvert of perforated 
pernen a the od of » — ° Boag the cast iron 
uuyeres and tuyere and a valve is so situa’ C) passages 
le «ding to the crown of the furnace and ashpit as that the blast can be 
proportioned in each or entirely shut off from either whilst its full 
strength is turned on through the other. The improved appliances 
relate to non-conducting metal screens as protection against the radiated 
heat from the furnace, and tv foot plates for the puddlers to stand upon, 
kept cool by dipping into cold water in a tank beneath. 
757. C. Hitey, Manchester, “ Extracting madder from roots for dyeing pur- 
.”—Dated 21st March, 1871. 

The novelty consists in extracting madder from vegetable roots for 
dyeing or printing purposes by steeping the ground or verised roots 
in spirits of ammonia from four to ten hours, after which the spirit is 
evaporated, leaving a residuum of madder. 

775. G. E. Marcnisio, Baker-street, and E. Stevens, St. John’s Wood, 
“ Isolating oils.” —Dated 22nd March, 1871. 

This invention consists in the treatment of mineral or animal oil of any 
kind for the production of lubricating oil, and in the treatment of any 
animal or vegetable oil, or coal tar, or the refuse resulting from the dis- 
tillation of coal tar, for the preparatiun of isolating and preservative oils 
and paints. 

778. J. Dewar, Kirkealdy, N.B., ‘‘ Vegetable substances."—Dated 22nd 
March, 1871. 
te 
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Th 4 for manufacturing purposes, and 
for food, with sulphurous acid in the manner specified. 
781. R. Riptey, Liverpool, “ Alkalis and acids.”—Dated 22nd March, 1871. 

This invention consists in pre; the alkalis and acids with flavour- 
ing, saccharine, or other matter, separately for the making of effervescin 
draughts, and in arranging them in twin or triplet packages for use. An 
in mi alkali or alkalis and acid or acids separately with farinaceous 
matter, and packing them in double or twin passages, ready for use as 
baking powders ; the object being to — the acids an apart, by 
which arrangement the powders do not lose their effervescing qualities, 
as is otherwise the case when they are packed together for a]compara- 
tively short time. 
785. T. Rowan, Glasgow, N.B., *‘ Utilising bye products of alkali and 

chlorine.” —Dated 15th March, 1871. -tbegt v 

In practising this invention hydrochloric acid is added to alkali waste, 
and causes the separation of sulph d hyd ; or the sulphuretted 
hydrogen may be separated by treating the al waste with steam. The 
sulphuretted hydrogen is passed through manganese chloride, and man- 
— sulphide is precipitated in consequence. The manganese sulphide 

s roasted to drive off sulphurous acid, and manganese oxide remains, 

suitable for re-use. Or the sulphuretted hydrogen ae hed ee through 
solutions of copper or be used fur precipitating other m: as sulphides, 








— to uti the sulphur by roasting and converting into sulphuric 
acid, 
Class 9.—-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 


in 

Electrical Apparatus, and Galvanic Batteries. 

756. T. G. RvLanps, Warrington, Lancashire, “‘ Stretching and testing wire 
for telegraphic purposes.” —Dated 21st March, 1871. 

The First improvement is to three pedestals with pulleys on a 
long frame, wire being fastened to one end at one, and lapped on the 
other, and passed round the middle one ; the two outer ones being fixed, 
but having a rotating shaft, and giving to each of the pulleys the same 
rotating motion, but to the middle one a travelling motion besides ; this 
extra motion is a stretching or “killing” motion applied to wire. The 
Second improvement is giving the same motion by cycloidal or epicycloidal 
action around a central stud, on which a receiving drum is placed, and 
around which tpe other two revolve The Third is the same as the firs 
the a motion being derived from a band or chain passed aroun 
grooved pulleys. The Fourth is a modification of the second form of the 
invention. 

776. E. J. C. Weicn, Eden-street, Hampstead-road, “ Electricity.”-—Dated 
22nd March, 1871. 

This apparatus consists of an arrangement of a permanent magnet and 
soft iron cores furnished with coils of insulated wire, a soft iron armature 
being provided which is capable of being d and replaced, and a 
current of electricity induced by means of a combination of mechanism 
acted upon at pleasure by a key. 








Class 10.—~M ISCELLANEOUS. 
Including all patents not found under the preceding heads. 
704, P. Barnes, jun., New York, U.S., ‘Couplings for hose.”—Dated 16th 
Mach, 1871. 

The male part of the coupling slides easily into the female part, and 
has formed in it an annular groove and several small holes leadin from 
the hollow of the male part into the groove. In this groove is placed a 
= of vulcanised rubber. In the flange of the male part are cut slots, 
and upon the flange of the female part are hooks, the two bein, 
thereby secured together as by a bay joint. As soon as there is any 
pressure inside the Vamp e fluid will enter the holes and press upon 
the inside of the packin g, forcing its periphery against the interior 
of the female part. e ti forms opposite the packing ring an 
annular de’ ion in the female part, and the ring itself under p 


+ 








Jnandrel the one set of ps or jaws 


y> y 
pressure produces a draught capable of melting masses of a large size. 
699. J. Mittwarp, Birmingham, “ Elbows or bends in metal tubes, 
communication.— Dated 16th March, 1871. 
This invention consists in construc: 


tubes, such as bed t, 
No. 3143, of 1870. The essential feature and mode of operation involved 
in this machine in passing the sheet metal pipe or tube bya 
step-by-step motion over a aes at | end of — —- two sets of 
clamps or jaws surrounding Pi and operating in s' manner 
combination with a rocking disc ee situated inside the pi, 

the end of the man that 


= 
FEES 


pipe, ni 
clamps closes down and nips the pipe w vee soon, Seat, whi 
then being forcibly Sonaneoanaien with the last named clamps and 
portion of the pipe nipped thereby, close up to the end face of the man 
and the first named ip, bends up or crimps a portion of 
circumference of the pipe situated between the two sets of clamps, and 
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thus by a succession of such crimpings or bendings at short distances 
apart the elbow or bend is formed on the pipe. ee ene 
¢ operation by a sliding collar on the mandril, to which a step-by-step 


motion is imparted by a rack and a spring pawl actuated by a cam or 
eccentric on a transverse This shaft carries a second cam or 
eccentric which imparts the rocking motion to the head by means of a 
as rod passing through the manuril, which is m: hollow for 
purpose. 


704. P. Barnes, jun., Southampton-buildings, London, “* Couplings for hose 
&c.”—Dated 16th March, 1871. 
The male — the coupling slides easily into the female part, and has 
formed in it an annular groove and several small holes from the 
hollow of the male part into the groove. In this groove is placed a rin, 
of vulcanised rubber. In the flange of the male part are cut slots, an 
upon the flange of the female part,are hooks, the two parts being thereby 
secured togeth wares t joint. As soon as there is any pressure 
inside the coupling fluid will enter the holes and press upon the in- 
side of the packing ring, forcing its periphery against the interior of the 
female part. The inventor sometimes forms opposite the packing ring an 
annular depression in the female part, and the ring itself under ure 
will then hold the two bers of the coupling tugether. The inventor 
sometimes makes the aforesaid recess dovetailed in section and forces the 
packing ring into it. 
707. H. Kesterton, Birmingham, “Casting hollow ingots.”—Dated 16th 


March, 1871. 

This provisional specification describes employing apparatus consisting 
of a strong mould of cylindrical form with a core in the centre. When 
the mould is chai with metal the core is raised up through it by hy- 
draulic power, and as soon as the metal is set a mandril is drawn back 
through the ingot by the same means 
718. = — Londonderry, Ireland, “ Obtaining iron.”—Dated 17th 

‘arch, 1871. 

This invention consists in ta silicates obtained as in Patent No. 
2801, of 1867, and in introducing them into the common smelting furnace 
or other suitab!e furnace along with the iron ore and the additional lime 
or flux that may be requisi The escribed in the said earlier 
specification for decomposing the silicates are carried out in the present 
application. 

719. W. B. Gepcr, Manchester, ‘‘ Perambulators and other carriages.”— 
Dated 17th March, 1871. 

This invention ists of an additional seat so arranged and con- 
structed that it can be folded up and pushed away out of sight under the 
ordinary seat when not in use, but can be wn out ‘and used at any 
time when the perambulatur or other carriage is required to carry an 
extra person. 

724. J. Paterson, Edinburgh,*‘‘ Capsuling bottles and other vessels.” — 
Dated 17th March, 1871. 

The feature of novelty which constitutes this invention is the —- 
ment of eo whereby the capsules are firmly secured to the bottles 
by means of hydraulic or fluid p applied to the exterior of an india- 
rubber chamber, in which the bottle with capsule loose upon it is placed 
for that purpose. 

727. W. R. Lake, Southampton-buildings, London, “‘ Sewing machines."—A 
communication.—Dated 17th March, 1871. 

The object of this invention is the prevention of the backward motion 
of the needle, which often accompanies the starting of a sewing machine. 
The inventor uses u pulley so constructed and arranged that the motion 
of the crank and crank shaft or driving wheel will only be communicated 
tothe needle when they are moving in the desired direction. The pulley 
cted with an outer rim, within which is a driver having one or 
more rubber pawls, which move upon inclined planes and operate upon 
the inside of the rim. The driver is attached to the shaft by a set screw, 
while the outer rim or band wheel is free upon the shaft. In adaptin, 
cas Seraater ugesa sing or dive hovings ienpiadinali peetctinn Six 
the inventor uses a or a tur ly pro; ng . 
which moves freely upon the cam shaft und is connected with the 
driving or balance wheel by.a belt. He vides the ring with inelined 
surfaces, upon which rest and move elastic rollers. He attaches the ring 
to the cam shaft by a set screw, the elastic rollers received within 
the projecting pin ; or he may use a pulley loose upon the cam shaft and 
provided with pawls, which operate upon a ratchet wheel. 

729. P. R. a Dublin, “‘IUuminating lighthouses."—Dated 18th 
‘arch, 1871. 

This invention has for its object to economise the expenditure of illu- 
minating gas in lighthouses and beacons, and also in other signal lights 
where annular lenses, or revolving or moving annular or other lenses, 



































press 
will then hold the two members of the coupling together. The inventor 
sometimes makes the aforesaid recess dovetailed in section, and forces 
the packing ring into it. 
719. W. B. Gepar, Manchester, “ Perambulators.”"—Dated 17th March, 
1871. 

This invention ists of an additional seat so and con- 
structed that it can be folded up and pushed away out of sight under 
the ordinary seat when not in use, but can be drawn out and used at any 
time when the perambulator or other carriage is required to carry an 
extra person. 

732. J. Apams, Birmingham, “ Gofering or fluting.”—Dated 18th March, 
1871. 





This invention consists in supporting the bottom roller of the pair of 
rollers of the machine by a horizontal frame or lever turning in uprights 
-at the back of the machine. This pivoted frame or lever is raised and 
supported by a spring acting upon an adjusting screw at its front end. 


. By these means the bottom roller can be separated from or raised to the 


fixed top roller at pleasure. The objects obtained by this invention are 
reserving the parallelism of the rollers notwithstanding the material or 
abric bet them ; effecting the introduction an l of the fabric 
or material in a — and easy manner, and adjusting the pressure put 
upon the rollers with great nicety. 


747. A. M. CuaRK, Chancery-lane, “ Nail cutting machines.”"—A communi- 
cation.—Dated 20th March, 1871. 

The invention has for its object the cutting of nails, so that the shank 
thereof shall be shouldered or barbed to prevent its being withdrawn 
from the timber after being driven therein. For this purpose the in- 
ventor Fee ap abe ee or cutter, the cutting edge of which is 

is 





serrated for about two-th’ of its width. The serrations do not extend 
trough the thickness of cutting edge, but ure notched into the face 
uf the edge, The stationary bed or cutter is also serrated in like manner, 
except that the serrations extend h the blade, with which it is 
comment teat, relations that the serrations of the one fit into those of 
the other, when the edges are brought in proximity to each other, for the 
purpose of cutting. 

995. nnn Glasgow, N.B., ‘ Treating phosphates.”—Dated 14th 

R " 

The invention,is hereinafter described as applied to 100 Ib. of a phosphate 
containing about 40 per cent. of phosphoric acid aud 20 per cent. of 
alumina. By a first process 50 Ib. soda or 75 Ib. are mixed with 
the phi te and heat applied. After x supernatan’ 
is run off, or it is filtered, and the phosphate of soda or of is sepa- 
rated, when the remaining liquor will consist principally of aluminate of 
soda or of potash. If alumina is wanted, its deposition from the aluminate 
of soda or of potash is obtained by injecting carbonic acid. By a second 


process 12 ib. soda or 18 1b. potash and 47 Ib. lime are added to the phos- 
»yhate, whereby aluminate of soda or of potash and phoaphate of lime are 
Lormed. By a third ptocess 47 Ib, lime are added, whereby there is 


, Or , are emp in combination with gas light. It 
ists in so regulati g the supply of gas to the gas burner or burners, 
that during such interval of time when it is not required to direct the 
rays of light therefrom towards an observer the flame of the said gus 
til it is ooeke 3 ed rs to brought mt pers ~~ otis wot 
un q ion. For 
the gas burner on temens is or are provided with a cock or valve, which 
is so d to and actuated by clockwork or other suitable known 
driving mechanism, that the cock to the gas burner or burners shall at 
such intervals as may be required be first turned up so as to admit the 
full supply of gas to the burner, and then be turned so as to reduce the 
supply to a point or points of light so small as to be practically invisible. 
731. J. B. Stoner, Strand, London, “ Floating lighthouse.”—Dated 18th 

















March, 1871. 

The novelty in this case consists of a float or buoy carrying an elevated 
lighthouse surmounted by a signal shaft or column, at the top of which 
lights and other signals may be fitted. Also an a tus for preventing 
the accumulation of slack cable, and injury thereto at the bottom of the 
water. 


732. J. loge ae ingham, ** Mach Sor crimping, &e.”—Dated 18th 
‘arch, 1871. 


M 
This invention consists in mis Se bottom roller of the pair of 
rollers of the — Fhe oo ee e or lever turning in ae 





at the back of mai This pivoted frame or lever is raised an 
supported by a acting upon an adj screw at its front end. 
| he gens mg e roller can be to 


the 
ed by this invention are 
thstanding the material or 


fixed top roller at pleasure. The objects o! 

preserving tbe parallelism of the rollers, notwi 

‘abric between them; effecting the introduction and l of the fabric 
ee ee and adjusting the pressure put 
upon the rollers with great nicety. 

734. W. Purvis, Marylebone, “ Medicinal biscuit.”—Dated 18th March, 


[ connected with this application for letters patent are not 
yet completed.) 
735. R. Mitier, Glasgow, N.B., and J. Mitter, Denny, &tirling, N.B. 
Tuo tiesied chaumens ts oniaee marie Gora aetide 
¢ invention ts paper pulp from or es 
of the cotton plant after the bulk FP oclten has bien vishal tron 
them ; also from what are known as “‘ cotton siftings,” and are obtained 
in the processes of cleaning cotton. The invention also consists 
in materials for paper pulp with caustic soda, and washing them 
under and in conducting these and the bleaching operations all 
in the same ers. 
741. J. H. Jonnson, Lincoln’s-inn-fields, London, “ Breaking stones.” —A 
communication.— Dated 18th March, 1871. 
This invention relates to certain arrangements of stone-breaking 
machinery for preparing metal for roads, the said machinery not only 
breaking the stones, but also, if desired, cubing or squaring the same, the 








result being obtained by the aid of two sets of re, enn qoreing to Bibel, 
a ly, and the les lee ae dee be form of 
cu 


742. W. Sxowpon, Rochdale, ‘‘ Cardboards.”—Dated 20th March, 1871. 
This invention consists 


scented, or perfumed 
matters or compounds, with the pulp of which cardboards are made, 
or soaking the deodorised or scented 
solutions, and em: these improved for the bottoms of 
drawers in all kinds of joining and cabinet work. 


744. W. Snowpon, Rochdale, ‘‘ Cutter blocks.”— Dated 20th March, 1871. 
This invention relates to cutters having their cutting edges of various 
other work required, 


required angle, and in all these arrangements the cutters can be close to 
o: at any required distance from the circumference of the cutter spindle. 
45. H. Pout, Yalding, Kent, ‘‘ Preserving wood, &c.”—A communication.— 
Dated 20th March, 1871. 
invention consists in utilising the juices of the ‘euphorbia” 


a] 


747. A. M. Crarx, Chancery-lane, “ Nail cutting mochines.”— 
A communication.—Dated 20th March, 1871. 

The invention has for its object the cutting of nails so that the shank 

ereof shall be shouldered t its withdrawn 





or barbed, to p 
from the timber after pene Soren therein. For this the 
lade or cutter, the cutting of which 


inventor employs a vibratory 
serrated for about two-thirds of its width. The serrations do not extend 
thickness cutting edge, but are notched into the face 
bed or cutter is also serrated in like manner, 
extend the blade, with which it 
of the one fit into those of 
the other, when the edges are brought in proximity to each other for 
the purpose of cutting. 
748. W. C. Eyton, Warrington, “Consuming gas.”—Dated 20th March, 


consists of a series of burners, to which a 


1871. 
This improved a; 
of in le and air is supplied, a current of air that has 
a or chambers f 


s 
and arenas 4 the pressure of the gas supplied to the burners. The 
aap & measuring apparatus may be used for steam and other 
ju 
752. ue. GisBorNeE, Strand, London, “ Signalling.”—Dated 20th March, 
871. 


For this purpose a of cylinders and pistons are employed in each 
instrumen’ pt ent bs is connected to the 


by sapien tubes, purr of linders yed in 
means [pes or one cy! 

the “ communicator” and one pair in the “indicator,” so as motion 
is given to the of the communicator by a handle a similar 
amount of motion is communicated to the pistons of indicator. 





tion the v ma. to In order to com: for leak- 
oe eee nt oe ae, colla; chamber, or with 
a cylinder water, and acted upon by a spring or weight 


758. W. H. Mircue, Newry, Armagh, ‘‘ Retaining the lubricating oil in 
spindle-necks, &c,”—Dated 21st March, 1871. 

The object of this invention is to save the oil used to lubricate spindle- 

necks and other vertical journals, which oi would otherwies run cut end 


5 
F 
| 


759. J. Ropertson, Z de, Midlothian, N.B., “ Repasring knotter or 
strainer bottoms, d&c.”—Dated 21st March, 1871. 

The feature of novelty which constitutes this invention ploy. 
ment of a tool formed with a feather at its lower end for — 
width of the slits in the knotter bottoms, in of exchanging 
bottoms, after the slits have become widened by use, for new bottoms. 
761. G. Epwarps, Wolverhampton, * Pencil cases, dc.” —Dated 21st March, 

1871. 
The inventor carries the pencil or similar article in an inner tube, which 


is encircled at its u extremity by a short length of tube of sufficient 
bore to allow the of a third or outer — eo the —- 





also to prevent the outer tube own 
of the spring, when the pencil or other point is required to be covered. 
For this purpose the inventor ge wet baer button on the outer 
tube, working in a slot in the short tube, at the bottom, and 
having a niche near the top. He also uses « modification of this inven- 
tion by omitting the spring, and making the slot in which the pin 
or button works longer than before, and also narrower than the pin, so 
that pressure is required to cause it to enter the slot, and providing two 
holes at suitable distance in which the pin or button fits. The slot 
is not necessarily on the short tube. 
762. V. K. Spear, Lynn, Massachusetts, U.8., ‘‘ Burnishing the heels of boots 
and shoes.”—Dated 21st March, 1871. 

This invention relates not only to the introduction bodily into heel 
machines of one or more devices for effecting purposes not 

but to improvements in 
detail already in existence. The inventor has in the invention herein to 
i combination, :First, devices for 





much more beneficial 

a which the rae ala fast held fast bythe tool and travels 

about it than in an; to the art, and to this end this 
fourth a & he Pen a oe 
end which carries “burnishing a@ pinion 
‘which meshes into tal = u) it sectoral 


parted by it to the heel, this portion of the invention in the 


employment of a gas pipe which is upplied to the tool carrier termi- 














Oct. 6, 1871. 


THE ENGINEER 


245 








nates within the cavity of the tool, the pipe being conducted from a 
suitable quarter from whence the proper supply of gas is obtained to 
maintain the requisite heat. Sixthly and lastly, these improvements con- 
sist in “plying by a spline and ve connection to the heel receiving 
arm of the furcated standard or jack of the machine an adjustable form 
or pattern ape about which the burnishing tool travels, and by means 
of which the edge cf the heel is preserved intaet from the crushing or 
spreading action of the burnishing tool, which, but for it or an equivalent, 
would result in great injury to said heel. 

763. W. M. CampBe.t, Glasgow, N.B., “ Letter-boxes.”—Dated 21st March, 


1871. 

Within a letter-box as made with the improvements, and a little below 
the opening for introducing letters and the like, there are fixed two 
horizontal wires slightly further apart than the thickness of the largest 
packet that the box is made for. Onthese wires there are strung a series of 
eee wires or strips of metal or other suitable material, weighted or 

ced so that their bottom ends meet. A second pair of horizontal 
wires are fixed at a lower level, and have similar pendent wires or strips 
pp them. and, if desired, there may be a third pair of wires and sets 
of pendents still lower duwn. 
764. L. Zimmer, St. Lawrence-road, Notting-hill, and C. A. M‘Evoy, Picca- 
dilly, “* Floor-cloths.”—Dated 21st March, 1871. 

This provisional specification describes attaching discs or plates of 
metal or other hard material on to the surface of strips or sheets of 
flexible material so as to form a floor-cloth with a durable surface. 

767. F. Ospourn, Spencer-road, Hornsey-road, “ Cuting cloths.” —Dated 21st 
March, 1871. 

The material is subjected to rolling pressure in order to be, and while 
being, cut. It is placed between a pressing roller and a cutting frame or 
other cutter, which (or the roller) travels to and fro. Or 4 cutter or 
cutting frame may be fixed on the roller. A rolling cutter disc may be 
used. The roller may be semi-cylindrical or segmental, and revolve par- 


tially. 
769. E. A. Crosnier, Chancery-lane, London, ‘* Matches.”—Dated 21st 
March, 1871. 
This invention consists in placing igniting material upon the external 


surface of a tube or cap, into which the ent of the splint opposite to that , 


carrying the igniting composition is inserted, so that to iguite the match 
it is necessary to withdraw the —_ before the two compositions can be 
brought together ; or, instead of a cap, the igniting material may be 
placed on the match itself, so that the end must be broken off first before 
the two compositions can be brought together. With these matches 
boxes to hold them are not necessary. 
774. W. Bonn and J. Foster, Preston, * Printing machines.”—Dated 22nd 
March, 1871. 

The novelty of this invention consists in printing both sides of a sheet 

or sheets of paper by once passing it through the machine, thus saving 


more than one-half the labour ; a machine will likewise be produced at | 
| amongst them, and their jealousies have as yet prevented them from | 


| favourably accepting their employers’ very liberal offer. As it now | 


one-fifth the former cost and produce over double the work. 
783. W. H. Barmary, St. Helens, “‘Grinding solid substances.”—A commu- 
nication.—Dated 22nd March, 1871 

This invention relates to .an arrang t of hinery or apparatus 
wherein the process of grinding, pulverising, or levigating, or of agitating 
or mixing is conducted in a revolving cylinder or other convenient 
vessel; and the peculiarity in the invention consists in causing that 

cylinder or vessel to be more or less floated in water or other liquid, so as 
to relieve it entirely or nearly so of the impediment in turning caused by 
its weight, one of the advantages gained being an immense reduction of 
friction. When desirable inverted bearings may be employed for main- 
taining the cylinder or vessel in position. 
784. J. Frack, Warwick-court, London, “‘ Blotting pad, writing portfolio, 
and paper weight.” — Dated. 22nd March, 1871. 

In carrying out this invention the inventur hinges together two thin 
sheets of metal or other suitable material, and covers them with leather 
or cloth, and by joining the sides together forms a portfolio or es. in 
which may be placed any memoranda or unfinished papers. On this he 
hinges a rectangular metal frame which acts a3 a paper weight, and by 
placing a few sheets of blotting paper between this frame and the upper 
thin sheet of the paper portfolio a durable blotting pad is formed. Suit- 
able writing requisites, such as pens, pencils, or erasers, are held in small 
attachments on the metal frame. 

739. W. R. Lake, Southampton-buildings, “‘ Tap or faucet for bottles." — 
A communication.—Dated 23rd March, 1871. 

The said invention consists in a tap or faucet, constructed with a 
gradually tapering spigot or pipe, provided with a detachable pointed 
piston or plug at its open end. ‘This piston or plug forms a continuation 
of the said spigot, and is extended through the same, and adapted to be 
screwed on and off of the tap, so as to close or open the tap for the pas- 
sage of the liquid contained in the bottle. 

791. G. C. Hasever, Birmingham, “ Lockets.”—, Dated 23rd March, 1871. 

This inventiun relates to those kinds of lockets where the cases are not 
hinged together, but are hung upon a pin or axis common to both, and 
upon which they revolve in the same plane, and the improvements consist 
substantially in providing one or both of the said case or cases with a 
swivel, so tuat when one of the said cases ia opened sufficiently to be free 
of the other, it may be reversed | at pleasure. 

796. A. V. NewTon, Chancery-lane, ‘* Lubricators."—A communication. — 
Dated 23rd March, 1871. . 

This invention relates to an improved construction of lubricator for 
supplying oil and other lubricant to steam engines and other machinery. 
The oil in the lubricant reservoir is discharged therefrom in regulated 
quantity by the pressure of water in an adjacent reservoir, lifting the oil 
to the level of the discharge pipe. 

808. G. 8. F. Smirn, Manchester, *‘ Working screw nuts from forged blanks.” 
—Dated 25th March, 1871. 

The invention relates to machinery for drilling, tapping, facing, and 
shaping forged blanks to form them into finished screw nuts mainly by self- 
acting means, the whole of the operations being performed by three 
separate machines. Inthe first machine, which consists of aseries of four ro- 
tating chucks carried in a rotating frame that moves intermittently, the 
blanks are placed one at atime, and are operated upon first by a drill, then 
by atap, and then by facing cutters, the rotating frame carrying the blanks 
in each chuck from one tool to another, standing until the operations are 
performed. The tools may be made to rotate instead of the chucks. In 
the second machine the nuts are faced at one end one at a time, the 





nut to be operated upon being screwed upon acentre in a lathe spindle | 


and removed therefrom by holding mechanism, and the two double sets of 
cutters used for facing and chamfering are connected and actuated 
simultaneously. In the third machine a number of nuts are arranged 
on a mandril and placed in centres and several mandrils are arranged 
side by side on a table, and they are reciprocated under ing cutters to 

lane the sides of the nuts, the mandrils being turned after each side has 
Boon completed by the action of the machine, which stops when all the 
sides of the nuts have been operated upon. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On ’CHANGE IN BIRMINGHAM AND WOLVERHAMPTON : The varia- 
tion in prices : Effects on the market : Merchants and ironmasters 
—FUTURE PRICES: Will they keep up?—THE ACTION OF THE MEN 
AND ITS INFLUENCE ON THE TRADE—THE MASTERS’ OFFER : How 
received : Prospects as to the ultimate decision of the men—Pic 
IRON : Strong—SToNE: Prices—THIN COAL MASTERS: Resolu- 
tion to advance colliers and furnacemen’s wages: The same as to 
thick coal—THE MISCELLANEOUS TRADES OF BIRMINGHAM AND 
THE DISTRICT—THE METAL MARKET IN THE MONTH PAST: Metals 
and variations specified — IMPORTANT SEWAGE PROCEEDINGS IN 
BIRMINGHAM AND COVENTRY. 

On ’Change to-day (Thursday) in Birmingham and yesterday 

(Wednesday) in Wolverhampton the reports from the different 

works showed that the books are generally well filled, and that a 

large total quantity of iron is going forward to the ports for shi 

ment chiefly to the Baltic. Until the Balticseason closes there will 
be no diminution in the activity. At the same time there is « good 
trade doing on home account in some of the denowinations, the 
demand being chi fly upon plates and angles for bridge and girder 
building, with boiler plates, thin sheets, strips, and rounds. An 
advance of 10s. upon the declared prices before the prelimin 

avin aoe not been declared by the leading firms, although su 

a rive has been d ircular by some of the makers. 

Mr. W. O. Foster announces his firm (Messrs. J. Bradley and 

Co.) have not advanced their prices, whilst Lord Dudley and 

Messrs. Barrows state that they shall be able to quote after the 

quarterly meeting next week. 

_ Iron werchants were present on ’Change in Birmingham to-day 

in tolerable force, pared to give out orders if iron makers 

would only accept what the merchants termed “ something like 
reasonable prices.” They were not, however, very successful, 
the masters unprepared to enter into negotiations at present 
riod. Further, the ? ase of 

an advance in their 
prevailed in the early part of 
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last week desired to see the specifications before they wouid 
quote. Of this merchants who buy somewhat largely for retail- 
ing loudly complained. The condition virtually shuts middle men 
out of the means of getting orders with anything like freedom. 
When they are asked for a price they have to reply that they van 
quote no price, whilst the retailers have to quote high rates to 
cover any probable rise that may be meditated. That there will be 
another rise is by no means certain. The course of the money 
| market will be watched with much interest. The fact of its 
| present sensitiveness, following as it will in brief time immediately 
| upon the closing of the leading Northern of Europe markets will, 
| it is believed by the majority of buyers, considerably diminish 
| the extent of the demand. 
| A little less uncertainty will prevail after the quarterly meeting 
| this day week. Makers will at that gathering be able to gauge 
| the market with precision for the time being ; but « very different 
| state of one may start up within a comparatively brief time 
| thereafter. Ve t i tati have occurred in 





a Ty grea ges in q 
| the history of the Staffordshire iron trade before now. Indeed | 


| attention is being directed at this juncture to the fact that in the 
spring of 1845 bars were put up to £12, and pigs to £6 10s. ; and 
that these prices were followed in a couple of months by a drop of 
30s. in bars and as much as 50s. in pigs. More, in December, 1852, 
bars went up to £11 and pigs to £5 10s.—a rise which was quickly 
succeeded by a drop of £9 for bars and £3 15s. for pigs. 


It may, and no doubt is, the fact now that the competition of | 


other districts in other counties is so fierce, alterations so specific 
and so rapid are not likely again to distinguish the industry. 
is, however, deemed by no means certain that the present rates in 


South Staffordshire can be maintained. Certainly the men most | 


experienced in the trade are this week more than ever assured 
' that the market will not bear further advance. The aggregate 
rise since prices began to turn has been 30s. a ton. 
to endeavour to force prices just now would really be to attempt 
trade suicide. 

The action of the men has often forced masters to precipitate- 
ness in matters of quotations. Obdurateness by workmen may 
still prove embarrassing. The resolutions of the masters, come to 
last Thursday, to give the millmen the full rise of 10 per cent., 


| and to make that rate and the9s. 6d. per ton to puddlers operative | 
until next Midsummer Day, one would have thought would be | 


most thankfully welcomed by the men. But they have divisions 


| stands the men have to vote upon the subject at their several 
| places of work, and their decision is to be brought to a meeting to 
| be held at Great Bridge next Monday. Some of the puddlers were 
| inclined to hold out upon an advance of another sixpence, upon 
the assumption that prices were raised last Thursday at 10s. a 
ton. The meeting was about equally divided. As may be 
imagined, the most sensible men were in favour of accepting their 


their masters last week in Wolverhampton (where they pressed 
their employers to give the puddlers 9s. 6d., and the millmen an 
advance of 10 per cent., and to make the terms apply to a stated 
period) spoke very highly of the way in which they had been re- 
ceived, and of the manifest disposition of the masters to meet the 
wishes of the men as a body. I cannot but think that when these 
facts come to be calmly thought over by the men apart from the 
excitement of a greet meeting, they will have sense enough to see 
that their interest lies in taking what their masters offer with only 
too great readiness. 

Pig iron is very strong ; but the quotations are like those for 
finished iron, very uncertain. 

Stone is dear. White and gubbin range from 14s, to 15s. per 
statute ton, and calcined 21s, 

On Wednesday a meeting of the proprietors and lessees of thin 
cal mines and furnace proprietors was held to consider the course 
to be pursued in respect of the wages of the miners and the blast 
furnacemen, in what is known as the thin coal district. This dis- 
trict is distinct from that portion of South Staffordshire and of 
East Worcestershire throughout which the famous thick coal 
seam is wrought. After the recent advance of the finished 
workers, it was pretty much a foregone conclusion that the men’s 
wages should be put up. No difference of view was therefore ex- 
pressed when it was resolved that the miners should have an ad- 
vance of 3d. per day, and the furnacemen a rise of 10 per cent. on 
the 14th inst. On the thick coal side, the earl of Dudley, who is 
the chief proprietor, has advanced his colliers 6d. aday—the thick 
coal men are usually advanced twice as much as the thin coal men— 
and his ironstone workmen 3d. per day, the rise to commence on 
Monday last, At the same time the price of thick coal is advanced 
1s. aton and slack 6d. All classes of the mining and ironmaking 
operatives are thus now participating in the recent very decided 
improvement in the demand for the staple products of this 
district, 

The general trades of the town and district keep in good condi- 
tion, with only rare exceptions. In these cases, heavy goods in iron 
being under the average demand, the merchants and factors 
affected are unable to account for the high terms ironmasters are 
demanding for finished iron. Generally there is an excellent 
demand, and prices are advancing. 

The condition of the metal market is more satisfactory at this 
moment than has been the case for at least a twelvemonth. The 
requirements of the various social classes are giving rise to an 
increase in the demand for the useful and the precious metals 
in all the multiform shapes and combinations into which 
by industry, taste and skill they are manipulated. Hence 
prices have since our last been strong all round, following 
upon steady sales required to meet immediate wants; specula- 
tion has not yet begin to manifest itself, but we are inclined to 
think that the present state of things will encourage men of 
capital again to appear. We hope it may not be so, but buyers must 
not anticipate a prolongation of the present state of things. 
Certain consumers are prepared to purchase somewhat freely of 
most of the metals at current prices, but large quantities are not 
to be obtained at other than advances which holders regard as 
likely to cover probable variations. They are not, in our opinion, 
looking for too much. We have, therefore, to repeat our advice 
that our constituents should not delay their negotiations. 

Not much is doing in foreign steel, but a splendid business is re- 
map in all the best English samples. The works are everywhere 

usy ; indeed, are incapable of accepting all the orders that con- 
sumers are desirous of placing. 

In copper a good business has been done throughout the month. 
Quotations are moving steadily upwards, and there are no evidences 
of faltering. The home buyers are consuming with regularity, and 
the advices from the East are of a much more satisfactory character 
than for many months past. The North of Europe is likewise in 
the market, chiefly for the products of the rolling mills of 
Birmingham and elsewhere. The index points to the establishing 
of higher rates, for the raw material is advancing, and smelters 
decline to operate excepting at an advance. 

Tin has advanced another £3. Toe Birmingham prices now are 
—In block, 140s. 6d.; in ingots, the same; in bars, 142s. 6d.; 
refined in blocks, 142s. 6d.; granulated, 156s, 6d., all per owt. 
This follows upon a similar rise at the close of last week. 

In tin-plates the works are busy as well in Wales as in Stafford- 
shire, and alike for terne and best plates. The shipments have 
been healthy this season, and great quantities are still going for- 
ward to the ports, at the same time that the tin-plate workers of 
Birmingham and Wolverhampton and the North of England con- 
tinue tu buy freely. 

Some more business has been done in spelter than was the case 
last week, and special brands have changed hends at as high a 
figure as £18 15s. Brands of hard, in high repute in some quar- 
ters, have therein realised as much as £14 15s. 

teadiness, as well, characterises lead; the prices are unaltered; 
stocks are moderate. 

The Sewage Inquiry Committe of the Birmingham Town 








It | 


Beyond this, | 


masters’ terms, and the deputation who had an interview with | 


Council have presented their report. They recommend a system 
of exclusion of excrementitious matter from the sewage, and 
afterwards the purification of the sewage by filtration through 
land, for which 800 acres will be required. This committee, it 
will be remembered, was appointed after the Public Works Com- 
mittee of the Council had reported in favour of a system of sewage 
utilisation, which required at first the purchase of 2000 to 2500 
acres of land. Both reports will be di dat t of the 
council to be specially convened for the purpose. 

On Tuesday, the day on which the new report was presented to 
the Birmingham Corporation, there was a special meeting of the 
Local Board of Health in the neighbouring city of Coventry, when 
sewerage was the theme there also. The town clerk was instructed, 
under the seal of the board, to defend an action for fouling the 
river Sherbourne, brought by Mr. Herbert Jackson. The board 
then received Mr. Hawksley and Mr. Blackburn, the former pre- 
senting and explaining his plans for the construction of engines 
for the pumping of the sewage on the farm at Pinley; and the 
other offering explanations in reference to the mode of distributing 
the sewage upon the land. The full consideration of the matter 

| is to take place at another meeting. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE SCOTCH PIG IRON TRADE—THE MALLEABLE IRON TRADE—THE 
EXPORTS AND IMPORTS OF PIG IRON— ENGINEERING AND IRON- 
FOUNDING—-THE STRIKE AMONG THE CLYDE SHIPWRIGHTS NOW 
BECOME A LOCK-OUT—THE SUTHERLAND AND CAITHNESS RalL- 
WAY—THE TUNNEL UNDER THE DUCKS aT DUNDEE— N&W CRANES 
FOR THE HARBOUR OF GLASGOW— DAMAGE TO HARBOUR WORKS 
AT ANSTRUTHER —LAUNCH OF A NEW DREDGER. 

Towarps the end of last week the Glasgow pig iron market was 
| very much depressed, owing evidently to the operations of certain 
speculators fora fall, and partly owing to the increase in the Bank 
rate. But since then the market has steadily improved, and prices 
have advanced at least 2s. per ton since last report, makers being 
firm at the highest quotations, The quantity of iron held by makers 
generally is almost exhausted,and some of the largest firms have 
orders in hand which will keep them very busy for a considerable 
time, 

tne effect caused by throwing 70,000 tons of Carron iron on the 
market is beginuing to be got over, and there is now a pretty good 
demand for ordinary No. 3, although there is stil a large quantity 
of English iron being sent tothe founders. The quotations at pre- 
sent ruling are 6ls. 9d. cash, and 62s, one month. No. 1, g.m.b., 
62s. 3d.; No. 3, 61s. 

: The number of blast furnaces at present in blast in Scotland is 
29. 

The malleable iron makers are very busy, especially in plates 
and angle iron for shipbuilding purposes, and prices are firm at 
from £8 5s. to £8 10s. for common bars; angle iron, £8 10s. to 
4 ship and boiler plates, £10 10s, to £11 10s.; and nail rods, 

28 10s. 


The projected new ironworks on a large scale, which I noticed as 
likely to be erected in the neighbourhood of Cambuslang, will now 
goon. Ata meeting held on Tuesday, with the representation of 
the Duke of Hamilton, arrangements were completed for the 
transfer of 100 acres of land for that purpose. 

The shipments of Scotch pig iron during the past week were 
very good. There were—foreign, 15,155 tons; coastwise, 5707 tons; 
total, 20,862 tons. In the corresponding week last year there 
were 14,383 tons, so that the increase in favour of the week 
amounts to 6479 tons, The total shipments for 1871 till date are 
624,620 tons, while for 1870 they were 474,872 at same period, 
showing an increase of shipments for this year as compared with 
last of 149,748 tons. 

The imports of Middlesbrough pig iron into Grangemouth for 
last week were 1830 tons; same week last year, 940 tous; showing 
an increase of 890 tons, 

The total imports for 1871 are 62,084 tons ; till same date last 
year, 50,984 tons ; so that there is also an increase in the imports 
as compared with last year of 11,100 tons. 

Engineers and ironfounders generally are busy, though the latter 
are not now so hard pressed as they were a few weeks ago. 

The movement among the Glasgow shipwrights, who have been 
on strike for about six weeks, may now be said to have reached a 
crisis, for a lock-out bas now been begun at all the yards, with 
one exception. It will be remembered that soon after the strike 
for 3s. a week additional commenced the Shipbuilders’ Associa- 
tion agreed to concede half of the demand, and the men at Ren- 
frew, Greenock, and Port Glasgow, accepted these terms and con- 
tinued at work. But the shipwrights of the Glasgow district 
would take nothing short of the full demand, and as the Glasgow 
men were being supported by the men working futher down the 
river, the masters resolve |, and posted notices to the effect, that 
unless those of the Glasgow district submitted to the masters’ 
terms of 3d. per day advance, and returned to work on Monday, 
2nd current, a general lock-out of all the carpenters would take 
place on the Wednesday following. These notices have had no 
other effect apparently than that of strengthening the men in 
their determination to carry th-:r point. None of them resumed 
work on Monday, and the lock out has accordingly begun. At 
some establishments where the requisite notice has not yet ter- 
minated the lock-out will come into effect on Saturday. 

It is very unfortunate that this rupture should have occurred at 
the present time, when this important aw is in the full swing 
of prosperity; and more especially as it is all about a question of 
wages, and not of shorter hours of labour. It is hard to say when 
it may end, and to what extent it may damage the trade and inflict 
hardship on all concerned. The Master~-’ Association are supported 
in their present action even by those who are not members, such 
as Messrs. R. Napier and Son. 

It is said that the Duke of Sutherland has determined, on his 
own account, to proceed at once with the formation of the Suther- 
land and Caithness Railway, and that Mr. Murdoch Paterson is 
now on the ground engaged in making the working surveys. It 
was at one time expected that the Duke would wait until he 
received the assistance of the Highland Railway in a money sub- 
scription, in addition to the shares taken in the district, before 
the railway was begun; but it would seem that some coldness on 
this point on the part of the Highland Railway directors has 
induced the Duke to lay aside the idea of assistance from this 
source, and to proceed with the scheme without further delay. 
There is now a good prospect that in a couple of years the railway 
will touch Wick and Thurso. 

At a meeting of the Dundee Harbour Board on Monday a long 
discussion took place as to the propriety of the connecting line of 
the Tay Bridge Railway through Dundee, passing under the docks 
by tunnel. Several suggestions were made regarding a preferable 
route, and ultimately it was agreed that a conference should be 
held of the various public bodies in Dundee and the directors of 
the North British and Caledonian railways, with the view to 
securing the construction of a joint general station at Dundee, and 
suggesting some means whereby the tunnel railway might be 
avoided, 

The River Clyde Trust have under consideration the erection of 
a 40-ton crane on the General Terminus Quay at the east end of 
the Mavisbank shed. Several complaints have recently been made 
by shipbuilders and others with regard to the inadequacy of the 
present crane accommodation, and it will soon become necessary to 
erect a number of additional cranes along the new quays presently 
unthe ye wes hich ha’ along the east coast at the 

e strong g whi vo a 
begin ning of this week ee ee the harbour’ 
works at Anstruther and Aberdeen. At the former place a 
portion of the outer wall and parapet have been pi 








preci 
carrying with it a crane. The general belief is that this 
Senter’ will have the effect of causing the works to be abandoned 
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On Tuesday Messrs, Thos, Wingate and Co. launched from 
their building yard a twin-screw dredger, which has been built to 
carry out the improvements at Barrow-in-Furness. She is 500 tons 
B.M., with engines of 70-horse power, and will raise upwards of 
350 tons per hour from a depth of 30ft. under the surface of the 
water. This machine is a duplicate of one built for the same 
destination by Messrs. Wingate several months ago. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—THE IRONWORKERS AND THE 
BoaRD CF ARBITRATION—SHIPBUILDING AND ENGINEERING— 
THe Iron AND StekL INSTITUTE, AND PUDDLING BY MaA- 
CHINERY—THE NINE HOURS’ MOVEMENT: Failure of the negotia- 
tions for a settlement of the strike — PRICES. 

TUESDAY was the quarterly meeting-day of the North of England 

iron trade, and, as usual, was held at Middlesbrough, the capital 

of the trade. There was a large attendance. The ordinary facili- 
ties were afforded for members of the trade exhibiting models of 
machinery, diagrams, specimens of ores, &c. Only one firm, viz., 

Messrs. Tangye Brothers and Rake, St. Nicholas-buildings, New- 

castle-on-T'yne, availed themselves of tbis privilege. These 

gentlemen exhibited the Special pump, Tangy e’s patent high speed 
regulating governor steam engine, with vertical boiler, Stroudley’s 
patent wrought iron guide-plates or ramps, for speedily re-railing 
railway carriages, wagons, trucks, &c., the patent smoke and heat 
precipitator, for destroying heat and smoke arising fnom steam 
boilers, &c., iu coal mining and underground and confined opera- 
tions. The market was firm at the prices which have ruled the 
past few weeks. All the pig makers continue as busy as possible, 
and the prospects of a good trade neat year are most encouraging. 

The Lackenby Iron Company, Middlesbrough, have started their 

new blast furnaces, The other new furnaces in course of construc- 

tion on Teesside are making satisfactory progress, — a3 

There is nothing new to report in connection with the condition 
of the finished iron trade. Railmakers and plate and angle makers 
are still as busy as they can be, All the other departments of the 
trade ‘are in a satisfactory state. 

Last week the Newcastle Daily Chronicle, a remarkably well- 
informed paper, stated that ‘‘ at present many of the iroaworkers 
seem to care very little about the regulations of the Board of 
Arbitration.” This expression of opinion elicited a letter from the 
chairman of the Board of Arbitration and Conciliation for the 
North of England Manufactured Iron Trade, and a letter from the 
operatives’ secretary of the board, explaining the advantages of arbi- 
tration, and puinting out thatiudividual expressions of opiuion might 
have justified the paragraph, but as a matter of facet there were no 
cases for adjudication at the ordinary meeting of the Standing 
Committee, held at Darlington, September 27th. Of course, any- 
thing going before the Standing Committee of the board would be 
likely to be settled in an amicable way, but. the writer in the 
Chronicle, \ike myself, observes the spirit of dissatisfaction which 
is being manifested amongst the puddlers, On Monday last a mass 
meeting of ironworkers was held at South Stockton, and the fol- 
lowing resolutions were adopted :—First, “That nothing short of 
the additional 5 per cent. on the present rate of wages will satisfy 
the ironworkers of the North of England ;” secondly, ‘*That if the 
ironworkers are to be bound for nine months they claim the 5 per 
cent. as time bargain ; and if the 5 per cent. be not granted they 
don’t consider that they are bound for that period.” Another 
mass meeting is to be held soon. ‘This action of the ironworkers 
certaiuly dues look as if they did not care much about the Board 
of Arbitration, and were determined to have a good deal of their 
own way in the matter of wages. I hope that when Mr. Hughes, 
M.P., visits the North of England he will meet the ironworkers, 
and by addressing them will strengthen the bands of the Board of 
Arbitration, the working of which has been attended with such 
good results, both for masters and men. facia 

On the Tyne, Wear, Tees, and Humber, shipbuilders are very 
busy, and engineers have as much work on hand as they can get 
through. 

Mr. Danks’ rotary puddling furnace has frequently been men- 
tioned by THE ENGINEER. Being one of the best means of 
puddling by machinery which has yet been before the public, the 
Iron and § eel Institute appointed a puddling committee to inves- 
tigate the werits of the furnace. Ultimately a commission con- 
sisting of Mr. G. J. Suelus, Dowlais; Mr. John Alcock Jones, 
Middlesbrough; and Mr. Joon Lester, Wolverhampton, were in- 
trusted with the task of going out to the United States and obtain- 
ing information by actual experiment on the furnace. These gentle- 
men would sail from Liverpool on Tuesday. Mr. Jones I kuow 
personally, and he is certaiuly one of the best men that could be 
selected to test the practicability of the furnace. Doubtless Mr. 
Snelus and Mr. Lester will be equally well qualified to perform 
the duties of the important task which has been placed in their 
hands, 

I am exceedingly sorry to say chat the:strike for the nine hours’ 
movement in the engineering trade at Newc,stle-on-Tyne has 
again drifted into the position it first occupied when the men 
turned out twenty weeks ago, Last week there was some hope of 
a settlement, Sir William Armstrong suggesting that the masters 
should give up two of the five hours in dispute and pay the men a 
higher rate of wages for the other thre; and Mr. Burnett sug- 
gesting that the two hours should be accepted by the men and 
that they should buy the remaining three hours from the masters. 
On Thursday last the men on strike held a meeting and adopted 
the views of Mr. Burnett. On Friday Mr. Mundella, M.P. for 
Sheffield, who had gone down to Neweastle with a view 
of assisting in the settlement of the strike, conveyed the 
wishes of the men to the Masters’ Association. A great 
meeting of men, numbering about 20,000, was held on the Town 
Moor, Newcastle, on Saturday, and speeches were delivered in 
favour of a settlement on the basis suggested by Mr. Burnett. On 
Monday the Masters’ Association replied to the men, refusing 
thei" offer. The reply, atter expressing the impossibility of the 
masters to believe that shorter hours would be held to compensate 
for lower wages, concludes as follows :—** Our proposal is that the 
question of time should be compromised by the acceptance on the 
part of the men of two hours out of the five demanded, and that in 
lieu of the remaining three hours they should take a proportionate 
increase of wages. The cundition of trade justifies, as we have always 
admitted, an advance of wages, so that the proposed advance, unlike 
the proposed reduction, does not conflict with the laws of supply 
and demand. This increase of pay would amount to 5 per cent., 
and would apply to every kind of skilled labour ; adding the value 
of the two hours conceded in time, it would represent a total ad- 
vance of 8} per cent. on the wages current when the strike began. 
Interms of money, our offer concedes the whole demand of the men, 
and from every reasonable point of view it gives them more than 
half the battle. Surely they might accept such terms as these with- 
out any sense of defeat, and we earnestly hope that they may yet be 
induced to do so, or at all events that they will submit the question 
to the same mode of decision as they applied to the proposal which 
you have communicated to us. If the proposition thus formally 
made be rejected, and the League continue inflexible in their de- 
mand for the full reduction of time, then we say that if the other 
objections which we deem insuperable were removed there would 
remain this difficulty, that by ding the d d we should in a 
great measure involve all other engineering firms in the country in 
our decision. We cannot take upon ourselves this responsibility. 
Tue question is said to have become a national one. If so, it 
should be 'rexted on « broader basis than that of a local dispute. 
The strike is but a rude ordeal for diresting eve a local question, 
much wore sv tor settling « national one, Viewed in this ight we 
can see but one way out of the difficulty, and that is to convene a 
congress, composed of delegates from ewployers of engimeering 
labour, and from their wurkwen throughout the country, not for 
the purpose of debating the questiun—for that we fear would be 








fruitless—but for the purpose of getting it decided by an indepen- 
dent Board of Arbitration. A eal acti tion is A the proper 
mode of dealing with a dispute involving such widespread interests, 
although unobjectional for settling a question of wages.” : 

On Monday evening a mass meeting of the men was held in 
Newcastle, and the following resolution was passed amidst great 
vege | :—“*That this meeting is of opinion since our employers 
have refused the offer of compromise which we have made to them 
that it is advisable to stand out until the whole of our original 
d dis ded.” The ber of strike hands remaining in 
Newcastle is now only 1950. This week the Nine Hours’ League 
has -paid-each man 12s. and each child 1s. The° subscriptions in 
aid of the men continue to increase. Week after week batches of 
the foreigners imported by the masters leave Newcastle. 

The prices of iron are as follows :— Pig iron, No. 1, 54s.; No. 2, 
52s. 6d.; No. 3, 50s.; No. 4, 48s. 6d. The prices of manufac- 
tured iron are as follows:—Common bars, £7 to £7 2s. 6d.; cable 
iron, £7 12s. 6d. to £8 2s. Gd.; ship plates, £8 17s. 6d. to £9; 
boiler plates, £9 5s, to £9 10s.; rails, £6 15s. to £7; colliery rails, 
£6 17s. to £7 10s.; puddied bars, £4 17s, 6s. to £5. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 
THE IRON TRADE: The quarterly meetings: The new course to be 
lopted as to quotations: The old system: The works well em- 
ployed : Prospects for the winter : Close of the shipping season to 

Canada and other northern countries: the Amerwan demand : 

Orders in the market for Russia: Fresh transactions: The ad- 

vance in prices: General improvement looked forward to—Home 

BUSINESS : The inquiry for rails, bars, and plates—THE TIN- 

PLATE TRADE—THE STEAM AND HOUSE COAL TRADES—CONFER- 

ENCE OF THE AMALGAMATED ASSUCIATION OF MINERS AT MER- 

THYR LYDVIL—THE HOUSE COAL COLLIERIES—ANOTHER MEETING 

OF DELEGATES. 

THE quarterly tings of the i ters having now commenced, 
there can be no further uncertainty in regard to prices. The new 
course which is to be adopted wiil no doubt be beneficial to the 
trade in the future, because sellers had begun to see pretty clearly 
that the old system of putting up the “ list” 10s. or 20s. per ton 
at one step, when it was agreed to make any advance at all in 
prices, had a depressing effect upon the market for some time 
after the alteration was made. By raising values moderately busi- 
ness will be carried on with greater steadiness and harmony than 
heretofure, and there is no doubt that sellers and buyers will be 
pleased to enter upon the new system. 

The works are still very well employed, and there is a pretty 
good prospect of continuing so throughout the winter montis. Of 
course the shipping season is now closing in most of the northern 
directions, but a fuir demand for rails, bars, and plates is kept up, 
and delivery in many cases will not be made until the early part 
of the next year. Shipments have already nearly ceased to the 
Canadian Dominion and the North American ports, but to the 
Central States of Suuth America clearances continue on on exten- 
sive scale, aud a good inquiry for rails and bridge work is looked 
forward to. Orders are in the market for Russia, but owing to 
the lowness of freight from the Eastern coast, and also owing to 
the Baltic season being about to close, there is but little probability 
that they will be booked by Welsh makers. 

Fresh orders are coming in both on account of continental and 
American markets, and makers are holding for higher values. 
There is but little doubt that if a large advance of, say, 103. to 15s. 
per tun had been agreed upon at the quarterly meeting, current 
business would have been checked for a time at least; but as only 
a modest rise of 2s. 6d. or 5s. is asked, buyers do not seem likely 
to offer much opposition, especially as they see the high prices 
demunded for the raw materials, and the movement a gst the 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


TRADE AT THE HaRTLEPOOLS—TRADE AT SHEFFIELD—MERSEY 
Docks AND Harsour BoaRD —LaBOUR DISPUTES AT SHEFFIELD 
—GERMAN TELEGRAPHY—THE IRON AND Steen Institute: 
Danks’ rotary puddling furnace—MIDLAND RAILWAY—LABOUR 
AT —OONTINUED PROGRESS OF THE NorTH-EasTERN 
RAILWAY TRAFFIC—SHIPBUILDING ON THE WEAR—LexzDs Cor- 
PORATION WATERWORKS—TRADE OF THE TYNE—PAvcIFIC STEAM 
NAVIGATION COMPANY—THE GREAT RAILWAY AMALGAMATION— 
BRaDFORD MECHANICS’ INSTITUTE—LAUNCH ON THE MERSEY. 


RAILS and bowl chairs are being manufactured in great quantities 
at the Hartlepools, and the shipments made are very large. There 
are also a large number of new steamers on hand at the Hartle- 


pools, 

Trade at Sheffield and in the surrounding district continues in a 
satisfactory condition, all the heavy branches being active. The 
demand is especially brisk for railway matériel, and it seems pro- 
bable that this demand will rather increase than diminish. A good 
deal is doing in armour-plates, more, however, for foreign Powers 
than for the English Goverament. There is an active demand for 
ali descriptions of steel, both on home and American account. 

The Mersey Docks and Harbour Board has resolved to erect a 
shed for the storage of guauo at Birkenhead, at an estimated cost 
of £3100. ‘he shed is to be erected on the north-west side of the 
West Float. The solicitor of the board has been instructed to 
report upon the proposed amalgamation of the London and North- 
Western and the Lancashire and Yorkshire Railway. 

The Sheffield Scissors Manufacturers’ Association has refused to 
accede to a demand of the workmen for a further advance in 
wages. 
The German Union Telegraph Company is laying what may 
virtually be regarded as a fourth submarine cable between 
Germany and the Suffolk coast. 

A commis:ion appointed by the Iron and Steel Institute to 
visit the United States and obtain information as to Mr. Danks’ 
rotary puddling furnace left Liverpool on Tuesday. The result 
of their investigations is awaited with eagerness. 

Mr. Allport, the general manager of the Midland Railway, has 
intimated to Mr. J. Darlington, of Bradford, that the engineers of 
the company have been instructed to prepare plans in order to 
— more direct communication between Bradford and Wharfe- 

ale. 

The nightsoil men of Leeds have struck for an advance of 1d. 
per ton. The scavengers also threaten to strike for an advance of 
2s per week. 

The revenue of the North-Eastern Railway continues to exhibit 
a great expansion. This week’s receipts foot up to £103,972. 

The razor scale pressers of Sheffield have obtained an advance of 
5 per cent, 

Returns for the quarter ending Sept. 30th, as to vessels on the 
stocks in the shipbuilding yards on the Wear, show a total of 106 
ships in course of construction. Of these only nine are wood, and 
of the ninety-seven iron vessels only ove is a sailing ship. 

The total expenditure made by the Leeds Town Council upon its 
Washburn water supply works to the close of August was 
£262,933. This total was made up thus :—Act of Parliament, 
purchase of land, compensation, surveyors’ and engineers’ charges, 
&c., £102,084 ; Washburne Foot supply, £10,607 ; 30in. gravitation 
mains, £60,603; Lindley Wood reservoir, £71,185; Swinstey 
reservoir, £17,600 ; and Tewston reservoir, the balance. 

The Tyne and Northumberland docks have been greatly 
crowded with shipping. On Monday the price of steam coal was 
advanced 1s. per ton. 

The Pacific Steam Navigation Company have added another large 





workers for higher remuseration. It cannot be said that any 
material change has been made in quotations in this district, for 
the majority, perhaps, of houses are still selling at the old rate, 
but geueral improvement is looked forward to. Of course makers 
will now have to feel their way independently of each other to a 
great extent, because there will be no recognised list to go by, and 
competition will in a measure tend to render quotations more 
variable tban before. 

Home business shows no further improvement. Rails are 
inquired for by the railway companies for renewals and extensions, 
but the strictest saving is still observed, and transactions are 
therefore, not so numerous as otherwise they might be. About 
the same inquiry is kept up for bars and plates, and the make and 
consumption of pig iron are still extensive. 

Tin-plates coutinue in good demand, and prices are improving. 
The works throughout the district are in full employ. 

There is little if any further improvement in the steam coal 
trade. Prices are held much higher than they were previous to 
the late strike, and many of the purchasers on foreign account 
evince great unwillingness #& lace contracts. The men are work- 
ing with tolerable regularity, Hut the output of the pits does not 
increase so rapidly as was expected. The demand for house coals 
is improving, as is usual at this time of the year. 

Coke is also in good demand on Staffordshire and other accounts, 

The great conference of the Amalgamated Association of Miners 
commenced at Merthyr Tydvil on Monday, and is not likely to be 
over until the end of the week. The first day was taken up in 
the transaction of formal business. On the second Mr. Halliday, 
the president, delivered his address, in the course of which he 
said the As-ociation had done much to enhance the position of the 
miner since its formation two years ago. One of the principal ques- 
tions which claimed the attention of the Association was the best 
meansof securing a legitimate scale of wages for the miner, who had 
been heretofore ill-remunerated, and debarred the necessaries essen- 
tial to his comfort and well-being. In reference to the late strike he 
said he had no doubt the men were entitled to their demands, but 
he congratulated them upon having adopted arbitration as a mode of 
arrangement, and he considered the masters ought to have been more 
ready to acceptthat arrangement. During the strike the Association 
had paid out something like £4670 towards the relief of the turn- 
outs. He pointed out various concessions which had been made by 
employers in Lancashire, Staffordshire, and other places, all being 
brought about through the agency of the union. e deplored the 
frequent postponements of the Mines’ Regulation Bill, and pointed 
out the recent accidents at Wigan as the consequence of the pre- 
sent imperfect regulations. Inspectors of the district had too 
great an area under their supervision. Headvocated paying persons 
to represent the miners in Parliament, and concluded his address 
with a warm exhortation to those present and all miners to do all 
in their power to better their position. The reports of the dele- 
gates showed that members of unionists were increasing in all the 
coal districts where societies had been formed. 

Another meeting of delegates, representing about thirty-three 
house coal collieries, has been held at Pontypridd this week. It 
appears that the appeal which was made by the men on the 25th 
September to the masters, requesting the latter to meet the former 
to consider the os. had not been acceded to by many of 

e 








the employers. P ex: deep indignation at what 
they considerd the di the mas' but some of the 
more moderate used all influence to di the men 


an at once, and to avoid a strike if possible. It 
was finally: decided to send the following circular to the 
masters : —“*Geutlemen, we regret that our formal appeal of 
September 25th was not acceded to. We now miake a 
demaud of a price equal to what is paid at other collieries, 
A deputation will wait on you on the 23rd of this month, w 
your reply will be thankfully received. We deem it our duty to 
inform you that the consequence of your refusing our application 
will be that we shall give you a wonth’s notice.” The delegates 
entertained the belief that in making this final appeal they were 
doing all that was in their power to prevent a strike, 





t to their already extensive fleet. This vessel isnamed the 
Lusitania, and she has been built and engined by Messrs. Laird 
Brothers, of Birkenhead. Her dimensions are:— Length over all, 
400ft.; breadth, 41ft. ; depth to spar deck, 35ft. Her engines are 
on the compound system, having two cylinders, the high-pressure 
one 60in. diameter and the low-pressure one 104in. diameter, with 
a stroke of 4ft. The Lusitania attained a speed of nearly fourteen 
knots per hour upon her trial trip. Messrs. Laird Brothers have 
another vessel for the Pacific Company nearly ready tor launching. 

In reference to the contemplated amalgamation of the Lancashire 
and Yorkshire and London and North-Western railways, it may 
be‘ noted that a deputation from the London and North-Western 
board met on Wednesday a deputation from the Liverpool Cham- 
ber of Commerce. The conference took place at the Lime-street 
station. 

A new Mechanics’ Institute opened at Bradford on Monday has 
cost altogether £32,000. 

On Saturday Messrs. Bowdler, Chaffer, and Co. launched from 
this yard at Seacombe an ironscrew steamer named the Colon, 
and intended for Messrs. M’Andrews and Co.’s Spanish lines. 
After being launched the vessel was placed in the Birkenhead 
docks, where she will receive engines of 80-horse power. These 
engines have been constructed y Messrs. J. Taylor and Co., of 
Birkenhead, under the superintendence of Mr. Geo. Hepburn, con- 
sulting engineer. 
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Ae: on ei | came to the front in company with Grandis, Grattoni, and | January last, in reply to an address forwarded to him from 
TIE MONT CENIS TUNNEL. Ranco, with his plans tated, I have no information | his native village on the occasion of the junction of the gal- 


(From our Special Correspondent). 

, CuamBeky, October 2, 1871. 
ALTHOUGH it may be questioned whether the Mont 
Cenis Tunnel will ever become of vast commercial utility, 
and although we may doubt whether the inhabitants of 
this dull little town will promenade themselves in num- 
bers as far as Turin merely for the pleasure of passing 
underneath the Alps, it cannot be denied that the com- 
letion of this great undertaking is an incident of historical 
importance. Upon this point there cannot be two opinions. 
The fall of Paris and the opening of the Mont Cenis 
Tunnel will be recorded as the two great events of 1871. 
The enlightened support of Cavour is said to have contri- 
buted in no small measure to the realisation of the great 
project; but it is to persons of comparatively obscure rank 
that we are inde for the conception of the idea which 
to-day has passed into the category of accomplished facts. 
The name of M. Medail, of Bardonnéche, who first indi- 
cated the direction the tunnel should take, is almost un- 
known; Colladon, of Geneva, who first suggested the 


adoption of compressed air as a motive-power for the exca- | 


vating machinery, although a man of mark in his own 
country, still has not an European reputation; Sismonda, 
kt of wap with remarkable accuracy the strata through 
which the tunnel would pass, is only an ill-paid professor 
of geology; whilst Sommeiller, the actual chief of the 
enterprise, sprung, like so many of the famous engineers, 
from a very low origin. 
Germain Sommeiller was essentially a self-made man. 
He had not the advantages of rank or wealth, and he 
raised himself up simply by industry and 
perseverance. Scarcely anything has been 
published respecting his early life, and his 
death excited little attention either in this 
country, or in France, or Italy. The fol- 
lowing scanty particulars may therefore be 
of some interest to the reader—Sommeiller 
was born on the 15th of February, 1815, 
at St. Jevire, in Haute Savoie, a little vil- 
lage lying to the south of the Lake of 
Geneva, and about two-and-twenty miles 
north-west of Chamounix. After re- 
ceiving some elementary instruction at the 
school of his commune, he was sent, in his 
thirteenth year, to the College of Milan. 
He was six years at this school, and during 
that time he made considerable progress in 
his studies, gained many prizes, and be- 
came known to his comrades as an agree- 
able companion, and to his masters as a 
diligent pupil. The college passed into the 
hauds of the Jesuits in 1833, and the 
reverend fathers were not slow in recog- 
nising Sommeiller’s ability. They paid 
him much attention, and would have at- 
tracted him into their ranks, It is certain 
that Sommeiller himself contemplated join- 
ing them, and he probably would have 
done so but for the opposition of his family. 
An uncle, by name Nanterne Isidore, set 
his face against the idea, prevented the 
Lore | man from returning to Milan, and 
caused him to resume bis studies at An- 
necy, At this place he remained two 
years, during which time he attracted the 
attention and friendship of a certain Pro- 
fessor Beau. Beau indeed, it is said, was instrumental in ol)- 
taininga scholarship for the young Savoyard, which evabled 
him when he left Annecy to commence the study of engi- 
neering at Turin, Without this help Sommeiller could not 
have entered upon his career, for he had no means of his 
own, and got little assistance from his family. In his 
second year at Turin he failed in an examination, and, 
according to 
. Tules, ould 
have lost his 
scholarship ; but 
Beau befriended 
him, and, believ- 
ing that his ill- 
success Was & 
mere accident, 
suppressed the 
intelligence at 
Aunecy which 
would have been 
the ruiv of his 
protégé. re- 
sult proved that 
his judgment 
was correct, for 
Sommeiller af- 
terwards distin- 
:uished himself 
mre than ever. 
It was in 1832 
that M. Medail 
presented his 
jvoject of a tun- 
nel from Bar- 
‘lonnéche to Mo- 
«ne, to Charles- 
Albert, King of 
8 -rdinia, Som- 
uviller at that 
tiunewasaschool- 
toy . seventeen 
jer s old, and he 
ihat hardly be 
supposed to have 
taken much in- 
terest in the scheme, even if he heard of it. Yet five or six 
years later, when he wasstudying at Turin, he was, accord- 
ing to M, Conte, at work upon the ideas which afterwards 
Lecame realities, From this period to the time when he 





about his life. Signor Grattoni is probably the ouly person | 


who could do justice to his labours, and it is very much to 
be desired that he will become his biographer. Should a 
life ever be written of Sommeiller, I have no doubt that it 
will be in the highest degree interesting and instructive, 





GERMAIN SOMMEILLER. 


and that our admirativ. for his indefatigable industry and 

rseverance will be yreatiy ivcreased, The Italian jour- 
nal /’Jnternational says, “ After having overcome the first 
difficulties, those which consisted in making the Chamber 
adopt his project, he had to contend against difficulties of 





CLEARING AWAY DESLIS FROM THE ADVANCED GALLERY, 


another order—those of making mechanics understand 


leries of the great tunnel, which gives an idea of the charac- 
teristic bonhommie of the man, who to the end of his life 
was always Germain-—not Germain Sommeiller—to his old 


| school-fellowa, and who endeared himself to many in his 


maturer years by his estimable personal qualities :— 
“ During the thirty years and more that I have been away 
from you, I have seen many countries, many men, and 
many things; but neither the great cities, nor the 
wonders of the world, nor the business of life has ever 
dimmed the recollections of my childhood. Even at this 
moment I can call up the image of the good old man who 
introduced me to the study of Latin, and I am touched to 
notice amongst your nny the name of him who was 
my first examiner. recall the parish school where I 
learned grammar; the old church—now no more; I re- 
member our flowery paths, our bubbling springs, and the 
woods, in whose shadow I tried to translate my Virgil— 
nothing is gone from my memory. The bouquet of my 
early years is preserved in all its fragrance. You now 
prove to me that my absence has not rendered us strangers 
to each other. Thanks, yet again! I thank the living 
for their valued expressions of sympathy, and am grateful 





| although the work was carrie 


to those who sleep in their graves for the love they have 
| borne to Germain Sommeiller.” 

We must not, in admiration for the leaders, forget their 
| able subordinates, the chefs de section, Borelli and Copello, 
at Bardonnéche and Modane. The merit of laying out 
the tunnel, and of its construction, is almost entirely 
theirs, Their posts have not been sinecures, and they 
| have worked during these past ten years like tigers. More 

real hard work was probably done upon 
the French section—that under Copello 
—than upon the Italian, although less 
progress was made; for the French side 
was almost invariably more difficult to 
pierce than the other, and it contained the 
whole of the famous beds of quartzite, 
more than 400 yards thick. These were 
encountered at a distance of 2095 metres 
from the mouth, in June 1865, and they 
were not left behind till March 1867. 
This adamantine rock smashed up the 
. tools and reduced the progress most miser- 
ably. Curiously enough, just before it was 
met with, they had made unusually good 
progress in the advanced gallery on the 
French side, in fact, in the month of May 
no less than 2993ft. were driven, which 
was the greatest amount that was accom- 
plished in any month, on either side of the 
tunnel, from its commencement to vts com- 
etion. How heart-breaking, as well as 
tool-breaking, the work was at this time, 
may be imagined from the fact that in 
the month of August 1865, when they had 
got fairly into the quartzite, the progress 
was less than 45ft. About this amount 
continued to be driven per month until 
they were clear of the abominable rock. 
Sometimes the progress per month was a 
little more, and sometimes it was less, 
April, 1866, is famous in the annals o 
the tunnel, for in that month the com- 
bined power of all the men and machines 
that could be employed on the working 
face only accomplished an advance of 35ft.! 
on incessantly—night as 





what had to be done in order to bring about its realisation. | well as day. This was the least amount of advance in any 


He knocked vainly at the doors of almost. all the factories | one mon 


in France and Belgium, and—as he himself narrated to us 


the last time he came to Florence—after he had explained | 


th during the time that the perforating machines 
were at work, 
Whilst speaking of the quality of the rock I cannot 


his plans to engineers, or to heads of establishments, he , refrain from referring to the predictions of Signor Sismonda. 


was often treated as if he were mad, At Seraing alone 





THE PELFORATRICES AT WCLK AT TNC EXD OF THE ADVANCED GALLERY. 


he found the men of whom he had need, who could exe- 
cute the ideas he submitted.” 
Before I 


| He estimated that the anthracitic schists, 


| progress of the work very anuch. 
on to speak of other matters, let me give an | ite there were innumerable seams of quartz perviwin, 


which would be 
firat encountered 
on the French 
side, would have 
a total length of 
1500 to 2v000 
| metres —they 
proved to be 1967 
metres _ thick. 
The quartzite he 
put at 400 to 
609 metres—the 
amount actually 
pierced was 351 
metres—and the 
calcareous 
schists, which 
were first met 
with on the side 
of Bardonnéclie, 
he declar: «1 
would be found 
to extend over 
7000 to 8m 
metres; they 
were found ww 
be 8899 metres 
thick. The an- 
nexed Table J, 
showsata glance 
the thicknesses 
of the whole of 
the strata that 
were _ pierced, 
commencing 
from the French 
side, 
The frequent 
Variations in the 
quality of the rock on the French side retarded the 
Besides the quar'z- 


extract from a letter from Sommeiller, written on the 13th of | the echists, which made havoc among the Loriug ch.cels 
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The rate of progress on the French side fluctuated, 
consequently, much more than on the Italian side. 
Sometimes the amount accomplished in a month was 
not the half of that which had been done in the preceding 
month, The annual advance, however, upon each side, 
was usually larger and larger every year, and in 1870, 
owing to experience which been gained, and also to 
the work being less difficult than it had been formerly, 
the annual advance was greater upon each side than it 
had been before. The annexed Table II. gives the annual 
advance of the little galleries upon each side, and distin- 
uishes the work which was done in the ordinary way 
rom that which was done by means of the perforatrices. 
Had the space at my disposal been greater, I should have 
preferred to give the table of the monthly advances, which 
is much more interesting. 
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CROSS-SECTION OF THE MONT CENIS TUNNEL. 


How few out of the thousands who will presently pass 
through the tunnel will give a thought about the immense 
amount of labour, energy, and enterprise which was 
bestowed upon its construction! Its passage is now an 
affair of minutes, an easy ride through a trim gallery, lined 
with masonry from one end to the other, with the excep- 
tion of a few yards on the French side, lighted by lamps, 
which mark the distance in kilometres. Two years ago an 
expedition to the end of one of the advanced galleries 
occupied several hours, and gave some rough scrambling. 
In many respects the condition of affairs at that time made 
the tunnel much more interesting and picturesque than it 
isnow. At the end of the finished work the way was 
blocked with outgoing wagons laden with débris, Shrill 
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CROSS-SECTION OF THE WORKING FACE IN THE ADVANCED GALLERY, 


whistles and blast upon horns were heard, which signified 
the approach of convoys. Presently they thundered by, 
and we shrunk on one side to allow them to pass, Then 
the section was approached where the masons were at work, 
The clink of their hammers and the roaring of the com- 
pressed air, which was being let off to clear away the 
smoke, and to reduce the temperature, rendered human 
voices inaudible. Despite this, the air was foul and thick, 
stinking of gunpowder and mortar. In a hundred feet or 
so we emerged, comparatively s ing, into a blaze of 
light. Two hundred greasy, smoky, but still light-giving 
lamps, hung from the walls, Drops of water flashed past 
them like gems, Two hundred men toiled at the enlarge- 
ment of the gallery—bearded, grimy men; some on their 
backs, some on their sides, some working overhead; some 
half naked, some quite naked—all tapping laboriously at 
their mining-rods, and all perspiring profusely. ‘The 
temperature rose to 814 deg. The multitude of lights, the 
crowd of men, and the obscurity of the smoke, helped to 
make the tunnel look an immense size; in fact, at this 
part it was sometimes but little less than 30ft. high and 
35ft. wide. Then we got into the advanced gallery. The 
atmosphere for a time tees more pure, the heat was less, 
and the noise of the hammers died ually away as 
we proceeded further into the bowels of the moun- 
tain. After a time the banging of the chisels 
could be heard which were at work on the front 
of the attack. In a few hundred we came to 
them. The ponderous frame, technically called “ l’affat,” 
supported nine of the machines known as “ perforatrices,” 
each perforatrice propelled a boring-rod, and each boring- 
rod struck the rock at the rate of 200 strokes minute, 


with a force of 200]b, The noise was terrific, but the 
manner in which the machines plished 


accom) their work 


was most admirable. In spite of the noise and th® 
cram itions in which the men necessarily toiled, on 
account of the limited space, the work went steadily for- 
ward day and night. Each map knew his part. The 
foremen directed by signs rather than by words; the 
labourers guided the chisel; the workmen regulated the 
supply of air; the machinists were ready in case of acci- 
dent; slim boys, with long-nosed cans, oiled the machinery. 
Order triumphed in the midst of apparent confusion. 
One saw then the results of years of perfecting and 
of practice. 

t is scarcely needful to say that endless modifications 
were introduced in the manner of working as the advanced 
galleries progressed, I have the authority of ees Copello 
for saying that every thing was changed since the time when 
the machines were first put to work—the general principles 
alone remained unaltered. The system latterly adopted 
was as follows :—A hole 43in. diameter was made to a 
depth of about a yard, towards the centre of the drift, but 
rather nearer to the floor than to the roof. Fifty to sixty 
holes, according to circumstances, of less diameter but of 
about equal depth, were then driven into the remainder of 
the face. All the holes were then dried and cleaned out 
by jets’ of compressed air, the “affit” was withdrawn 
behind strong iron-bound doors, and six of the small holes 
nearest to the large one were ep and fired, The 
force of the explosion went in the direction of the least 


resistance, which was towards the centre hole, and a breach 
was made such as is indicated by the thick dotted line in 


a 


Nh Lip yl 








LONGITUDINAL SECTION OF THE WORKING FACE IN THE ADVANCED GALLERY. 


the accompanying in, 0 os section. The remaining 
holes were then charged and exploded in sets of six or eight 
at a time, those nearest to the breach being exploded first. 
This system was found more economical than exploding a 
greater number of holes at atime. The débris was then 
cleared away, in wagonettes which ran upon the pairs of 
rails shown on each side in the cross section, and the 
“ affit” was again advanced. These operations were again 
repeated with unvarying regularity twice every day. 


















































TABLE I, 
| Thickness 
Metres. Metres. of thestrata 
in metres. 
From To 
0). er 0 128 128 
2. Anthracitic schists . 128 2095° 35 1967°35 
8. Quartzsite .. .. . 2095°35 2476°75 381°40 
4. Anhydrite 2476°75 2696°90 220°15 
5. Compact calcareous rock 2696°90 2730°90 34° 
6. Talcose schis 2730°90 2780°20 49°30 
7. Compact calcareous rock 2780°20 2802" 0: 21°82 
8. Anhydrite .. .. 2802°02 2831°75 29°73 
9. Calcareous schists 2831°75 2852°95 21°20 
10. Anhydrite .. . 2852°95 2867°15 14°20 
11. Calcareous schists .. .. .. 2867°1 8264° 396°85 
eae 3264" 8334°45 70°45 
18. Calcareous schist.. -}| 8334°45 | 12,233°55 $899°10 
* TABLE IL., showing the Annual Progressof the Advanced Gallery 
Bardonnéche. | __ Modane. real 
> atic! Hemmeceeeess: 0} ie °o 
Year. [Advance ‘Advance sides | General 
Total. in Total. per ° 
metres. metres. annum 
1857 .. | 27°28 10°80 38° 
5 1858 .. |257°57 ke ea 
1859 .. |236°35 . i ° F . 
43 ise“. |203°80? | 725°00 | < 139-60) | 922°00 |< ges. 1646°00 
pm figs... | 19300 193°00 
= 1862 .. 243°00 243° 
1861 .. |170°00 ” 170°00 
1862 .. |380°00 ” 880-00 
3 | 1863 :: |426°00 376°00 802-00 
1864 ., |621°20 pon te pe 
1865 .. |765°30 ‘ P . ‘ ‘ 
j 1866 2. |812°70 (0955°25 |+ 219-29 7/4282°80 |4 1904-99 f| 10,587°55 
8 & | 1867 .. |824°30 687°81 1612°11 
1868 .. |688°60 681°55 | is20-s 
a 1869 .. |827°70 603°75 1431°45 
1870 .. |889°45, 745° 85, (1635°30, 
‘Total ad- Total 
Total advance at Bar- hi . . 
7080°25 |vance ai} 5158°30 |length at} 12,232°55 
donnéche .. =} Modane. tunnel .. 











Those who have followed the progress of the tunnel 
from its commencement, and watched its development from 
one rs a to another, can feel an interest in it now that it 
is completed which cannot be felt by the ¢ mass of the 


world. Tothe latter, I repeat it is simply a big hole in 
the earth, and its passage to them will be a bore, If 
its history is ever written by a competent d it will, I 
am convinced, very largely increase our for those 
who have directed the work, The details, if properly 
handled, might be made more engrossing than a romance, 
and would fill even the ordinary reader with enthusiasm 


for labours which have been thoroughly heroic. But whilst 








* The number of boring rods that were smashed utterly, or put hors 
de combat, during the progress of the a In 
1868, for every of on the French side no than 150 rods 
were destro; and on side of Bardonnéche the rate was con- 
siderably higher. the lower ea 
that 2,100,000 were up during the execution of the 


I readily pay homage to the spirit, to the ability, and, 
above all, to the genuine hard work which has brought 
this, the greatest achievement of its kind, to a successful 
termination, and cheerfully join in the applause of those 
who would do honour to the men who have been engaged 
in the work, I cannot concur in the sentiments of those 
who would claim it as a victory for the Latin race. ‘his 
expression, eng reiterated at the banquets at Bar- 
donnéche and Turin, was received with acclamation by the 
unthinking multitude, but to me it seemed to be singularly 
out of harmony with the spirit of the a For 
it is and should be deemed the highest glory of this and 
of similar enterprises that, by bringing the different sec- 
tions of the human family into closer contact, they sweep 
away hosts of prejudices; and, by clearing away those 
prejudices, the results of mutual ignorance, they tend to 
render impossible the old stupid animosities of race against 
race. 





THE LATE FIELD-MARSHAL SIR JOHN F. 
BURGOYNE. 


Ir is seldom that any of our distinguished countrymen depart 
from amongst us with greater or more varied claims to a memo- 
rial in our columns than those of the late Sir John F. Burgoyne. 
“Technical, and, as THE ENGINEER is, of necessity, eclectic, a 
istingui soldier, who for more than seventy years had served 
his country zealously and with effect, and risen to the highest 
military rank, would be entitled to have his demise recorded by 
us3 but the late field marshal was not only a great and expe- 
rienced soldier in the most scientific corps of our army, a great 
military engineer and strategist, and had risen to the highest 
military rank; he had also all the qualities, scientific and of 
judgment, which go to form the able Civil Engineer, and that 
commanding insight and order-endowing combination of mental 
gifts that go to make the civil administrator; so that, like the 
great Duke, under whose leadership many of his most renowned 
deeds of warfare were achieved, after the younger half of his 
life had made him famous as serving his country in war, the 
other half proved him equally capable in the administration of 
the arts of peace. These are great claims that his memory 
should long live reverenced by every Briton; but there were, 
behind all this, and hidden from all but the few who knew him 
most intimately and best, still brighter and nobler qualities of 
mind and soul that no doubt formed the unseen but sure 
foundation upon which the successes of his career were based- 
Simple alike in manner and in converse, incapable of trick or 
deceit, and so never attributing these without good grounds to 
others, the idea of “duty” was silently ever present to him as 
the rule of his conduct, and the test for judging that of others 
acting under or with him; in this respect a man of the true 
antique mould of those of the great old days of England’s glory 
that produced the deathless signal of Trafalgar, “England 
expects that every man will do his duty.” Thoroughness may 
be said to have been the characteristic of his life. His interest in 
whatever his hand found to do was unceasing, and his capability 
of sustained and unflagging labour, both of mind and body, 
great. Few men have led a long life of greater labour; 
inactivity seemed a real pain to him, so that in the intervals of 
more absorbing duties his active thoughts were ever found to be 
running upon improvements or advances either in military or 
civil matters, and many of those inventions in artillery and 
fortification which have been brought to perfection by others 
really owe their origination to him. 

John Fox Burgoyne was born in 1782, and was the son of 
General Burgoyne, who commanded in part the British forces in 
America, in 1777, the surrender of whose unfortunate expe- 
dition into Canada made him the subject of more than merited 
subsequent abuse; a good deal of which was, in reality, but the 
weapon of political ag A The boy’s second name was given 
him by his godfather, his father’s steadfast friend, the well- 
known Charles James Fox. Of his very early years scarcely 
anything is now known, and Sir John himself in later life was 
always reticent on the subject; probably in part, that egotism 
and nal vanity, which he perceived in an instant in others, 
were absolutely foreign to his own noble and simple nature. In 
accord with the notions of aristocratic education of the time-— 
unfortunately not yet exploded—he was sent to Eton while yet 
very young, where he was “fag” to Hallam, the historian. The 
writer of this notice has more than once heard General Bur- 
goyne express his thorough distaste of the absurd waste of years of 
precious youth, over the medizval and mistaken system of cram- 
ming in Greek and Latin still in use in our public schools, and 
as strongly urge the immense advantages with which such time 
should be devoted to the acquirements of science and of modern 
languages, Eton was not the place for him, and before he was 
fifteen he entered the Military Academy at Woolwich. In those 
days mathematical ecience was not the only “open sesame” by 
merit there—indeed, was not very highly regarded, and as none 
was to be had at Eton, and as young Burgoyne was, in August, 
1798, tted to the commission of a lieutenant of Royal Engi- 
neers, it is obvious that leas than two years’ study at Woolwich 
could not have given him much mathematical knowledge, in its 
higher branches at least. B e had, however, so keen and 
penetrative and practical a mind, that in after life he easily 
seized the gist and appraised the real value of any mixed 
mathemati per over which he cast his eye, though to 
those romamartl pe with his intimacy he a avowed that 
“ differentials” were a sealed book to him. Nature, however, 
had given him so keen a —— eden to say, such 
vivid geometric conceptions, Bo sure a judgment in riper 
manhood. mastered i _ 


—that he readily the main points of any 
static or dynamic question brought before him, and thus fre- 
quently anticipated the secundam artem conclusions of mathe- 
matical investigation. Short as was the period of his study at 
Woolwich, however, he had — up a good deal of elementary 
geometry, and had read much of the more practical professional 
authors on of his day. He must also, either 
then or in the his active career, have acquired 
his knowledge of French—Belidor’s works, and the large treatise 


of Marolleis on Artillery, being amongst those to which the 
writer has heard him refer, as having studied with advantage. 
But if mathematicians and linguists were not in demand, 
engineer officers le of active duty were so at the opening of 
our century, when the sequels of the great French Revolution came 
and Buonaparte’s wonderful uprise and already splendid success 





had made Europe acamp. So Lieut. Burgoyne wassent in the first 
months of 1800 to Egypt with the expedition under Sir Ralph 
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Abererombie, and took part in real war for the first time at the 
siege of Valetta and the wresting of Malta from the French. 
In 1806 he was again in Egypt as engineer-in-command, under 
General Frazer, having joined it from Sicily, then in our pos- 
session, and this time he took part in the cannonade and capture 
of Alexandria and of Rosetta, whence the celebrated “ Rosetta 
Stone,” now in the British Museum, the trilingual inscription on 
which has served as the foundation of hieroglyphic reading, was 
also captured. In these services Burgoyne’s real ability as an 
engineer officer, and his military qualities, were so conspicuous as 
to have merited mention in dispatches home, and no doubt were 
the grounds on which Sir John Moore specially applied for his 
services with the expedition to Portugal, then in preparation. 

Captain Burgoyne’s physical stamina, as well as other soldierly 
qualities, were tested in Moore’s celebrated retreat, throughout 
which he was present, and generally with the rear guard, for to 
him was entrusted the critical task of blowing up the bridge at 
Benevento to check the pursuing French, an operation which he 
performed with such precision and success that the enemy were 
actually upon part of the bridge when it was blown up. He 
was present at the battle of Corunna, and on the night after 
Sir John Moore’s death was one of the party who 

“* Slowly and sadly laid him down 
“ From the field of his fame fresh and gory.” 

In one of the fleet of transports which so splendidly embarked our 
over-mastered but not beaten British troops, Burgoyne reached 
England, but after a brief period again left to join the army of 
Sir Arthur Wellesley, in Spain, and here he continued until the 
close of the war. It would be outside the limits of our coluwns 
even to recapitulate the names of the battles, affairs, and sieges 
or escalades in which Colonel Burgoyne played a prominent 
part. There was scarcely a battle — including the great 
ones of Busaco, Salamanca, and Vittoria—of the Peninsular 
War in which he was not under fire. In all the sieges— 
though not recognised as the engineer officer first in com- 
mand, he seems to have been in reality the trusted adviser 
of Wellington, and the officer most active in conducting the 
siege operations, from Burgos to San Sebastian, where Burgoyne 
was chief engineer in command, the late Sir Harry D. Jones, 
R.E., afterwards his successor as Chairman of the Board of 
Public Works in Ireland, being under him. 

Our siege operations in the Peninsula, though by their daring 
and success covering our army with glory, were a real disgrace 
to the home administration of the period, who left and kept 
Wellington’s army without any efficient siege train or other siege 
material; so that, in fact, every siege, up to nearly the very 
last, consisted of necessity only of skilful and well-conducted 
mining operations, followed by daring’escalade and assault. In 
the conduct of these Burgoyne was peculiarly successful; indeed, 
from the time of his first critical demolition of the Bridge of 
Benevento to his latest years, he had the strongest liking for such 
operations employing gunpowder ; while he presided over the 
Shannon Commission in Ireland for the demolition of several of 
the old bridges on that large river, prior to constructing new ones. 

Three of these grand blowings-up, all directed, and, if we mis- 
take not, actually ignited by Burgoyne’s own hand, will ever 
stand prominent in the annals of military engineering, namely, 
the blowing up of Fort Concepgion, on the retreat before Mas- 
sena, upon the well known lines covering Lisbon; the breach 
by mine of the second siege of Badajos; and the blowing in of 
the counterscarp at San Sebastian upon the issuing heavy 
column of French about to sally in force. To estimate properly 
the skill of these operations, especially of the last, we must bear 
in mind what the resources of the military engineer were at that 
day. He had no improved gabions, no special mining tools, no 
more waterproof powder-case than a pitch-lined wooden box or 
bag, and no better means of conducting fire to his charges at the 
critical instant than the canvas “saucisson” or hose filled with 
powder, and the bit of slow match at the nearer end; what 
covered wires and galvanic ignitions, and so forth, have now 
rendered easy and certain to the merest military journeyman, 
this rude apparatus performed in his hands, under the skill and 
nerve of experience and unflinching courage. 

From the Peninsula Colonel Burgoyne went with Packenham 
and Lambert in the expedition to New Orleans, and distinguished 
himself at the cannonade of Fort Bowyer. He had not long re- 
turned, when Napoleon had broken loose from Elba, and Bur- 
goyne was to have joined Picton’s division in Flanders, but was 
kept back by some underhand influence in favour of some other 
person, at the War-office in London; so that he was by this delay 
prevented being at Waterloo. This was one of several cases of 
unjust treatment to which he was at different periods of his life 
subjected—the last being his recall from Sebastopol. But it 
was upon these occasions that his real magnanimity and love of 
“duty” became most conspicuous. He always maintained in 
conversation that it was the duty of the soldier, in whatever 
rank or circumstance, to obey, and without remonstrance—that 
however ill-treated, he ought not to seek to justify himself before 
the public—his only appeal should be to the proper military 
tribunal, or to trust to Time, the justifier of all things, Ac- 
cordingly, no one ever heard a complaint from him, however 
keenly he felt ill-treatment. That in this he was right, the last 
case—that of Sebastopol—seems to prove, for we believe military 
historians and critics are now agreed that Sir John Burgoyne’s 
views as to that siege were correct, and have been proved so by 
the events. As generally is the case, however, his recall thence 
was in part due to party politics at home. 

We have, in referring to the war in the Crimea, anticipated the 
order of time, and in truth we must, for want of space, pass over 
the events of Sir John Burgoyne’s services in that war, in all the 
great events of which he was present, and his counsels deemed 
of the greatest weight, from the choice of the place of landing 
and battle of the to that of Inkerman. Had we space, or 
were it our proper task to be military critics, it would interest 
our readers now, after French, and Russians, and English, and 

inians, have published their histories and their criticisms of 
that memorable war and its great siege, to point out how com- 
pletely time has justified the views of Sir John Burgoyne, so 
much contested at the time. But we must pass on to the 
second great phase in this long and laborious life, and give 
some, however imperfect, sketch of his works of civil and of 
home mili administration, which commenced from his return 
from Paris with the Army of Occupation about 1820. 

After a|career of such labour and length many men would 
have retired to enjoy the otium cum dignitate that his rank 
and position secured him, but his active mind and vigorous body 
forbad this, and for the next ten years he was commanding 
engineer at Portsmouth and other fortified places, and engaged 
in many special duties at the call of Government. 

In 1830, however, commenced his great career as a civil 

ini , when he was appointed chairman of the Board of 
Public Works in Ireland. Those living, who can look back upon 
Ireland at that date will know how even then the devastation 
— A ny Fo the emg ate were effaced. 

1 y some e very pri public insti- 
tutions of advanced eivitisstion, which in this country were the 
ereations of two or three centuries back, had been im Ireland 





for the first time formed. Good trunk roads had been 
constructed, court houses, gaols, infirmaries, and such like 
had risen; a national bank and a few industrial institu- 
tions had become operative. The population had multi 
plied to a portentous mass, ignorant, ill-fed, scarcely clothed, 
energetic only in superstition, a prey to demagogism, the 
strength of whose agitation rested upon the real, great, and 
undeniable evils and the unjust conditions under which the mass 
of the population everywhere, except in parts of Ulster, found 
itself. Pauperism and mendicancy were universal, and shocked the 
unaccustomed eye and ear; the country was without any poor- 
law, the operation of which in England dates from Elizabeth's 
reign. Its sole industry out of Ulster was potato culture and 
agriculture. The landowners generally, as the working of the 
Encumbered Estates Court subsequently proved, had mortgages 
upon their estates equal to many times the total fee-simple value ; 
they were in a hand-to-mouth condition, and wholly incapable of 
devising or encouraging new industries, or improving either 
their own properties or the condition of the degraded multitudes 
who vegetated upon them. Four million acres of almost 
useless peat bog deformed the land, and not less than one-third 
of this vast surface, in addition to countless acres of 
periodically-flooded rich arable or pasture land, was little 
better than a vast morass. Successive Governments, more 
and more alarmed at the threatening aspect, had conceded 
one political demand after another ending with Catholic 
emancipation, to the organised audacity of agitators, but 
with as little good result upon Ireland at large as Mr. 
Gladstone’s like policy and measures exercise now—for the 
real evils are deeper than political concessions touch. It had 
begun to dawn upon Ministers and the Legislature that were the 
State to take in hand some of the great primary works which 
societies in the usual conditions of advancing civilisation effect 
for themselves, but which under the state of things in Ireland 
were impossible; were the overflowing rivers to be regulated, 
morasses drained, fishery harbours multiplied, cross-roads formed, 
intelligent men placed as county surveyors, to discover the real 
needs and the quarry and other hidden riches of their localities, 
more might be done thus than by any amount of political 
changes—that if Ireland could be awakened toa career ofindustry, 
and so Paddy should come to live better, the ground might be cut 
from under O'Connell, and the priests and agitators. It was a wise 
policy, however contrary to the dicta of the political economist, 
and though the policy was almost universally reversed imme- 
diately after the great potato famine of 1547, the good effects 
produced by its operation during fifteen years er thereabouts have 
been permanent, and of an importance only truly recognisable by 
those who have long known, from residence in Lreland, and through 
a sufficient power of unbiassed observation and judgment, what 
was the condition of ireland prior to 1830, and what its state 
at the eve of that mysterious and tremendous calamity the 
potato rot of 1846-47. 

Such, then, was the theatre and such the policy, to 
carry out which Colonel Burgoyne was sent to Ireland, 
and ably and nobly did he fulfil his task—one of which 
he at once discovered the magnitude, the importance to the 
empire at large, the delicacy amid the conflict of a volcanic 
state of society urged to violence by priestcraft and hunger, 
and the difficulty, when legal and social conditions had to be 
dealt with prior to any great public work being undertaken. 
As chairman of the Board of Public Works, Burgoyne was, in a 
limited sense, a sort of engineering proconsul ; his two coadjutor 
commissioners — Messrs. Ottley and Radclilie—were men of 
very commonplace powers. He, however, saw everything for 
himself, and had been but a few weeks in Ireland when he com- 
menced, and year by year completed, a personal survey and 
examination of every corner of the land. Everywhere he en- 
deavoured to discover the local men who had any pretensions to 
technical knowledgeand progress, and to employ these in the filling 
up of whatatlength proveda vastadministrative staff scattered over 
the whole island—by merit, by ability, never by patronage, unless 
when that were forced upon him—at Dublin from “ the Castle,” 
or by back stairs influence from London. And yet, and though 
acting vigorously in the midst of two virulently inflamed and 
contending races and creeds, he rapidly became popular, at least 
well liked and welcomed by all ranks and classes. As with the 
events of his career in war, so with those of his engineering pro- 
consulship in Ireland, space wholly precludes our doing it justice. 

The laying out of a general system of railways for Ireland— 
the general valuation of the land and property as a basis for 
equitable taxation—vast works for the regulation of flood waters 
and improvement of the navigation of the Shannon and other 
great rivers—several inland navigations by canal—numerous har- 
bour works—some docks—many minor and fishing harbours, were 
carried through, directly or through commissions emanating from 
the Board, and all centreing in Burgoyne as their energising soul 
and wise controlling spirit. At length as the epoch of “ Public 
Works ” in Ireland lengthened, and the wisdom and value of the 
policy became better evident to all, the Acts for the arterial 
drainage of Ireland were framed under his supervision, and passed, 
as also the Fishery Acts, whose operation has been to rescue the 
salmon fisheries of Ireland from impending extinction. These 
were vigorously brought into operation, Mr. William F. Mulvany 
C.E., being appointed chief-acting commissioner for both—a man 
in every way after Burgoyne’s own heart, and whose deeds de- 
served well of his coumtry—though at a subsequent period he 
was made the scapegoat ef ministerial policy. This must have 
been probably the happiest period of Sir John Burgoyne’s life. 
He had married in 1821 a Scottish lady (Miss Rose) who brought 
him one son—the late Captain Burgoyne, R.N., lost in the 
Captain—and seven daughters. He chose his Irish residence on 
the cliff-bound southern shore of the Bay of Dublin, at Monks- 
town; there his fine family were growing up, Lady Bur- 
goyne’s flowers—the result of her British love of gardening, were 
famous, and Sir John’s and her society everywhere sought and 
valued, while he, in turn, loved to call around him all that was 
prominent and best in the society of the Irish metropolis, in 
science, in technical skill, in letters, and in art. 

In 1845 the Duke of Wellington proposed his appointment as 
Inspector-General of Fortifications, and his recall from Ireland 
took place ; and then occurred that memorable correspondence 
between the great Duke and his old and well-tried officer, which 
aroused (for the moment) the mind of England to her defence- 
less condition in the event of invasion. It is sad to say that 
that defenceless condition — whatever certain organs of the 
present Government may say to the contrary—is as complete 
now as it was at the time of the Duke’s letter. 

In 1847 came the potato rot and famine—sudden, unlooked for, 
incomprehensiblein its nature, andrelentless as fate; and within two 
or three years hungerand pestil nee emt a | between twoand 
three millions of the before swarming people of Ireland. England 
nobly responded to the call of humanity, and, though fruitlessly, 
tried to save the lives of those whose lives never had been 

had the wisdom of her administration in Ireland 
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starving millions. His very clearly and forcibly enunciated con- 
clusion was at once formed, that, under the circumstances, what 
ought to have been done, was without the loss of an hour 
to ration a large portion of Ireland; to feed the people 
simply from day to day as he would an immense army, and 
at least until the next year’s crop came in not to think of inter- 
posing any labour tests, or cumbering and delaying the rescue 
from death by hunger and exhaustion, by any relief works, and 
so forth. But the pedants and political economists thought 
otherwise, and prevailed, and so the gigantic, wasteful, and, as 
to the end to be attained, the saving the lives of the people, 
utterly nugatory system of relief works, was commanded, and 
was organised and put into operation. We shall not trace its 
progress, suffice it to say that the end amply justified the 
wisdom of Sir John Burgoyne’s views. All who best know the 
facts are, we believe, now convinced that had the system he 
proposed been carried out a million lives might probably have been 
saved. All Sir John Burgoyne’s written communications, from 
the merest private note (always written in his remarkably distinct, 
bold, impressive hand), to the most formal minute or memo- 
randum, were characterised by lucidity and precision of thought. 
No public documents that he has left after him, however, exceed 
in these qualities, as well as in breadth of view and keenness of 
insight, the “ memoranda” addressed by him in relation to this 
famine to various public functionaries or organs of Government. 

After the famine the entire policy of Public Works in Ireland 
was once more changed ; /aissez fuire was henceforth the order 
of the day, and with the utter disruption of society produced 
by the famine, and the practical national bankruptcy of those 
whose landed property was in Ireland, came the wind up of the 
works of arterial drainage, and the halting, in fact, when more 
than half-way to the goal, of all those measuyes of real improve- 
ment which had been inaugurated and worked well during the 
fifteen years of Sir John’s chairmanship. 

During those years he had been the means of creating many 
centres of mental and practical energy not directly in connection 
with his office. To him is traceable the creation of the Institu- 
tion of Civil Engineers of [reland, now in its thirty-sixth year’s 
session, of which Sir John was the first, and for several 
years, President. He arranged the examinations for appoint- 
ments to county surveyorships, he became a member of the 
Royal Irish Academy and of the Royal Dublin Society, and was 
often present at their meetings. 

As in Ireland so in Eugland subsequently and until the date 
of his retirement upon being created a Field Marshal, Sir John 
was either the head or a member of innumerable commissions 
on many important inquiries, civil and military; we cannot re- 
capitulate even the chief ones. One of the latest was that on 
powder magazines, originated by the explosion at Purfleet. 

Could we prolong this memoir we might adduce facts and 
documents, very little as yet publicly known, proving at how 


early a period, Sir John had discerned those conditions as 
to the construction of rifled cannon in relation to their projectiles, 
and to muzzle-loading, to which after many oscillations, nearly 


all military authorities have arrived. He was the first suggester 
of muzzle-pivotting. Before he had been long in Ireland he 
caused to be carried out upon a large scale a series of experi- 
ments to determine the best form in which a revetment 
wall can be constructed with a given surface and given 
mass of materials. Many other engineering problems or pro- 
jects were also brought by him to the test of experiment. 
He was essentially the man of action, moving in and to- 
wards the practical—hence, beyond official documents, he left 
but little in the way of written treatises after him. Several 
pregnant and valuable memoirs from his pen, however, are 
scattered through the pages of the “ Professional Papers 
of the Corps of Royal Engineers,” and of several periodicals, 
To one of these papers published in “The Citizen,” a Dublin 
monthly journal, the formation of a fire brigade for that city 
was due. His important pamphlet on “ Army Reform,” and his 
treatise on “ Mining and Blasting,” are well known. 

As time rolled on and the wisdom and truth of Sir John’s 
views became more and more widely admitted where they had 
been even most contested, honours began to be showered upon him; 
he was created Constable of the Tower—after Lord Combermere; 
represented England in accompanying the funeral car of the 
first Napoleon to Paris; was created baronet, became Colonel- 
Commaudant of the Corps of Royal Engineers, had the honorary 
highest degrees of Oxford and Cambridge, the freedom of the 
city of London, had the Order of the Bath, and the Grand 
Cross of the Legion of Honour presented to him, besides a 
cordon of other honours and decorations, He was a Fellow of 
the Royal Society, and an honorary member of the Institution of 
Civil Engineers, as also of many other scientific bodies. Amongst 
all these honours, the baton of British Field Marshal was that 
which he seemed to prize most. 

Though he had already exceeded the allotted threescore and 
ten, Sir John Burgoyne’s health continued, with rare exceptions, 
good, and his mind and memory vigorous until September, 1870, 
when the loss of the Captain, and with her of his son—his only 
son—caused him a shock of mental anguish from which he never 
completely rallied. Still no special ailment pronounced the 
approach of the separation of so noble a mind and soul from so 
sternly vigorous a body, until August last, when he was sud- 
denly attacked by eczema, extending over the whole body, and 
his physicians deemed his recovery most improbable. He 
rallied, however, after this, and all the violent and distressing 
symptoms of the skin disease disappeared, and he seemed likely, 
even in medical minds, not only to recover, but to probably reach 
or overpass his ninetieth year; but a relapse took place on the 
5th inst., and at half-past eleven on Saturday morning last, the 
8th of October, he expired, as the very old so often do, without a 
sigh of pain, having reached his eighty-ninth year. Few servants 
of the British Crown and nation have better deserved the 
honours of Westminster Abbey. 








THE old and new duties on railway tickets in Spain will amount 
to 20 per cent. on the price, and render travelling in that country 
dearer than in any part of Europe. 

BREECH-LOADERS IN Prussta.—The military correspondent of 
the Magdeburg Gazette says that the Prussian War De ment 
now entirely given up the idea of retaining the Ziin elgewher 
in a modified form as the future arm of the German troops. The 
new metal cartridge, too, is only to be regarded as provisional, and 
steps are to be taken for obtaining a new one, which shall be more 
in accordance with the latest developments of mili science, The 
Bavarian Werder rifle is just now in great favour with militarymen 
at Berlin, especially on account of its small calibre, length of range, 
accuracy of fire, and simplicity of construction, the Werder rifle 
consisting of seventeen parts only, while nearly all the other breech- 


loading rifles are composed of at least twenty parts, Another 
great advantage of this rifle is that the exploded idge can be 
got rid of bya single touch of the finger, and that the loading is 


performed in one movement and a-half. 


Since the late war 
more importance has to length 


of range than, 

the corre- 
all the new 
rifles, — Pali Mali Gasctte, 
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Tue dredging machine of which we give drawings above and in pp. 
250, 254, and 255, has been lately constructed by Messrs. W. Simons 
and Co., Renfrew, for the Dundee Harbour trustees to specification, 
prepared by Mr. David Cunningham, C.E , the trustees’ engineer. Its 
length is 135ft.; breadth of beam, 25ft.; and depth, 9ft. It is capable 
of lifting material at the rate of from 180 tons to 250 tons per hour, 
and it can go to a depth of 27ft. The whole hull, well, and deck 
are of iron. It has cabins for accommodating comfortably the 
master, engineer, and crew of eight men. The engine is a hori- 
zontal condensing marine engine of 43-horse power nominal; the 
cylinder is 36in. in diameter, and 3ft. stroke. It has a counter to 
note its revolutions. The boiler has 40 square feet of fire-grate 
area, and 1000 square feet of heating surface. There is a donkey- 
engine, which is capable, with a double-acting pump, of pumping 
water from bilge or sea to feed the boiler, throw water on deck, or 
into the shoots. The crab winches are driven by steam with three 
motions, The ladder on which the buckets work ists of two 
strong plate iron girders, 78ft. in length. There are thirty-four 
buckets to work on the ladder, each having a capacity of 8} cubic 
feet. ‘Two shoots descend from the tumbler, one to either side of 
the vessel; and the direction of the material into either shoot is 
—- bya flap plate which is worked by a lever from the 

lec 


The whole work was performed in a very creditable manner by 
Messrs. Simons and Co. The machine was started about the be- 
ginning of May, since which it has dredged 100,000 tons of mid, 

and stones from the bed of the river, thereby producing a 
deep channel to the east docks, and deepening a large Tyee of 
the river bed near the entrance to the west docks. ® cost of 
the ye ine was £9850. 

Our drawings are so complete in themselves that no further 
description is necessary, almost every detail being shown. Indeed, 

duced ducti of the original working 
gham. 


our engravings are rep 
drawings, courteously placed at our disposal by Mr, Cunnin 











THE New Fretp Barrery Equrement.—In our impression of 





Wednesday last we noticed briefly the improvement which has 
heen effected in the field battery equipment of the Royal Artillery, | 
by the eubstitution of the large spring store cart for the old sto1e 


CEARING 


wagon, Equally important modifications have been mudeJwith 
regard to the arrangement of the gun carriages and limbers. As, 
however, in all probability, many of our readers are not aware of 
the system which has been recently adopted in regard to the 
manufacture of gun carriages—a system, the good results of which 
have been made very apparent during the late autumn manceuvres 
—it is as well perhaps to make a few preliminary observations 
regarding its nature. The pattern decided upon by the Royal 
Carriage Department, and countless examples of which are being 
daily turned.out of the workshops at the Royal Arsenal, consists 
of a wrought iron body and trail, built up of side pieces with top 
and bottom flanges of angle iron, the = being firmly bolted 
to a wooden axle bed. The carriage, as thus constructed, has 
been proved to be very much stronger than one formed entirely of 
wood. During a trial of their relative merits. which took place 
at Shoeburyness, the wooden one was disabled by a single shot, 
which passed through the thickest part of the trail, just behind 
the wheels. The iron carriage, however, was pierced in two 
places, without suffering any apparent diminution of strength. 
The difference in weight, moreover, between the two carriages is 
very considerable, and is, of course, in favour of the wrought iron 
one. But the modifications which at present form the subject of 
interest are in the distribution of stores and articles of equip- 
ment upon the carriage and limber. To begin, then, with the 
carriage. Two shallow boxes, securely fixed upon the axle- 
tree bed, one on either side of the gun itself, contain each 
two case shot and cartridges for the same in tin cases. The 
remaining space in the boxes is filled up with a can of lubri- 
cating oil, some time fuzes, a wad-hook worm, a pouch for 
carrying friction tubes, spare linch pins, cup, &c. Blankets 
are strapped on to the lids of the boxes, but free access can be 
obtained at any moment to their contents ; and these blankets of 
course form a comfortable seat to the two men who are in future 
to ride upon the gun carriage. Around each of the axletree bed 
boxes is a stout iron band with eyes in it at the corners. In three 
of these are inserted standards for the support of the leather back 
strap, and an arm rest, also of leather, at the side. The fourth 
eye has a curved handle fixed in it, which can be grasped for 
security when the carriage is jolted violently in crossing rough 

und. A step of wrought iron slides out from the boxes, upon 
which the feet can rest, or it can be used to assist in mounting 
upon the carriage. Dechind the trunnions are pockets for contain- 











ing a M‘Mahon's spanner, claw bammer, an} pincers. The trail, 
as before, has two handspikes, rammers, and sponges attached to 
it. Camp kettles are slung beneath the axletree beds, also two 
pickaxes, The gun limber is arranged as follows :—Two boxes 
containing each eighteen rounds for the 9-pounder, or twelve for 
the 16-pounder, are placed a short distance apart upon the axle- 
tree bed. Compartments in the centre of these boxes contain 
cartouch cases for ammunition ; around them stand shrapnel, com- 
mon shell, and case shot, in prescribed positions, These last are 
secured in their places by a stuffing of tow. The remaining space 
in the boxes is filled up with time fuzes. holdalls with various 
implements, and a tow packer. On the lid of each of the boxes 
blankets are strapped with sacks beneath them. but, as in the case 
of those on the carriage, not preventing their being opened. Be- 
tween them is a narrow, deep box, containing percussion fuzes, 
friction tubes, lanyards, copper measures, and a funnel for refilling 
shells, together with other minor articles of artillery equipment. 
A happy thought is observable with regard to the construction of 
this fuze box. Fixed on the outside of it is a key for withdrawing 
the plugs used in closing shells. Thus, if at any time the ordinary 
plug key should be lost, the fixture upon the side of the fuze box 
would supply its place. Behind the limber boxes greatcoats and 
wooden canteens are slung; on the right side of the off box is a 
spade, and on the opposite side of the near box is a shovel, 
A grease box finds room for itself beneath the axletree bed. 
A bull’s-eye lantern occupies a pi position in front 
of the limber. Consequently, without interfering in the smallest 
degree with the free working of the gun or the opening of the 
limber boxes, space is found for all the thousand and odd articles 
required to render its services available in action.—Standard. 

Tron SHIPBUILDING IN ITaLy.—At the Industrial Conference 
(Inchiesta Industriale) now being held at Naples, Signor Luigi 
Orlando, the eminent shipbuilder of Leghorn, on being questioned 
on shipbuilding in general in Italy. stated that he could undertake 
to build iron ships at his establishment at Leghorn, and to com- 
pete in price with those built in English ship-yards, and that he 
could build them precisely under the same conditions as those in 
England, provided that the orders were frequent and regular. He 
also urges that the Government, besides building their own ships, 
should give orders to private shipbuilders, and that the exemption 
of dnty nnon foreign iron for shipbuilding purposes should also be 
extended to iron required for repairs. 
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RAILWAY MATTERS. 


THE suggestion that the Cape Company should carry out the ex- | 


tension from their terminus to the docks and harbour at Cape 
Town has lately been revived, and negotiations on this point are 
still pending between the company’s local committee and the har- 
bour authorities, 

THE completion of the various railroads in Maine is adding 
rapidly to the value of the enormous lumber tracts in that State. 
Logs are now cut 250 miles from any water communication. The 
spruce timber of Maine is said to be equal to any that is exported 
from Christiania, Riga, Revel, or any other port in Europe ; and 
its consumption is worldwide, and the demand for it constantly 
increasing. 

Ir appears from |Berlin that, with respect to the negotiations 
which have been carried on here between the Foreign Committee 
andthe Committee of Members of the Association for the Pro- 
tection of the Interests of the Roumanian Bondholders, a compro- 
mise is on the point of being arrived at. According to this ar- 
rangement a5 per cent. guarantee on the shares instead of the 
former 74 per cent. guarantee will be secured to the bondholders, 
besides payment in full of the coupons already due. The co-ope- 
ration of the leading German financiers has been obtained in order 
to find the necessary financial resources to carry out this plan. 


At a special meeting of the Council of the Liverpool Chamber 
of Commerce on Monday a number of resolutions were passed on 
the subject of the proposed amalgamation of the London and 
North-Western and Lancashire and Yorkshire railways. It was 
stated that such a monopoly should not be created unless adequate 
securities were given for the protection of the public interests, 
one such security being the revision of the maximum rates and 
tolls, in order to obtain a reduction of excessive rates, and an 
assimilation of the maximum rates authorised by law with the 
rates fixed by competition. It was decided to hold a special 
meeting of the Chamber, in {order that the question may have a 
more extended support. 


On the Michigan Central Road, for over sixteen years past, not 
a drop of blood has been drawn from man, woman, or child inside 
the cars, and just now the modus operandi is especially important. 
At all hours of the day and night there sits an operator in the 
Kalamazoo station (midway of the line), who receives telegrams 
from each train on the road the instant it enters or leaves a station, 
so that he holds or starts it at will. His eye is literally on the 
entire line continually, making a collision next to an impossibility, 
and the immense single track is quite equivalent, so far as safety is 
concerned, to the double track roads. The twelve and sixteen 
wheel cars, admitting of the breaking of ‘almost any one of 
the wheels without disabling the truck, constitute also a no small 
item in this aggregate of immunity from peril. 
A SPECTAL general meeting of the Muswell-hill Estate Wom- 
any was held on Monday, Mr. J. Borrodaile in the chair. 
The chairman said the only business they had to transact was 
to authorise the directors to raise the necessary capital for con- 
structing a railway through the > estate to the Alexandra 
Palace, to be ready for traffic by the}lst of May next, when the 
Palace would be opened to the public. He then moved a formal 
resolution authorising the directors to raise additional capital by 
the issue of. Muswell-hill Estate railway stock to the amount of 
£70,000 for the purpose of constructing the proposed railway and 
works authorised by the Muswell-hill Estate Acts, 1866 and 1871, 
also authorising the board of directors to issue such railway stock 
at such times, in such manner, and on such terms as they might 
deem expedient. The resolution was agreed to unanimously. 


THE traftic of the Recife and San Francisco Pernambuco Company’s 
Railway, as well as the prosperity and revenue of the provinces, 
would, itis believed, be largely increased by the formation of lateral 
roads, connecting the railway with the chief agricultural markets. 
Nothing worthy of notice has been done in this direction. Some 
new lines, however, are, it Bop now in contemplation. 
The most important of these wi one in a western direction, 
running into and forming a feeder to the company’s undertaking 
at a point near Agoa Pretr; and if the Government also open up 
com, ication with the interior by an extension of the present 
line u the terminus at Una a considerable improvement in the 
rec must be the result. From a desire to assist in thus 
deve ing the resources of the province, and to act towards the 
Gove .entin a friendly spirit, instead of insisting on the com- 
pany’s right to oppose the formation of the Victoria Railway, 
which they might have done, the directors have come to an agree- 
ment with the concessionaires of that undertaking, authorising 
the line being made, the Victoria Company covenanting to pay the 
Recife Company 2 per cent. on their gross traffic receipts whenever 
their net income was equal to 5 per cent. on their capital ex- 
pended, and 1 per cent. when it was less than 5 percent. The 
prolongation of the railway} into the city fof Recife remains in 
abeyance, 

Ir is announced that special general meetings of the London and 
North-Western and the Lancashire and Yorkshire Railway com- 
panies are called for the 20th inst.—the former at Euston station 
and the latter at Manchester—for the purpose of considering the 
proposed amalgamation of the two companies, so that, according 
to the official notice, “‘ the undertakings of the two companies, 
aud all their railways, canals, rights, privileges, properties, busi- 
nesses, and effects, whether joint or separate, may vested in 
one company, and form one united undertaking, upon the terms 
and conditions to be submitted to the said meeting, and of autho- 
rising the directors to apply to Parliament for all such powers and 
authorities as may be necessary for the purpose of carrying into 
effect the amalgamation when and as the directors may see fit. 
And also, pending the application to Parliament, for the purpose 
of authorising the directors, if they deem it expedient, to enter 
into any agreement or arrangement with respect to the working 
and management of the undertakings, and for the division of the 
receipts arising from traffic, using both lines, or lines in which the 
two companies are jointly interested.” The two notices of meet- 
ing are identical in tenour. It is understood that at the meetings 
in question very full explanations will be given by the chairmen 
of the two companies in justification of the policy of amalgamation. 


A WOODEN railway on the 4ft. 8}in. gauge is being constructed 
from the town of Sorel, at the confluence of the Richelieu river 
with the St. Lawrence, through Drummondville to Athabaska, 
P.Q., by Mr. L, A. Senecal, contractor. The Montreal Herald 
gives a long account of a recent trip on theline. Upwards of 2000 
men were at work, and the rails are laid on a large portion of the 
road. An experimental trip was made, the train going at the 
rate of twenty-five miles per hour, and running with remarkable 
smoothness. The journal quoted furnishes the following interest- 
ing particulars:—‘“* The ties, which are of hemlock and tamarac, 
are now brought down on trucks from the woods through which 
the railway runs; they are put on a rollway, run up to most inge- 
nious circular saws, so gauged that at one operation they are mor- 
ticed the proper depth and distance, not the difference of a hair 
breadth being found between one and another. As fast as they 
are cut, and the operation is very fast indeed, the prepared ties 
are rolled over to a different siding from that on which they were 
received, an ordinary circular saw sides them, and they are loaded 
up to be run out to the place where they are wanted. The wedges 
for keying . the rails are also prepared here. The rails are of 
maple, 4in. by 7in., and 14ft, long, the gauge of the line being 
4ft. 8hin. The cost of the line, in which cost are included stations 
(nine in number), car and locomotive depét, engine and iri 
shops, engine and tender, two | ge cars, eight grain cars, a 
twenty-five cars, is 5000 dols. a mile, in full for all but the 
Yamaska Bridge, which cost 35,000 dols. It should be mentioned 
that land damages, fences, &o., are included also in this amount. 
In payment it was agreed municipal and Government debentures 
should be taken at par, and nothing was to be paid except as work 
to the extent of 10,000 dols, was finished, 


NOTES AND MEMORANDA. 


A SPONGE paper has been patented in France. It is made by 
uniting finely divided sponge with ordinary paper pulp. It ab- 


| sorbs water with avidity, and retains it for a considerable time. 





It is found especially useful by surgeons, and it has already re- 
ceived several technical applications, 

Russia imports every year nearly 38,000,000 roubles’ worth of 
raw cotton. But none comes from the United States, and the 
mills of Moscow and St. Petersburg, which run 6,000,000 or 
7,000,000 spindles, are almost exclusively fed from the fields of 
Egypt, Brazil, and India. 

M. Srroumpo, a Professor in the University of Athens, has 
suggested the substitution for some scientific terms in ordinary 
use of others etymologically more correct. He proposes in par- 
ticular saccharometer for saccharimeter, eidoloscope for kaleido- 
scope, rheumatometer for rheometer. rheumatostat for rheostat, 
apochrose for achromatism, and phasmoscope for spectroscope. 


Dr. KIELMEYER gives a recipe for black lustre colour, which is 
adapted for either paper, cloth, or porous wood. He states that 
it stands well, is very supple, and has no tendency to get sticky. 
To prepare it he boils together 8 lb. of glue, previously dissolved 
in 16 lb. of water; 1 lb. potato starch, dissolved in 5} lb. of 
water; 5} lb. of Campeachy, extract 6 deg. Beaumé; 1 lb, 2Joz.{of 
vitriol, and 8} lb. of brown glycerine. When thoroughly mixed 
he removes the pot from the fire, and continues to stir until the 
liquid is cold. If the paint be desired thicker or thinner, the 
amount of starch and glue must be varied as well as the other 
materials, or the lustre will suffer. 

THE Mont Cenis tunnel has been forestalled by a half-forgotten 
subway, made about 300 years ago across the Mont Viso (Mons 
Visulus), at whose foot the Po rises. It opens on the Italian side 
at the very source of the Po, about 2600 yards above the level of 
the sea ; the highest altitude of Mont Viso itself, which is the cul- 
minating point of the Cottian Alps, amounting to 12,630ft. More 
than 2150 yards length is cut in a straight line through the solid 
rock, in the very heart of the Alpine chain. The work is due to 
the initiative of Louis I., Marquis of Saluces, who ordered it to be 
commenced in or about the year 1497. Nothing is known about 
joa cost of the undertaking and the time required for its perfec- 

on. 

** Human Locomotion, How we Stand, Walk, and Run,” is the 
title of a lecture delivered last December at Cornell University, 
by Professor B. G. Wilder. Dr. Wilder’s lecture was profusely 
illustrated by diagrams and interesting practical experiments. 
Among other matters he noticed the curious fact that a person 
never goes in a perfectly straight line for any distance, but always 
turns to one side or the other, and at last describes a circle and 
returns to the point from where he started. The deflection is 
generally if not always from right to left, and is accounted for on 
the principle that one side of the body tends to outwalk the other. 
It is a received opinion among American hunters and woodmen 
that people who lose themselves in forests or extensive plains thus 
travel in a circle, turning to the left. 


WHEN ocean cables were first submerged various apprehensions 
of probable injury were entertained, some of which have proved to 
be well founded, and others less so. It was supposed that worms 
or molluscs would burrow in the substance of the envelope, and 
ultimately penetrate to the centre of the wires; or, again, that the 
attachment of barnacles, molluscs, or other marine animals on the 
exterior, would invite the attacks of the sharks, rays, and other 
fish of powerful jaws, and induce them to subject the bunch of 
matter to such a mastication as should produce serious harm to 
the cable. To what extent any accidents have happened from 
this source it is perhaps difficult to rly but we now learn from 
Harpers Weekly that the Florida cable between Punta Rosa and 
Key West has been injured in numerous places, as supposed by 
sea-turtles biting through or crushing it in their teeth, to such an 
extent as to destroy its continuity. 

“Why,” writes Mr. Freke in a recent pamphlet on “‘ The De- 
pendence of Life on Decomposition,” ‘‘ with an adequate supply 
of food, are we not able to work our brains, muscles, &c., for an 
indefinite period, like a steam éngine with an adequate supply of 
steam? Because the tissues are disintegrated, and require nutri- 
tive repair. If the animal tissues did not undergo disintegration 
during the active discharge of their functions, why should not the 
animal, like the vegetable, continue to increase in dimensions 
during the entire period of its o ic existence? It is because 
the organic tissues developed by the vegetables do not undergo 
disintegration when their construction has been completed, that 
the vegetable continues to grow and increase in dimensions during 
its entire life. Such is not the case with the animal, and that for 
this reason, namely, when the construction of the animal tissues, 
brain, muscles, &c., is completed, those tissues undergo disorgani- 
sation while discharging their functions.” 

Mr. W. T. Wexs writes thus to Nature concerning the Berthon 
dynameter illustrated in our impression for September 15th, 
page 184 :—‘‘ It need not be said that in astronomical observation 
it is always desirable, to say the least of it, to have a tolerably 
correct estimate of the magnifying wg actually in use, This 
has hitherto been only attainable either by means of the maker’s 
valuation, or through the employment of the apparatus unfortu- 
nately termed a “‘ dynameter,” a word which every classical scholar 
would wish to see as soon as possible dismissed from circulation. 
The former alternative is, Iam sorry to say, often far from reli- 
able; the latter involves an outlay not within the reach of every 
astronomical student. The Rev. E.jL. Berthon, Vicar of Romsey, 
Hants, well known already for many ingenious and valuable inven- 
tions, has recently devised a little apparatus for attaining the same 
object, which deserves high commendation. Its very moderate 
price places it within the reach of all, and its accuracy appears 
equal to that of instruments of more oe construction and 
higher pretension. I have heard on excellent authority that very 
little dependence can be placed on the estimates of magnifying 

wers too frequently furnished to purchasers. Eyepieces are 

th constructed and rated too frequently by “‘ rule of thumb,” 
and their real, if measured, will be found widely different from 
their nominal power. Some opticians, as, for instance, the cele- 
brated reflector-maker Short, have had an unfortunate’ reputation 
for exaggerating the power of their instruments, and without any 
suspicion of misrepresentation; such has been the case even at the 
celebrated Optical Institute of Munich, as appears by the correc- 
tions made by W. Struve in the numerical values of the Dorpat 
oculars, 94, 140, 214, 320, 480, 600, 800, 1000, 1500, 2000, being 
respectively lowered by him on trial to 86, 133, 198, 254, 420, 532, 
682, 848, 1150, 1500. In this inst it is possi that some 
different mode of measurement may have led to the discrepancy. 
Uncertainty, it may be suspected, occasionally arises from this 
cause. I once undertook, at the special request of a friend, to 
verify with a double-image dynameter the power of some oculars 
constructed by a very eminent optician, whose name was an abun- 
dant guarantee for his good faith; but the results, on which I be- 
stowed a great deal of care and trouble, trusting only to averages 
of many repeated measures, did not agree satisfactorily with the 
maker’s statement. I do not know whether it may have been 
| ped noticed, but the remark is a “yt obvious one, that the 
imit of numerical error, increases with the power, so that, in the 
case at any rate of ordinary dynameters, minute accuracy in the 
estimates of very deep oculars bears evidence of its own futility. 
If it represents anything of value, it can only be the care and atten- 
tion with which a mean was deduced from repeated trials; but 
even this would be better in round numbers, as less 
likely to convey an erroneous impression to the uninitiated. Pro- 
bably some form of apparatus may yet be devised which may 
secure greater minuteness in the measurement of high powers, 
without entailing a disproportionate outlay. In the mean time 
Mr. Berthon’s invention may be safely recommended as likely to 





| prove of especial advantage to observers in general, 





MISCELLANEA, 

Mr. Ramssorrom, having retired from the service of the 
London and North-Western Company, the directors have ap- 
pointed Mr. F. W. Webb to him as superintendent of the 
locomotive department. 

THE negotiations which have for some time been pending 
between the Lords of the Admiralty and Sir Daniel A. Lange, on 
the part of the Suez Canal Company, for the of land 
situated at the Port Said entrance of the canal, have been finally 
concluded, 

MeEssks. GILLET AND BLAND, the well-known clockmakers of 
Croydon, have just erected a —_ turret clock at Gatehouse-of- 
Fleet, Kircudbright. A new clock tower has been raised by sub- 
scription, and the clock was presented by Mr. Murray Stewart of 
Broughton, the lord of the manor. 

A varrety of experiments with gun-cotton was made on 
Monday by the Royal Engineer Committee, at the Engineer Field 
Works at Chatham, with the object of ascertaining the minimum 
quantity of gun-cotton that would be required to break balks of 
timber of various thicknesses. 

THE importance of petroleum to the commerce of the United 
States may be judged from the fact that it is now exported to a 
greater value than any other product, with the exception of bread 
stuffs and cotton, The value of the exported petroleum in the 
year 1870 was nearly 36,000,000 dols. 

Mr. G. F. Deacon C.E., has just been appointed to the amalga- 
mated offices of borough engineer of Liverpool, water engineer, and 
building surveyor, under the title of borough engineer of Liverpool. 
There were some forty-five applicants for the’office, and Mr, Deacon, 
formerly a student in the Engineering Department of Glasgow 
University, was elected by the unanimous vote of the special com- 
mittee of the town council. 

A sTRiKE of 300 working men is reported from Ghent. Themen 
claim a working day of ten hours, with no reduction of wages, and 
that all overtime should be paid double. The nine hours’ day is 
likely to be adopted from the Ist of January by yd all the 
engineering establishments on the Tyne, including all those that 
did not turn out on strike. 

TxE Oxford School of Science and Art in connection with the 
Science and Art Department of the Council on Education, South 
Kensington, have been granted the use of the new University 
Museum at Oxford, where lectures will be given this month on 
mathematics (elementary), magnetism and electricity, animal 
physiology and inorganic chemistry, 

THE value of steam engines exported from the United Kingdom 
in August last was £263,347, as compared with £208,495 in August, 
1870, and £169,495 in August, 1869. In the eight months ending 
August 31st of this year the aggregate value of the same description 


of exports was £1,367,499, as com with 21,409,654 in the 
corresponding period of 1870, and £1,128,511 in the corresponding 
period of 1869, 


Ir is proposed to enlarge the Chatham Gun Wharf, which is now 
found to be too confined from the vast amount of ordnance of all 
descriptions at present stored there. A number of Royal Engi- 
neers oe been engaged in boring on the foreshore of the river to 
ascertain if a good foundation could be obtained for extending the 
wharf by taking in more of the shore, which could be done without 
injury to the navigation of the river ; the result was very satisfac- 


tory. 

THE death is announced, on the 6th inst., at his son’s residence, 
Plumstead, Kent, of Mr. Thomas Pilgrim, engineer, aged seventy- 
one years, who, for the last thirty-five years was intimately 
associated with Mr. Francis Pettit Smith and the introduction of 
the screw propeller. It may be remembered by some that Mr, 
Pilgrim acted as chief engineer of the Archimedes, celebrated in 
the history of steam navigation as the first ship ever sent to sea 
propelled by the screw. 

THE Newcastle College of Physical Science, in connection with 
the University of Durham, was opened on Saturday, when twenty- 
three students were entered on the books of the co! . The fees 
amounted to The number of students is larger than had 
been anticipated. The professors in the college are:—A. S, 
Herschel, B.A., F.R.A.S., W. Steadman Aldis, M.A., David Page, 
L.L.D., and A. Freire Marrecs, M.A. The college will be publicly 
ues on the 19th October, when the Dean of Durham deliver 
an address. 


THE extension of the river embankment from Chelsea to Batter- 
sea Bridge, which, when completed, will open up a splendid road- 
way for a distance.of upwards of two miles in a direct line from 
Westminster, has jast been commenced, and is now to be 
vigorously pushed forward. The point at which the works com- 
mence is where the grounds of the Royal Hospital abut, and from 
the ens to Cadi Pier piles have been driven into the bed 
of the river, and other preparation smade for the construction of 
the Embankment, which will form a leading thoroughfare to the 
new Albert Bridge, now being built, and, when the proposed ex- 
tension of the Victoria Embankment in front of the Houses of 
— is carried out, will complete the embankment from 
B iars Bridge to the north side of Battersea Bridge. The 

nkment on the Surrey side of the Chelsea Suspension 

and So Park is now finished and open to 

the public. It is planted along its whole length with trees, and 

forms a very agreeable promenade, running as it does, parallel 
with the carriage-drive and the “ Row” of Battersea Park. 

Mucu difficulty has been experienced in obtaining a supply of 
water for Cirencester. The town commissioners ca trial. 
borings to be made on Lord Bathurst’s estate, adjoining the town, 
and, finding water in abundance, submitted it to Professor Church, 
of the Royal Agricultural College, for analysis. His report was 
satisfactory, and Mr. Taunton C.E., has given an opinion that the 
commissioners may judiciously make arrangements for obtaining a 
service of 30,000 gallons per day from a well to be sunk; and the 
cost of carrying into effect this recommendation he estimates at 
£1692. Lord Bathurst has now admitted that the town was not 
properly supplied with water, and, attending a meeting of the 
commissioners, has told them it would be necessary that a tower 
should be erected and also a tank, and a deep well dug, and that 
this he would undertake to do at his own cost, independently of any 
contribution to the machinery. He also expressed a\hope that the 
water would be furnished at as low a rate as possible to the poor. 
It was agreed, on the motion of Dr. Millar, vicar of the town, that 
the scheme should be adopted; and the meeting tendered to Lord 
we its grateful thanks for his liberality in the offer he had 
made, 

For some considerable time the Cambridge Improvement Com- 
missioners, of whi the masters of colleges are members, 
have had under their consideration the importance of taking steps 
for the diversion of the sewage from the river Cam. The stream has 
become polluted with the sewage, and although the Universit 
have spent some thousands of pounds in its purification, the evi 
owing to the sewage, still exists. The commissioners have been 

to action, the public health has been in danger; and yet, 
from a want of unity as to the scheme that shall be adopted— 
whether by irrigation or deodorising—delay after delay has 
occurred. No that the University are up the question is again 
introduced, and Mr. Bailey Denton, who has been consulted, 
endorses the opinion given by the town surveyor (Mr. Stephenson) 
that the scheme of irrigation will be the best. At a committee 
meeting held on Monday the subject was fully gone into, when, 
notwitstanding that the evil was admitted, no definite plan could 
agreed upon; and at a meeting of the board on the following 
morning no report was presented. The board, before expending 
a sum of something like £60,000, would rather have before them 
some sound foundation for adopting the scheme of irrigation ; 
and, consequently, it was determined to adjourn the meeting 
until the 31st inst, 
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STEAM DREDGER, 50 NOMINAL HORSE POWER, 


CONSTRUCTED BY MES3&58. W. SIMONS AND CO ENG!NEERS, LONDCN WORKS, RINFRE 
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TO CORRESPONDENTS. 
*.* We cannot undertake to return 
must there; 


the writer, not necessarily fi pg olay — § | 

y tor . as @ 7) 

good faith. No notice whatever will be taken of anonymous 
communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 

inform i the 

all 

the 


Hor Atm Apraratus.—A letter lies at our office for “ A Subscriber.” 
Constant READER. — You simply suggest one of the oldest forms of the 
rotary engine, to which there are a great many more objections than we can 
Jind space to explain. 
PALLISER-Parsons Bouts.—We are requested to state that Mr. Parsons and 
Major Palliser have amicably settled all differences as to the patent rights 
well-known attenuated bolts, introduced by both gentlemen some 
years a The manufacture of these excellent bolts is now being pro- 


with. 
AN AMATEUR ENGINEER. — The plan is very old ; it was used by Maudslay 
half a century since. The defect is that the wheels cannot be so fitted as to 
keep the piston-rod head quite steady, and the whole arrangement costs 
meee money and is more likely to break down than the ordinary sliding 
H, J.—We regret that you should think our article one-sided, but we were 
not surprised. We anticipated that, siding with neither party, we should 
be accused of partiality by both. If you turn to the report referred to in 
our columns you will see that no such difference as you suppose exists in the 
purchase value of money. On the contrary, the foreign workman lives on 
Sood which the English workman would not touch. We shall be very sorry 
to see our workmen go to America, unless by going they can materiall 
improve their position. In that case the sooner they go the better. i 
England cannot present advantages sufficient to keep good workmen within 
her shores, then she does not deserve to retain their services, and she certainly 
will not retain thems Ae to what the Germans are or are not fit for, 
perhaps the less we say the better. In spite of the long hours the men 
managed to fight very well, and to endure a good deal of hardship, and we 
have not heard it urged that Germans are deficient in education or culture 
as compured with Englishmen. As to hard work in these days of machine 
tools, perhaps the less we say about that also the better. 
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DEATH. 


On the 6th of September, at Trichinopoly, East Indies, Henry 
Bary, C.E., son of the late Mr. John Bain, of Morriston, Lanarkshire, 
N.B., aged 37. 
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THE END OF THE STRIKE. 


Tue battle is over, and both sides are victorious, The 
Newcastle men have got what they fought for—a nine 
hours’ day, The masters also are successful. The nine 
hours’ day is buta name. Tools and machinery will not 
run an hour less in each week than they did before the 
strike. Our statement involves a paradox, but it is a para- 
dox very easily explained. The end of the strike was 
brought about in this wise. The men, as we all know, in- 
sisted that a working week should consist of but fifty-four 
hours instead of fifty-nine. The masters’ great and reason- 
able objection to the proposition was that their tools must 
lie idle five hours a week when they ought to be at work 
earning money. After much contention, the masters 
offered to split the difference. They were willing to give 
up two hours, and to t a moderate increase of wages. 
The men stated that they did not want an increase of wages, 
only a shorter day, whereat the apostles of culture re- 
joiced exceedingly; the British workman was at last going, 
with much seif-denial, to emancipate himself from the 
trammels of labour. Those who hold that the British 
working man is a very good fellow who does not care 
touch about culture, and a great deal about large wages, 
stated that the men were sailing under false colours, “We 
said this, as well as many others equally competent to 
pronounce an opivion. The results have justified our anti- 
cipations. The culture people are nowhere. The British 
workman has asserted himself in his true character. The 
masters have given him his nine-hour day, coupled with 
the proviso that he is to bind himself to work as much 
overtime as the masters please, at adequate wages, and the 
working man has accepted the offer. Here are the details. 
Mr. Philipson, the town-clerk of Newcastle, and Mr. Cowen 
drew up, lust week, between themselves, an agreement 
granting the men a nine hours’ day, tu take effect from 
the lst of January, 1872, and binding the men for 
twelve months to work such overtime as the masters 
thought proper. The agreement to be terminable, 
however, at the end of six months, on a month’s 
written notice from either side after June, 1872. To this 
agreement Mr. Philipson obtained theconsent of the masters; 
Mr. Cowen was equally successful with the men, and on 
Saturday night the strike was virtually at an end. No 
guestien of wages has been raised, because the men are to 

paid for a nine hours’ day at the same rate as for a day 
ge —. eh age rates begin an hour sooner, os 
3 80 practically the men have got ing more 
She a got nothing 


g to give from the first, namely, an 





increase in the rate of pay. Thongs one on which 
we congratulate both masters and men; the pity is that it 
required nearly five months to enable the contending 
parties to understand each other. It is evident that the 
masters really took the men at their word, and actually 
thought that they were sincere in their desire to 
work but nine hours aday. The readiness with which mas- 
ters fell into the trap <0 eae the orators of the League of 
much of the credit which would be otherwise due to them. 
It would be mere waste of paper to say much more on 
the subject ; it has been si and winnowed to the last 
grain by the daily press from the 7imes downwards, It 
may be worth while, however, to point out that the end of 
the strike in no way affects what we have already said con- 
cerning the importation ef foreign labour and the rivalry 
of other nations. Just at present the engineering trade in 
the North is extremely prosperous, and the masters can no 
doubt afford to pay increased wages. This point they did 
not dispute, but the time may come, nay, it certainly will 
come, when the trade will not be so prosperous, and the men 
must then consent to take lower wages. The short time 
movement has before now told very heavily against the 
British workman. Who does not recollect the cotton famine, 
when scores of mills worked half time? Whereis the man 
who cannot call to mind e of “short weeks,” when it 
was difficult, if not impossible, to find a whole week’s work? 
The short day may again suit the masters only too well. 
It is in our opinion just as prudent to endeavour to fix 
ge | the length of a working day, as it would 
to fix the rate of wages or the price of corn, and it 
is especially injudicious to reduce the rate of produc- 
tion just at the moment when sales can be effected 
at the most remunerative rates. Whether the men 
understand this or not we shall not pretend to say. Their 
words imply they do not, their actions go to show that they 
do. While demanding a nine hours’ day they consent to 
work twelve hours if n Fortunately, disputes 
limited to words do not affect the prosperity of a district or 
a nation ; actions, and actions only, can do that. So long 
as the tools are kept going it matters nothing whether 
the men hug themselves on the thought that they are work- 
ing nine-hour days. After a little time, indeed, we ho 
to see the word “working day” expunged from the 
epgineer’s dictionary and replaced by “working hour.” 
That, at all events, cannot be altered by either masters or 
men. In whatever way this point is settled, however, it 
can little affect foreign competition. The Newcastle men 
may agree to work for eight hours, or seven hours, or ten 
hours, at a certain rate, and any other number of hours at 
any other rate, and they may get just now, or they may get 
in six months or a year hence, all the wages they like to ask 
for, but it is none the less certain that an extremely dan- 
gerous precedent has been established by the importation 
of foreign workmen. Hitherto, all the evils of competition, 
all the risk, and all the loss have fallen on the capitalists 
directly—of the indirect effects of foreign competition we 
need not speak. If Creusot, for example, took contracts for 
locomotives which English makers could not touch at the 
price, so much the worse for engineers who had embarked 
their capital in locomotive building. The direct effect 
of competition has now extended to the men. If 
English engineers find out that Creusot can beat them 
because labour is cheaper in France than it is here, 
they will import cheap labour. It cannot be other- 
wise in these days of rapid communication. As surely as 
the prudent workman goes to the cheapest shops in his 
town for bread and meat, so surelywill the masters go to the 
cheapest markets for labour. The first attempts at im- 
porting a new article of commerce are usually failures in 
a pecuniary sense, but they pave the ‘way for those who 
make the second, and third, and fourth attempts. Daring 
the earlier stages of the Irish famine in 1847-48 two or 
three individuals brought in Indian corn as an article of 
food from America, and failed to make money; but they 
did this: they familiarised the people with a food pre- 
viously unknown to them even by name. A little further 
on a firm in Belfast tried again. They imported Indian 
corn from America, and in two or three months they cleared 
£30,000 on the speculation. Three months further on every- 
one was importing Indian corn, and no more fortunes were 
to be made. From this a lesson may be learned about the 
importation of foreign workmen. The minds of the mas- 
ters have been familiarised with a new thing. When the 
next labour famine arises they will resort to that which 
will be no longer a novel expedient. German, French, 
or Danish workmen will be imported, and so the thing 
will go on until the English workman will have to fight 
his rival on his own ‘soil and at his very door. It may 
not come to pass in this generation, but it will come sooner 
or later. At one time England jsupplied the world with 
machinery, iron, and cotton goods. She does not 
do so now. She has hard work enough to hold 
her own with her rivals. Precisely the same _ re- 
sult may be anticipated as regards the labour 
market. There are those, however, who see nothing to 
fear in foreign competition, and urge that we shall first 
have men coming over here and {working at ae 
ai byd wages, who will soon strike,and so the tendency 
will be to equalise the rate of wages. Thus, at last, we 
shall have the men all over the world combining, we are 
told, against the masters, who will also unite themselves 
into a league to fight the men. The theory is not without 
a basis of fact. Whether it does or does not foretel accu- 
rately what is to take place in the latter times, it is suffi- 
ciently consistent with the known workings of the laws of 
political economy to deserve attention,and to make earnest 
men with the prosperity of the nation at heart, desire to 
see some scheme ado by which an end might for ever 
be put to disputes which are ruinous to both masters and 
men. There is not a more interesting problem demanding 
at this moment the attention of statesmen than the adjust- 
ment on some satisfactory basis of the rela‘ions between 
labour and capital. Arbitration has not been suc- 
cessful. It remains to be seen whether the establi mt 
of what, for want of a better name, we may call a Parlia- 
ment, empowered to settle all questions labour 
and wages, might not solve the problem. Insuch a Parlia- 





ment labour and a should be equally represented, 
and the decisions of the majority should be as binding as 
any other form of legislation, “We shall not now attempt 
to elaborate a scheme which at least as much to 
commend it as any other of the numerous devices which 
have been proposed Green time to time to serve a similar 
purpose, 
THE ADHESION OF TRACTION ENGINES, 


We publish Mr. Todd’s letter with a melancholy plea- 
sure. It substantiates an old theory of ours to the effect 
that it is ——— for any writer to express himself so 
clearly that he will not be misunderstood by some of his 
readers. If Mr, Todd has failed to comprehend all that 
we have written concerning the reason why a traction 
engine goes on instead of standing still on the road, it is 
probable that others are in the same plight. We have no 
desire to be misunderstood, and, therefore at the risk of 
wearying some of our readers, we must for the sake of 
others go over old ground, and —_ explain phenomena, 
the nature of which ought to be plain enough. Before our 
readers go on with this article we advise them to peruse 
Mr. Todd’s letter. Our correspondent writes as though 
we had done him a personal injury. He has a theory of 
his own to account for the fact that flexible wheels have 
more adhesion than rigid wheels, and he is angry because 
our views and his do not quite coincide. It will, we think, 
simplify matters if we deal with Mr. Todd’s theory first, 
and with his present letter afterwards. We shall not com- 
plicate matters by taking any exception to the style of his 
communication. 

Mr. Todd refers us to a letter of his published at 
362 of our last volume. We cannot reproduce the dw 
of this, but we give here all of it that is required to make 
his theory intelligible. 

Sir,—I see from the remarks of some of your correspondents, 
that the reason why an elastic tire on a driving wheel increases 
the adhesion is not clearly understood. In a circular wheel the 
power necessary to cause the wheel to slip with a driving strain is 
the weight x the coefficient of friction; and if the wheel be 
skidded, the power necessary to sledge it along is the same. If an 
elastic wheel be skidded the power necessary to sledge it is as 
before, the weight x the coefficient of friction, but the power 
necessary to cause it to slip with a driving strain is much greater, 
being the weight x the coefficientof friction + asecond quantity, 
which dep on the t of flat; it is this second quantity. 
which appears to have been hitherto overlooked, to which | would 
now direct attention. 
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Let Fig. 1 represent a rigid wheel with flat sides, or with spokes 
only, the rim being removed. Now if the centre A be fixed from 
rising the wheel evidently cannot slip, owing to A B being greater 
than A C ; were the centre not fixed the wheel can only slip either 
by its turning at the point B, as a fulcrum, or by the axle rising 
so as to allow the line A B to become vertical under it ; in either 
case the strain required to do this (that is, driving strain to turn 
the wheel) is ater than if the wheel were circular, for there 
must, firstly, Sa certain amount of power applied at J, great 
enough to raise the total weight on the wheel while turning at B ; 
and after it is balanced at this latter point there must, secondly, 
be an additional amount applied to cause B to slip backwards. 
The first quantity varies according to the weight on the wheel and 
the length of the flat side, and the second according to the weight 
and the friction. If this wheel be skidded the power required to 
sledge while resting on its flat side will only be this latter 
quantity. 
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The reason why the bite of such a flat-sided wheel is increased 
is also shown in Fig. 2. Let D represent a locomotive, E a rod, 
vibrating at a fixed point F, and G a large flat shoe, and let a rope 
extend from the shoe to a small winding drum on the extremity 
of the main axle, the driving wheels to be disconnected. If, then, 
the bearing surface of the shoe be great enough to prevent it from 
sinking it cannot slip backwards, for the rod F G being rigid, then 
would the whole engine have also to move backwards ; and if F 
were fixed at the centre of gravity and the strain on the rope 
sufficiently great the engine would be lifted and ied forward a 
certain distance, and if there were a succession of such rods and 
an endless rope attached we should have a very powerful hauling 
engine. 

The theory thus enunciated is ingenious and plausible, 
and totally erroneous. If it were wholly true it would 
embody the best possible argument against the use of 
elastic tires, Let us assume first the case of a rigid wheel 
with flat places on the tire, as shown in Mr. Todd’s first 
diagram above. A moment’s unprejudiced thought would 
suffice to show that Mr. Todd is quite right in assuming 
that the engine could not advance without raising the 
centre of gravity, and it would equally show that this has 
nothing whatever to do with promoting the power of pro- 

ssion, Mr. Todd confounds two things, namely, the 
ifficulty of making a wheel revolve against the resistance 
due to what is conveniently—or inconveniently—known as 
adhesion, and the difficulty of making a wheel which is 
not round turn over angles by raising the centre of gravi 
of the entire machine supported by the wheel. The wor' 
to be done in the latter case must be divided into two dis- 
tinct parts. One consists in propelling or tending a) ay 


the engine, the other in raising or tending to raise 
an gravity. The latter Telng dedutted from the 














258 


THE ENGINEER. 





Oct. 13, 1871. 








former, the balance expresses the amount of power left 
for propulsion. If we examine the second diagram we find 
this truth still more clearly expressed. The rope finds an 
excellent purchase in the flat foot, no doubt; but it is 
equally clear that the force left available for the propul- 
sion of the engine is only the difference between the 
forward pull of the rope and the backward thrust of the 
link E. If this last centred on the road axle the engine 
would not advance at all, and the more nearly E approaches 
the vertical the greater will be the amount of power avail- 
able for propulsion. We really owe an apology to our 
readers for explaining these things, but the explanation is 
unavoidable under the circumstances, 

Mr. Todd’s ready way out of the difficulty is, of course, 
to urge that as the flexible wheel yields, there is really no 
elevation of the centre of gravity. The fact that the wheel 
is flexible, introduces some apparent complication into 
the question, which, however, will in no way aid Mr. Todd. 
All the work done in raising the centre of gravity cannot 
be utilised in promoting adhesion, or in any other way. It 
is a source of direct loss, and this loss actually exists in the 
case of all wheels with elastic tires. Work is continually 
expended in compressing the tire. The engine is, to all in- 
tents and purposes, continually rolling uphill. Fortu- 
nately, however, for the success of the elastic tire, much of 
this work is given back again by the expansion of the tire 
behind the wheel, which?may, therefore, also be regarded as 
continually running down hill. We may dismiss Mr. 
Todd’s theory with this statement: either the centre of 
gravity of the engine is continualiy being raised by the 
rotation of the wheels, or it isnot. If it is, then much of 
the power of the engine is wasted in doing useless work. 
If it is not, then Mr. Todd’s theory assumes the existence 
of a phenomenon which has no existence. 

Having thus disposed of what we may term the fulcrum 
part of the theory of our correspondent, we have next to 
consider it in another aspect. It may be urged that the 
peculiar action to which Mr. Todd alludes will increase 
adhesion by augmenting the force with which the wheel 
bears on the ground. This is simply a delusion. The 
force with which the wheel bears on the ground can only 
be expressed in terms of the weight on the driving axle. 
The load on the driving wheels may be increased by the 
action of the engine when hauling, which tends to take the 
weight off the leading wheels in a way well understood. 
But this does not at all affect the questions at issue. Mr. 
Todd’s theory has nothing to do with the matter. 

We now turn to Mr. Todd’s letter of the 4th inst. with 
the full conviction that what we have just said will, in 
spite of all our endeavours to make ourselves intelligible, 
be misconstrued. However, we must rest content to take 
our chance of this and proceed. Mr, Todd has very con- 
veniently divided his arguments into separate numbered 
paragraphs, which are very suitable for reference. In 
paragraph 1 our correspondent makes a distinct statement, 
and asks a question, In paragraph 2 he makes a state- 
ment, and asks for an explanation. In paragraph 3 he 
proves that he has totally failed to comprehend what we 
lave written in the article he criticises. The same thing 
may be said of all the remaining paragraphs. Mr. Todd 
must excuse us if we decline to deal with bis statements ser/- 
atim, »e have not spsce to spare, T stead, we shell once 
enocavour to explaia what real does take pliee 
whe a’raciten engine draws a load, as far as the roa 
aud the wheel are concerned. 

In the first place, it is necessary to explain more ex- 
plicitly than we have yet done, that there is no true analogy 
between the adhesional phenomena—we earnestly wish 
the English language supplied better words to express our 
ineaning—manifested on the road and on the railway. 
The laws of friction as commonly laid down apply to 
two surfaces so hard or so lightly loaded that no real 
abrasion takes place. The asperities of the moving sur- 
face interlock with the asperities of the fixed surface. 
Frictional resistance is represented by the force required to 
lift the asperities of the moving surface out of those of the 
fixed surface, and must depend, first, on the weight holding 
the two together ; secondly, on the angle of the asperities, 
which will vary with the material. So longas no abrasion 
takes place, the coefficient of friction must depend on 
the weight or force holding the surfaces together, and will 
be independent of the extent of surface. The lifting of 
the weight, and that only, is the work to be done, To 
illustrate this on a very large scale we may suppose A to 
be a wagon weighing ten tons at the bottom of a hill; a 
force equivalent to one ton falling 10ft. is the least that 
will suffice to haul that wagon to the top. We may 

place ten wagons side by side at 

GO the foot of the same hill, each 

loaded with one ton, and the 

force required to haul them to 

the top remains unaltered. The 

ten can be got to the top with 

/ precisely the same amount of 

wer as the one. By increasing surface between two 

Tonies we merely put our loads into a number of wagons 

instead of concentrating them in one ; therefore, the co- 

efficient of friction is practically independent of bearing 
surface, 


mor 





The moment we load the surfaces so heavily that | : : : : : - 
abrasion begins, we have a totally different class of pheno- | cosusiing $0 Cals bensineey tate Gee en Sees, Belling 


mena to deal with. The work done no longer consists in 
lifting the asperities of the moving body out of the hollows 
in the tixed surface, and vice versd, but it consists in tear- 
ing the asperities away bodily, and it will be measured as 
regards its amount by the cohesion of the material dealt 
with, and the number o asperities cut of at one time, It 
is, in a word, absolutely dependent on the extent of sur- 
face. To compare true friction with true abrasion would 
be as — as to - re the —— “. the slides of a 
planing machine on the V grooves wi at of a sprin 
tool chine a finishing cut on the work above, Under 
certain mayan oh friction and abrasion will oe at the 
same time, as may be seen in a cutting i t for the 
purpose at present in hand we may neglect obvious 
consideration. 

Now for all practical purposes we may consider that 











friction, and friction only, has to do with what is known as 


the adhesion of a locomotive, and this of Mr. 
Todd’s seventh ph. True friction, as we have de- 
fined it, is independent of surface, and, therefore, nothin 

will be gained by merely increasing, for example, the widt 

of a rail and that of the tires of a locomotive engine, 
unless the driving wheels are loaded up to near the limit 
where friction ceases and abrasion begins, and this is just 
the point which we had in view when we wrote the 


to which our correspondent refers co . Stir- 
traction engines, the contrary 


ing’s engines, As regards 
ip deg The roade on which they run possess so little 
power of cohesion that it is more easy to tear away the 
asperities than to surmount them, and as a direct conse- 
uence, what is known as adhesion is in such cases directly 
ependent on surface, and in this totally different 
from true friction, and not to be confounded with it. 

And here we must stop to remark, that any amount of 
exception may be taken to our argument by those who 
please to attach different meanings to the words friction 
and abrasion. We must, therefore, point out that ‘the 
meaning we attach to these words is to be drawn from the 
context and not from dictionaries, Rightly or wrongly, 
we have used them as the only words with which we are 
acquainted which answer our purpose. If some kind cor- 
respondent will help us to words less calculated to cause 
confusion, we shall avail ourselves of them in future with 
no small pleasure. 

It should be obvious to Mr. Todd that the reason why an 
elastic tire holds better than a rigid tire, is simply because 
before an elastic wheel can slip in a given place it must cut 
off a far greater number of asperities from the surface of 
the oma a rigid wheel. In this lies the whole essence 
of its superiority. This is the principle, modified in its 
action in various ways, that lies at the root of the success 
of the Thomson tire. Of course, certain apparent paradoxes 
present themselves now and then, and are easily used to make 
confusion by such engineers as Mr. Todd, who like to find 
something occult and mysterious in very simple matters. A 
little careful examination of the phenomena, and of the facts 
bearing on the subject, would suffice to show that these 
paradoxes only involve apparent contradictions. Take, for 
example, the statement contained in the second paragraph 
of Mr. Todd’s letter: “It is well-known that a Thomson 
wheel, working with hard steel shoes on flat smooth paving 
stones, has a bite fully twice that of a circular wheel under 
similar circumstances, And we are asked to “ explain how 
much interlocking of surfaces takes place between 
the lightly loaded steel shoes and the hard paving 
stones.” We may answer this question by stating that, 
in Mr. Todd’s sense of the word, no interlocking takes 
place, and that if the road were really smooth the engine 
could not proceed at all for that very reason; and 
in proof of this statement we may point out that the shoes 
must be taken off when the engine has to run upon ice, as 
Mr. Thomson will tell him if he is not satisfied with our 
statement. If Mr. Todd will take the trouble to watch 
the first Thomson engine he meets with going over a paved 


| street he will see that it gets on because the edges of the 


shoe plates grip the edges of the paving stones; and it gets 
on better than au engine with rigid tires, because there is 
always at least one shoe bar iu a hollow, whereas the rigid 
vheel umy get inte such a position that a cross strip or 
strips cannot oy possibility get off the tops of the stones, 
Here the elastic tire does good because it exteuds surface, 
aud for vo other reason, 

Before concluding an article already too long, we may 
call attention to the somewhat ludicrous fact that Mr. 
Todd argues against himself in his fourth paragraph. A 
wheel can only sink in ground so soft that the asperities 
either have no existence at all, or else are easily torn off. 
Extension of surface under such circumstances can be 
productive of no good whatever. We might as well go on 
cramming pound after pound of onion seed into a gun 
with the idea that we should increase the force of the ex- 
plosion which we anticipated. Mr. Todd should remember 
that although we may add nothing to nothing over and 
over again nothing remains, We shall be very glad to 
hear from him again, but we advise him not to take up 
his pen until he has carefully examined the action of a 
few rigid and a few elastic tires, in order to find out from 
actual observation whether we are or are not wrong. We 
wish in particular to call his attention to one circumstance, 
of which he seems to be totally ignorant, namely, that 
when a Thomson wheel with its chain does slip it will cut 
up a road quite as fast as any rigid wheel with cross strips 
in existence, 





FOREIGN PERIODICAL LITERATURE. 

Axoncst the recent contributions to German mining litera- 
ture we have to notice an article in the “ Oesterreichische 
Zeitachrift fiir Berg und Hiittenwesen,” No. 31, p. 241, on the 
projected reform of the miniug school at Freiberg, by the fusion 
of that institution with the My egy School. This is fol- 
lowed by a description of L. Seyss’s ingenious machine for 
weighing blanks, ten of which are now in use at the Vienna 
Mint. The apparatus is entirely self-acting, but it works slowly, 
fifteen seconds being required for the weighing of each blank, 
It is not simply a machine for ting the light pieces from 
those which are of the full weight, but it separates the blanks, 


ge gives the details of his graphic method of determining 
charge of a blast furnace, the chemical composition of the 
ore and flux being known. H. Spamer (p. 252) publishes the 
proportions of some of the parts of Liirmann’s blast furnace with 
closed hearth. G. N. Rémer (p. 254) notices that wire which 
has become hardened during the process of drawing regains its 
original soft condition on being left to itself for from two to four 
months, At p. 254 we find the e of the excellent 
i school at Przibram for 1871-72. The course at this 
ee me sere over two ewe eo October to July; the 
rst year being dev to mining e second to m ° 
Candidates avo enpested to chow's entain proficiency beine 
ended to go 
at 


ve 
of the annual value of 
the value of 200 florins, These are 


scholarships in their twen' 
800 arg and rec gs -! 





awarded to the most meritorious students. The 

the Leoben school (p. 262) are slightly different, a 

course of two years bei _ ing the complete course 
extend over four years. At both institutions persons known as 
o aie eines cli to attend the lectures or instruction 





on any subj ithout being subjected to a pre- 
imi examination. At pp. 257, 276, we find the revised 
official tions for the admission of candidates to the Depart- 
ment of Government Mining Engineers, with a list of subjects in 


which they will be examined. Von Beust (p. 265) discusses the 
Geabien Rach wash, 8 sect wetel, on.cneh a 

utten! ia, whi properly wo: are o! 
producing metal and a pp of the annual value of 
1,600,000 guldens, The of smelting copper by a modi- 
fication of the Bessemer process is discussed at p. 273. The 
author proposes to pass a current of air, or steam, through the 
molten mass in a reverberatory furnace by means of a hollow 
rabble, similar to that used in mechanical puddling machines, 
Balling (p. 274) gives an account of his attempts to uce 
hydraulic cement from the greenstone (diorite and diabase) 
found in the neighbourhood of Przibram, mixed with primary 
limestone from Cimelitz, and transition limestone from Zditz. 
The experiments were on the whole successful. The cement 
had a darker colour than usual, in consequence of the presence 
of a considerable quantity of oxide of iron. The preservation of 
wood used in mines forms the subject of an article at p. 281. 
It gives a handy résumé of the processes hitherto proposed for 
the impregnation of wood with various preservative solutions, 
and in addition states the results of trials of impregnated wood 
in several German mines, A memoir by A. Erbreich (who was 
killed in the late war) on the coal formations of Southern 
Russia (pp. 285, 292, 300) will doubtless be perused with in- 
terest, as it relates to a subject of considerable scientific and 
political importance. The author notices, in addition, the 
deposits of iron ore of the district, and gives a succinct history of 
the iron trade, The official report of an explosion of fire-damp 
at the Liebegottes mine at Zbeschan (p. 289), on the 16th of 
August last, reveals an almost incredible amount of recklessness. 
Although the safety lamps went out three times, thus warning 
the miners of the dangerous condition of the pit, one of the 
men proposed to dis the fire-damp by exploding a cartridge, 
the consequence of which was that four men were killed and 
seventeen more or less injured, A sensible article by Max Kraft, 
on the elevation of the moral tone of the German miner, appears 
at p. 290. This the author proposes to do by rousing the indi- 
vidual from the state of mental torpor into which he has fallen, 
and leading him to inquire into the reasons of the operations 
which he performs every day, instead of going through them in 
a purely mechanical manner. To do this he insists upon the 
necessity of instructing the miner in the first elements of 
physical science, which he hopes will also have the effect of 
destroying the superstitious belief in gnomes, kobbolds, and such 
like personages, which enter so largely into the creed of the old- 
fashioned miners. He also strongly urges the disuse of the 
second person singular, when addressing the workmen, which in 
Germany is always held to imply inferiority on the part of the 
person to whom it is applied. This may seem a very small 
matter, but German scholars will understand the full force of 
the argument. Some statistics of the German steel trade are 
given at p. 294, and they are certainly very remarkable. The 
results are as follows :— 











Number, Quantity of steel | ly, 
Year.} of |  producedin | Value in thalers, panne ten 
works. centners. | i ti sean 
1860 | 167 | 506,241 4,038,424 | 3,915 
1861 | 167 685,177 5492112 | 4,938 
1862 185 | 818 327 6,181,921 | 6,161 
1863 1i7 | 1,085,009 7,733,613 | 9 482 
1884 170 — | 1,427,179 11,940,473 10,756 
1865] 169 | 1,990 861 16,299,195 12,947 
1866} 215) | 2,288,674 | 19 312,838 12,821 
1867 | 214 2,451,826 } 19,415,933 12,201 
18:8 | 203 2,456,736 19,215,301 11,415 
1869 206 3,226,387 22,659,803 12,578 








In view of the great importance of using perfectly pure lead 
in the manufacture of glass, white lead, &c., Dr. Mitteregger has 
analysed a sample of lead from Bleiberg (“Zeitschrift des Berg 
und Hiittenmiinnischen Vereins fiir Kiirnthen,” No. 7, p. 145), 
which he finds to contain 0°68 per cent. of zinc. F. Dagner con- 
cludes (at p. 148) his interesting notice of a Lundin’s regenera- 
tive gas reheating furnace, adapted for burning sawdust, in use 
at the ironworks at Prevali, Carinthia. It appears to have given 
great satisfaction, although the conditions are not nearly so 
favourable as they are at Munkfors, in Sweden, where Lundin’s 
furnace was first introduced, J. Schnablegger (p. 155) describes 
the beds of antimony ore at Bergwerk, in Hungary. This is 
followed by an account of the proceedings at the third anni- 
versary meeting of the Mining Association of Carinthia, held last 
summer at Idria, This subject is continued in the next number 
of the “ Zeitschrift.” H. Hinterhuber (p. 169) gives a drawing 
of his improved roasting furnace with a ro bed, the ore 
being fed from the top through hollow tubes made of some 
refractory material. These tubes reach very nearly to the bed 
of thefurnace, thus causing the agitation of the ore by which fresh 
surfaces are continually exposed tothe action of the heat, Thefeed- 
ing tubes and hopper are carried by a frame, which may be raised 
or lowered at will by a hand wheel and screw. The official report 
of the mining industry of the Duchy of Carinthia for the year 
1870 appears at pp. 175, 297. The total number of workpeople 
employed in the mines and at the smelting works amounted to 
6637. F. Seeland contributes the results of his observations of the 
magnetic declination at enfurt for the months of July and 
August (Pp 192, 216). The tendency of an article on the 
Martin steel}process in Siemens’ Pamercom 293) is to show that at 
present the quality of the steel produced is uncertain, and that 
the process is inapplicable when a perfectly uniform quality of 
metal is required. 

Inthe “Berg und Hiittenmiinnische Zeitung,” No. 34, p. 298, 
A. Ledebur has a paper on the theory of the action of carbon in 
moulding. He investigates the action of the blacking used by 
founders, and the rationale of the mixture of carbon in various 
forms with the moulding sand, The article is likely to interest 
a practical founder, who wishes to know something of the theory 
of his art. Uhr (p. 296) describes the —- of the Martin 
process at Lesjifors, Sweden, where it was tried during November 
and December of last year. E. Resch (pp. 801, 309) concludes 
his account of the iron works at Anina, ungary 5 the present 
portions containing a notice of the boiler furnaces, hot blast 
stoves, puddling machinery, rolling mills, and reheating furnaces, 
The article is illustrated by drawings. 
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MEN.—At the mon’ moeting at the City Terminus H: 

on jay, fe Mr. Newton, C.E., president, raged 

chair, James Esq., M.P. an 

member of the institution, and Mr. y read , illus. 
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Boilers.” The sitting was very 1 a , and the pro- 

ceedings were of an interesting . 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
io cuvennmas) 


TRAMWAY CARS, 

Sr,—It was mentioned to me the other day with regard to the 
tramways that the cars were frequently running off the line, and 
also that might be remedied by making the wheels with a 
pivot, as the frame, so that at any sharp turn the tram would 

lide easily round instead of the way in which it now skids. I 
cave mages noticed at the points the horses are made to drag the 
car from one line to another with the wheels skidding against the 
rails. Now I myself don’t at all see why the bogie frame might 
not be adopted with advantage to the wheels; there might be some 
objection raised, viz., that both the back and front wheels will have 
to be made with this frame, as the tramis not turned round, but 
the horses merely taken from one end of the tram to the other. 
Certainly; but I should think that as either end in turn became 
the front of the tram, so the back wheels might be secured by a 
bolt, or in some other manner; and vice versd, as the back ones are 
Jet at li , the ones before acting as the front ones might be 
secured, and so make the axle as if fixed. 


JOHN RICHARD BoGER. 
St. Saviour’s, October 4th, 1871. 


AIR-PUMPS AND CONDENSERS, 

S1r,—I should feel much obliged if any of your readers would 
inform me if there are any condensers, &c., such as those advertised 
in your columus by the Reading Ironworks, and the jet condensers 
used in horizontal ‘engines for the screw propeller, in use which 
are drawing the injection water from a depth of 16ft. to 18ft. I 
have one in hand in which it is desired to do this, and have not 

et succeeded in catching the water. A vacuum of 18in. wi 
a water, and the air-pump, when working as a cold water 
pump, will lift and maintain a vacuum of 23in, When steam is 
exhausted into the condenser by the engine this is reduced to 
2lin., whilst the water is on from a tank overhead, and to less than 
18in. when it is attempted to lift the water and the tank supply 
stopped. This is surprising to me, as the same vacuum is main- 
tained in the cold water pipes as there is in the condenser, by 
means of an air-pipe, found necessary by reason of the pipes having 
arise and then a fall, and again another rise to the condenser. 
The first rise is 14ft., then a fall of 2ft. in a 240ft. length, and the 
last rise is 4ft. Diameter of cylinder, 14}in. by 2ft. Gin. stroke; 
air-pump, 54in. diameter, 2ft. Gin. stroke, double-acting; injection 
cock, 2in. diameter; water-pipes, 4in. Steam to be condensed at 
atmospheric pressure, being worked without expansion. When the 
water is on from the tank the vacuum would be more than 23in. 
but for the air which leaks into the water-pipes being brought into 
the condenser by the air-pipe (from top of syphon), I am aware 
of a case in which the water is drawn the same a but the air- 

ump and condenser are immersed in a cistern, which would pio- 
bably give great assistance at the time when the injection is 
changed from the tank overhead to the suction water. I was led to 
think from this case that there was no great difficulty in dis- 
pensing with the cold water pump. 

October 3rd, 1871. TANTALUS. 

ON THE BITE OF ROAD DRIVING WHEELS, 

Sir,—I now beg leave, not having been since able, to offer some 
remarks on the recent papers which have appeared in your journal 
in reference to the bite of flexible road wheels, ‘‘ Omega,” first 
assuring us that the subject is very imperfectly understood, pro- 
ceeds to say that “‘ It is quite true that friction is independent of 
surface, so long as the surfaces remain intact, but ceases to be 
true the moment abrasion takes place,” and then informs us 
almost in as many words that the correct and indisputable theory 
accounting for the increased bite of a flexible driving wheel is 
simply that, because the bearing surface is increased, ergo the 
friction is increased. Now this theory certainly has the advantage 
of simplicity, yet I think that it will not bear the test of exami- 
nation, and also that it can be shown that the increased bite of 
such a wheel is due to thing else besides friction. 

(1) In the first place Poe -¥ when considering the case of a 
Thomson whee!, states that the asperities of the road sink into 
the soft rubber, the usual case being that the rubber does not 
touch the road at all, the actual treading face being hard steel 

lates, only loaded with from 201b. to 301b. per square inch. 

ow itis known that the bite of a Thomson wheel on macadam 
is not materially affected whether the steel shoes are used or not, 
and this being the case, what becomes of ‘“‘ Umega’s” statement 
(on which he founds his case) that ‘‘ the asperities of the road 
sink into the Thomson tire?” ; 

(2) It is well known that a Thomson wheel working with hard 
steel shoes on flat smooth paving stones has a bite fully twice 
that of a circular wheel under slmilar circumstances. Now would 
** Omega ” kindly explain how much “interlocking of surfaces” 
takes place between the lightly loaded steel shoes (which wear 
— and polished on the face) and the hard paving stones? for 
he has pointed out “that without a mutual interlocking of the 
road and the tire there can be no adhesion,” and by this inter- 
locking he evidently does not refer to that slight action to which 
ordinary friction may be attributed, but to a much grosser and 
more visible effect, as the tenor of his argument shows. Now from 
observation I can say that the hard Thomson shoes do not leave 
the slightest mark on the paving stones, while a rigid wheel 
Fame over them leaves a most distinct track of abrasion; so 

ere we have an unmistakeable case in which the two surfaces 
which cut into each other will not hold, and again a case in which 
there is not the slightest appearance of cutting on cither face, and 
yet the bite is doubled. 

(3) Again ‘‘Omega” virtually says that there is a certain 
amount of bearing surface on a driving wheel which represents a 
minimum bite, sayf= A,. If, then, we reduce the surface the bite 
becomes in to = A,; and if we also increase the surface 
the bite may yet again = A,. The medium amount of surface 
occurs with a circular smooth-soled wheel ; in one case the bearing 
may be reduced to one half by means of cross straps, and in the 
other increased by a flexible tire. It may be arranged that the 
effect is in each case the same, but when the means employed to 
secure this are so diametrically op) is itr ble to 
that they proceed from the same cause? 

(4) Let us now examine the case of an engine with circular 
wheels which has sunk into a grass field. The wheels may be 
18in. wide and 3ft. of the circumference have sunk, giving a 
bearing surface for each wheel of 4°5ft., or 9ft. of custane fe 











PP 


‘or both 
drivers, the dry soil being tightly rammed between the cross bars 
and projecting rivet heads (an everyday oscurrence). Here, then, 
surely of yom according to ‘‘ Omega’s” theory, there should 
be ample esion, for he says ‘‘the advantage of the elastic 
— Sony Some surface, ” oie superficial feet should 
su ve & nt “army of i icant ces,” on 
which he relies. Yet what is the actual fact? simply that the 
be Ry nw by 5 —% oe | 
water, an possi ‘or the to pro 

itself. Now that this case may not be explained awa 

by any reference to the state of the soil, put an en o with 
flexible drivers, having shoes, on the surface of y similar 
er hye nee win Bone De Te this case there 
will and yet it will be 


only, say, 24 superficial feet of 
over | it matter to the wheels. But now allow the 
wheel to sink, as in the former case, it will then very soon 
cease to flatten itself; and when once has occurred, notwith- 
standing that the bearing is in the 
and it will slip de ot FP ee g circular 
however, while the drivers are in the hole the bottom 
so as to cause them to flatten, 


& 


engine come out with the greatest ease, 





Now the f ing instances are well-proved cases, and I think 
clearly show that “bite” does not depend merely on extent of 
surface, and that it may within wide limits be independent of it. 

(5) Allowing “* Omega’s” to be correct, what limits are 
we to assign to the extent to which surface may be while 
still increasing the adhesion? According to his own statement a 
certain amount of surface may have a bite = A. The surface may 
then be multiplied 10, when the bite becomes Ai. Now an 
ordinary rubber wheel has a bearing surface at least ten times that 
of a circular wheel, and pet the bite is not easily doubled thereby. 

(6) May I here beg leave to ask “‘Omega’s” op of the 
following plan of an anchor for rope ploughing tackle which is sug- 

ted by his remarks? Let it consist of light sheet iron, say six 
feet square, covered on the underside with t rubber. Here we 
have thirty-six square feet of bearing (it would be advisable to 
level the surface on which it rests), which would surely give a 
sufficiently large “army of ificant resistances,” and have 
“so multiplied the extension of surface that ample adhesion will 
be secured ” to enable it to stick like wax and stand a heavy pull, 
If “* Omega” thinks it will hold, I hope he will proceed to construct 

improved “ patent anchor” involving his new principle (it would 
be so y to place in position), and I should like much to see the 
start. 
(7) Again, the principle which is true on the road and on smooth- 
ved streets, regarding adhesion, must also be true on the rail. 
ow locomotive adhesion is universally laid down as= weight x 
coefficient of friction. Let, now, the adhesion of an engine with 
twenty-four tons on four wheels = A,; if there should be the same 
weight on eight wheels the adhesion still = A,. According to 
“Omega,” however, it must = A, because there is twice the 
amount of surface bearing on the rail. I also notice in page 211, in 
the description of Mr. Sterling’s engines, a rather hesitating 
assertion that a large driver gives a better hold than a small one 
equally weighted. Now if these facts are true, it is time to know 
how matters stand, and to have some authoritative corrected 
formulz of the general laws of friction. 

(8) Let us now consider the following case of two similar road 
lovomotives, with the wheels of the one skidded, and the other 
trying to draw it. Now whatever be the kind of wheels, I think 
“Omega” must allow that if the “bite” be measured by any 
quantity which is ee ape bs friction alone, that it will be im- 
possible for one engine to sledge the other; for whatever is the 
amount of adhesion of one pair of wheels is the exact measure of 
the driving strain necessary to slip those of the other. Now in 
practice, if the engines have each rigid wheels one cannot move 
the other, but if they have each flexible wheels one can very easily 
draw the other ; which clearly proves that there is some quantity, 
other than that due to friction, which enters intv the calculation 
of the driving strain necessary to slip a flexible driving wheel. 

These various considerations are by no means yet exhausted. For 
instance, say ‘‘Omega’s” little experiment with the lead and the 
file, which I think would not bear much examination; yet I may 
as well now refer to what seems to be the correct reason of the in- 
creased bite of a fiexible wheel, which is simply that sucha 
wheel has the benefit while hauling of a continuous “‘ point 
dappui” at the point B as it rolls along (the line A B 


A 
eB 


being longer than A C, giving increased resistance to the 
wheel slipping, but not, owing to the elastic tire, to its rolling, nor 
yet to its sledging), by means of which it obtains a purchase on 
the road, which may, in a considerable measure, be independent 
of the road friction, From this principle, which is fully ex- 
eiteot in a letter (page 362 of your last volume) the following 
eductions may be drawn:—(1) That the driving strain necessary 
to slip and the power n to sledge a circular wheel are equal 
quantities; (2) that the driving strain necessary to slip and the 
power necessary to sledge a flexible wheel are different quantities, 
the former of which ay! he made much greater than the latter; 
(3) that the ‘‘increased bite” of a flexible wheel, i.¢., increased 
beyond that due to a circular wheel, is only due to its maintaining 
a continuous fulcrum, by means of which it obtains a purchase on 
the road independent of friction; (4) that if a flexible wheel be 
constructed by means of a single band of rubber, under a given 
load the bite is lessened as the breadth is increased; (5) that in 
flexible wheels under equal loads, with a given length of flat, the 
‘increased bite” varies according to the inverse diameter of the 
wheel; (6) that it would be possible for an engine with flexible 
wheels to propel itself on a level, although the road friction were 
absolutely ni/. I may bere observe that I do not wish merely to 
advocate a “‘ favourite hypothesis,” but as ‘‘Omega’s” theo 
seems directly opposed to existing facts it can hardly pass unchal- 
lenged, and I think that he is clearly bound to explain each of the 
cases I have mentioned in paragraphs 1 to 8, and to disprove the 
deductions which follow them. He will doubtlesa be the more 
willing and ready to do this, seeing that he had the statements of 
my former letter before him while writing, when he, no doubt, 
found the arguments so fallacious as to be easily disposed of. So, 
seeing that he has satisfactory replies to my statements at hand, 
might I beg him to favour your readers with them, thereb 
increasing in some measure ‘‘the literature of a subject which is 
meagre to the last degree?” For I am inclined to believe that 
there are some others who think with me regarding the correct 
reason why a flexible wheel increases the bite. 
Leith, October 4th, 1871. LzonaRD J. Topp. 
P.S.—If “‘Omega” should wish it I shall be very happy to 
show him at work a powerful traction engine embodying the prin- 
ciple I have laid down, which, although on a hard road, has a 
bearing only one-fifth of a rubber wheel, will yet in every case 
take a bite equal, and in some, as on causeway, grass land, and 
stubble, much superior to it. L. J. f. 
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SAFETY FOR COAL MINERS.—ECONUMY TO ALL CONCERNED. 
Sin,—The grievous loss of life, misery, and enormous sacrifice 
of — ocourring annually from explosions in coal nines appears 
to : 4 4 means of averting oe have hitherto been 
employ presume to suggest the following, which I trust you 
will find place for in an early number of your journal, ’ 
Has this important question been treated in the most effective 
way to insure success? Not being of the profession, I must 
claim indulgence; my object is solely the good of the public, 
and with that view, endeavour to initiate a systematic plan of in- 
v tion which will embrace all the branches of this subject. I 


pneumatic machines? (2) Safety lamps : To what extent 
the Davy lamp unsafe, and oi tae te ted ? h 
is really the safest lamp to use? (3) Ven : What means 


‘ 


of a com formed for exp for brine or salt in Nova 
Scotia, ae. Verlag venti, idea was not original, for 


he 
I now find thet as far back as July, 1864, Mr. W. Mather read a paper 
bing 's boring to the members of the 
Wales Institute of —<—y and in conclusion said, 
“Tt has been that a few holes of 3ft. diameter bored in 
places chosen with judgment above extensive mines would produce 
a ventilation incom ly better than two h shafts to cause 
the draught.” My idea arose as follows :—While boring for brine we 


had a t escape of carburetted hydrogen gas (marsh gas), so that 
at night the boring tower would appear to be lit up within, 
and the gas would at times escape by a small window over 30ft. in 
height, and play before it for an hour or more in so large a flame 
that the valley was lit up for some distance round. Later, when 
I eoget a brine spring at the depth of 160ft., we had a consider- 
able discharge of sulphuretted hydrogen gas. I was then too little 
acquainted with what had been done of late years to prevent acci- 
dents in coal mines to presume to write on that subject. Findin 
now that so much may yet be done in that way, I venture to 
— hn of information in order to develope this important 
subject. 
I now the boring of ventilators by means of the most 
rapidly-working apparatus we have—Messrs, Mather and Platt’s 
—of say 2ft. in diameter, in pairs as ventilators, and also in ad- 
vance of the workings, either into or just above the seam of coal, 
in order to allow of the escape of gas before the miners come to 
that spot. These may later become ventilators. Would not the 
placing of a chimney with aniron cowl on it (as now used on 
steamers instead of the old wind-rail) over the bore holes when 
used as ventilators, adding a vane by which the wind would turn 
one to face the wind for the downcast, and the other back to the 
wind for the upcast, attain the desired ends? I submit that 2ft. 
diameter bores may not be better than ones on account of 
economy, and allowing of their being p at less di s than 
if they were larger. Will not the Society of Arts undertake the 
arrangements which I now propose? I may later add a few words 
on the subject of cost of borings, hoping to have seen from Messrs. 
Mather and Platt the necessary details, for I was obliged to 
bore by the old method. 
Kennington, October 5th, 1871. J. Deacoy. 





1S ELECTRICITY A FORCE? 


S1z,—I notice in your last impression a letter with the above 
heading from Mr. W. H. Preece, who has taken exception to the 
denial by your reviewer of Culley’s ‘‘ Handbook of Practical Tele- 
graphy” of the fact that ‘‘ electricity isa force.” Mr. Preece has, 
apparently, not only cond d the objection as involving a state- 
ment that is essentially erroneous, but as also deserving of censure 
from the mere fact of its utterance. Your reviewer is charged 
with contradicting or or | the “teachings of our leaders of 
thought in this direction,” and therefore the assertion is presump- 
tuous, and ought not to have been made. NowlI have not the 
least idea of comparing my opinions on this or any other scientific 

uestion with those of the eminent authorities referred to by Mr. 
reece. But I claim the ability to form a definite opinion, 
from an examination of the arguments which have been advanced 
on both sides in reference to the point immediately under discus- 
sion. In this connection, I would ask why the ably defended and, 
to my mind, convincing suggestions, which have at various times 
a in Tue ENGINEER, favouring the views op; 1 baw) 
Preece, should be totally forgotten in a record of the published 
opinions on this subject? The articles to which I refer proceeded 
from the pen of Mr. Desmond G. Fitzgerald, and the arguments 
appear, to my mind, sufficiently striking. The following are in- 
cluded in the number :—In your impression of the 31st of July, 
1868, a letter headed “ Electricity, Can it be Converted into Work 
or Heat?” on the 14th August, a repetition of the matter; and 
11th September, lusion of the ject ; a series of papers on 
“* Electricity and the Correlations of Electrical Force,” commenc- 
ing on the 4th of September, 1868, and continued in following 
bers; the subject d Zz in the Scientific Review, 1st 
March, 1869, under the title “‘Is Electricity a Force” I omitted 
to refer to an article by the same author in THz Encivese for 31st 
January, 1868, headed *‘The Abuse of Dynamical Terms.” In 
these papers the question is exhaustively considered, and I con- 
fess that my own impressions with respect to it have been strongly 
confirmed by their perusal. I do not profess to found my opinion 
— and entirely on the contents of these articles, I do not 
say that I would follow the deductions from them so far as to 
make them supply the answer to the question ‘* What is electri- 
city 7” But to aid in deciding as to what it is not I consider them 
very valuable, and I would commend them to Mr. Preece’s attention. 
Your correspondent states in effect that I have admitted electri- 
city to be matter, because I believe it is not a force, If Iam 
obliged to choose rigidly between these two expressions, I would 
prefer the former; but, with reference to my thoughts on the 
point, I feel at liberty to deny the obligation. I do not make the 
assertion that I shall never believe electricity to be matter ; and I 
have already suggested that in the present state of our knowledge 
we do not know what it really is. I should occupy far too much 
of your space if I were to attempt a detailed explanation in 
favour of an hypothesis that electricity is neither force nor 
matter, and yet has existence. And until a universally accepted 
definition of these two words shall be established I have no doubt 
at all that I should give but little satisfaction. Very eminent 
authorities have pay ory on this point ; and I would particularly 
call attention to the fact that the definitions employed by some of 
these have been erroneously interpreted. For instance, Faraday's 
expression, ‘‘Conservation of Forces” is correctly rendered as 
“conservation of energy.” The same observation — to the 
use of the word in Grove's ‘‘ Correlation of Physical Forces,” and 
the former physicist has defined “‘ matter” in a way that I think 
Mr. Preece does not agree with. But I can bring the question on 
clearer ground, and treat it more determinately by; reference to 
the laws governing the manifestation of electricity. And as I 
must be very brief, I will ask your correspondent if he will inform 
me what the mechanical equivalent of a Farad of electricity is? 
and if he seriously sets about obliging me, I feel sure that, asa 
least result, he will regard somewhat patiently any attempt I may 
hereafter make to show that electricity is not a force, and yet that 
I am not obliged to acknowledge that it must be matter. More than 
this, I — ey not expect that he will be able to oblige me in 
my request, Mr. Preece truly observes, “‘ No one will den 
that gravity is a force.” But if he should fail in piercing tne 4 
the shield that I have offered by way of defence, I am not called 
upon to prove that electricity must also be aforce. I will, how- 
ever, remark, a close consideration of all that we know of 
electricity, its See, and laws, represents it to my mind 

















as 80) t cannot be altogether com to gravity. But 
on this ular point, and in relation to the question “‘ Force or 
matter ?” I will reserve my opinion until your someuendent has 
cleared up the difficulty w I believe I have oe his path. 
And I shall feel my own task easier if he will further give me his 
definition of “ matter,” and draw a line where the 
**material” ends and the “‘ immaterial ” 
Your Reviewer. 


P.8.—The expression of QE* corresponds to the dynamical 
formula MV? ; and both of these mean “* os energy.” The 
proof that electricity is not a force is much easier when referring 
to mathematical illustration than when arguing the question on 
hypothetical reasoning. 





CENTRE-BOARD IRONCLADS, 
S1r,—It has struck me as a yachter that the application of the 
centre-board principle to our ironclads would check the tendency 
Shay hao bo Shee o herve, which seems to arise mainly from 
flatness of floor. A good centre-board let down wonld give 
them more keel where draught of water was no 
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BorteR MakinG In New York.—The verdict in the Westfield 
explosion case, it seems, has given an impetus to the business of 
boiler making in New York city. We understand that the boiler 
—_ in that city were never so busy as at the present time. New 

oilers are making in lieu of old ones, repairs are making, and a 
thorough overhauling instituted. In consequence of the great de- 
mand, boiler plates have advanced half a cent. per lb. In 
addition to this, the indications point to an increased demand 
for a better article of boiler iron than that commonly used. 
Where formerly steamboat and millowners sought the yawn 
ome of iron under a false idea of economy, they now evince a 

esire to secure the best brands inthe market. Provided this be 
not a spasmodic reaction on the part of consumers, the public, as 
well as the consumers, will be ore om Every one conversant 
with the subject must admit that what is commonly termed cheap 
is, in reality, the dearest ironin the end. We trust the example of 
the Eastern consumers will not be lost on the Western market.— 
American Manufacturer. 

WootwicH DockyarD.—The high wall enclosing the dockyard 
at Weolwich on the land side has been cut through to form the 
new road which is to lead to the public wharf and the plots for 
sale from the town, and the demolition of the building slips at 
the eastern end of the yard is almost complete. Lighters and 
mortar boats are being freighted with the materials of these slips, 
and on Tuesday a gang of men commenced the destruction of 
the old boat-house, one of the first buildings erected in this esta- 
blishment. The plots for disposal, including the site given to 
Woolwich for the wharf, amount to hardly five acres, and this now 
appears to be all that the authorities either of the War-office or 
‘Admiralty will not retain. The wall about to be built to divide 
the reserved portion from that part to be sold will be erected 
about 200 yards further east than was contemplated a few weeks 
ago, and will now include both the saw mills and the smithery, 
two very spacious buildings, which are clearly intended to be de- 
voted to the use of the Control Department, for what purpose it 
is not yet stated, but a board of officers made an inspection of 
both buildings on Tuesday afternoon. Her Majesty’s dockyard is 
now the central depét of the Control stores, and since the return 
of some employment the place has lost much of its late desolate 
appearance; the weeds which aad a foot in height in the roads 
have been cut down, and the wharves cleared. 

New Lamp.—Dr. Bachhoffner has produced alamp for burning 
mineral oils, for which he claims that it combines absolute secu- 
rity with great simplicity of construction. It is called ‘The 
Domestic Safety Paraffin Lamp;” for in whatever position the 
lamp may be placed, even should it be inverted either by accident 
or design, the oil is prevented from flowing out. The principle of 
construction admits of great variety of shape, size, and ornamenta- 
tion, suitable either for the drawing-room, or as a night light for 
the bed-chamber; white glass, porcelain, and other fragile mate- 
rials being carefully excluded, and neither plaster of Paris, nor 
any other kind of + for attaching the several parts, being 
necessary. The advantages said to be obtained are :—The air ad- 
mitted to the lamp never comes in contact with that portion of 
the oil in which the wick is immersed; consequently no opening 
in the burner, except for the passage of the wick, is required. 
The very small quantity of oil necessary for the supply of the wick 
is retained in a chamber separated from the reservoir. The oil in 
the reservoir never b over-heated, however long the lamp 
may be kept burning. Should the lamp be overturned, placed on 
its side, or even inverted, the oil cannot flow from the reservoir. 
Should the lamp be overturned the flame is instantly extinguished. 
The lamp cannot get out of order by ordinary use, and, bein 
made of metal, is secure from those accidents to which glass an 
porcelain are liable.-—Journal of the Society of Arts. 

A New Rattway STATION FOR GLOUCESTER. — Passengers 
through the Midland districts have long regarded the Midland 
Company’s station at Gloucester as utterly unfit for so large 
and growing a city, and the town council last Tuesday 
week unanimously resolved to present a petition to the Midland 
Company, reminding them that the place was a wooden structure 
temporarily = up thirty years ago for the use of the Gloucester 
and Birmingham line, yet that, despite the subsequent develop- 
ment of the railway system, the opening of a direct main line of 
communication through Gloucester between the north and the 
west of England, and the fact that the business of the port had 
since greatly increased, this wooden shed, with additions of the 
same character, had still served as a railway station for one of 
the most important towns on the Midland system. Therefore, the 
memorialists asked that a proper station should now be provided, 
and that there should also be a ticket platform near the park. 
The mayor said that the chairman of the Midland Company, Mr. 
Price, M.P. for the city, had assured him that he and his co- 
directors had already voted money for the purpose, and were 
willing to build in G ter a hand station as soon as due 
terms had been made with the Great Western Company. ‘“‘ For,” 
said Mr. Price, ‘‘I feel that the present station is a disgrace to 
Gloucester.” The mayor declared that during the late rains the 
water had dripped through the station roof as through a colander. 
There seemed a further feeling that the Great Western and the 
Midland companies might unite in the scheme, and thus that there 
might be the present union of the stations, with due convenience 
onl beauty ; and a short memorial to the Great Western was also 
agreed upon. 

INVENTORS IN AMERICA.—The following is an extract from the 
address of George Haseltine, M.A., L.L.B., at the quarterly meet+ 
ing of London Patent Solicitors :—The State of New York, seventy 
years ago, granted Robert R. Livingston, for a limited term, the 

** exclusive right” of constructing and navigating, within its boun- 
daries, every “‘species of boats” moved by the “force of fire or 
steam,” conditional on his providing, before the expiration of 
twelve ths, a ‘‘ steamboat” of ‘‘ twenty tons capacity” with a 
**mean speed” of four miles an hour on the Hudson river. The 
patentee forfeited his right, which was twice renewed to himself 

















THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


2457. JosepH Kaye, Kirkstall, Leeds, Yorkshire, “‘Improvements in 
factory lamps.” 

2459. Epwarp Hewson Huau, Royal Hotel, Bridge-street, Blackfriars, 
London, ‘‘An apparatus for keeping off flies, mosquitoes, and similar 
insects.”—18th September, 1871. 

2467. Wittiam Ropert Lake, p igs, London, “Im- 
provements in torsion springs and their bearings for carriages and 
machinery.”—A communication from Benjamin Hershey, Edward Geer, 
Richard Dudley, and Richard Francis Gaggin, Erie, Pennsylvania, U.S. 
—19th September, 1871. 

2471. Joun SHanks, Barrhead, Renfrewshire, N.B., “‘ Improvements in 
bath fittings.” 

2479. Wittiam Martin, Sherwood-street, Nottingham, ‘‘ Improvements 
in lace machinery, and the production of a novel description of fabric 
thereon.”—20th September, 1871. 

1497, Henry Suaw, Brunswick-terrace, Camberwell, Surrey, ‘‘ Improve- 
ments in the means for retarding the wheels of railway es in 
motion.”—6th June, 1871. 

1617. Epwarp Jones, Birmingham, ‘Improvements in machinery for 
the manufacture of metallic cartridge cases.”—20th June, 1871. 

1737. Henry Bessemer, Queen-street-place, Cannon-street, London, 
‘Improvements in the construction of pavements or floors of the 
class generally known as asphalte pavement or floors.”—4th July, 1871. 

2001. Naruaniei CLayTon and JoserH SHUTTLEWoRTH, Lincoln, ‘‘ Im- 
provements in the construction and mode of fixing the brackets which 
carry the crank shaft bearings of portable and other steam engines.”— 
29th July, 1871. 

2027. Joun Perriz, jun., Rochdale, I e, “Impr ts in 
machinery or apparatus for steeping, scouring, and washing wool and 
other fibrous materials.” —1st August, 1871. 

2033, Epme AuausTIn CHAMEROY, Boulevart de Strasbourg, Paris, ‘‘ Im- 
provements in apparatus for regalating the pressure in delivery pipes 
of water, gas, steam, and other fluids.”—2nd August, 1871. 

2137. Tuomas GiLes, Craven-street, Hulme, Manchester, ‘‘ Impr t 
iu steam engines and in slide valves for the same.”—14th August, 1871. 
2148. Jasper Aucustus Smart, Kendal, Westmorland, “‘ Improved appa- 

ratus for and means of extracting grease from scrap or waste 


leather. 
2145. Witt1am MiTcHELL, Waterfoot, near Manchester, 
in machinery er apparatus to be used in printing 


druggets. 

2153. DanieL Cote Lowser, Church-street, Warrington, Lancashire, 
‘‘Improvements in presses for compressing trusses or bales of hay, 
straw, and other merchandise.”—15th August, 1871. 

2169, WattER Wewpon, The Cedars, Putney, Surrey, “‘ Improvements 
having for object the recovery of the sulphur employed in the manu- 
facture of soda and potash.” 

2173, Joun Norman, Glasgow, 
apparatus for abstracting heat. 

2177. KennetTH Murray, Tain, Ross, N.B., “Improvements in the con- 
struction of fences.”—18th August, 1871. 

219, Wittiam Henry Moore, High-street, Denmark-hill, Surrey, ‘‘ Im- 
provements in filters.”—19th August, 1871. 

2207. NreLs JocuuMseEN, Leith, Midlothian,°N.B., ‘‘ An improved material 
applicable to the manufacture of valves for pumps and other purposes.” 
22nd August, 1871. 

2223. Georce Watson, Plaistow, Essex, and Huca AnpRrews, Newcastle- 
on-Tyne, Northumberland, “ An improved safety valve for marine 
boilers and other purposes.”—24th August, 1871. 

2227. WittiaAM ADOLPHUS ALCORN, Bagshot-street, Albany-road, Surrey, 
** An improved method for the protection of bottles and other fragile 
substances by a covering of wood and felt, with machinery for the 
manufacture of the same.” 

2229. CHaRLES DENTON ABEL, Southampton-buildings, Chancery-lane, 
London, ‘“‘ An improved method of supplying steam to compound or 
double-cylinder expansive steam engines, and apparatus employed for 
that purpose.”—A communication from Messrs, Leon Allart Rousseau, 
sen. and jun., Roubaix, Nord, France. 

2231. Tuomas James Smiru, Fleet-street, London, ‘‘ An improved pro- 
cess for producing ammonia.”—A communication from Cyprien Marie 
Tessie du Motay, Paris. 

2235. Masor Epwin Ropert WeTHERED, Woolwich, Kent, “ Improvements 
in hammocks, suitable also for being used as a chair or as a stretcher.” 
—25th August, 1871. 

2255. Pau Nestor PriquEteR, Rue des Vinaigriers, Paris, ‘‘ An improved 
machinery for heading or punching pins, nails, rivets, screws, and 
other similar articles.” 

2261. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘ Improve- 
ments in the generation of steam, and in the apparatus employed 
therein.”—A communication from Augustus Collingridge, and William 
Stephen, Dunkerque, France.—28th August, 1871. 

2265. Henry SourHWELL, Rochdale, Lancashire, *‘ Certain improvements 
in the construction of bobbins.”—29th August, 1871. 

2277. Joun CARTER RaMSDEN, Halifax, Yorkshire, ‘‘ Improvements in the 
—_ or apparatus of looms for producing pile fabrics.”—30th 

ugust, 1871. 

2291. WiLt1am Asucrort, Ivory Cottage, Wellington-road, Bow, London, 

ine for facture 
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Lanarkshire, N.B., ‘‘ Improvements in 





“ An improved hine for the of cardboard in continuous 
lengths, and for cutting and colouring or staining the same.”—31st 
August, 1871. 


2313. Sir WiLL1AM FotruerGiti-Cooke, Branksea Lodge, Tooting, Surrey, 
“‘ Improvements in the working of railway trains, which improvements 
are applicable more especially to short underground lines of railway 
running trains at short intervals.” 

2319. Jonn Priestman and Tuomas PriestMaNn, Preston, Cheshire, ‘‘ Im- 
provements in the construction of apparatus for rolling leather.”—2nd 
September, 1871. 

2345. Wiitiam Epwarp Newton, Chancery-lane, London, ‘“ Improve- 
ments in the construction of and mode of propelling navigable vessels.” 
—A communication from Benjamin Talbot Babbitt, New York, U.S.— 
5th September, 187i. 

2349. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improve- 
ments in breech-loading small arms.”—A communication from La 
Société Industrielle Suisse, Newheusen, near Schaffhausen, Switzer- 
land.—6th September, 1871. 

2361. Epwarp Hume, Kingston-upon-Hull, ‘‘ Improvements in appa- 
ratus oe loading or discharging grain, seed, salt, coal, ballast, or other 


materials. 

2365. Tuomas James Smitu, Fleet-strect, London, “ Improvements in 
clips or shears for shearing or clipping horses and other animals, which 
are also applicable for other purposes.”—A communication from Auguste 
pongees, Leon Bouttier, and Charles Vincent, Boulevart de Strasbourg, 


Paris. 
2365. MARIANO BILLINGHURST, Tavistock Hotel, Covent-garden, London, 
‘*A new and improved harrow or clod-breaking apparatus.”—A com- 





and associate, Robert Fulton, for terms of twenty years. This 


grant possesses a varied interest, and affords an eloquent illustration | 2369. Tomrxms DELAVAN JERMAIN, 


of the infancy and progress of steam navigation, with which the 
name of Fulton is so intimately associated—a progress that, in half 
a century, attained a speed of twenty-five miles an hour on the 
Hudson, and transformed a “ boat of twenty tons” into a steam- 
ship of more thousands, The commercial success of this “ fire- 
steam” navigation excited the avarice of losing competitors, whose 
infringement was the subject of a Chancery suit, that was appealed 
to the Court of Errors, of which Chancellor Kent, the American 
Blackstone, was then a justice, and decided in favour of the local 
patent firming the concurrent though subordinate juris- 
diction of the States in this class of legislation. The first national 
congress foundeda general patent system, which has been repeated! 
amended, and was ‘‘crowned” by the liberal statute of last year. This 
legislation, which, recognising the universal brotherhood of genius, 
bestows — privileges on “first” inventors without distinction, 
and virtually without price, has made America the home of in- 
ventions—the paradise of patentees. More than sixty thousand 
patents have been issued in five years, and half as many applica- 
tions rejected—on strict investigation of novelty—still the rate of 
issue increases, giving new life to all the industries, The money 
‘value of these patents is counted by millions; their value to the 
nation exceeds its vast indebtedness. Inventions constitute the 
_great wealth of the country, whose marvellous aay 
owes less to the richness of its mountains and fertility of its 
plains than to the creative genius of the people. The demand for 
new inventions is insatiable, enterprises are impatient, and the 
State that stimulated the ingenuity of a Fulton to design a 
‘*twenty-ton steamboat” for the Hudson river, now offers 
rewards of £20,000 for the promotion of steam navigation on the 
Erie Canal. Inventors are honoured as public benefactors, and 
the nation has erected to its hundred thousand patentees—the 
leader of its grand army of industrial progress—a marble temple 


of art, the noblest structure ever dedicated to the genius of 
invention, 
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tion from Estevan Ojeda, Chivilcoy, Beunos Ayres (Argentine 

Republic). 

Chancery-lane, London, “ Improve- 
ments in printing machinery.” -- A communication from George P. 
Gordon, Rahway, New Jersey, U.S.—7th September, 1871. 

2387. Henry Bay iss, Birmingh “Imp ts in nipple wrenches 
or nipple keys for breech and muzzle-loading onal arms.” —9th 
September, 1871. 

2462. Witt1am Pawson, (Westgate, Grantham, Li 5 
ments in taps or valves for hot and cold water ——— 

2466. Bexsamin Brown, Ely Fibre Works, Cardiff, Glamorganshire, 
“Improvements in boilers for treating wood and fibrous substances 
requiring t heat and p " September, 1871. 

2470. Joun Owen, Bowdon, Cheshire, ‘‘ Improvements in the construction 
of high-pressure filters.” 

2474. — mare nec Cen ths conde with oiien port “Im me 
ments in apparatus for grin the w portions of card- 
ing engines are clothed or covered.” 

2476. Lauritz Drerricuson, Lancaster-road, Notting-hill, London, ‘‘ An 
improved safety hoist and portable scaffold.” 

2478. ALEXANDER WILSON and Georce Barrrces Woop, Sheffield, ‘ Im- 
proved apparatus for making Bessemer steel.” 

2480. THomas Raprorp, Kidderminster, Worcestershire. ‘‘ Improvements 
in creel and other similar frames.” —20th September, 1871. 

2490. Wi.t1am Epwarp Gepoe, Wellington-street, Strand, London, ‘* Novel 
applications of sponge and clippings of sponges to the construction of 
various articles.”—A communication from William Pavel, Faubourg 
St. Martin, Paris. 

2492. Isaac ALDEBERT, Long-acre, London, ‘“‘ Improvements in carriages.” 
—2lst September, 1871. ‘ 

2494. Epwarp THomas Hucues, Chancery-lane, London, ‘‘ Improvements 
in lubricators for steam engines.”—A communication from James 
Hi r, New Haven, Connecticut, U.S. 

2498. Desnsan Atwoop Harpy and Avucustus Epwarp Stayner, Shef- 
field, and Jonataan Harrison, Eastwood, Nottinghamshire, “‘ Im- 
provements in picks, hammers, axes, adzes, and similar tools.” 

2500. Joun CarrinaTon Se..ars, Birkenhead, re, ‘‘ Improve- 
ments in charring or carbonising peat, and in apparatus employed 


2502. Wittram Epwarp Gepce, Lee ape ane Strand, London, 
“An im ed machine or apparatus for cleansing in.”—A com- 
munication from Charles Vigreux, Boulevart Bonne-Nouvelle, Paris, 
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2504. Bristow Hoxt, Serle-street, Lincoln’s-inn, London, ‘‘Improve- 
ments in quilting machines.”—A communication from William John 
Tate and Henry Reeve Mitchell, Philadelphia, Pennsylvania, U.S. 

2506. Ricwarp Bickerton and RaupH Bickerton, Berwick-upon-Tweed, 
— in reaping and mowing hi "—22nd September, 

71. 

2510. Wittiam Epwarp Gepcz, Wellington-street, Strand, London, ‘‘A 
new or improved lighting and heating apparatus.”—A communication 
from Jules Bontems, Faubourg St. Martin, Paris, France. 

2512. Joun Bett Muscuamp, Kensington, London, ‘‘ A new or improved 
liquid meter.” 

2514. Jonn Oates Greenwoop, Daniet Miris, and Mason PEARSON, 
Bradford, Yorkshire, ‘(Improvements in apparatus for the weaving of 
narrow fabrics, part of which improvements is also applicable in the 
weaving of other fabrics.” 

2516. Freperic CLaupet, Coleman-street, London, “ Improvements in 
treating solutions obtained from a =e pyrites. 

2518. tame wap Regen ge bane —% bY sea Bm ane 

ery for pre ig and com! wool, flax, , cotton, an 
other fibrous substances, and in oils and waste from such sub- 
stances. 

2520. THoMas ALEXANDER E.uiott, Rathmines, Dublin, Ireland, ‘‘ Im- 

rovements in apparatus for reefing and furling mainsails of ships and 
ts. 


2522. Epwin CHartes Green, Cheltenham, Gloucestershire, ‘‘ Improve- 
ments in breech-loading small arms.” — communication from 
Frederick J. Abbey and James H. Foster, Chicago, U.8.—23rd September, 


1871. 

= J OHN Battey, Dublin, Ireland, “‘ A new or improved joint for screw 
es, 

2532. Epwin Dopagon, Wilsden, near Bingley, Yorkshire, ‘‘ Improve- 
ments in frames or apparatus for making mats of hemp or other 
suitable material.”—25th September, 1871. 








Inventions Protected for Six Months on the Deposits of 
Complete Specifications. 


2554. Witt1am Ropert Lake, Southampton-buildings, London, ‘‘ Im- 
provements in the manufacture of artificial asphalt salt.”—A com- 
munication from Archibald Burnett Vandemark and Samuel Register 

charf, Jersey, U.8S.—28th September, 1871. 

£582. EpMuND Epwarpbs, Southampton-buildings, Ch 'y-lane, London, 
“Improvements in apparatus for p ing and densing metal in a 

liquid or semi-liquid state while in a mould.”—A communication from 
Jobn Blake Tarr, Fairhaven, Bristol, Massachusetts, U.S. — 20th 
September, 1871. 

2583. GrorGe Hase.tine, Southampt , London, “ Improve- 
ments in‘churns.”—A communication from Elias Groat, Milo Bushnell 
ag and William Cantelow, Napa, California, U.S.—30th September, 


2599. Wittiam Rosert Lake, Southampton-buildings, London, ‘“‘Im- 
provements in the manufacture of inflammable — and in apparatus 
employed therefor.”—A communication from Edward Harris Potter, 
New York, U.S.—2nd October, 1871. 
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Patents on which the Stamp Duty of £50 has been Paid. 

3029. Zaccheus Sarmeprton, Redditch, Worcestershire, ‘Packing or 
putting up needles for sale, &c.”—3rd October, 1868. 

3033. Benzamin Epwarp Reina NEwLanps, Charlton, Kent, ‘* Manure, 
&c.”—3)d October, 1868. 

= Tuomas Reap, Old Broad-street, London, “‘ Bottles.”—9th 

ictober, 1868. 

3365. Witu1aM RoBert Lake, Southampton-buildings, London, “ Nailing 
or pegging soles to boots or shoes.”—5th November, 1868. 

2428. Joun Scort, Sheffield, ‘‘ Preparing food for horses, é&c.”—Ist 
August, 1868. 

3060. Epwarp Tomas Hvuaues, Chancery-lane, London, ‘“‘ Generating 
electricity by heat.”—7th October, 1868. 

$111. FrepEerick Barnett, Rue de Rivoli, Paris, “Paving.”—10th October, 


1868. 

8068. WesTLey Ricwarps, Birmingham, “Cartridges.”—7th October, 1868. 

8086. James Dewar, Kirkcaldy, Fifeshire, N.B., ‘‘ Preparing food from 
the entrails of animals.”—8th October, 1868. 

3056. Davip MarsHa.t, Leith, Midlothian, N.B., ‘‘ Packing for the tubes 
of surface condensers, &c.”—7th October, 1868. 

3061. WitL1aw Rossetrer, Accrington, Lancashire, ‘‘ Warping or beam- 
ing machines.”—7th October, 1868. 

8072. JoserH Cuaupron, Brussels, Belgium, “ Boring or sinking pits or 
shafts for mines, &c.”—8th October, 1868. 

8093. James VARLEY, Leeds, Yorkshire, and Sam Warsurton VaR.ey, 
Dresden, Saxony, ‘‘ Treating waste silk, &c.”—9t# October, 1868. 

3110, GzorGE Perrig Grant, Knight’s-place, Wafdsworthb-road, Surrey, 
“Bung bushes for casks, &c.”—10th October, 668. 

3055. JouN Henry Jounson, Lincoln’s-inn-fields, London, ‘Textile 
— applicable as blankets for printing presses, &c.”—7th October, 
1 


3113. Roserr Top, Leith, Midlothian, N.B., “Separating and cleaning 


sharps or middlings, groats ef wheat, and other partial, rund grain. 
—10th October, 1868. — 


Notices of Intention to Proceed with Patents. 


1426. Joun MANUEL, sen., JonN Manvust, jun., Sheffield, “‘Self-acting 
lever blind-roller furniture.”—27th May, 1871. 
1431. Jonn Dorrett, Westbromwich, and Joun Freperick Rvupoe, 
com =~ Smethwick, “Slabbing and blooming iron and steel.” —29th 
ay,  & 
1434. Ropert Barker, Berry Brow, Huddersfield, ‘‘ Cleaning and pre- 


paring cotton, &c.”—30th May, 1871. 

a“. HENRY Davipson Pxirmsor., Golden-square, London, “ Safety 
amps.” 

1450. Joun Hewsry Jonnson, Lincoln’s-inn-fields, London, ‘ Heating 
apparatus.”-—A communication from Samuel Anson Hill and Charles 


Frederick Thumm.—3lst May, 1871. 
a Sees FREDERICK CHEW, Haversteck-hill, London, “ Piano- 
me . 


1460. Isac Louis PuLvermacner, “Electric, galvanic, and magnetic 
chains, &c.” —1st June, 1871. 

1469. ApoLPHUS VipEKY, Islington, London, “Separating excrement 
from urine and water, &.”—A communication from Hyppolite May- 








rargues. 

1471. Josera Rotnery and AnpREw Roruery, Waterloo Main Colliery, 
Leeds, ‘‘ Cutting coal, &c.” 

1472. Fs Dean and JoHN Horton, Birmingham, ‘Cut nails and 
ta 6, ” 


1475. + yp - na Islington, London, ‘‘ Folding perambulators.” 
—2nd June, ° 
1476. MATTHEW ANDREW Murr and James MoltwHam, Glasgow, N.B., 
“ Looms for weaving.” 
1481. Epwarp CLARKE and Jonn Hucues, Ponkey, “‘ Safety apparatus to 
be connected with cages for mines and shafts.” 
“=. oa Serb, Preston, “‘ Spinning and doubling cotton, &c.”—3rd 
une, 
1485. Samuet Warraker, Liverpool, ‘‘ Taps or cocks.” 
1486. THomas THompson Buarr, Liverpool, ‘‘ Compositions for coating the 
bottoms of ships, &c.” 
1492. ALFRED TeaGue, Birmingham, “ Vices.”—A communication from 
John Simpson.—5ith June, 1871. 
1497. Henry Suaw, Brunswick-terrace, Camberwell, Surrey, ‘‘ Retarding 
the wheels of railway carriages in motion.”—6th June, 1871. 
1512. Jonn SipyNey EATH, Thomas-street, Oxford-street, London, 
1508 Jase Bocsonen Glasgow soa aa” Minamsins, Suiting, dicate 
528. JAMES ROBERTSON, ~_ Rn, © 4 Zz, Z, 
lishing metal, &c.” 
_ ‘ROCKFORD, Holywell, ‘‘ Alkalies and their salts.”—9th 
® 


June, ° 
1559. James Hunter, Coltness Ironworks, Lanarkshire, N.B., ‘ Utilising 
the waste gases formed in blast furnaces by the reduction and Iting 


o! e. 

1563. WrtL1am Epoar Simonps, Hartford, Connecticut, U.S., “ Governors 
for controlling the of steam engines and water wheels.”—A com- 
munication from Horatio Bulkley Weaver. 

1566. Luke CHAPMAN, , Connecticut, U.8., ‘‘ Gang ploughs.” — 
ar. Guowan Bai Glasgow, N.B., and J McF. Middl 
1567. GEoRGE BARK! , N.B., an AMES MCFARLANE, es- 

* Rails for railwa; 


1575. Freperick Henry TREVITHICK, Guildford-road, Surrey, ‘‘ Excavating 

land.”—14th June, 1871. 

1644. Jonw Cameron MacDonatp, Waddon, and Josern CALVERLEY, 
pr aps Bese Camberwell, Surrey, ‘‘ Printing and cutting into sheets 
rolls of paper, &c.”— June, 1871. 

1659. Bristow Hont, Serle-street, Lincoln’s-inn, London, “ Cylinders of 
steam engines.”—A communication from Henry Wright Adams,— 24th 
June,1871. 

1676. ALEXANDER MELVILLE CLark, Chancery-lane, London, “ Rail or 
tramway and rolling stock for the of cultural produce, 
&c.”—A communication from Henri Adolphe Corbin.—26th June, 1871. 

1692. Henry Larce, Berners-street, London, ‘“‘ Bricks, tiles, &c.”—28th 


June, 1871. 
. Henry Bessemer, Queen-street-place, Cannon-street, London 
Rees Ah Jl olner Farm, Bosham, near Chichester, ‘ Cover- 
ILLIAM WALKER, near a , 
ings for ricks ox stacks of hay, gard, &¢.”—12¢h Jyly, 1871, * 
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=. Saeed Eaton, eet Swansea, ‘Coke ovens.”—l4th July, 


1997. — Rosert Lake, London, “ Auto- 
matic compensating > for tee goversiors of motive power 

* engines.”—A communication from Gustave —20th July, 1871. 

2034. ARCHIBALD Mvwsro, Arbroath, 


+h hnildin 





N.B., and WiLtiaM Benner ~~ iN, 

Glasgow, N.B., “‘ Machinery for cutting stone, stone, slate, marble, _— 
2rd August, 1871. 

2056. Davip CLovis Knas, Paris, “ fatty and other substances 


of commercial value.”—3rd August, 1871. 

2083. Witt1am Henry Parossor, Tralee, Ireland, and Joun ViNcENT 
Statrery, We High-street, -street, Borough, Surrey, “Curing 
“bacon.” —7th August, 1871. 

2131. James MacpHerson, Aberdeen, N.B., “ Ships, yachts, and boats.”— 
12th August, 1871. 

2138. Wittiam Ropert Lake, & London, “ Dress 
protectors or diapers.”—A communication from Frederick Wittram.— 
14th August, 1871. 

2142, Francis Josepa CuHaTrie_p, Thorp Hamlet, “ Furnaces, &c.”— 


ugust, 187 
2187. ew pan Westiake and Henry Tsompson, Fordingbridge, ‘*‘ Clean- 


flax, '—19th August, 1871. 
2220, James Barr, “ Propelling ships.”—A communication from 
Alexander Y: 


oung. 

2223. Georce Warsox, Plaistow, and Hcen AnpDREews, Newcastle-on- 
Tyne, “ Safety valves.”—24th August, 1871. 

2277. Jous Carter RamsDen, » “Looms for producing plle 
fabrics.”—30th August, 1871. 

2309. Caartes Hovce and Isaac Baitey, Keighley, ‘‘ Washing wool, &c.” 

“* Breech-loading small arms.” 
2345. Wint1am Epwarp Newron, cery-lane, **Propelling 
vigabl nication from Benjamin bot Babbitt. 
—5th September, 1871. 

2349. Joun Henry Jonson, Lincoln’s-inn-fields, London, ‘‘ Breech- 
loading small arms.”—A communication from La Société Industrielle 
Suisse.—6th September, 1871. 

2375. THoMas ALEXANDER E..iotr, Rathmines, Ireland, “Ships or 
vessels.” —8th September, 1871. 

2393. Atrrep Vincent Newton, Chancery-lane, London, “ Preventing 
the oxidation or corrosion of iron exposed to water or dampness.”—A 
communication from Cornelius Godfrey.—11th September, 1871. 
pe Mom a ng spinning cotton, May 12th Se ee 1871 

m or pe pte . 4 

2424. James Howarp, Bedford, “ ."—14th September, 1871. 

2450. Witu1aM Henry MaiTLanp, a London, “ Coating 
metals with copper, &c.”—16th = 

2452. Feuix Hexry Marcu, Gothic Co tages, Serpentine-road, Park 

. Village East, London, ‘‘ Bottles.”—18th September, 1871. 

2492. Isaac ALDEBERT, Long-acre, London, “ Carriages.”—2lst September, 


1871. 
an interest in g any one of such applications 
Boren? leave ~— in writing of their objections to such application 
at the office of the Commissioners of Patents, within fourteen 8 of its 
date. 


+h +, tril 44 
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ABSTRAOTS OF SPECIFICATIONS. 


The following Abstracts are Gaeens ani and arranged from those published by 
the authority of the Commissioners of Patents. 


Class 1.—PRIME MOVERS. 
Including Fw Steam and other Engines, Horse, Wind, and 


‘ater Mills, Gearing, Boilers, Fittings, &c. 
$13. G. wiat Buckland, *‘Smoke-consuming apparatus.”—Dated 25th 


March, 1871. 
a for introducing heated 
of steam 





This invention relates to a ge 


air into the flame generated in the boilers, for the 
purpose of preventing the formation 4 - cmoke or effecting its combustion 
when formed. 

622. D. Munro, Johnst Renfrewshire, N.B., ‘‘ Furnaces and boilers.”— 





Dated 2th.  itarehs 1871. 

The feature of novelty which constitutes this invention is the forming 
of the furnace door framing and the shell of the fire-grate a and the 
admission of water thereinto, for the purpose of preserving the material 
of which they are composed, 

823, P. 8S. Puiurps, Abertelery, and T. oa, Newport, Monmouthshire, 
“ Steam generators.”—Dated 28th March, 1871. 

This invention relates mainly to vertical boilers, but is applicable to 
other descriptions of boilers, =a has for its object the construction of 
such boilers in such a manner as to ane an increased heating surface, 
and consists in ij in the tube or fire-box thereof a number of 
conical tubes ante at their ae or larger end to the fire-box by being 
screwed or riveted, and secured at their smaller end into a tube in the 
centre of the fire-box by being riveted at the end, screwed in, or other- 
i be ie top of the fire-box 
and extends downwards below the tubes which are connected to it. 


824. A, J. H. Kino, Glasgow, ‘* Motive power engines.” —Dated 28th March, 
In carrying out the invention a “te 8 is h- with a piston 

having com tively deep flanges, ani ets for steam and 

two outlets for cubeass; but these 


a 
admitting steam to the space at the ans side of the piston, 
Whish Sanes dhe ton back, and is cut in itsturn. As the piston 
reaches either end of its stroke the other edge of its flange uncovers one 
of the exhaust ports. 

838. W. R. Lake, Southampton-buildi London, ‘‘ Steam pumping en- 
gunes.”—A communication.—Dated 29th March, 1871. 
The First part of this invention consists in combining with one or more 
benches of retorts a team pump, taking the a al 
: waa oxhatiter in such a manner that wo se 
8 requ to impart motion to the exhauster. e ping eylind 
connects with the gas discharge pi by means of two pipes, ono pipes 
are sepurated ions os each other by x rig ape each is Soovided, with its 
own ey cock in ‘such a manner that by adjusting ths coche the pump 
can be thrown in or out of connection with ‘the gas pipe. By the action 








Sie CER gale Chee governor constru 

the steam of the engine will close the throttle valve whenever the 
stroke of the said ‘piston increases beyond the desired limit. The Sixth 
part of this invention relates to mechanism by which the supply of | 
steam to the steam cylinder is either ieee f or wholly cut off by the 


ne Goat 9 box. Zio tam eve ctunested of their respective ends 


by a horizontal rod running across the car. phd hy mph 
levers c under the control of the driver, so that he may lower or 
adjust the according to which end isin front. The clearer is 


fitted with a flat or convex piece of iadia-rubber, which just clears the 





action of a piston on a tappet extending into the cylinder, whenever the , metals or track. In front or behind this rubber is a boss, into which is 
the exceeds a certain eo This object is effected b & | screwed a metal clearer to remove hard dirt from the groove of the rail. 
lever — counsel tothe spindle of the throttle valve, and controlled | A strong bristle brush may be substituted for this metal clearer at 
on te fe pt ne in tick | 200. @. 
venth part vention re a di ©, w G. BE. Price, Lieutenan: “Signa = 
the valve of the vy my Foe | steam cylinder is pen pe means = 29th March, TTL. t in the Royal Navy, Ling.” —Dated 
of a rod secu the piston of the pumping cylinder and ex According to this invention fog signals are tationed at short dist 
aeate cylinder, or vice versa, in such a manner that the | | apart along the line of railway, o such portion theet n it is desired to 
steam cylinder and the pumping cylinder can be placed as close er protect, and electricity is employed to fire them by means of two insu- 
ma) Also to the arrangement of steam chambers in the ted wires, in such manner that when an communica 





a wires ond wete Gas of She pumas ylind © 
ments in the arrangement taper suckets in the partitions 
of the valve chamber, the said sockets being intended to receive the 
valve ra secondly, in the ment in a valve chest having the 
for the pe waive tn plug op and doce ween he Guling aiitiie @ 
for the u valve up wh upon; or 

een valve tee is pe A Pam tndepentons of that of the other valve ; 

a 


secured in the bottom of the valve chest, the said spindle forming 
the guide on wi! the valves move up and down; fourthly, in the 
ment of valve seats with a lug extending there- 

from in a radial ion. The N ve tmppen yp ~ Ae 
improvement in the piston king of a steam or pump cylinder, and 
in or wedges provided 





Tenth of this invention relates to a lubricating attachment to the 
valve chests of d whic si a reservoir pro 
with a closely-fi cover, and with an 1 to the interior 


of the valve chest. 


e opening may be ——- a stop valve, so 
that the flow of oil into the valve chest can ited. 


ith the oil 





piston-rod 

gine can be operated by and it of a con- 
enser connected to the ft AK ri the pumping or blowing cylin- 

der, and also to the exhaust e steam cylinder of a direct-acting 

engine. The Twelfth part invention in the arrangement 


of a double-acting cataract on the piston-rod of the 
an engine with steam moved valves, in such a manner that the slamming 
piston can be effectually effi rteenth part 
of this invention relates to a sand in which the -acting blowing ae 
the weight of the — and 
ther by applying a check to the lower dis- 
cylinder, or by a loaded exhaust on the 
pose Ey ty Lape me er. The Fourteenth - this invention 
Le ae ph wap & Se the heads of the blowing 
or pumping cylinder, in such a manner hen the pressure exceeds 
the said oe are blown out. The Fifteenth part of this 
invention ee 2 -acting steam aon, & which TY is 
pistons : w an oscilla’ motion 
yp ee and which of ausary patna’ so that the direction in 
which the steam acts is changed — Faed 5 ve receives the required 
ion. 
840. E. J. C. Wetcn, seas, (Hampstead-road, “‘ Steam eagines.”— 
Dated 29th March, 1 
This invention woud 4 casting the cylinders of engines in which the 
same are lel to each other in one operation, the steam chest being 
afterwards bored out. 
874. I. W. Bovttor, any yee oH “* Boilers.” — Dated 1st April, 187 
The invention combining with boilers, having hvrizontal or 
diagonal flues, and having a ether eylindrical or stayed tire-boxes, a series 


of water tubes toeach other in sets, each set being fixed 
across the flue in a plane - + “ ~— angle to its axis, but with the tubes 
in a diagonal position, and with the diagonal inclination of the tubes re- 


versed in each alternate set. The petitioner fers to make the flues 
with tubes in them so as to be secured to the shell of the boiler by flanges 

and bolts, and in some cases to make the flues with tubes in them in 
sections to be secured by flanges and ——_— flues or sections of 
flues can be readily when 








Class 2,- TRANSPORT. 
Including Railways and Plant, Road-making, Steam Vessels, Ma- 
yet By - Fittings, Sailing Vessels, Boats, Carriages, Carts, 
a % 
ag Janicki, St. Petersburg, “ Floating dock.”—Dated 23rd March, 


71. 

The object of this invention is to make an improved floa dock to be 
afterwards used as a dry dock for ships when their sheathing, keel, 
propellers, or other parts req red, the dock being raised by 
compressed air with or without « external floats. Thedock consists of one 
or more metal caissons of several compartments for forming the bridge or 

tform on which the shi; is to rest, the caissons being without bottoms, 

t held together at the sides and top by rods and bars in any Fequired 
=. At the longitu udinal sides of the caissons there are upright 
ited with raili and in one arrangement to 

both the outside of the caisson are juinted two series of connecting 

and floats. Qne series of connecting rods at each side are jointed at the 
end to the bottom of the single or compound caisson and at their other 
ends to floats, and the other series of connecting rods are connected .t 
one end to the first series of rods, and at their other ends to sliding 
or frames at the sides of thi e caissons, the connections being 

kept above the water by means of Ad Below the bridge or platform 
there are pipes taps communicating with pumps for forcing air when 


796. F hie Oh Gateshead, Durham, “Signalling at sea.”—Dated 23rd 
a 
This invention consists in a novel te by means a tus for enabling 
of audible 





steam ships or sailing ay A indicate signals, to 
any vessels that may be within —, the course they are 
steering or within one point thereof. oe e helm is put to port 


or to starboard, its chief use being at night or during foggy weather to 

prevent collision. 

801. G. J. Cross, New-Crose, “ Permanent way.”-- Dated 16th March, 1871. 
This invention consists in the construction and emplu 


is are afforded for deadening the concussion, by the 
introduction between the “ joggles” or ribs, and on which the rails rest, 
of some elastic material. 

603. Ng Fair.te, Westminster, “‘ Locomotive engines.” —Dated 24th March, 


The object of this invention is to compel a bogie with ony one pair of 
wheels to radiate truly to — it may be | traversing, and. Nine yo 
properly C epod the 
rangemen z of bell cranks, connecting rods, o 
other “ry means of which the swivelling or pivoting movements of 
a which has more than one pair of driving wheels, and which sup- 

one end of a carrier frame, in which the boiler are trans- 
sdk wheels (not o driven), 
ie 





mitted to another ie, which has only one 
and which supports the other end of the 
of the latter bogie is made to radiate to aateniee FF aC, + 


806. M. Nevuaus, Surrey-street, “‘ Azle boxes.”—A communication.—Dated 


cushion bearers, which are shaped and 

et ee 2 Oe wee without becoming jammed. The 

seve of have jections on them to prevent abrasion. The 

bearers mpseuvebe tn heen them, and these are connected by a passage. 

flanges or sockets on their faces Sean tor setetniuer the tadhens 
in place, tA prevent the entrance of dust at the shoulders. 

836. H. B. Bg Mr ay ore, and W. Evans, Liverpool, “ Tramways.”— 

Dated larch, 1871 
The features of of novelty of this invention relate, in the First place, to 

tramway cars or with outside and inside seats on 

effect purpose the driver and guard’s 

platforms are thus utilised. Instead of having the Cage y D sa sides 
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Second 
clearer to the axle boxes of gach wheel, This bar is curved outwards and 


electric 
tion is made with one of them at any place it will ri determine the expan 
of all fog signals within a given pre-arranged distance from such 
the time when a train next passes the signals. 
851. T. 8. Sanwey, Sheffield, “* Railway rails.”—Dated 30th March, 1871. 
The inventor takes a metal plate and bends it into such a form that it 
will cover the bottom of the rail and the greater part of one side. At the 
other side the suid plate is extended and bent transversely into the form 
of a hook. He then takes another metal plate smaller than the first one 
and bends it into such a shape that it will nearly cover the side of the rail 
not covered by the first plate, while one edge lies in the recess of the 
hook-shaped part. Sn ae eoenmnee gitar by screw bolts passed 
either vertically through the two plates or ongitudinally through the 
said plates and the web of the rail. 
852. D. J. Duntor, Port Glasgow, “‘ Screw propeller ei.gines.”—Dated 30th 
March, 1871. 
invention consists in deriving the desired governing action in an 
improved manner, from the variation of relative level of the water in a 
or chamber formed in the sternof the ship. This well has its bottom 
open to the sea, whilst from its upper end y ~*) is led to a cylinder, 
ving a diaphragm or piston. A rod is fixed to and moved by the 
diap! or piston, and acts on the throttle valve or expansion gear, 
The well at the stern is made conical, and increasing downwards. 
862. J. Mose.ev, Manchester, “ Wheels.” —Dated 31st March, 1871. 
This improvement si in the ication and introduction of a 
layer or layers of india-rubber in the nave of the wheel, in such position 
— it forms a receiver and non-conductor between the wheels and axle- 





Class 3.—FABRICS, 
——. gy and Ray vo Operations connected with 
reparing, anufacturing, cing, Printi and Dressin 
7 7 » yeing. 7, 7 


786. W. C. CoLiier, oan, Lancashire, “ Steam ‘drying cylinders.”— 
Dated 23rd March, 1871 
This invention relates to the construction of steam cylinders so 
as to ae wp yA eject the = of the water formed condensation, 
and ition of troughs or buckets between the blocks 
to eject the a ao one division to another until the water arrives at 
the outlet end, nozzle, or gland. By these means the risk of collapse, 
destruction, or wear of cylinder from water, dirt, grease, or other matters 
is avoided. 
798. } — and L. Roprxson, Manchester, “ Stillages.”—Dated 24th 
a 
The object of the invention is to make the stillage with an even sur- 
face when p : + bale, and when the bale is to form the 
or gaps for Oops or ropes to secure the bal y ca’ sections 
of the. ace of the stillage to withdraw from the bale to wibeas hoop 
or rope to pass round; and the invention consists in an improved arrange- 
ment of enecbenians for — lishing this object, namely, a bar is used 
extending across the stillage where there is to be a gap or space, each bar 
being of oblong form in cross section, and with the opposite corners 
rounded off, so that the bar can be easily turned on its axis under the 
ep of the bale. Each bar comes between what may be termed the 
of the stillage and a movable face, and this face is suspended on the 
bar, so that when the bar is turned the face will be lifted up, the lifting 
action being effected by two cams, one on each end of CS A the bars 
being held in suitable slotted bearings attached to the base of the stillage. 
The face section for each bar may be lifted by weights or springs, when 
the bar is turned, instead of cams, if desired. 
709. L. E. Broapbent, Dewsbury, ** Shearing the nap or * ag off woollen or 
other woven or felted fabrics.” —Dated 24th March, 1871 
» machine has two cylindrical cutters. The traversing frame is ar- 
that the fabric cannot pass through it directly under the cutters 
without baing poevie yw tT 
al — is provided dispensing with manual labour hitherto 
attending that operation; endless straps or chains are provided with 
houks, so as to hook into the fabric as they are brought in con- 
tact. These straps or chains have a traversing 
them by pulleys, over which they pass. A self-acting reversing motion 
is provided for a traversing frame at any required point to 
suit the width 
805. Suan ond. ¥. Do F. Donatp, Johnstone, Renfrewshire, N.B., “ Fabrics.” 


ted 24th March, 1871. 

This invention relates to to machinery for r imparting the elastic finish to 
woven fabrics by giving them a “jigging” motion. The jigging motion 
is imparted by an eccentric or crank on a revolving shaft to one or more 
of the transverse oscilla shafts or bearers of the machine, through the 
intervention of a slotted or lever. This link or lever works on a 
block which is in the slot, and is centred on a stationary stud pin, and 
haa the connecting rod from the eccentric or crank join to it near one 
end, whilst a second rod ot to it near ~~ other end is connected to 
the oscillating shaft or bearer. The sists in applying a 
similar slotted link or lever, and aannean parts, to work a waving 
fan or fans over the fabric. 


$12. A Nes Eyton, Warrington, “‘ Testing wire, 


nm. ati iain in applying self-acting s motions to the 
machine for wire and other ropes, to stop th ao uekine we when a 
wire or strand breaks ; also in testing the wire, or strand, or rope, by 
means of weighted levers acting on the same when distended between two 
runners and as it passes forward from one drum to another; also in 
driving the winding on drum by friction or differential gear. 
816, F. A. and T. WarrHam, Burnley, Lancashire, “* Winding frames.,”— Dated 
27th March, 1871. 
The novelty of the invention consists in regulating the tension of yarn 
as it is delivered from the cop on tothe bobbin or spools in winding 
ded rising and falling longitudinal bar cou- 


frames by means of a = 
upon the yarn, the weight of the said 


— to the 
relieved or intensified through the ange of curved surface 
giving tension to the 


he or templets, upon which the bar also rests, 








."—Dated 25th March, 


yarn; Sos ao of the curved surfaces of such phates gt vea 

greate: the yarns as they during wi 

of the bobbine, thereby ving a curved profile to the ea 

at such poin' more yarn to 17 jpon, and also 

prevents ,~ Ly ~ 4 waste. 

829, J. THornnton, Cleckheaton, Yorkshire, “Carding machinery.” —Dated 
28th March, 1871. 


This invention — to the card aten and rollers of carding 
and in the position of chalk or clay 
a oi) in combination, or mixed with shoddy or waste fibrous substances 
4 hair, to form the shell or cylindrical surface thereof in their construc- 
ion. 
831, R. Toornton and B. Wear, Cleckheaton, Yorkshire, “ Carding engines.” 
—Dated 28th March, 1871. 

The travelling rollers or carriage of the “scotch feed” is caused to 
reciprocate or travel to and fro across the creeper by means of a spirally 
grooved shaft driven by reversing gear, or by having two bevel wheels 
fixed thereon face to face, and another bevel wheel fixed on the end of 
another shaft, which receives rotary motion from the doffer shaft or other 
intermediate shaft, and capable of being moved laterally so as to place 
the said wheel in fe with one of the other two wheels alternately, 
thereby to reverse rotation of fe o ey A wage ® shaft, so as to 

the said This reverse mo- 

eearvcedered anlt-antion ty ben Att across the creeper, 
and on which rod are two adjustable stop pins or 

at one end to a tumbling lever, which is jointed to another 

ected to the movable bearing of yy FE 








similar lever conn 


Class 4.—AGRICULTURE. 
Including Agricultural ~~ > tate Implements, Flour 





815. J. and R. Bricuam, - * Reaping and mowing ma- 

chines.” —Dated 27th Mi all ‘ 
the outer central 44 the cormecting rod 
which works on Ab ein FAB, ht. This recess 
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keyed on the ite outer ends of the tilting spindles, which come in 

he the one curved side of the bracket while tilting, 

a segmental horizontal continuation of the short 

levers rolls over the roller at . Ak, the bracket, which thus holds 

over the platform, the long and 

bevelled end of the — segmental arm lying the weight and 

ing tilted by reating on the descending curved 

bracket, which is fixed stati: on the opposite side 

of the frame and ordinary vertical actuating spindle to that of the de- 
livery platform. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
800. G. MarsHatt, Darlington, “ Walls.”—Dated 24th March, 1871. 

The novelty of this invention consists in building walls 9}in. with con- 
siderably less material than is now used in 9in. walls. These 
walls have also the advantage of being hollow, thus rendering the build- 
ings free from damp. The extra} in the brick and the square sec- 
tion are also features of novelty. 

832. = 7 bt Manchester, “‘ Windows for manufactories.”—Dated 28th 
‘arch, ° 

This invention relates to making windows of pressed blocks of glass 
fitted with “ butt” joints. ” ss 
846, Z Bots, Bacinghatbeinet, Leeds, ‘‘ Water-closet cisterns.” —Dated 29th 

larch, be 

The inventor constructs cisterns without valves, and instead he divides 
the cistern by a water-tight ition, not quite the full depth of the 
cistern, and on the top of this partition he hinges a or dish, 
This trough is arranged to lie in a horizontal position over one of the 
compartments which is provided with an ordinary ball tap for supplying 
the cistern with water in the usual manner, and a small hole ia made in 
the bottom of the trough so that water will pass thro the said hole 
and rise in the trough to the same level as the water in the cistern, An 
outlet pipe is provided in the other compartment of the cistern to which 
the pipe to conduct water to a closet is to be connected. A lever and 
wire or cord is attached to the trough or dish, and when a discharge of 
water is required to the closet by actuating the communicating wire or 
cord either directly by hand or by arrangement with closet seat, or by a 
lever and handle as fore, the will be tilted or tipped and 
the water therein thrown over into the discha compartment, from 
whence it will pass to the closet, and the teongh ty its own gravity will 
rectify itself and become refilled ready for the next fi quired 


833. W. E. Newron, lane, London, “‘ Washing metallic ores.”—-A 

communication.—Dated March, 1871. 

cistern is divided into two compartments and supplied with water, 
which is forced up by plungers through the earthy matters on screens. 
845. A. A. Croit, Coleman-street, London; *‘ Treatment of ammoniacal 
liquor to obtain salts of ammonia.”—Dated 29th March, 1871. 

ic air, either at the tem: ture or highly heated, 
steam, ordinary or su, or carbonic ucid gas, or 
carbonic oxide at the ordinary temperature or highly heated, together 
ae oy Pp wo perheated, are caused to 4 
¢ ammoniacal liquor, a's cea ee, © 

by received into Weipherte atl d Iphate of i 
matter, produce other combinations of ammonia. 
853, E. Konias, Maryhill, Lanarkshire, “‘ Treating pyrites and obtaining 

oon ee of soda, dc.” —Dated 30th March, 1871, 

This invention consists in taking raw pyrites, common salt, and oxide 
of iron, in the form, by ee of burnt iron pyrites, in coarse 
powder, forming them into bricks, with the aid of a little water; and 
after drying them, heating or igniting these bricks in a reverberatory or 
other suitable furnace, care being taken to arrange the bricks in the fur- 
— so that gases and steam may have free access between and amongst 











873. C. D. ABEL, Southampton-buildings, Chancery-lane, “ Glycerine.” —A 

nn — rane ee Ave, a, cing cerine i 

invention co’ u pure g) e ina crys- 
keeping distilled glycerine of 30 deg. 











talline form umé for some 
time in +“ vessels at a temperature of from oe, to 43 deg. —_ 
g dly, in producing iy glycert introducing 
ordinary glycerine of commerce a small quantity of said crystals of 
glycerine or of an isomorphous subetance, and k ig the same in 
closed vessels at ay em of 82 deg. to 43 deg. .» when perfectly 
= glycerine will be found to have crystallised out of the mother liquor. 
ese may be melted down and again crystallised to increase their purity. 
2554. W. R. Lake, South ton-buildi “ Artificial asphalt rock.”—A 





substances with 





communication.— Dated 28th September, 1871. 

The object of this i tion is to i egnate cal 
pe icy Ten pet apd ogee 
wi dvant. ‘or t or roofing, whic ous 
to water, unaffected by the heats of summer or the frosts of winter, fine 
— homogeneous, tough, and durable. The said invention consists 

the combination, mixture, and appliance of the constituent parts, viz.: 
—bitumen, paraffin oil, and a calcareous substance, These ingredients 
are placed in a proper vessel and heated. 


Class 9.—_ELECTRICITY. 











Class 10.—M I SOBLLANEOUS. 

Including all patents not found under the preceding heads, 

2448. F. A. A. MANIER, Inverness House, Oxford, ‘‘ Pneumatic telegraphy.” 
—Dated 16th September, 1871. 
The invention consists in the adaptation of a barometrical tube to the 
of telegraphy, and the indication of letters and figures through 
e well regulatec rises and falls of a liquid column, with the least 
t of effort possible. 





848. T. BE. CLARKE, Apsley Cross, Somerset, “‘ Heating apartments.”— Dated 
29th March, 1871. 

The object of this invention is to increase the heating surface of open 
and closed fireplaces, and thereby to utilise a larger percentage of the 
heat given off by the burning fuel than is at present obtained from open 
and closed firep! used in the heating of apartments. 

854. E, Lumby, Halifac, “ Boilers.”—Dated 30th March, 1871. 

This invention relates to the direct a of independent dome 
boilers oe a feed vie peeing os the dome on the cent: 
vertical line of the boiler; ondly, the cylinder boilers, usually set in 
brickwork the inventor constructs with an aperture (for the flames to 
= to the brick space) through the boiler, the upper part thereof ex- 

ding over the furnace so as to increase heating surface, and also in the 
use of an additional water case or space supported above and over the 
boiler on pipes which connect the water spaces of the two, the space be- 
tween the said pipes being enclosed by brickwork or iron clips or bands. 





Class 6.—F1RE-ARMS, 
Including Guns, Swords, Cannon, Shots, Shells, Gunpo-vder, Im- 
plements of War for Coast Defence, Gun Carriages, &c. 
825. W. Anset1, Birmingham, *‘ Breech-loading fire-arms.”—Dated 28th 
March, 1871. 

This invention consists in fastening down the barrels of drop down 
guns by means of a horizontal strap or spring bolt working in the break- 
off, and being situated in a plane parallel to the face of the break-off, and 
at right angles to the axes of the fevveta The acting part of the bolt is 
inclined, the inclined part being exposed at an opening in the break-off, 
in a line with the recess in the body in which the lump on the barrels 
takes. The nose part of the lump is provided with a seat, the front of 
which is inclined. On shutting down the barrels the bolt is first 

k, and then made to snap upon the seat of the lump and fasten 
down the barrels. By pressing inwards the head of the bolt at the left- 
hand side of the gun the barrels may be released for charging. 

844. G. N. Sanpers, Albion-place, Blackfriars-road, “* jectiles for fire- 
arme."—Dated th March 871. Muse ibs 

The features of a which constitute this invention are the peculiar 
form of the musket et and the tube or tail, which when applied to 
shell acts as a time fuze, and in all cases assists and guides the Aight of 
the projectile as a rocket or feather. 





Class 7._FURNITURE AND CLOTHING. 
Including Cooking Utensils, ios, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, dc. 

821, W. R. Laxe, Southampton-buildings, London, * An improved garter.” — 
A communication.— Dated 27th March, 1871. * 

The inventor uses a band or hoop, or two or more binds or hoops, of 
spirally coiled wire, combined with tape or other flexible non-elastic 
material, in such a manner that the said non-elastic material will prevent 
the expansion of the coiled wire beyond a certain limit. He prefers tu 
place two of the wire coils together, and to make the garter to clasp and 
unclasp in the usual manner. These coils are secured at each end in 
small metal sockets, and at one, two, or more places are passed through 
small flat hoops or rings which keep the two coils properly together. 





Class 8,-CHEMIOCAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Muterials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 

804. ae Hammersmith, “ Treatment of sewage.”—Dated 24th March, 


871. 
That 7 its mechanical action the flow or passage of sewage from the 
sewers pulous places into rivers or streams can be readily and per- 
manently intercepted or converged into expressly contrived reserv 
and apparatus, or works, and its putrefaction or decomposition arrested 
summarily and inoffensively therein by such chemical admixtures as 
salubriously fix or concentrate its jiacal and nitrog com 
nents. The appuratus to be used efficiently to realise the said invention 
ists of the requisite number of especially contrived reservoirs and 
filters according to the quantity of sewage. Each reservoir will fill in 
consecutive order, and within a limited time empty itself vitati 








2496. T. Derriis, Rue Richer, Paris, ‘‘ Glass lights."—A communication.— 
ed 22nd September, 1871. 

For windows, lanterns, and other purposes, are constructed of a series 
of parallel rods of solid glass in one or more thicknesses. The rods may 
be of any section, and made from flint or other glass, either coloured or 
otherwise, or coloured {and colourless rods may be com to form 
various patterns. 

790. T. J. Smitn, Fleet-street, London, “ Mills,”—A communication— Dated 
23rd March, 1871. 

This mainly consists in making the parts of the mill of cast and 
wrought iron in combination, the first — used for the which 
have to resist compression, and the second for those to resist traction. 
The frame is arranged to support three rollers in a very firm manner, the 
— turning on bearings held by ties keyed to the frame by screw rods 
and nuts. 

792. J. N..Dovotass, Dulwich, Surrey,‘ Lamps.”—Dated 23rd March, 1871. 

This provisional specification describes a lamp with an Argand burner, 
either with a single wick or a number of concentric wicks as may be 
required, and in place of allowing the oil to overflow at the burner, as is 
usual when other less volatile oils are used, the inventor provides the 
lamp with a stand pipe. 

793. P. Witson, Edinburgh, N.B., ‘ Bushes for the bungholes of casks,.”-- 
Dated 23rd March, 1871. 

The feature of novelty which constitutes this invention is the forma- 
tion of the bushes with projections or points on their exterior surface, 
and the diameter of the bush slightly less than that of ‘the hole in the 
stave, so that the bush can be expended by the special tool mentioned, 
and when so expanded the projections or points enter the stave and 
firmly retain the bush therein. 

802. G. Porter, Bath, ‘* Cutting and ornamenting stone, de.”—Dated Ith 
March, 1871. 
The features of novelty of this invention consist in adjus' 
zontal bar in an upright piece of metal, connected by a univ joint to 
two flat plates of metal mounted ona framing, each plate ——— at its 
centre a sovebeang yume, which may both be moved — about their 
1 ary axes by a micrometer screw; one revolving plate carries 
the object to be copied, and the other place carries the block 
of which the copy is to be made. A tracing point is fixed near 
one end of the aforesuid horizontal bar, and a cutting tool near the other 
and opposite end. The cutter is caused to rotate, and as the tracing 
point is moved over the surface of the article to be copied the cutting 
tool will be similarly moved, and thus cut a plain piece of material into 
same shape as the model ; the thinery may djusted so as 

to make an enlarged or reduced copy of the model. 

807. W. H. Porter, Head’s Nook, Cumberland, “ Raising water.”—Dated 
24th March, 1871. 

This invention relates to that class of apparatus for raising water which 
is known as the hydraulic ram. an sists in substituting for the 
ordinary flap valve used in the cistern in connection with the ram a self- 
acting valve opened and closed by the aid of a float anda Hpping lever, 
and actuated by the filling and emptying of the cistern. ie 0 ry 
flap valve requires frequent personal attention in order to maintain the 
hydraulic ram in proper working order, whilst the improved self acting 
valve arrang' it requires no p 1 supervision whatever. 

809. H. Cuerry, Birmingham, “ Pulley blocks.”—Dated 25th March, 1871. 

Gearing a bevel pinion into a bevel wheel secured to the chain wheel of 
the pulley block, the said pinion being carried by an eccentric boss or 
pin on the handwheel and having its axis inclined to that of the chain 
wheel, and being prevented from turning by means of an arm carrying 
a pivot or enlargement which works in a slot in the frame. 

810. ‘Sir W. Tuompson, Glasgow College, ‘* Clocks.”—Dated 25th March, 


1871. 

This provisional specification describes time je ye! apparatus in 
which an approximately uniform motion at the desired speed a 
independently of the pendulum, and the pendulum controls and corrects 
the motion. An ce method of constructing a compensation 
pendulum is described. 
$11. f. Som, Hammersmith, ‘‘ Toys or toy books.”—Dated 25th March, 


871. 
This consists in rendering the toy or toy book more amusin the 
mode in which certain parts of it are prepared to rotate and pe, BA the 
surfaces in a dioramic manner. 


814. 3 K. Pruyn, New York, U.S, ‘ Sewing machine.” —Dated 25th March, 
8 
This invention relates to improved sewing machine attachments for 


a hori- 














in the like order. By this contrivance twenty-four poe Fa each of 
600 ons oopectty, severally filling and — within one hour, will 
parity, and the filters in simultaneous action filter off, clean and sulu- 
8, the aqueous a of 288,000 gallons of sewage each day of 

ithe sewage matters and admixtures being all re- 
, and i condition, for tural 

pa pane chemicals employed are the an‘ and fertilising 
acids and salts, which arrest and fix the putrescent powers of sewage, 
viz., muriatic, Cae pt * ang or any other alike efficacious acid. The 
salts are chloride of sodiuin, or calcium, or magnesium, or any other may 
be used, and protosulphate of iron, or the sulphate of the peroxide of 
fron ; and when necessary to fix more effectually the putrescent qualities 
of the Rye to these salts may be added ions of protochloride or 
muriate of iron, or oxide of iron, toany muriatic acid. e quantities of 
these chemicals for each ton of Le i sewage vary as much as 100 per 
cent. according to its more or less foul condition, and can be determined 
only pp me or ice; consequently the acids vary from 3 lb. to 
61b., the hloride or muriate of iron varies from 4 lb. to 1Ib.; and 


twenty-four hours, 
tained in » ble, 





the me ic salts also vary from 2 oz. to 6 oz. 
827. W. Wricut, Mostyn, Flint, ‘‘ Obtaining silver and gold preous 
tes.” —Dated 28th March, 1871. pe Myre ane eF egttnt 
In the treatment of cu 
= salt, and a solution is thus o' 


and gold by means of 
the su! 
ving it in brie. 


ites it is at t usual to roast it 


ication describes preci; 
copper in a vi di state, and 
of copper pr in the operation by dis- 





con’ the copper, silver 
— the silver 





poosesing a a —. The a, Eg is ye hori- 
zontally upon the of the sewing ma levices be! 
operated by the shuttle carrier by the improv meensef thie i nnd 


capable of being arted.epen tre Setienansintiem the underside 





tle-upon-Tyne, “Compasses for ships.”—Dated 


the magnetic needle from true north is indicated 
or serrated disc or wheel fixed to the needle, 
disc or wheel with the index wheel mounted on the compass 
bowl. The said index wheel ag BF any AR, axis by the 
motion of the bowl with the ship, variation between its numbers or 
marks, and those on the disc or wheel, shows the deviation of the 








826. W. R. Lake, Southampton-buildings, London, ‘‘ Supplying paper to 
printing presses.” —A communication.—Dated 28th March, 1871. 
This invention relates to a method of feeding paper to printin presses 
machinery. The inventor uses a suction apparatus, a la’ ly oscil- 
lating pipe, and a series of cups communicating with the said pipe; from 
jewel «ape ting Te ae by an air one 


is placed parallel ; this 
with perforations opposite the table, which curren 
air under the raised sheet of paper | on the table. Then the 
oscillating pipe delivers the sheet to grippers. At this 
tion ceases, and the paper is released from the cups. 
828. = ga Newcastle-upon-Tyne, ‘‘ Torpedoes.”—Dated 28th 

larch, a 

This provisional specification describes forming a self-propelling to! lo 
with an cavemqumnens analogous to the oe bladder of a ache to 
cause it to float at any predetermined —- low the surface, or ex- 
ternal horizuntal blades capable of being inclined by a pressure ~ 
for the purpose. The torpedo is propelled by 


ratus may also pate 
compressed air applied to drive a screw rat the head or stern; 
the charge is at the forwardjend, and is fired by a percussi 


ve 

fins or keels may be fixed on the exterior of 
rotate on its longitudinal axis. A movable 
0 so that the 

th the centre of 


arrangement; external 
the torpedo, to cause it 
weight may in some cases be yon ena to adjust the to: 
centre of gravity in a vertical shall coincide 
displacement. 


830. J. 8S. Srocxs and B. Stocks, Leeds, *‘ Staking and grounding leather.” 
— Dated 28th March, 1871. 

The improved means or ye consist of a rotary roller, in which 
the inventors fix one or a series of such curved edged blades or knives 
projecting out above the surface . 
roller, and the skin is fixed tem y to pal 
of being turned as required, held in any desirable position by catch 
and ratchet wheel or other equivalent means. This roller is placed 
parallel with and near to the roller, and a portion of the skin 
passed over the said roller, the blades or knives operating thereon, the 
workman holding it over or pressing it to the blades or knives with his 
hands as the roller rotates. 

835. H. J. West, Southwark, London, “‘ Bushes for bung-holes.”—Dated 29th 
March, 1871. 

eee ye this invention the thread at the lower end of the bush, 
that is, at the end farthest removed from the flange, is by preference 
made very sharp, with its sides aes in the manner of an ordi- 
nary carpenter’s screw thread; and the width of the thread at its base, 
that is, at the part adjoining the body of the tube, gradually increases 
as the thread approaches nearer and nearer to the underside of the flange, 
so that the in io woe a kind of wedge. And in orderto 
facilitate the fixing of the it is made with a Soa or portions of 
the screw thread removed or cut away in the direction of the tube’s 
1 , in the manner of a screw tap, and so as to form cut’ points or 
edges for cutting or forming the requisite grooves to receive the thread. 
In some cases (and especially for fixing ordinary sc:ewed bushes in the bung- 
holes of casks or vessels ssadoet unusually wood)a female screw thread 
is formed in the bung holes by ta thesame toreceive the screwed bush. 
For the purpose of screwing the into the bung-hole an apparatus is 
employed in which a spindle is combined with two or more eccentric 
discs or cams arran; to be inserted within the bush when the lower 
end of the latter has been placed just within the bung-hole, so that by 
turning the spindle by means of a suitable key or handle the eccentric 
discs or cams are caused to out an st the inner surface 
of the bush and the bush round with them, until by the continued 
rotation of the spindle the bush has been firmly screwed home. 

837. G. N. Sanpers, Blackfriars-road, London, “‘ Tools for mining opera- 
tions.”—Dated 29th March, 1871. 

The features of novelty which titute this i tion are a handle or 
lever, to which an axe, a mattock, a spade, a pickaxe, a bowie knife, and 
a saw, or any other essential instrument, can be attached and removed at 
pleasure, and the peculiar form of the eye in the mattock, the axe, and 
the pickaxe, and the form of the mattock itself and of the socket in the 
spade, for which the mattock becomes a portion of the handle, 


839. A. a Glasgow, N.B., “‘ Wringing machines.”—Dated 20th 
Ma 1871. 

This invention relates to wringing machines of the kind having rollers 
covered with rubber and usually for being easily fixed upon the 
edges of a washing tub, Two handled ecceutrics or cams are set on pins, 
one over each end of « cross bar, and when in one position hold down 
the springs so as to exert full ure on the rollers, but relieve the 
rollers of the pressure when turned over in the opposite position. 

841. G. H. Gossip, Haggerstone-road,§.“‘ Bearing reins and cruppers.”— 
Dated 29th March, 1871. 

This invention consists in inserting in the straps of which bearing reins 
and ~~ aie are formed pieces of india-rubber or uther suitable elastic 
mate: 





+h hell Ad: 6? Mieeied 


ovens." —A commu- 





842, W. R. Lake, & pti 98, 
nication.—Dated 29th March, 1871. 

The nature of this invention consists in a cylindrical rotating oven, 
with horizontally revolving shelves. The top plate of the stove hus a flue 
for the passage of the sm¢ke heat. On this plate is a box, within 
which is the cylindrical revolving oven. Doors are placed in the sides of 
the said box. Within the box on each side is attached a circular rim, 
forming journals or tonne, around which the oven is to revolve. The 
oven may be revolved - 4 clockwork, Attached to the collars or rims are 
two metal bars. shelves are arranged horizontally in stands, 
with journals or pivots having their in the said metal bars. 
One of the shelves in each d is provided with cogs on its outer 
periphery, which gear with spiral flanges arranged on the inside of the 
oven, 
834. G. Bryne, Falkirk, ‘‘ Making pots.” - Dated 29th March, 1871. 

This invention has princi fi to the facture of pots 
having feet and handles, and consists in forming two half patterns of the 

t with movable patterns for the feet, made to ae through holes in 
tn is ed pon the bed-plate is 
placed a ——. having the half patterns of the handles, and 
gate is fixed the mould having EY for ramming the sand, 

vided with a hinged strap for M covering the aperture. Th 

too half mould boxes, when rammed, are 
gates are removed, and the half mould boxes are connected together over 
the core for forming the hollow of the pot. This core is formed in a mould 
box, having a portion of the — for the core fixed thereto, and two 
other ions of the pattern fitted loose therein. A eg ® 
over the top of the mould box. which is then rammed and inverted, 
so as to the ring undermost. The mould box isthen withdrawn, the 
loose patterns are removed, leaving the core on the ring, and the before- 
mentioned half mould boxes, with the mould of the pot, are then fitted 
on the ring over the core. 


847. B. Rey Seem, Piccadily, “ Prismatic compasses.” — 
Dat arc 
i py tae the instrument with a closed 








In the second attachment the mechanism is connected to the frame over 
the bed of the machine, and is operated by the needle bar or other 
a age L a d a a arranged a 7 
operatin , 2 looper and a move inter- 
mittentiy at fixed intervals, being intended to be attached to and 
used with any ordinary sewing 
817. Fg peat Scotland, “‘ Optical instrument.”—Dated 27th 
a . 

This invention consists of a contrivance when applied to artillery for regis- 
tering the position of every shot as it falls on the water around the t 
with the utmost precision and ition, so as to obviate the ibtlity 
of the mistakes and inaccuracy w Se ee from a continuance of 
Ses tans CS See te eny culties and objections to 

ranges. 


818. T. G. Wess, Manchester, “ Lamps.”—Dated 27th want, 1871. 





This invention relates to forming the lam pressed glass 
with prisms. & dly, 1 a structi a Indidor whieh done mak ae- 
quire the ordinary projecting rest. 


819. * + merge and F, Wess, London, ‘* American organs.”—Dated 


one end of a separate lever, the opposite end of w! 





The imp seoiing 
having a radial glazed opening in the for viewing the com: 
card > The'umaal “prismatic oye plete" i hinged immediately 
e sight vane” is hinged to the opposite side, 
and is mode to 8 down exe opening so as to protect the 


850, M. A. Sou: Fi we, ** Eseapement for clocks, dc.” 

¥, Soouniclin tite Mare fe 

The chief feature of novelty in eT cape gen is the independent and 
a 


of the clock is amy Sf we hn 
ent 
motion of the works, 
867. W. E. Newron, “ Washing machines.”—A com- 
munication.—Dated Bist ene on 
The washing machine is com of two brushes, which revolve at 
different velocities. The cy ical brushes are composed of alternate 
layers of tufts and washers, which are held in place on their shaft by a 
shoulder and nut, 
869. A. V. Newton, Chancery-lane, London, * Fluid meters.”—A communica 
tion.--Dated Sixt March. 1871,” 


This meter has for its object the Snet me poate aut nB- 


beac paoow epee HAT oe oped or 
sized delivery whereby a meter may 
be Y, stpcned tage Geaastons, by ening only & pation of te 
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stream to pass throvgh the meter, while the remainder of it passes ina 

direct manner to the outlet. . 

875. M. Reiw, Gower-street, London, “ Croquet.”—Dated 1st April, 1871. 

This invention consists of a series of coloured rings painted upon the 
shank of the croquet mallet, the bridges or hoops used in the game of 
croquet to be ted respectively of the same colours, with a shifting 
ring of india-rubber or any suitable material placed over the scale of 
coloured rings. 

892. A. M. CLark, Chancery-lane, “‘ Sugar-cane mills.”—A communication, 
—Dated 4th April, 1871. 

The principal feature of improvement, whether in vertical or hori- 
zontal mills consi making the rollers self-adjus by means of 
rubber springs. Also in vertical mills in the use horizontally self-adjust- 
able pressure rollers, and in providing both vertical and horizontal mills 
with wrought iron strap bolts, to which the rubber springs are applied. 
Also in the peculiar shape or arrangement of the scraper or turn plate, 
and providing the same with a handle and set screw for adjusting it 
against the feed roller. Also in horizontal in the construction of a 
bed plate to form bearings for the rollers and driving shaft and receptacle 
for the juice. Also in the manner of the driving shaft with the 
rollers. Also in the application of a carrier and in parts con- 
nected therewith. The invention consists furthermore in the arrange- 
ment of another kind of hi tal mills, which the inventor terms hori- 
zontal sweep 
1008. F. G. Fieury, Merrick-square, “‘ Measuring flowing liquid.”—Dated 

15th April, 1871. 

The meter is made with vanes epicycloidal or similarly curved in hori- 
zontal section, and is constructed in such manner that the positions of the 
parts may be regulated according to the velocity at which the liquid tlows 
through it , 80 a8 to indicate accurately the quantity of the liquid ps 
through the apparatus, for which purpose the foot-step and upper bearing 
of the shaft or spindle are situated p apepaee me J to the main vessel or 
casing, so that the position of the shaft or spindle and its vanes can be 
adjusted to a greater or less distance from the main way or course through 
which the liquid flows in passing through the meter. 

1087. T. A. SKELTON, Bssex-street, Strand, ‘‘ Lamps.”—Dated 25th April» 
1871. 

The novelty which constitutes thia invention is the application to such 
lamps of glass prisms, or pri ds, or of reflectors placed horizontally in 
front of the point of, that is, between and above the point of light and 
the place or space into which the light is required to be directed, and so 
arranged that the rays of light, otherwise uselessly expended by their 
upward direction, may be diverted into any required elevation. 

2582. E. Epwarps, Southampton-buildings, ‘‘ Pressing and condensing metal 
in a liquid or semi-liquid state while in a mould,”—A communication.— 
Dated 29th September, 1871. 

This invention consists in arranging a hydrostatic cylinder and piston 
driving a plunger so that the plunger enters (from below) a mould into 
which liquid or semi-liquid metal has been poured. The mould is firmly 
bolted to a bed plate through which the plunger passes, and is closed by a 
tightly fitting cover, which is screwed down in its place. The plunger being 
below the moulds, they can — be filled and removed as required. 
They are uot, however, to be quite filled, so that the body of metal will be 
lifted and condensed against the cover and sides of the mould. By thus 
moving upward, the mass of metal is prevented from adhering to the 
sides of the mould, which taper slightly downwards. The plunger may 
be cylindrical, or prismatic in cross section, and in the upper side of the 
bed plate through which it ss is made a recess containing a collar 
formed of radially moving sections held in their places by bolts and 
pressed against the plunger by spriugs. This collar prevents the melted 
metal from escaping round the oye and also accommodates itself to 
the expansion and contraction of the latter. Pipes are attached to the 
hydraulic cylinder above and below the piston, and are connected by 
means of three-way cocks either with a hydrostatic pump or with an 
elevated tank, so that the piston and plunger may be made to move either 
upward or downward as required. 

















CoLoNEL JERVOIS, C.B., R.E., is about to proceed to India to 

vise respecting the def of Aden, Bombay, and other places. 

SouTH KENSINGTON MuUSEUM.—Visitors during the week ending 
October 7th, 1871:—On Monday, Tuesday, and Saturday (free), 
from 10 a.m. to 10 p.m., Museum, 13,700 ; National Portrait and 
other galleries, 1993; on Wednesday, Thursday, and Friday 
(admission 6d.), from 10 a.m. till 5 p.m., Museum, 2244; National 
Portrait and other galleries, 102; total, 18,039; average of corre- 
sponding week in former years, 14,629. Total from the opening of 
the Museum, 10,829,628. 

A New Sewace Manure.—The Town Council of Hanley, 
which has been for many years seeking a solution of the problem how 
to dispose of the town sewage, has adopted a scheme which has 
been patented by Mr. Holdcroft, of Tunstall, and which may be 
thus briefly described :—‘‘ The ‘soil’ is collected in barrels, and 
taken to a manufactory, where it is put in tanks and mixed with 
an earthy absorbent, of which sulphate of lime is the principal 
constituent, and sulphate of iron and sulphuric acid are also added. 
The tanks are so construc that no offensive smell can esca 
from them, sulphuretted hydrogen generated being consumed by 
passing over a furnace. The contents of the tanks are agitated by 
a dasher driven by steam, and having been brought tthe consis- 
tency of gruel, flow down a pipe into a pug mill. Here an 
additional quantity of the absorbent is introduced, and the manure 
leaves the mill of the thickness of clay or te. It is then re- 
moved to a drying kiln, and having been dried is crushed in a mill, 
and made ready for distribution over the land. Works for the 
manufacture of this manure, which in its prepared state is a dirty 
white powder, have been erected in Hanley, and will shortly be in 
operation. The manufacturer states that the manure will com- 
mand a good price, and he has undertaken to repay the town 
council the cost of collection.” 

THE CARRIAGE OF CoAL TO LONDON BY RaILWAy.—THE RE- 
SULTS CF THE REDUCED Rates.—The returns of the quantity of 
coal conveyed by railway to London during the quarter ending 
September 30th, 1871 show a very large increase when compared 
with the same period of the ptevlous year. They also show that 
the reduction of the rates by the Midland and Great Northern 
Railway Companies has greatly increased the tonnage of coal 
taken from Derbyshire and South Yorkshire. The Midland 
appear to the greatest sdvantage, the tonnage having exceeded by 
50 per cent. that carried during the same quarter of 1870. From 
South Yorkshire also, the quantity has been nearly doubled, and 
never was so much sent from that district in the same time, a 
fact entirely attributable to the existing low rate. The London 
and North-Western and Great Western foth exhibit a falling-off, 
whilst the Great Eastern, by being dependent on the Midland and 
Great Northern for its supplies, has largely increased its mineral 
traffic. It is apparent that the demand ror coal by rail is rapidly 
increasing in London, whilst the race carried on for so many years 
between sea-borne and railway-borne coal has resulted in a most 
decisive victory in favour of the latter. That such is unquestion- 
ably the case is shown by the fact that whilst during the last nine 
months there has been a decrease in the coal carried by sea to 
London to the extent of 169,606 tons; the increase by railway 
during the same period has been 491,669 tons, 

DAMAGING PROPERTY BY CoAL MInING.—ImPoRTANT DECcISION. 
—At the Barnsley county-court, on Tuesday, a case which caused 
a great deal of interest amongst colliery ne a and the 
owners of property was heard before the judge, T. H. Marshall, 
Esq. It was an action brought by Mr. J. Causland against the 
North Gawber Coal Company, to recover the sum of £40 for injury 
done to two houses belonging to him by getting some of the coal on 
which they stood, so that the foundation gave way. Mr. Parker 
appeared for the plaintiff, and Mr. Dibb for the defendants. On 

e p dings being pened, Mr. Dibb said he did not deny the 

etting of the coal—which did not belong to the defendants—but 

ie was in a position to prove that it had been taken more than 
six years ago, in fact before the year 1859. He therefore pleaded 
the statute of limitation, and as no action had been taken within 
six years from the time of the removal of the coal, the action 
not lie. The learned gentleman then quoted authorities to 

bear out his ent. Mr, Parker said his client was not aware 
that the coal had been got by the defendants at the time stated, 
so that he was not ina position to bring an action within the 
time stated. His honour held that the statute of limitation 
pleaded was a sufficient answer to the action, as it had been proved 
that the coal had been taken away more than six years before pro- 
ceedings were commenced, Verdict for defendants, without costs. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THe WOLVERHAMPTON QUARTERLY MEETING: Great advance in 
prices upon last quarter—THE THIN COAL COLLIERS AND THEIR 
WAGES—FORGES STANDING FOR COAL: Why—THE BIRMINGHAM 
QUARTERLY MEETING: Great uncertainty amongst buyers and 
sellers: The workmen and their wages—WILL THE PRESENT 
ACTIVITY CONTINUE: Opinions expressed—PiG 1R0N: Transac- 
tions: How affected by. workmen’s movemenis—FINISHED IRON 
MAKERS EMBARRASSED BY DITTO—THE PaTeNT Swart Com- 
PANY AND THEIR MEN—UNDER SUPPLY OF LABOUR—MACHINE 
PUDDLING—OUR EXPORT TRADE IN IRON: Markets and metals 
specified—MACHINE AND HARDWARE MAKING IN BIRMINGHAM: 
Branches set forth: Great activity upon every hand—A HANDSOME 
SALOON CARRIAGE FOR RussIA. 

On Wednesday afternoon the first of the great series of iron 
masters’ quarterly meetings was held in Wolverhampton. There 
was more than an average attendance. Sellers and buyers of 
mineral and iron were present from most parts of the kingdom, 
and much activity was displayed upon nearly every hand. Prices 
of stone, as well argillacious as hematite, were very strong, and for 
the latter the quotations exceeded all former periods ; so high are 
they that for the choicest Cumberland ore 31s. 6d. a ton is now 
being demanded, delivered in South Staffordshire. Very near 
upon these prices the makers here of first-class pigs are ready to 
give forquantities, tobe used as mixtures with kinds of a less costly 
character. The prodigious d d for best B iron hasled 
to much of this great rise. 

Pig iron partakes of the strength of the stone market. Between 
this date and last quarter some pigs were quoted up 7s. 6d. per 
ton. There were few for which a rise of 5s. was not sought. 
Finished iron holds its own at, in some cases, from 20s. to 30s. ad- 
vance upon last quarter, and generally at a rise of from 10s. to L5s, 
upon the earlier date. So much uncertainty seems, however, to 
pervade the market, owing to the action of the men on the one 
hand, and the course of the money market on the other, that 
buyers and sellers are together unable to negotiate with anything 
like a feeling of confidence. 

The makers of pigs in this district are being inconvenienced ; so 





too are some of the pepe of mills and forges, by the refusal | 


of many of the thin coal ininers to go to work on the terms their 
masters have generally offered them. In and about the Tipton 
district, where the thin and the thick coals worked close together, 
the thin coal men demand 6d. a day, the same as has been conceded 
to the thick coal men. One of the colliery proprietors having 
given the terms demanded, most of the men are on strike for the 
same scale, and the meeting of masters had been called to consider 
the course now tobe taken. Inand about Wolverhampton, where 
thin coal is alone worked, the masters agreed last Wednesday to 
give them a rise of 3d. a day, to begin from Saturday next. The 
men objected to wait, and are mostly on strike, encouraged in their 
case also by certain employers having commenced the advance at 
once. 

Forges are here and there standing for want of coal, and one 
ironmaster has ordered the whole of his mill and forge to stop 
rather than that operations should be only partial. Yet the 
masters having passed the resolution as to the period of commen- 
cing, a rise will not alterit. There is amongst them, however, very 
little difference of opinion, that under the prevailing circumstances 
of the tegde they made a mistake in not giving the colliers the rise 
at once, for all the coal that can now be got to bank is wanted 
almost day by day. 

It has been a long time since an ironmasters’ quarterly meeting 
in Birmingham opened with so much uncertainty overhanging the 
minds of all parties as to the best course to be pursued in respect 
alike of selling and buying. No one disputed that an excellent 
quarter’s business has been done—and done at prices that will 
leave an amount of remuneration which has not before attended 
the operations of the industry for some years past. The finished 
iron makers, whilst they have had to pay higher prices for some 
of their pigs, yet have secured the bulk at the rates which were 
in vogue before the declared rise in workmen’s wages; and the 
orders have embraced quantities much larger than the average 
run. As well therefore in the character of the orders as in the 
profits otherwise resulting from the transactions of the quarter, 
proprietors of mills and forges have been fortunate. Gratification 
was likewise expressed that the specifications have come from 
numerous and widely separated markets. Most of the countries 
to which we send iron have bought more freely in the past quarter 
than for some time before, and the home market has displayed very 
much vigour. Whether that vigour will continue to manifest.itself 
through the winter admitted of some doubt. Men accustomed to 
watch the London market did not believe that the prices that the 
proprietors of mills and forges are now securing will be obtainable 
when the Christmas quarter has turned. Up to that time, how- 
ever, masters can see their way. Many specifications are still upon 
their books for iron ordered at the prices of last quarter. At 
some of these they are working, but most of them have to give 
way for specitications received at the higher prices. Hence, mer- 
chants were to-day grumbling that they could not get their iron 
delivered with sufficient punctuality. Heavy consumers of plates 
and angles were in a similar condition. Very soon the chief 
shipping season will be over for a time, and then these customers 
will all receive attention; for it could not be generally admitted 
that the new inquiries coming forward indicate the continuance 
over this year of the extraordinary demand that has lately mani- 
fested itself. 

The new transactions to-day were encouraging, and of more 
value than those of the quarterly meeting three months ago. 
Transactions related in a larger proportionate degree than hereto- 
fore to the means of carrying on the blast furnaces, and the mills 
and forges, than to the supplying of the necessities of the con- 
sumers of the finished product. Large sales of stone and ore were 
reported in almost all cases in which the vendors would take the 

rices which buyers were prepared to give, and those prices were 
in nearly every instance a considerable advance upon last quarter's 
rates. The same state of things applied to pigs. Much more 
might have been done in both classes of products if prices had 
not been so high. 

The makers of pig iron in this district, nearly all of whose 
make is consumed here, were less flexible in their qualities, be- 
cause of the apprehension that the colliers in what is known as 
the thin coal portions of South Staffordshire may in a few weeks 
give notice for a rise of 3d. a ton in their wages. It seems almost 
certain that the thin coal colliers on the Worcestershire edge of 
the district will have to be 44 6d. a day rise instead of the 3d., 
which their masters resolved to give them, and the men on the 
Wolverhampton side are threatening to require a similar advance. 
If such action should be taken by the men in the last-mentioned 
locality then the effect upon the profits of making pig iron there 
w to necessitate higher prices for pigs. 
aggregate quantity of the raw iron of this district changed hands 
to-day than is usual at a quarterly meeting, when the trade of the 
country is so satisfactory as now. 

ae ie were likewise pane ag er in their 
negotiations for supplying iron over long peri They had ho; 
that an arrangement had been come to between them and rte 
men whereby wages were fixed up to next midsummer. Certain 
of the men, however, are not ready to accept the terms, and at 
the two aggregate meetings that have been held since the masters’ 
offer was made an objection has been made to it by a powerful 
section of the operatives, who decline to pursue the course which 
the masters offer, and that would be ly to the advantage of 
the men, preferring that wages should continue to be regulated by 
prices as heretofore. Happ this is not the wish of the most in- 
telligent and the most influential of the men, and there is reason 
to hope that the objectors may even yet give way and the arrange- 


ments be made. The main difficulty lies in the advantage 
which the puddlers employed by the Patent Shaft and Axle- 
tree Company have for some time enjoyed over their fellows. 
During that period they have received 6d. a ton in advance of the 
scale which is applied to most other works in this district, and 
they want still to enjoy that advantage. But the case of their 
employers is that they were promised to be paid at 1s. a ton in 
advance of the wages that the puddlers would receive if they were 
paid as many shillings for puddling as bars realise pounds per ton, 
and that inasmuch as the men generally are now being paid upon 
ow terms the Patent Shaft men have no claim to more than their 
ellows. 

That state of things has come about in which the men in almost 
all branches of the iron trade and its allied industries are getting 
very nearly the upper hand. Manufacturing operations bave re- 
cently so largely extended that workmen are in supply under the 
requirements of the market. Men know it, and if trade should 
continue to progress the labour difficulties which hamper opera- 
tions to-day will become more disagreeably manifest. 

Happily, in respect certainly to puddling, relief seems to be 

proaching. Confidence is expressed by not a few that the report 
of the deputation of the puddling committee who have gone to the 
United States to report upon Mr. Danks’ furnace will show that 
that furnace may be adopted in this country. 

The meeting closed to-day with a good tone prevailing, and with 
tolerable satisfaction on most hands at the extent of business that 
had been done. 

The healthy tone which has characterised the iron trade during 
the year is shown in the export tables for September. The 
month’s exports of pig iron show an excess of £164,827, of which 
over £35,000 was with Germany, £33,000 with Holland, nearly 
£20,000 with France, over £12 000 with America, and £64,359 
with countries unenumerated. The increase in the nine months’ 


| exports was £713,350. _The month's exports of bar and angle iron 


were larger by £52,276, the chief increase being in the shipments 
to North and South America and to India. The nine months’ 
trading was larger by £153,965, The traffic in railroad iron is not 
so brisk as it was last year, the decline in the month being 
£105,866, and in the nine months £945,949, as compared with the 
corresponding periods of 1870. For the cause of this de- 
cline we must look to Russia, to which country the 
value of the exports in September were less by £245,913 than in 
September of last year, and in the nine months the decline was 
£1,066,338. We find, however, a large increase in the value of 
the railroad iron sent to the United States. There is a very slight 
variation in the totals relating to cast or wrought iron. In the 
shipments of hoops and sheets there was an increase of £26 271 
in the months trading, and £149,420 in the nine months. Chiefly 
this increase was with Germany, the States, North America, and 
Australia. 

General manufacturers in and about Bimingham in almost all 
departments are fully employed, and most of them have orders 
which will insure a long continuance of activity. The briskness 
of business leads to the general practice of overtime, and conse- 
quently, to increase of cost. Machinists and engineering iron- 
founders are busy in the production of chilled rolls and rolling 
machinery. The tin-plate trade is ina state of almost unexampled 
prosperity. In the japanned branch the demand for tea trays, 
waiters, &c., is very active. Enamelled wrought hollow ware is in 
growing request, but the limits of this manufacture are as yet 
inadequate to public requirements, Makers of galvanised ware 
are giving out enormous quantities of goods; the makers of cast 
hollow ware are similarly busy. For copper and iron household 
goods factors and dealers are transmitting orders very freely. All 
varieties of cabinet brassfoundry are especially active, and might 
be more so if the supply of labour were not disproportionate to 
the demand. Makers of metallic bedsteads, lamps, and chande- 
liers, jewellery of all kinds, screws, and edge tools, and bench 
fittings, are nearly all working at their full limit of production. 

Birmingham continues to devote considerable attention to the 
making of railway carriages of the first class. On Tuesday the press 
were invited to inspect a saloon carriage designed and manufac- 
tured by Messrs. Brown, Marshall, and Co. (Limited), for the 
directors of the Yaraslov and Vologda Railway, Russia. The 
dimensions are 26ft. 3in. long, with a platform 2ft. 3in. wide at the 
front, 8ft. wide and 7ft. 8in. high inside. The panelling on the 
outside of the carriage is of iron, painted chocolate, and varnished. 
The interior is divided into four compartments, the arrangements 
of which are excellent, and their fittings marked by much taste 
and elegance. The carriage being intended always for the last of 
the train has a coupé termination. The coupé is divided from the 
saloon by a glazed ition, and forms a capital smoking room, 
for three persons, neath the linings of each compartment is a 
lining of felt to keep out the cold, aud the rvof is covered with 
sheet iron. The carriage runs upon four wheels, and the under 

art is all on the most improved principle. Altogether it is as 
tn and comfortable a carriage as could be desired. The 
cost is £700, and it forms the last of an order of forty carriages 
for the Yaraslov and Vologda Railway. In the course of a few 
days it will be taken to pieces, and shipped for its destination. 
On its arrival in Russia it will be put together by the company’s 
employés there. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE GLASGOW PIG IRON MARKET—EXPORTS AND IMPORTS OF PIG 
IRON—THE STATE OF THE LABOUR MARKET—ENGINEERING AND 
IRONFOUNDING—THE LOCK-OUT OF THE CLYDE SHIPBUILDERS— 
THE PROPOSED SUBWAY UNDER THE RIVER CLYDE. 

In the Scotch pig iron trade there is not much change to report. 

At the end of last week there were some violent fluctuations in 

. but since then the market has become quieter with a 

owering tendency, and warrants are now quoted at abuut 60s, 

cash and 60s. 3d. one month, No. 1, g.m.b., 60s, 9d.; No. 3, 5s, 6d. 

For the first time for many months there has been a decrease in 
the shipments during the past week. The pig iron exported from 
Scotland during the week amounted to 16,379 tons, while at same 
time last year the figure was 16,643 tons, showing a decrease of 
264 tons. 

There is also a decrease in the imports of Middlesbrough pig iron 
into Grangemouth. During the past week they amounted to 620 
tons, but in the corresponding week of last year there were ‘60 
tons imported. 

The demand for manufactured iron continues good, although it 
is said that makers are not now so hard pressed for deliveries of 
common iron. The makers of the large sizes for shipbuilding pur- 
poses are full of orders for present delivery; still there is not 
quite such a demand for the future, owing to the present great 
uncertainty with regard to the labour market. Almost all classes 





Hence, a smaller | 


of workmen, and more particularly those connected with the iron 
and shipbuilding industries, are animated by a desire to force up 
wages, and the decision come to in the case of the Newcastle engi- 
neers will in all probability tend to heighten and accelerate the 
movement here. But it is to be hoped that better counsels will 
prevail, for it must be borne in mind that although there is aspurt 
of prosperity in the trade at present, it is only atter a long period 
of depression, and consequently of loss to the masters, and a rash 
advance in prices at present would be certain to check the demand 
and be followed by a period of depression equally disastrous. In 
view of all the circumstances of the trade, and the state of the 
money market, it is hardly likely that the employers here will 
concede much in the matter of increased wages, or shorter hours 
of labour, which mean the same thing. 

Engineers, particularly those who manufacture machinery for 
the sugar trade, are very busy. The ironfounders generally are 
now a tittle quieter. 

With regard to the lock-out of the shipwrights on the Clyde, 
the situation remains unchanged in the Glasgow district; but the 
number of idle men on the roll is being considerably reduced every 
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day, many of them departing for N castle and Dundee, where it 
is Yelioved they will readily obtain employment in the present 
brisk condition of the trade. No offer of compromise or commu- 
nication of any kind has passed between either party for some 
time. The masters, it seems, can make shift ny well with 
their ship joiners, who, with very little trouble, can be got to do 
the work of the carpenters; moreover, there is much less need of 
carpenters now than formerly, for there is scarcely such a thing 
as a wooden vessel built on the Clyde, and the wood fittings of an 
iron vessel are neither so formidable nor so extensive as to become 
a matter of difficulty to any joiner of ordinary intelligence. The 
men locked out at Greenock last week number about 300, but of 
that number about fifty have left town and obtained work at some 
other ports, 

A few weeks ago I took notice of the proposal to construct a 
subway under the river Clyde at Glasgow, and indicated the in- 
terest which has already been manifested by the public in such a 


scheme. It is quite clear that something of this kind will become | 


absolutely necessary ere long in order to facilitate the communi- 
cation between both sides ‘of the river west of the Glasgow Bridge. 


Owing to the extension of the harbour and shipping more bridges | 


cannot be erected in this direction; but the city and suburbs are 
extending with marvellous rapidity towards the west, and many 
great shipbuilding and other industrial establishments have re- 
cently arisen and spread more than half way to Renfrew; and, 
indeed, large new docks and railway stations are being formed, 
and the want of something else than mere ferry communication 
is becoming every day more felt. 
one exception at Govan, are designed for passenger traffic, 
and in consequence of this a large proportion of the vehi- 
cular traffic has to be taken round by Glasgow Bridge, 
which is already greatly overcrowded. In order to obviate 
all this inconvenience Messrs. Storry and Smith, have planned 
a tunnel which, with suitable approaches, they propose 
should be constructed under the river Clyde, at Finnieston- 
screet. Those gentiemen propose to lay two iron tubes at a pro- 
per distance from each other under the bed of the Clyde, one for 
the north and the other for the south traffic, each tube to be 
provided with a footway for passengers, a roadway for carts, car- 
riages, &c., and a footspace for the men having charge of them on 
the opposite side from that intended for ordinary foot passengers. 
Provision is also made for the conveyance of water, gas, and other 
pipes in the tubes. The proposed approaches will be brick- 
work and masonry, partly in tunnel and partly in open way, the 
whole being properly lighted and ventilated. As at present designed 
the approaches to the tunnel would open upon the ordinary street 
level some distance up Finnieston-street on the north side, and in 
the vicinity of Rutland-crescent on the south side. By means of 
such an arrangement it is quite evident that the subway could 
readily be brought into connection with the Stobcross and harbour 
railway system, the city tramways, and the Govan and Paisley 
tramways. The engineers also propose to have a hoist worked by 
hydraulic power at each end of the tube proper for the convenience 
of foot passengers who may wish to enter the tunnel from, or leave 
it at, either of the quays, without the necessity of traversing the 
whole distance of the approaches. 

The works involved are necessarily of considerable magnitude, 
but Messrs. Storry and Smith are assured that the undertaking 
can be completed at the expenditure of a moderate sum of money. 
Quantities are being taken out and estimates made with the view 
of having the scheme submitted to the notice of all who are likely 
to be interested in it. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THe CLEVELAND IRON TRADE: The monthly returns — SHIP- 
BUILDING AND ENGINEERING—THE NINE HOURS’ MOVEMENT: 
Settlement of the strike at Newcastle —THE NINE HOURS’ 
MOVEMENT EXTENDING—Mkr. Brassey, M.P., ON CAPITAL AND 
LABOUR—THE PRICES. 

THERE was a numerous attendance on ‘Change at Middlesbrough 

on Tuesday, and a fair amount of business was transacted. Iron 

of all kinds was in demand, and the market closed firm at last 
week’s quotations. The returns of the Cleveland Ironmasters’ 

Association showed that at present there are 126 blast furnaces 

blowing and there are nine in course of construction, The make 

of pig iron for the month of September is shown by the following 
statistics :— 

















Tons. 
Menth ending 39th September, 1871 .. «2 «+ e+ eo 152,8% 
Month ending 30th September, 1870 oe ee ee 143,532 
Month ending 3ist August, 1871 ee 157,053 
Increase upon September, 1870 4. we oe 9,325 
Decrease upon August, 1871 .. «2 ee oe 4,196 
Shipments of Pig Iron Foreign from Port of Middlesbrough. 
Month ending 30th September, 187 ean tak? ea 32,022 
Corresponding month last year .. os «+ «2 «+ 6,699 
Imcrease 22 «se ce ce ce oe ce ee 25,323 
Shipments Coastwise of Pig Iron from Port of Middlesbrough. 
Month ending 30th September, i871 .. «2 «+ eo 17,419 
Corresponding month last year... «6. e+ ee ee oe =617, 749 
Decrease .. ee oo ee 330 
Makers’ Stocks. 
Sist August, 187].. .2 «se 8 of ef oe oe « 90,127 
30th September, 1871... oe oe e+ + oe + ef of 78,306 
Decrease upon August, IS71 «6 oe oe oo» 11,821 
Warrant Slores 
29th August, 1871 eo ce ce é os 6,225 
26th September, IS7l.- «1 oe ++ oe ce oe oe 5,125 
DOCTORS ce ce 00 0c 60 66 66 (08 (fe 1,100 


Every smelter is heavily sold, and has prospects of being exceed- 
ingly busy next year. 

In the finished iron trade there is great animation, but little 
new to report. The rail trade is brisk and the demand for plates 
and angle iron is so heavy that there is still considerable difficulty 
in meeting the requirements. 

Following up the Stockton meeting of puddlers, to which I called 
attention last week, asimilar meeting has been held at Darlington, 
and resolutions resembling those I quoted were passed respecting 
the award of Mr. Thomas Hughes, M.P. In spite of these ex- 
pressions of opinion, however, I hope that the ironworkers will not 
upset the award of Mr. Hughes, but will abide by his decision as 
arbiter te the Board of Arbitration. 

Shipbuilding on the northern rivers could not be in a more 
satisfactory state. 

Engineers are exceedingly busy. There isa great demand for 
marine engineers. 

It is with very great pleasure I have to record the settlement of 
the strike for the nine hours’ system in the engineering trade at 
Neweastle-on-Tyne. Last week the negotiations for a settlement 
conducted by Mr. Mundel!a, M.P., having failed, the Town Clerk 
of Newcastle (Mr. Ralph Park Philipson) waited upon Mr. Joseph 
Cowen, jun., proprietor of the Newcastle Daily Chronicle, and son 
of the member of Parliament for the borough, and after a con- 
versation those twc ventlemen drew up the following minute of 
agreement, which they thought might terminate the disastrous 
struggle which had extended over a period of about twenty 
weeks :— 

**Suppose the employers were to concede tke fifty-four hours 
per week the men would agree to work overtime when, and to the 
extent required by the employers. The wages, both as to ordi- 
nary wages and as to overtime, to remain the same in the different 
factories as existed prior to the strike. The wages to be reckoned 
by the hour and quarter hour, and paid weekly at 12.15 p.m. on 
Saturday. The agreement to be for twelve months, with power 


to either party to determine it at the end of six months, by giving 


All the ferry boats, with | 





one month’s previous notice. The men to go to work on the 
arrangement now existing in the shops (57 hours), and the new 
terms (54 hours) to take date from January Ist, 1872.” On 
Thursday afternoon Mr. Philipson submitted the proposed terms 


to Sir William Armstrong, and he eed to it, subject to the | 


approval of the other employers. m the same evening Mr. 
Cowen submitted the minute to the Nine Hours’ League, and they 
endorsed it. On Friday the employers held a meeting, and agreed 
to adopt the proposal submitted to Sir William Armstrong, and 
on the same evening the men held a meeting and did the same 
thing. Everything has now been satisfactorily arranged, and the 
men would start work yesterday (Thursday) morning. Steps have 
already been taken in other towns in the North of England for 
procuring the same concession as has been granted in the engineer- 
ing trade of Newcastle. At Middlesbrough the engineers have 
held a meeting and have under consideration the desirability of 
memorialising their employers for the adoption of the nine hours’ 
system. 

On Tuesday evening Mr. Brassey, M.P., delivered an excellent 
lecture in Newcastle on capital and labour. 

The prices of iron are the same as last week. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 
THe Iron TRADE: Business attended with less uncertainty : 
Inquiries made without hesitation since the commencement of the 
quarterly meetings : The question of prices not quite settled : New 


engagements: Late values firmly maintained : Future prospects: | 


The winter expected to be fairly prosperous: Works well employed: 
The demand for iron and steel rails, plates, bars, &c.: 
not anxious to enter into long engagements—THE HOME TRADE: 
Quotations—THE TIN-PLATE TRADE—STEAM AND HOUSE COAL 
TRADES—THE NEW STEEL WORKS, SWANSEA—TERMINATION OF 


Makers | 


190,623 tons, against 192,216 tons in September, 1870; Newport, 
38,905 tons, against 28,500 tons ; Swansea, 62,618 tons, against 
41,918 tons ; and Llanelly, 13,240 tons, against 5958 tons. The 
shipments coastwise were as annexed :—Cardiff, 73,776 tons, 
against 69,592 tons in the 1 pee month last year; New- 

68,920 tons, against 63,218 tons; Swansea, 19,907 tons, 
against 26,172 tons; and Llanelly, 17,726 tons, against 17,022 tons. 
Cardiff exported also 21,309 tons of iron and 5674 tons patent 
fuel ; Swansea, 3753 tons of ironand 12,915 tons patent fuel ; and 
Newport, 22,754 tons of iron. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

STEAMERS FOR INDIA vid SuEzZ CaNnAL— NorTH-EasTern RAILWAY: 
Continued progress of the revenue—~GaS aT SHEFFIELD —RalIL- 
WAY PROJECTS—CHESTERFIELD AND DERBYSHIRE INSTITUTE OF 
ENGINEERS —SMOKE ON RAILWAYS—STATUE OF THE LATE LORD 
DERBY—NORTH OF ENGLAND INSTITUTE OF MINING ENGINEERS 
—TyNE GENERAL Ferry Company- THE BIRKENHEAD FERRIES 
—MERSEY Docks AND HaRBoUR BoarpD. 

A STEAMER of 2500 tons burthen has been launched by Messrs. 
Palmer and Co. (Limited), of Jarrow, for Messrs. Edwards and 
Allen, of South Shields and Newcastle. She is intended to be the 
first of a line of steamers to run vid the Suez Canal between 
London and Calcutta. Her engines, of 240-horse power, are being 
| built by Messrs. Palmer, and she is to be named the J. OC. Steven- 
son, after the hon. member for South Shields. A sister vessel, to 
| be named the John Tennant, is being built by Messrs. Palmer; 
her engines are being constructed by Messrs. Humphreys, Tennant, 
| and Co., of London. 





| The vast increase in the revenue of the North-Eastern Railway 


for the week ending Octo- 


still proceeds unchecked, meres | 
| ber 7th to £103,016, as compared with £93,318 in the corresponding 
eek of 1870. 

The dividend of the Sheffield United Gas Light Company upon 
| its A and B shares is to be maintained at the excellent rate of 10 


THE MINERS’ CONFERENCE AT MERTHYR TYDVIL—DEPARTURE 
OF THE STRANGE COLLIERS FROM THE DISTRICT—COLLIERY | w 
EXPLOSION AT GADLEY’S—TRADE OF THE SOUTH WALES PORTS. 


THE iron trade is again beginning to be freed of the uncertainty | 





which was a week or two ago so apparent. 
has characterised the inquiries of buyers since the prelimi- 
nary quarterly meetings of the ironmasters commenced, and 
sellers have shown more inclination to enter into transac- 
tions. The question of prices is not altogether settled, however, 
although makers are accepting fresh contracts, many of them 
at the old rates, and some at a slight advance. There is yet 
the scale of wages to be determined upon, and the values of 
raw materials are still tending upwards, which render it extremely 
difficult for manufacturers to fix quotations for any length of 
time. Still they will be free from the restraint of any “list” in 
future, which will, it is believed, be an advantage on the whole, 
and the¥ will simply have to exact such rates as may be warranted 
by time and circumstances. Quotations show but little alteration 
so far, but late values are firmly maintained, and there is little 
doubt but that with some patience and firmness on the part of the 
ironmasters it will not be long before higher and more profitable 
prices will prevail. Advices both foreign and at home indicate 
clearly enough that it will be useless for consumers to restrict 
negotiations with the hope that a little quietude or depression 
will induce makers to do business at lower quotations, because to 
keep on their works with any profit to themselves and to meet 
contingencies it will be a matter of sheer necessity to put up the 
values of the materials turned out as much as possible. 

There is, it is satisfactory to state, a pretty general belief that 
the coming winter will be fairly prosperous. The works continue 
well employed, the new orders secured and the old ones not yet 
worked off being sufficient to keep them so for at least some time 
to come. A good demand for steel and iron rails, bars, sheets, 
and other descriptions of finished qualities is kept up, and although 
the Northern of Europe markets, ‘Canadian, and some of the 
Northern American States will soon be closed altogether, it is 
likely that a fair inquiry will be continued on account of the other 
countries purchasing the make of this district. 

Makers are by no means over anxious to enter into new trans- 
actions that are likely to keep them long employed, and the pro- 
spects for next year are regarded as decidedly encouraging, and 
it is not unlikely that a large demand with improved prices will 
be experienced. 

A better business is also looked forward to for home account. 
The inquiry for bars and plates is equal to the average. 

There is little change in prices, the following being the latest 
rates :—Rails, £6 10s. to £7, f.0.b.; pig No. 1 cold blast, £4 7s. 6d. 
to £4 13s.; ditto refined metal, £4 12s. to £5; ordinary hot blast- 
ings, £3 5s. to £3 15s. 

The quarterly ting of the s of the tin-plate trade has 
been held at Newport, Mr. Woodruffe, of the Machen Works, 
Monmouthshire, in the chair. There was a good attendance of 
manufacturers and buyers, and representatives of both sides. The 
position and prospects of the trade were fully discussed, and it was 
shown that the prices fixed at the previous meeting had not been 
in all cases maintained, owing more, however, to the great expan- 
sion of supplies by the extension of works than to a want of de- 
mand. Owing also to the late advances in the prices of tin and 
iron used in the manufacture, it cannot be said that the values ob- 
tained for tin-plates at Liverpool are remunerative. Makers have 
no stocks in their hands, but they are rather uncertain as to the 
state of stocks in Canada and the United States, there being a lack 
of reliable information from those quarters. It is clear, however, 
that the prosperity of the trade depends mainly upon the demand 
from those countries. The quotations current last quarter were 
readopted without alteration. 

Steam coal proprietors are gradually increasing their business, 
and there is nowa prospect that it will not be long before the 
trade will be re-established in its former position. The men are 
working with more regularity, so that the supplies sent down for 
shipment are on a large scale. The house con trade continues to 
improve as the winter months approach. The supply is scarcely 
equal to the demand, owing, no doubt, to a great extent, to the 
agitation which has recently prevailed among the house coal col- 
liers in regard to the wages question. 

Some delay has been caused in the construction of the new steel 
works near Swansea, owing to the masons employed by Mr. 
Siemens having turned out on strike. Mr. Healey, who had the 
supervision of the works, and who has suggested some valuable 
improvements during his connection with the same, has resigned 
his position. It is to be hoped that the differences will soon be 
arranged, as the works will be a great acquisition to the district. 
It is estimated that when they are completed they will give em- 
ployment to from 2000 to 3000 persons. 

The Conference of Miners held at Merthyr last week terminated 
on Friday. Resolutions were passed in favour of a guarantee fund 
being established for the purpose of defraying the election ex- 
penses for one or more representative candidates for a seat in the 
House of Commons, and for their maintenance during the parlia- 
mentary session, and condemning the employment of women at 
the pit banks. The next conference will be held at St. Helen’s, 
Lancashire. 

The whole of the new hands which were brought into the dis- 
trict during the late strikeof the colliers have now left, the masters 
having provided for their conveyance back to their homes. The 
old colliers regard the movement with considerable satisfaction. 

An explosion of gas occurred in the Old Gadley’s pit, Aberdare, 
at the end of last week, by which five men and boys lost their lives. 
The explosion took place during the night turn, when there were 
altogether twenty-three men in the pit. The cause of the disaster, 
as is usual, has not, and probably cannot be, ascertained. The pit 
had been worked free from accident for many years. 

An —— increase is seen in the trade of the South Wales 
ports for the last month as compared with the corresponding 
month of last year. The coal exports were as follows :—Cardiff, 


h 





er cent. perannum. Works for the extension of the Neepsend 


Less hesitation | station of the company are progressing satisfactorily. 


It is stated that it is intended to apply to Parliament next 
session for powers to construct a new, or rather revived, coast line 
from Sunderland to Stockton and Middlesbrough, in opposition to 


| a project for uniting certain detached Northumberland and Dur- 


ham lines by the North-Eastern. 


| A meeting of the members of the Chesterfield and Derbyshire 


Institute of Mining, Civil, and Mechanical Engineers was held at 
Chesterfield on Saturday. Mr. C. Binns, of the Clay Cross 
Collieries, occupied the chair. Papers were read by Mr. Bromley 
upon hydraulic engines as applied to the drainage of mines ; and 
by Mr. R. Howe upon experiments made with the Guibal fan for 
ventilating collieries, the fans more particularly treated of being 
those used at the Stavely collieries. The resolution of thecouncil not 
to amalgamate at present with the South Yorkshire Institute came 
up for confirmation ; and the chai , in the course of some re- 
marks upon the subject, alluded to a plan on the ¢apis to build a 
Stephenson memorial hall at Chesterfield for the use of the insti- 
tute—the Mechanics’ Institute—and for other public purposes. 
Mr. Smith cordially approvel of the mem building, and 
said he thought the most likely plan to raise the £5000 or 

required would be to form a limited liability company. After 
some further conversation the resolution of the council as to 
amalgamation with the Barnsley Institute was confirmed, and it 
was decided to adjourn the other question until the next meeting. 

It has been resolved that the statue of the late Lord Derby in 
the Miller Park, at Preston, shall be of white marble, a previous 
resolution to erect the statue in bronze having given dissatisfac- 
tion in many quarters. The cost of the statue is estimated at 
£2500; Mr. Noble is the sculptor engaged. 

A general meeting of the members of the North of England 
Institute of-Mining and Mechanical Engineers was held on Satur- 
day at Newcastle. Mr. Crone read a paper by Mr. Henry Lewis, 
on the method of working coal by long-wall at Annesley Colliery, 
Nottinghamshire. Some discussion followed on a paper read at a 
previous meeting by Mr. Warrington W. Smyth on the boring of 
pit shafts in Belgium by Messrs. Kind and Chaudron’s method. 

The Tyne General Ferry Company is improving and enlarging 
its principal riverside stations. 

The receipts of the Birkenhead ferries from April 24 to Sep- 
tember 30 amounted to £15,150, against £14,213 in the corre- 
sponding period of 1870. The expenditure was £12,096, against 

The Mersey Docks and Harbour Board have decided to construct 
a shed on the south quay of the Morpeth branch dock, at an 
estimated cost of £8900. At the last meeting of the board it was 
stated that the bar was in a satisfactory state, and that all the 
channels were as safe as they had been for many years. 
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Rattway Pant in Bercrum.—The Belgian Railway Plant 
Company has received this week an order for 200 coal trucks for 
the Royal Saarebruck Railway. Several locomotives have been 
despatched from the company’s Tubize works, some of which aire 
intended for Alsace and Lorraine, while the others afte to be sent 
to other districts, 
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RANDOM NOTES IN CLEVELAND. 
No. L 

_ To an American of some parts of the United States 
the aspect of Middlesboro and its surroundings might 
scarcely excite wonder or surprise. His nil admirari feel- 
ings have been exercised on the growth of Chicago and a 
score of other such great towns that have spread with the 
rapidity of “ Jack’s vision of the bean stalk.” But these 
American growths depend upon agriculture, commerce, 
and their being fed by the immigration of half the world; 
and, except it be in the petroleum region, the “ citizen” 
can see nothing to rival the productive expansion of the 
Cleveland irov district. 

In 1846 iron-smelting of the Cleveland ironstone began, 
Bolckow and Vaughan leading the way, though de- 
sultory uses had been made here aud there of this and 
other ironstones cropping out upon the Yorkshire coast for 
a considerable time before. In 1850 or ’51 the iron trade 
of the Cleveland district had taken root, and the total 
make of the ten ironworks in and about using its ores was 
not more than 150,000 tons per annum. The expectation, 
as expressed at the late meeting of the Mechanical Engi- 
neers at Middlesbrough, is t next year’s Cleveland 
make will reach 2,000,000 tons. It thus taken 
about _—— years to develope the gigantic iron 
trade that has practically created Middlesboro, with 
its nearly 50,000 inhabitants, and has opened fountains 
of wealth almost boundless where before there was but the 
humble gains of horse-breeding and agriculture. There are 
landowners now netting their royalties of £30,000 or £50,000, 
a-year whose fathers never dreamed of the riches that lay 
beneath their fields. There is rather a different view of the 
picture, however. The existence of ironstone, and in large 
quantity in the lias beds of Cleveland, was recognised and 
even abortively experimented on in the first decade of our 
century. In 1839 a cargo was sent to the Devon iron- 
works at Alloa for trial, and rejected as useless. The Tyne 
Iron Company had obtained ironstone from the beach be- 
tween Scarborough and Whitby about 1812, and worked 
some of the beds in the cliffs above between 1815 and 
1820, according to Mr. Bewick, one of the earliest apostles 
of the mineral wealth of Cleveland, and the historian of its 


progress. 

About 1840 a civil engineer, and still a member of the 
Institution of Mechanical Engineers, whose chemical 
knowledge is recognised, was engaged by the late Marquis 
of Normanby to report and advise upon his then unprofit- 
able alum works, which, created as early as Charles II.’s 
time, had descended to the Mulgrave from the Challoner 
family. These works were chiefly near Kettleness, not far 
from Whitby. In the course of his investigation that gen- 
tleman walked along the shore or cliffs from south of Whitby 
to Huntscliff, and thence to Stockton, with the view of find- 
ing alum shales better than those of Kettleness, and carried 
away specimens of various ironstones found cropping 
out along this range. These were analysed, and the results, 
as respects some of the heavy beds existing on the Mul- 
grave property, were communicated to the late Marquis, 
along with the report upon the alum works, which re- 
commended the disposal or abandonment of the latter, arti- 
ficially made alum even then looming into view. The 
report, however, added the remark that probably the 
working of the ironstones of the lias beds upon his lord- 
ship’s estates, with fuel brought from the Tyne basin, 
would prove a source of ample profits. This independent 
and early recognition of the mercantile value of these 
ores has never been previously published; we have the 
facts communicated to us direct from the engineer him- 
self who made this report. Wholly unknown to him, and 
at an earlier period, viz., in 1836, Mr. Wilson, of the Tyne 
Ironworks, had pointed out those thick beds at Grose- 
mont, a few miles from Whitby. No one seemed in posi- 
tion, or had the foresight and courage to take advantage 
of this knowledge for many years, one discouraging cir- 
cumstance no doubt being that the ironstone beds had 
only beea recognised along the exposed and dangerous 
shore, whence cartage was difficult and expensive, aud 
shipment except at one or two points, perilous. But the 
outcrop inland, as at Guisborough, of the same beds, was 
known to several persons in the iron trade of the north for 
some years prior to 1846, when Bolckow and Vaughan, 
having satisfied themselves of the certainty of a future 
supply from Skinninggrove, as well as Guisborough, erected 
blast furnaces at Witton Park, and thus have justly the 
honour of being the true inaugurators of the Cleveland 
iron trade. As has been the course of so many other 
important industrial movements, it was only needed for 
some one to take the risk and cost of proving what could 
be done and to succeed, for plenty of others to follow in 
their track; and this following even yet increases at an 
expanding rate, the new furnaces running up in various 
directions being nearly as surprising as the prodigious 
product of those now in blast. The extent of the area of 
the workable Cleveland ironstone is estimated at from 
twenty to thirty square miles, and Bewick calculates the 
total contents at not less than 5000 million tons, represent- 
ing probably about 1500 million tons of pig iron. The 
northern coal-field—Tyne Basin, Durham, &c,—is supposed, 
on good data, to contain about 6000 million tons of coal 
yet available; so that, as Mr. I. Lowthian Bell has re- 
marked, if all the north country coal were henceforth 
reserved exclusively for iron making, there is just about 
as much in store as would suffice to smelt out the whole of 
the Cleveland ironstone beds. We must remember, how- 
ever, that the output of coal from those fields is rapidly 
increasing year by year, and that at the rate of consump- 
tion and of its increment of the last few years, about 200 
years will suffice to work them completely out—a view 
which quite justifies the opinions held by many who know 
the northern coal trade well, that even within the next 
fifty years, coal in the north of England will have become 
en dearer than now. We are thus enabled to extend 


our rapid survey from the infancy of the Cleveland iron 
workings, to a dimly discerned future, though one Bony 
not very remote, when it must decay, if not perish, for lac 

of fuel at a workable cost. Middlesboro, and a district of 





a few miles radius round it, may be said to contain almost 
all the iron works of Cleveland. Its position as respects 
this trade is a remarkable one ; Middlesboro itself had, 
and has, little to cause it to become what it is, except that 
it lies upon a broad plain, well suited for works and com- 
munications, and is upon a safe and tolerably good natural 
tidal estuary. But it lies just half way, as it were, between 
the Newcastle and Durham coal-fields, upon the north- 
west, and the Cleveland Hills, “whose stones are iron,” 
upon the south-east, with ample railway communication 
with both ; so that this collossal iron-making place pre- 
sents the conditions—seen occasionally on a smaller scale in 
the iron and other metallurgies of the Continent, but 
nowhere else in Great Britain, except, perhaps, in the 
copper smelting of Swansea—that not one of the materials 
of its trade are found upon the spot, not even the lime- 
stone, which is brought from the westward, chiefly from 
both the mountain limestone and dolomites, of which some 
of the beds hereabouts are only slightly magnesian, and 
used as fluxes. There is also another, and perhaps more 
striking fortuitous circumstance, on which the develop- 
ment of the Cleveland iron trade has wholly depended. 
The Cleveland ore is a very peculiar one, it is, in fact, only 
a calcareous [shale, rich in carbonate and oxides of iron. 
The metallic iron is not more than from 30 to 33 per cent. 
of its weight; it is by no means of easy fusibility. 
Any smelting in small, low blast furnaces, like those of 
Staffordshire or Scotland would have proved unprofitable 
and have set a very narrow limit to the expansion of the 
trade, were it not, that the peculiar hardness and silvery 
density of the coke from the northern caking coal, by its 
superior power of bearing the burden, enabled an altitude 
and magnitude of furnace to be attained which has ad- 
mitted of a vast economy in fuel, and of the smelting of 
the ironstone in the big lumps in which it is got out from 
the pits. 

A 2in. cube of Durham coke has been found to sustain 
before fracture a load at atmospheric temperature of 
1°25 tons, and of 1°00 tons when loaded red-hot, or about 
0°3 tons per square inch. This has enabled the blast fur- 
naces to reach a height of more than 70ft., but that 
appears on many weighty grounds to be really about the 
limit of height with advantage. With furnaces of that 
magnitude raw coal—even did it not possess the intense 
caking property of the Newcastle and Durham fuel—could 
not be used; the contents of the furnace would hang and 
slip, and descend with an irregular march, so as greatly to 
interfere with the uniformity and goodness of the yield of 
iron. Hence coke must be used, though 30 to 33 per cent. 
of the raw coal be driven off and in great part wasted as 
fuel in its preparation. Were it not, then, for the fine 
qualities—purity included—of the northern coke, we may 
almost surely affirm that the Middlesboro of to-day could 
not have existed. 

So much has been written, and so well, upon the Cleve- 
land metallurgy of iron, that we need not oppress our 
special readers with a further account of it. In brief, the 
“raw mine” as brought from the pits—sometimes very 
wet and waterlogged—is dropped directly from the tram 
and railway wagons along with small coal into the calcining 
or roasting kilns, where it becomes dry, more or less friable, 
and loses nearly half its weight in water and carbonic 
acid. It is shot out at the bottom by simple and well- 
designed inclined shoots, provided with sluices, into the 
barrows, which reach, together with limestone and coke, the 
furnace top by means of the “cages” or hoists. Thence 
these materials in known proportions are tipped into the 
cavity of “the bell,” which at all times, except at the moment 
of feeding, closes the furnace top, and so causes the waste 

s to descend by iron flues to the level of the base, 
and be there employed as combustible for raising steam for 
the blast engines, and in heating the air blast. The blast 
is supplied through water tuyeres at about 3Ib. to 5b. 
pressure per square inch, and at temperatures varying from 
800 deg. to 1300 deg. Fah., or possibly even higher, the 
latter temperature being only produced by Cowper’s and 
by Whitwell’s patent hot-blast stoves. The slag flows con- 
stantly over a slag dam, and the yield of iron tapped ont 
upon the pig-bed varies from 300 tonsto upwardsof 400 tons 
per week. The Cleveland ore contains about 4 per cent. of 
magnesia, the ratio of the several earthy constituents to 
each other being thus:—NSilica, 34; lime, 27; magnesia, 
14; alumina, 25: total, 100. One effect of this very ap- 
preciable proportion of magnesia and lime together is 
that the flame from the tymp-plate, seen when tapping 
and part of the blast thrown off, is of a very distinctly 
white colour, and at once recalls the combustion of mag- 
nesium wire in air. The colour of the flame from those 
furnaces is quite different from the ruddy tint of those of 
Staffordshire and of South Wales. 

All these earths, though in very variable proportion, are 
in part volatilised in the furnace, and the white vapour 
that floats away from the top of the high chimneys that 
finaliy discharge the residue of the burnt gases is found to 
consist not wholly of watery vapour, but to contain, 
jn notable proportion, magnesia and silica. One result 
of this is, that the earthy constitution of the slags 
produced by the blast furnaces does not correspond with 
what should result from the proportions of earthy mate- 
rials shot into the furnace in the ore, the flux, and the coke. 

The slags produced run into square iron frames resting 
on iron lorries, and are then formed into blocks of about 
5ft. square by 2ft. thick. One of the striking features of 
Middlesbrough and its neighbourhood and estuary is the 
amazing volume of these slag blocks that has already 
accumulated—heaped up in afew places in “ cinder tips” of 
70ft. to 100ft. in height; but in general made excellent use 
of as materials for the harbour and other works of recla- 
mation, &c. But the peculiar qualities of these Cleveland 
slags, and their uses in the hands of the civil engineer, we 
must reserve for a future article. 





A WELL-INFORMED writer says that more than 150,000 acres of 
the best timber in America are cut every year to supply the 
demand for railway sleepers alone. In a single year the loco- 
— in the United States consumed 56,000,000 dols, worth of 
wood, . 





RAILWAY COMMUNICATION WITH INDIA. 
No. I. 

Just before the close of the last session of Parliament a 

committee was appointed by the House of Commons “to 

examine and report upon the whole subject of railway com- 


munication between the Mediterranean, the Black Sea, and the 
Persian Gulf.” The instructions given to the committee were 
not so complete as they might have been, for it would have been 
better had Kurrachee, or Bombay, or Calcutta, been included, as 
one of the places which it is desirable to connect with Europe 
by means of a railway. The committee consists of Sir Stafford 
Northcote (chairman), Viscount Sandon, Sir George Jenkinson, 
Mr. Frederick Walpole, Mr. Eastwick, Mr. Baillie Cochrane, Mr. 
Laird, Mr. Grant Duff, Mr. Kinnaird, Mr. Thomas Brassey, Sir 
Charles Wingfield, Mr. Henry Robert Brand, Mr. M’Arthur, Mr. 
Dyce Nicol, and Mr. Kirkman Hodgson. The committee began 
its labours just before the session came to a close, and, after 
taking a certain amount of evidence, recommended that the 
inquiry be continued during the next session of Parliament. 
The evidence already given lies before usin a Blue Book, and 
of this evidence we will now give a carefully drawn up abstract. 
The committee sat for four days, and heard the evidence of eight 
witnesses, 

Major-General Sir Henry Rawlinson, K.C.B., deposed that he 
was President of the Royal Geographical Society, and a Member 
of the Council of India. For twelve years he was a resident in 
Turkish Arabia, and travelled very extensively in the country, 
passing repeatedly from the Black Sea to the Persian Gulf, so as 
to gain a personal acquaintance with many of the routes joining 
the Black Sea, and the Mediterranean, and the Persian Gulf. 

The first route from the Mediterranean he would speak of was 
one which had been proposed by the Turkish Government in 
1866 or 1867 for a railway between Constantinople and the 
Persian Gulf. It was to start from Scutari, opposite Constan- 
tinople ; then it passed along to Ismid, Kutahieh, Kara-hissar, 
Kunieh, and Kaisérieh, to Aleppo, then down the Valley of the 
Euphrates to Bagdad and Bussorah, and from Bussorah to the 
head of the Persian Gulf. The distance was estimated at 1700 
miles, including a branch from Aleppo to Scanderoon ; it was 800 
from Constantinople to Aleppo, including the Scanderoon branch 
of 120 miles, and it was 900 miles from Aleppo to the Gulf. 
The distance from Constantinople to Aleppo without the branch 
would be about 670 or 680 miles, and 120 miles for the 
remainder. The distance from Scanderoon to the nearest point 
of the Persian Gulf by the nearest route is about 1000 miles. 
The nearest point of the Persian Gulf is at the mouth of the 
Euphrates, but that is not a point which could ever be used asa 
terminus. The terminus must, he thought, abut upon Grain, 
on account of the sanitary considerations. Grain is a little 
further than the mouth of the Euphrates from Bussorah, but 
only thirty or forty miles. 

The second route from the Mediterranean is what is known as 
the “Andrews” line ; it is the well known Euphrates Valley 
route. It is, in fact, the same as the lower portion of the 
No. 1 route, but the terminus is at Scanderoon instead of 
at Constantinople. It begins at Scanderoon, and ends near 
Bussorah. The distance was calculated by Mr. Andrews at 850 
miles, which he (the witness) believed to be under the mark. 
Mr. Andrews has not absolutely fixed on Scanderoon, and has 
also mentioned Selucia, which is thirty or forty miles from Scan- 
deroon. Selucia is now called Suddieh. The length of this route 
is 1000 miles rather than 850, including the distance from 
Bussorah to the Persian Gulf, which is sixty or seventy miles. 

The third route from the Mediterranean is one which has been 
recommended by Colonel Herbert, the present political agent in 
Turkish Arabia. No. 3 route leaves the Mediterranean 
at Scanderoon, passes by Aleppo across the Euphrates at Bir to 
Orfah, which is the ancient Edessa, and so onto Diyarbekir, 
Nisibin, Moosul, and then along the Tigris to Bagdad and 
Bussorah. This route is from 10u to 150 miles longer than route 
No. 2, as it makes a considerable detour to the north-east, 
but it has the advantage of passing through a number of large 
cities and centres of trade, and lying generally among settled 
and populous districts. 

The first route from the Black Sea has been advocated by Mr. 
Childs, and begins at Treboli, near Trebizond, crosses the moun- 
tains to the Valley of the Euphrates at Erzingan; it then 
takes a steamer and passes down the Euphrates to the point 
nearest to Diyarbekir, crosses to Diyarbekir, and follows the 
Tigris down to the sea by a steamer. It is only for two or three 
months in the year that it is possible to navigate either the 
Euphrates from Erzingan or the Tigris from Diyarbekir, and if a 
steamer did go down the rivers it would certainly never come 
up again. The distance in a straight line from Treboli to the 
Persian Gulf is 950 or 1000 miles. 

There is a second route from the Black Sea, beginning at 
Samsun, and following the high road to Sivas; from Sivas it 
follows a line by Malatieh to Diyarbekir, thence it follows Col. 
Herbert’s route to Bagdad and Bussorah. Its length is about 
1100 miles 

There is a third route from the Black Sea, beginning at Tre- 
bizond ; thence it passes to Erzerum across the mountains, from 
Erzerum to Van, then down the Betlissi to the Tigris, above 
Moosul, and from that point along the same line as the last route. 
The mountainous character of the country, he thought, would 
make it impracticable to construct a railway along this line. 

The general question of connecting Europe with India invulves 
much greater questions than those affecting the connection of 
the Mediterranean and the Persian Gulf. Three great lines have 
been projected to connect Constantineple with India. 

The first line to India would pass from Constantinople along 
the high post road to Erzerum ; from Erzerum it would cross 
the Persian frontier to Khoi and Tabreez, and so on to Teheran, 
the capital of Persia ; from Teheran it would pass to Shahrood 
and Mushed. At Mushed it would turn southward to Herat, 
and so on to Kandahar, through the Bolan Pass to Shikarpoor 
and Sukkur, where it would join the Indus Valley base. The 
length of the line is about 3000 miles, which is not quite so much 
as the line which connects Sacramento with New York. This 
route has not been surveyed for railway purposes, but every inch 
of it is perfectly well known. A reconnaissance survey of it has 
been effected throughout, and the details of every portion of the 
route are in our Quartermaster-General’s office, in India. The 
country as far as Candahar and Herat has been tranversed from 
India by our own troops. From Herat to Teheran the route 
has often been traversed by officers quite competent t» survey 
it, and the rest of the route is a high post road. 

The second line to India leaves Constantinople and follows the 
central route through Asia Minor, or, as it now called, “ The 
Telegraph Route,” being the line along which the Turkish wires 
which carry our messages to India, are placed. It passes by 
Angora Yusgat, Sivas, Diyarbekir, and Moosul, to Kifri, where 
our telegraph turns off to Persia. From Kifri it would cross 
the Persian frontier and ascend through the “Gates of to 
Kermanshah, and so on by Hamadan, to Teheran, where it would 
join No. 1 route, and continue as already described. This route 
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is about 3200 miles long. This line presents engineering diffi- 
culties at the descent of Taurus and ascent of Zagross, but it has 
many compensating advantages. This route has been surveyed 
for telegraphic purposes down to Kifri, and in fact the whole 
‘way to Teheran. He preferred this second route to the first 
one. It passes through the best peopled country of all. 

The third route to India would leave Constantinople and 
follow the same line as far as Bussorah as No. 1 of the routes 
between the Mediterranean and Bussorah. From Bussorah it 
would circle round the northern and eastern shores of the Persian 
Gulf passing by Bushire and Bunder Abbas, and would then 
follow, the sea coast of the Mekran to Kurrachee. It would 
be a railway all along the shores of the Persian Gulf. The 
distance would be about 2900 miles. From Bussorah, all along 
the shores of the Persian Gulf to Kurrachee, there is not a town 
worth speaking of with the exception of Bushire, and there is no 
population, or such a scanty one that it is not worth naming. 

General Francis Rawdon Chesney said that in 1829, 1830, 
and 1832 he had explored the country between the Mediterranean 
and the Persian Gulf, especially with respect to the Euphrates 
Valley Railway. In 1835 he was sent out by the Government 
to discover the practicability of the Euphrates Valley route, 
and had published the results, In 1835 he went from the 
mouth of the Orontes and surveyed the whole of the river 
Euphrates. In his opinion the line of the Euphrates from the 
Mediterranean is the only one which it is desirable for the English 
nation to construct. He considered Suedia to be a better point 
to start from than Alexandretta. He surveyed the Euphrates 
Valley route, 850 miles long, and gave the land survey to the 
Government; it was done on a scale of 2in. to the mile. The 
Government engraved and published them on a small scale. 
The only engineering difficulties are between the Mediterranean 
and Aleppo, the first stage from the sea; the difficulties are 
met between Suedia and Antioch, a distance of about fifteen 
miles. Suedia is ninety miles from Aleppo. The air line is 
about eighty miles. Aleppo is sixty miles from the Euphrates, 
at Jiber Castle, the point where it is proposed that passengers 
should embark. From Jiber Castle to Bussorah the distance is 
rather more than 700 miles in a direct line. This distance 
of the shortest line between the Mediterranean and the 
Persian Gulf would be 830 miles; he, however, surveyed 
by the river, which winds very much, and made the dis- 
tance 1580 miles. He afterwards surveyed the line for a 
railway, which would be 850 miles long, and end just below 
Bussorah. Bussorah is a large port, and accommodates steamers 
very well; he had seen a line-of-battle-ship off the town. 
Large Indian steamers now come up the Persian Gulf to Bussorah. 
Bussorah does not quite reach the river; there was a canal, he 
thought, about two miles long, from the river to the town. He 
had seen vessels there of 1200 or 1400 tons. He did not know 
their draught of water, but the river was very deep indeed. The 
British Indian Steam Navigation Company's steamers now go 
up the river to Bussorah. 

He was conversant with most of the proposals to connect the 
Black Sea with the Persian Gulf. He went to Trebizond and all 
through Asia Minor. Trebizond is no port at all, but a very safe 
open roadstead. There is a very curious result of wind and sea 
at Trebizond. The mountains behind Trebizond are very high, 
and the consequence is that the wind cannot blow over them, but 
reverberates, and there is a comparatively safe anchorage where 
this wind recoils, and the vessels can anchor at Trebizond, though 
it is quite open. There is a great deal of commerce at Trebi- 
zond. The mountains come close down to the town, so that it 
is very difficult to get over them; hethought that they were 7000ft. 
high. The whole distance from Trebizond by the Tigris to the 
Persian Gulf would be 950 miles at least. A line by this route, 
he thought, would be highly advantageous to Russia, but of little 
or no service to thiscountry. The Tigrisline would be a difficult 
and expensive line ; there are high mountains midway in Asia 
Minor ; they are very high on starting at Trebizond, and they 
are high again near theTigris. The Euphrates line isin a straight 
line between London and Bombay, and is of far more strategic 
importance to England than the Tigris line. The population 
along the proposed line of the Euphrates Railway is very con- 
siderable ; he calculated that there were Arabs on the line of the 
Euphrates to the extent of 2,300,000 or 2,400,000 ; they comein 
summer and go away again, therefore there is a large population 
and there are several towns. The Tigris has its commerce, but 
it is not so great as that of the Euphrates. The land in the 
Valley of the Euphrates is favourable to the growth of every- 
thing which is produced in India. There is already a large trade 
between Aleppo and the Mediterranean; he thought that the 
imports through Aleppo were upwards of two millions, coming 
from the line of Arabia, and that the exports are not far short 
of that amount. It is a populous country all about the Euphrates, 
The tribes who possess the land are decidedly favourable to a 
railway ; the last time he was there they sent up a mission to 
him, and offered a force of some 30,000 or 40,000 men; they 
offered all sorts of facilities for our railway and commerce there, 
and two of these chiefs came a long distance on their mission. 
He had seenfclover and grass 9ft. high in the Valley of the 
Euphrates in the spring. The people seem to have a notion 
that a gratuity should be given them for permitting the line to 
pass. The caravans go through and hardly ever meet with any 
difficulty except a slight payment which the Sheiks expect. 
There is an existing trade ; it is not a speculation, for there it is. 
He carried £7000 or £8000 by means of the Arabs ; they were 
trusted to carry this money, and there was nothing to prevent 
them putting it into their pockets, All the money for the ex- 
penses of the expedition was carried by the Arabs; they carried 
it singly and there was no loss, which is a very remarkable fact. 
He thought there would be no difficulty whatever with the Arabs. 
Labour is readily obtainable along the line. He employed a large 
number of men to make the road between the sea and the 
Euphrates, 139 miles long, and at last an offer came by hundreds 
and by thousands to help him to do anything. Each man did 
but little in a day, it is true ; still the men were paid but little— 
they didn’t get fivepence a day. 

The climate is like all intertropical climates; fevers and agues 
are prevalent, but not to a serious extent. The climate on the 
Euphrates is better than on the Suez Canal ; he was sure of this 
from personal experience. He stayed in the country of the 
Euphrates about three and a-half years, and was there in all 
portions of the year. He did not know of any local traffic 
along the Suez Canal, but thought it would be sure to 
spring up, but there is local traffic along the Euphrates, 
between Antioch, Aleppo, and Bagdad. At the upper end, 
just where the railway would begin, the population is thin 
for the first hundred miles, beyond that there are plenty of 
villages, with some large towns; this thinly inhabited district of 
sheep feeders is between Bir and Belis, By this route there 
would be a gain of nearly seven days in time over the Suez 
route. There are two trans-shipments or breakings of bulk by 
this route—one at Suedia and the other at Bussorah. The heat 
is worst in July and August in the Red Sea, when he believed 
that deaths were common on the steamers; he thought that a 
railway journey would be cooler, because the passengers would 





encounter a stronger current of air. He did not consider the | line through this southern district so as to strike the river at 


Suez Canal to be a rival to his Euphrates Valley Railway scheme; 


on the contrary, he was pleased to see the completion of the | 


canal; the canal would do for the heavy goods, leaving the light 
valuable goods, mails, and passengers, to go by the Euphrates 
Valley route, and gain seven days in time, possibly ten 
days. The distance from Brindisi to Selucia might be 
done in two days and a-half, and from Selucia to Bussorah 
in two and a-half or three days. The height of the moun- 
tain range from Scanderoon to the plateau is 800ft. at the 
lowest point; there are two places which present engineering 
difficulties ; one is by Scanderoon, and the other by the Orontes; 
engineers have no other difficulties to contend with. The dis- 
tance presenting engineering difficulties at Scanderoon is seven 
miles, but it is not difficult all the way, that is, from level to 
level. After passing this portion of the route there is a level 
all the way to the mouth of the Euphrates. He had been in the 
Persian Gulf in the months of May, June, and July, and the 
greatest temperature he encountered was 82 deg., whereas his 
register of temperature in the Red Sea went up to 110 deg. The 
proposed railway would give to Persia a direct opening on to the 
Mediterranean for all her merchandise, which she is now com- 
pelled to send to the Black Sea; the populous town of Antioch, 
Aleppo, and Bagdad, would also contribute local traffic. If the 
lme were made the journey from London to Brindisi would be 
the same as at present ; at Brindisi there would be a divergence 
to the mouth of the Suez Canal, and to the terminus of the 
Euphrates Railway. At present Bombay is twenty-eight daysfrom 
London vid Southampton, and twenty-one or twenty-two days 
vid Brindisi; the Euphrates Valley Railway, as already stated, 
would shorten the distance by seven days. The distance in 
favour of the Euphrates line is, from London to Bombay, 528 
miles, and from London to Kurrachee 803 miles. The witness 
then gave in the following table :— 


DIsTANCES BETWEEN LONDON AND Bombay. 
Via Brindisi and Euphrates. 


Miles. 
London to Brindisi .. te 1504 
Brindisi to Selucia .. .. «. oe 900 
Selucia to Bussorah .. 850 
Bussorah to Bombay 1690 
Total, London to Bombay .. 4044 
Bussorah to Kurrachee .. .. «. «+ « 1190 
mdon to Kurrachee.. .. .. o8 «+ «+ 4444 
Via Brindisi, Svez, and Aden. 

Rondon to Tenag 2. 2c cs se ce 68 te 5472 
London to Kurrachee i or ae ae ee. 5247 
Difference in favour of the Euphrates Line. 

London to Bombay .. .. .2 «oc «2 «2 ce eof «ce o 528 
London to Kurrachee .. .. «2 ss se 803 


General Chesney contended that the south-west monsoon, which 
sometimes forces steamers to make a considerable detour be- 
tween the Red Sea and Bombay, does not affect the line of the 
Euphrates, because then the wind is direct. People fancy that 
it is a deserted country along the Euphrates, whereas it has a 
number of towns alongside it from Belis downwards. There are 
Belis, Kalat Nejm, Kalat Jaber, Phumsah, Anah, Hit, El Dos, 
Hillah, Diwanyah, Kornah, and Bussorah; they are all large and 
populous places, 

Mr. William Ainsworth deposed that he had been attached to 
General Chesney’s Euphrates Valley Missions in 1835, 1836, and 
1837; he was there for three years after that on behalf of the 
Royal Geographical Society, and by the Society for Promoting 
Christian Knowledge. He travelled much in the northern part 
of the country, the Valley of the Euphrates, the liné of the Tigris, 
and he had been all over Asia Minor except in the Smyrna direc- 
tion; all other parts he had traversed several times and in various 
directions. He knew the Euphrates Valley route, and all the 
roads which would lead from Constantineple, whether by the 
Tigris or by the Euphrates. 

His conviction, after a long consideration, was that the rail- 
way proposed from the Bay of Antioch to the Euphrates, and 
down the Valley of the Euphrates, was at once the most feasible 
and the most economical, and could be carried out from every 
point of view. The port of debarkation from this country which 
he would select would be at the foot of Mount Casius, a little 
to the south-west of the mouth of the Orontes. There is very 
deep water there at the foot of high hills, and that a protective 
jetty would make it a port. The port of Alexandretta lies ia 
another gulf, and it is much frequented at present. There is no 
harbour—strictly speaking it is a roadstead, but still there is a 
good anchorage. The water is shallower at Selucia than at 
Scanderoon. The mouth of the Orontes is 34 miles south of 
Selucia. Close to the Orontes there is a village, or a place which 
almost amounts to a town ; it is a populous neighbourhood, it is 
covered with vineyards and mulberry plantations, and there are 
plenty of houses there; even some English gentlemen have 
houses there now. 

Starting from this point the railway might either follow the 
Valley of the Orontes, or the same route as that taken by the 
Euphrates Expedition, which was a little to the north of the 
river, over a country which in some regions is slightly hilly. If 
the line followed the course of the Orontes there is one point 
where there are some sandstone rocks close by the river, and 
where tunnelling for about a mile would probably be required. 
The rock is not hard in its nature, and the difficulty probably 
would not be greater than in surmounting the hills to the north- 
ward, There are no hills beyond the proposed tunnel, and 
where the village of Suevaidiyah now stands the ascent probably 
is not above 100ft. or 150ft. to the higher part of those hills. By 
this route itis possible to get from the sea coast to the Euphrates 
without crossing a range of hills of any considerable elevation. 
The lake of Antioch is about twenty miles from the sea, and it is 
perfectly level to that point. Then beyond this plain comes a 
hard limestone country, which is about fifteen to twenty miles in 
breadth. It attains no great elevation. It is intersected 
by even fertile and cultivated plains, but from the extreme 
hardness of the rock, which is something like what 
is seen in the south of Ireland, it would present some 
engineering difficulties. He believed a pass had been found 
by which the hard limestone district could be “doubled.” From 
conversations he had had with civil engineers, when he explained 
to them the nature of the country, they told him that the diffi- 
culties presented by the limestone would not be very great, and 
that it would not be very expensive. That was the only diffi- 
culty in the whole line. Then there was quite a level country 
all the way to the Euphrates. In places the hills rise to about 
30ft., 40ft., or 50ft., but they are all marls, um, and very 
friable red sandstones, in fact they could almost be cut through 
with a knife. 

Between the sea coast and the Euphrates it is not a desert 
country. There is the city of Aleppo in the middle of it, and 
to the north of Aleppo it is all cultivated, and there are several 





To the south of Aleppo the country is more of a | 


desert. If the line were carried to the south of Aleppo it would 
go more thro 
was not a positive desert. He should prefer constructing the 


a desert, but portions were cultivated, and it | 


about the parallel of Jaber Castle. By going to the south 
instead of to the north forty or fifty miles would be saved in 
distance. The distance by the shortest route was 120 miles. A 
railway would carry its own resources with it; it is not such a 
desert country that they would suffer either from want of water 
or from want of provisions. It was possible to reclaim the 
greater part of this desert. 

When the line reached the Euphrates it would follow it for 
about 500 miles. The country varies a great deal, but being the 
banks of a great river it is probably almost everywhere reclaim- 
able ; in fact, it presents some of the finest soil in the worldin the 
southern part. Babylonia is an alluvial soil, and it occupies 
about ninety miles of the country. The hills on the railway 
terminate below Hit, and beyond that is a country which is open 
to the cultivation of cotton, and everything which the climate 
will bear. Ancient Babylonia is one of the finest countries in 
the world ; at one point there is a range of basaltic hills coming 
from Palmyra and crossing the river at about Zenobia. That is 
about the only tract of hard rock, and it rises about 600ft. high; 
but it is a curious point that where the Euphrates passes 
through this range of hills it leaves a space from 250 to 500 
yards perfectly level. The effect of the river coming down to 
the chain of the hills is that for the first fifty or sixty miles 
before reaching them its course is perfectly straight, there being 
a level line covered with shrubs, which seems to have been left 
there by nature for the purpose of a railway. 

Recently some people have advocated the line of the Tigris, 
because it has been said that there are not many towns along 
the Euphrates. Now there certainly are several towns along the 
line of the Tigris, but they are not near the river, with the ex- 
ception of Mosul, the site of modern Ninevah. The other great 
towns, Kerkfik and Arbil, and one or two others, are at a distance 
of nearly thirty miles from the river. But those towns would 
be in communication with the railway, either by branch railways, 
or by the traffic of the country; but the railway on the 
Euphrates would accommodate the same parties and the same 
countries just as well as a railroad carried along the Tigris. 
Then there is a much stronger objection, supposing that 
the railway was carried from the northward from Asia Minor 
to the Tigris, the country is composed of very lofty and nume- 
rous chains of mountains. Then again, if they took the line 
from Selucia, they must cross the northern part of Mesopo- 
tamia. The part of that country to Orfah and Harran is a good 
country enough, but beyond Harran is a very basaltic district. 
They would then go to Mardin. From Mardin by Nisibin 
there was a level grass country; -but they must look at 
the immense length that they would have to carry a railroad 
without any gain at all; it is a length of some hundreds of miles 
without any advantage to accrue, and every mile is a considera- 
tion in the matter of a rai 





NARROW GAUGE RAILWAY IN RUSSIA. 


WE have been favoured with the following particulars of a 
narrow gauge railway in Russia, which adding as it does, to the 
somewhat limited store of correct information possessed in this 
country regarding the working of narrow gauge lines, will, we 
think, be read with interest :— 


“The Novgorod line, 3ft. Gin. gauge, 68 versts—454 miles— 
long, is constructed in a flat country, and being principally 
intended for passenger traffic, is supplied with a light rolling stock 
and engines built on the same principle as those generally used on 
all railroads of Europe. The cost of construction of this line 
amounted to 18,000 paper roubles per verst—27,000 roubles per 
mile. This line having nothing particular in its construction, 
except the width of the gauge, can contribute little to our informa- 
tion upon the question of narrow gauge railroads, The Imperial 
Livny Narrow Gauge Railroad, however, has been constructed by the 
Russian Government in order to ascertain the true working and 
advantages of the narrow gauge system of railroads; and ‘a line of 
country has therefore been chosen presenting great difficulties for 
railway construction. The Livny Railroad (3ft. 6in. gauge is 
574 versts long—38'15 miles—about midway, near the station 
Russky Brod, the line crosses the river Linbovsha by a bridge 
420ft. ie and 45ft. high. At this point the horizon of the rails 
is 353ft. lower than the horizon of the rails at the end stations. 

“The steepest gradient admitted on the line is 1 in 80; the 
entire length of the gradients, in general from 1 in 100 to 1 in 80 is 
14} miles; the length of the 1 in 80 gradients is 54 miles in one 
direction and 4 miles in the other. 

** There are fifty-five curves on the line; the sharpest of these has 
a radius of 686ft.; the whole length of the curves is 54 miles. 
The bridges are fifty-two in number; the largest is 504ft. long and 
80ft. high. All the bridges are built of timber, on the Norwegian 
principle. The rails are 20ft. long and 4in. high, weighing 451b. 
to the yard; they are laid on wood sleepers, All the buildings, 
except the engine sheds and workshops, which are built of bricks, 
are constructed of timber. There are five stations on the line. 
The rolling stock consists of two tender engines weighing 17 tons 
empty, five double bogie Fairlie engines 354 tons empty, seventeen 
passenger carriages, and 266 goods wagons. The tare weight and 
carrying capacity of the wagous is as follows :— 


Tare. English. Net load. 
Pouds. T Cc. Q. Lb. Pouds. T. C. Q@ Lb. Times. 
Platform 105 .. 1 138 3 O «. 370 wo 5 19 1 12 we 3H 
Open wagonl25 .. 1 17 O 20 .. 360 .. 5 16 OY 16 .. 314 
Closed ,, 140 .. 2 1 8 2% w 300 ..5 9 2 44 2°46 
Brake van 270 .. 3 19 3 O .. 250 .. 4 -§0 2 14 .. lvl 


“* A train of fifty wagons weighs on an average 350 tons, the net 
weight being in working order 242 tons, 

“‘A Fairlie engine running with a goods train at a rate of ten 
miles an hour uses 3°03 cubic feet of wood fuelper mile. There is 
room on the engine for 320 cubic feet of wood fuel, 198 cubic feet 
of water in the tanks, and 130 cubic feet in the boiler. 

“* At the last trials in August a Fairlie engine has taken without 
stopping a train of sixty-one loaded wagons, gross load 410 tons, 
at a rate of ten miles an hour, from Russky Brod to Verchovie, 
which is the part of the line where the maximum up-hill gradients 
are mostly situated; the length of the train, exclusive of the en- 
gine, was of 896ft. The construction of the Livny line has cost 
about 25,500 roubles in paper per verst—38,250 roubles per mile— 
= £4781 per mile. Of this mo about 7000 roubles per verst were 
employed for the opens ofthe rolling stock, 

“No railway of 3ft. gauge has been as yet built in Russia, the 
commission which was named in 1870 for studying the narrow 
gauge railways having recommended the 3ft. 6in. gauge.” 





A prospectus has been issued of the Excelsior Hydraulic Gold- 
ing Company of California, Limited, with a capital of —— 
essrs. 


washi 
in £10 applications for which are received by 
| ye a ag Ho Collier, and Co. Objects of the company 


are to acquire and work the Coon Hill auriferous gravel deposits 
near Placerville, California, by hydraulic power; to work a well- 
known auriferous vein of quartz; and to purchase the canals, 
tributaries, water franchises, &c., already existing in that locality, 


and also to construct a canal about thirty miles long, to bring water 
Seon a klgher level, Sor audbas anh geld depenita” 
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RAILWAY MATTERS. 


THE engine-drivers, firemen, and brakesmen on the southern 
section of the Caledonian Railway are agitating for a reduction in 
the hours of labour to ten per day. A strike, which is expected 
tp — general on the line, is threatened unless the demand is 
concede: 


THE directors of the Great Western Company have reduced the 
time of the men employed in the locomotive carriage works, to the 
number of 3000, one hour per week. They now leave work at one 
o'clock on Saturday instead of two o'clock as formerly, making the 
week’s work 574 hours instead of 58}. 

THE new station of the New York Central, Hudson River, 
Hudson and New Haven Railways—the ‘‘ Vanderbilt Combina- 
tion”—at Fourth Avenue and Forty-second-street, New York 
city, has been opened for the use of the travelling public. It is 
said to be the largest railway station in the world. 

Ar the Cheshire quarter sessions on Tuesday, Edward Jones, 
railway engine-driver, and Reuben Fowler, stoker, were tried on a 
charge of being drunk while on duty, and allowing their engine to 
stand on’ the main line of the London and North-Western Rail- 
way at Birdswood Junction, whereby a collision was caused. 
Jones was sentenced toftwelve months’ and Fowler to four months’ 
imprisonment with hard labour. 

On Monday evening a travelling crane was sent to the Maryhill 
station of the North British Railway, near Glasgow, to lift a truck 
which had run off the line, and the express from Helensburgh 
came up at full speed while the jib of the crane was hanging over 
the up line, the pointsman having signalled all clear. The engine 
struck the jib, and a hole was made in the boiler, while the sides 
of a third and first class carriage next to the engine were torn 
away. A young woman, name unknown, and a boy, eight years 
old, were killed on the spot, and fifteen persons were injured. 
The pointsman has been apprehended, but has since been dis- 
charged. 

THE report of the San Paulo Brazilian (Limited) directors states 
that the works of the Campinas extension and the Iti branch are 
heing vigorously proceeded with, and there is a probability of the 
former being opened for traffic early in the ensuing year. The 
spirit of enterprise is still rife in the province, and other branehes 
in connection with the company’s line are under consideration. It 
is with much regret that the par we have to inform the share- 
holders that the agreement which the chairman mentioned at the 
last general meeting as having been arranged with Seiior Galvao, 
in regard to the several questions pending between this company 
and the Imperial Government, did 1 not receive the ratification of 
the latter, and still remain in abeyance without any prospect of an 
early settlement. 

Prince BisMancx has laida bill before the German Federal Council 

»roviding for the accession of Germany to the treaty concluded 
Se tem Italy and Switzerland on the 15th of October, 1869, for 
the construction of a St. Gothard railway, and securing a subven- 
tion of 20 million of francs, in accordance with Art. 17 of the 
treaty, towards the expenses of the line. The requisite funds will 
be raised, first, by special taxation imposed on the parties inte- 
rested in Germany, which it is expected will produce about 
3,000,000 francs; second, by a beds contribution of 2,717,000 
francs for the railways of Alsace and Lorraine; third, by various 
miscellaneous contributions, amounting to 6,217,000 francs ; and 
the rest by a grant from the Federal treasury. The chancellor 
points out that the proposed contribution on Alsace-Lorraine is 
justified by the cirumstance that these provinces, in connection 
with the Palatinate Railway (Pfiilziche-bahn) and the Hessian Louis 
Railway (Ludwigs-bahn) on the left bank of the Rhine, would 
connect Switzerland with England, Holland, Belgium, and the 
Rhine provinces of Prussia, and would therefore obtain at least a 
portion of the traffic between the former and the latter countries. 

THE half-yearly general meeting of the Great North of Scotland 
Company was hela on Tuesday at Aberdeen; Mr. J. Duncan, the 

* chairman, presided, and said the credit of the company had been so 
much improved as to enable them to obtain money and renew their 
debentures at a considerably lower rate of interest than formerly. 
The saving thus effected went to increase the sum available for 
dividends. The expenses were gradually decreasing, and the 
working expenses compared favourably with those of other rail- 
ways in Scotland. He had recently been in America, and he 
found that the rails there were now being generally renewed with 
steel instead of iron, The expense was no doubt greater for the 
time, but in the long run the steel rails were found the most eco- 
nomical; and he believed that in a few years the steel rails would 
supersede the iron rails in many parts of the country. He sug- 
gested that in whatever renewals were necessary on the Great 
North of Scotland line steel rails should be used instead of iron 
rails. During the last half-year five miles of the line had been 
renewed, and the previous half-year a similar extent had been re- 
laid with rails, making ten miles during the last year. He hoped 
that during the next year, by way of experiment, this company, in 
effecting renewals, would substitute steel for iron rails, 

THE directors of the North-Eastern Railway Company have 
decided upon going to Parliament next session for powers enabling 
them to complete the link in their great scheme for a coast railway, 
which was lost this year by the successful opposition of the 
Stockton Corporation to the erection of a swing bridge across the 
Tees at Middlesbrough. Hartlepool will now be omitted from the 
scheme. On leaving Sunderland the line will proceed along the 
existing railway as far as the Eden Castle district, but when it 
reaches a point in the neighbourhood of Shotton it will strike away 
towards Hutton Henry, and in the direction of the Tees, until it 
reaches the old bridge at Stockton, where it will cross the river, 
join the Middlesbrough and Redcar line, and then on to Whitby. 
The position of Hartlepool will now be on the loop, instead of on 
the main line of the coast railway, while the course taken from 
Shotton will convey travellers across the wilderness that surrounds 
Hutton Henry instead of through the busy district of Hartlepool, 
and developing more fully the commercial capabilities of that 
important neighbourhood ; hut a sacrifice had to be made in some 
quarters after the loss of the Middlesbrough Bridge. The 
necessary surveys are now being proceeded with in the Castle 
Eden district, and the statutory notices of the company’s intentions 
to ask parliamentary powers will be published next month. 

Tue half-yearly general meeting of the City of Buenos Ayres 
Tramway Company (Limited) was held on Friday at the offices, 
Winchester-street-buildings, Winchester-street; Mr. B. Isaac in 
the chair. The chai in moving the adoption of the report, 
said the result of their operations was not so satisfactory as they 
expected at the last meeting; but the cause of its being less satis- 
factory had been fully explained in the report. Circumstances 
had occurred over which it was impossible they could exercise any 
control. The yellow fever and the increased price of fodder for 
the horses prevailed in the city of Buenos Ayres for a considerable 
portion of the half-year, which had a serious effect upon the 
service. The local committee had done everything in their power 
to meet the emergency and to assist the company through the 
difficulties that been encountered. The general manager had 
been greatly assisted by the activity and devotion of the local com- 
mittee. One of the t+ shareholders had suggested that a 
— should be engaged to assist the general manager. He 

had t experience in the management of tramways in New 
York, ‘and the directors great advantages from his exer- 
tions and advice. The sad visitations of yellow fever and locusts 
were considered only as tem . Inthe months of July and 

August the yellow fever had left the city, since which there was 

every of improvement and that the average receipts in 
we be restored to them. He did not think it too 
was now going on satisfactorily. The 
ting bm could, provided 

company were reasonable. The balance 


: shares would have to be called up to enable the 
directors to concentrate and complete their system of tramways. 





NOTES AND MEMORANDA. 


Mr. Dion, of New York, proposes to place on board vessels an 
apparatus which will give an alarm when the vessel is in the 
vicinity of icebergs. This apparatus, placed at the bottom of the hold, 
is such that, when the keel is in very cold waters, it sounds analarm ; 
thus a signal is given of the vicinity of icebergs, which cool the 
water to a great distance areund them. This instrument serves 
also as a thermometer, and shows at all times the temperature of 
the water under the ship. 

THE production of leaf tobacco in the United States for the 
year ended June 31st is returned at 30,439,250 lb. of smoking, 
64,656,875 lb. of chewing and snuff, and 1,319,675 thousand 
cigars. The importations were about 8,394,980 lb. of leaf and 
789,962 Ib. of cigars. The leaf crop was 228,000 hogsheads, 
against 178,000 in 1869 and 213,000 in 1868. The seed leaf crops 
of the three years were: 79,000 for 1870-71, 75,000 for 1869-70, 
and 56,000 in 1868-69. 

AccorRDING to the detailed census reports, the population of 
New York is divided almost equally between the native born and 
the foreign elements. There are 510,553 native white citizens, and 
418,646 of foreign birth; difference, 91,907. The Irish number 
202,000; the Germans (grouping those who are returned as being 
natives of Prussia, Austria, Germany proper, Hesse, Hanover, Xc.), 
number 153,934, or about 48,000 less than the natives of Ireland. 
There are 27,000 Italians, 3400 Canadians, 7500 South Americans, 
388 West Indians, 2100 Swiss, and 8000 Frenchmen, 

IMMENSE quantities of cast iron nails are manufactured in 
Staffordshire. Over a thousand tons of iron are annually con- 
sumed for this particular industry. The appliances for casting are 
so well perfected that one hand can produce 750,000 nails of the 
smallest size in a day, while 52,000 of the larger size can be made 
in the same period. The moulds contain large numbers of con- 
nected forms for the nails, and the latter hang together whem 
removed therefrom, and are broken apart. They are subsequently 
tempered in oxide of iron and made malleable. 


ProressorR BoTTcER announces the discovery of a new reagent, 
which, he asserts, is highly sensitive to the alkalies. It is a 
colouring extract of the coleus verschaffelti, and is produced by 
digestion, for twenty-four hours, in pure alcohol, to which a few 
drops of sulphuric acid have been added. The hue isa brilliant 
red, which turns green on contact with any alkali. It is not 
affected by carbonic acid, and will detect the slightest trace of 
ammonia in illuminating gas if moistened and placed against an 
open jet. The presence of the minutest quantity of a carbonate 
of any of the alkalies is detected by it. 

WINKLER has found that the best iron cement can be made by 
preparing a mixture composed of sixteen parts of clean wrought iron 
filings, three parts of pulverised sal ammoniac, and two parts of 
flowers of sulphur. This mixture can be kept in a dry package 
any length of time unchanged; and when required for use it is 
better to reduce one part of it with twelve parts of iron filings, 
and enough water containing a little sulphuric acid to form a stiff 
paste. When thus reduced it must immediately be applied, as it 
sets rapidly. Ihe author recommends it for joining broken pieces 
of cast iron, and for stopping large fractures. For very fine work, 
pure pulverised iron filings, such as apothecaries use, can be substi- 
tuted for the coarse article. 


Proressor Core has collected fourteen specimens of various 
animals living in the mammoth cave, Kentucky—among others, 
fish, crickets, centipedes, crawfish, &c. There are in the waters of 
the cave both fish and crustacea without the power of sight. 
Having lost this sense by having no use for it, their sense of 
hearing has developed to an unusual quickness, and it is exceedingly 
difficult to catch them. The geological features of the cave, as is 
well known, belong to the secondary formations ; and the crystals 
of gypsum, stalagmites, stalactites, and saltpetre, are to be seen 
here in enormous abundance. We hope soon to receive a formal 
report of this visit to one of the greatest wonders of the American 
continent. j 

Mr. Upuam §. TREAT, of Eastport, Me., has invented the fol- 
lowing process for making fertilisers from sea weeds, upon which 
he has obtained a patent. The sea weed is subjected to the action 
of steam under pressure until it is reduced to a pulp. It is then 
passed through a mill, where it is thoroughly mixed with ten per 
cent., more or less, of finely powdered quicklime. After being 
thus mixed it is elevated or placed in some suitable place to be 
thoroughly aired and dried, when it is ready for packing in barrels 
and for market. Upon the Atlantic coast sea-weed is a most 
abundant article, used at present to some extent as a fertiliser, in 
combination with barnyard and other manure ; but its valuable 
qualities seem to be dissipated, and in a great measure lost, by ex- 
posure to the atmosphere in its crude state, or from not securing 
proper chemical treatment. By Mr. Treat’s process it is dlaimed 
all its native richness is preserved, and a hitherto almost useless 
weed is converted into an efficient compound for enriching the 
soil. 

A piscussion has been going on in Liverpool concerning the 
relative performances of the old and new ships, and the logs of 
two—each crack vessels in their day—have been particularly com- 
pared. These are the Cambria and the Persia. The former 
started from Liverpool, March 29, 1856, and reached Boston vid 
Halifax, in eighteen days. She sailed from Boston on April 23 
following, and arrived out in thirteen days nine hours. The 
average passages made by the Persia in one year are set down at 
eleven days three hours eighteen minutes going west, and nine 
days fourteen hours twenty-five minutes going east. It is said 
that the Scotia made six runs from Liverpool to New York in 1870, 
the average of which was nine days twenty-three hours thirty- 
eight minutes; and six runs from New York to Liverpool, the 
average of which was nine days nine hours and forty-five minutes. 
In the same year the Russia made nine passages out and nine 
home, making an average in the former of ten days five hours and 
thirty minutes, and in the latter of nine days thirteen hours and 
sixteen minutes. During the same year, and on the same autho- 
rity, the City of Paris made an outward average of ten days 
twelve hours fifty-one minutes, and a homeward average of nine 
days and twenty hours. The City of Brussels was less lucky in 
her outward trips, but averaged nine days sixteen hours the other 
way. Of course, each of these vessels has very much beaten its 
average on particular trips. 

THE Scientific American states that Professor Mulder proposes a 
new system of analysis, which admits of rapid manipulation, and 
can be performed as a lecture room experiment. A platinum wire 
is melted into the top of a graduated glass eudiometer, and con- 
nected with one pole of a Grove battery—three cells are sufficient 
for most purposes—and the connection with the other pole is ac- 
complished by a wire passing through the mercury of the pneu- 
matic trough. If a given volume of hydrochloric acid be intro- 
duced into the eudiometer in the usual way, and fine iron wire, 
attached to the connecting wire, be brought in contact with the 

latinum pole within the graduated tube, the iron will immediately 
~ to glow, chloride of iron will be produced, and, as soon as 
the operation ceases, the lower wire can be withdrawn, and the re- 
maining volume of ae read off. In this way hydrochloric 
acid can be anal: ina few moments. The same principle will 
apply to the ysis of other compounds ; for example, sulphu- 
retted hydrogen with copper, vapour of water with iron, and mix- 
tures of gases and— ee ee carbon, and sulphur. Com- 
bustion can be accomplished in the same way, and the phenomena 
of the oxidation of alcohol, &c., be shown. Dissociation experi- 
ments can be exhibited by means of platinum, palladium, iridium, 


and rhodium with ammonia, ur of water, &c. Electrothermal 
analysis is highly by Professor Mulder, on account 
of the rapidity and sim: of the manipulation, and the cheap- 
ness of the 3 he 


of | soon to give a complete 
description of all of the experiments that can be performed in this 
way. 





MISCELLANEA, 


TuESDAY’s Bradford Mail states that Mr. William Dewhirst, 
manufacturer, of that town, has granted the nine hours’ movement 
to his workpeople. In Leeds the concession of the nine hours 
promises to become general. 


THE iron armour-clad turret-ship Gorgon, built by Messrs. 
Palmer and Co., at Jarrow, for the Government, was launched 
from the yard of that firm on Saturday afternoon, in the presence 
of a large concourse of spectators. 


AT a meeting at Rhymney on Monday, at which 40,000 colliers 
and ironworkers of South Wales were represented, it was resolv 
that if the demand for an increase of 10 per cent. were not com- 
plied with in a given time a strike should take place, 


THE nine hours principle was conceded on Monday to the work- 
men in the Middleton Ironworks at Hartlepool, and a mass meeting 
was held upon the Town-moor in the afternoon, at which it was 
resolved to present the firm with a complimentary address, 


WE understand that the War Department are about to appoint 
a committee, consisting of practical and scientific men, to inquire 
into the manufacture and uses of gun-cotton and other explosive 
compounds, and their employment for artillery and in mines and 
quarries. 

A PROSPECTUS has been issued of the Swansea Bituminous Col- 
liery and Fire-clay Company (Limited), with a capital of £25,000, 
in fully paid shares of £5, and £22,000 in preference shares of £5, 
of which latter £19,000 is to be now subscribed. The object is to 
purchase a property close to Swansea, 

In the rocks of Val d’Ossola a mineralogical discovery has been 
made by Professors Cossa and Gastaldi, who found some beryl in 
a crystalline fragment picked up by Signor Traverso, the engineer, 
by the side of the Coloria torrent—this variety of the emerald 
having been hitherto supposed to exist, as regards Italy, only in 
the island of Elba. 


Tue Times Berlin correspondent mentions that Captain Bjork- 
man, of the Swedish service, has invented a powerful explosive, 
requiring no resistance to bring out its destructive force. Experi- 
ments tried in the neighbourhood of Stockholm prove that a cart- 
ridge about an ounce in weight will penetrate an iron plate half an 
inch thick upon which it is placed. 


A PROSPECTUS has been issued of the Auvergne Bituminous Rock 
and Paving Company (Limited), with a capital of £150,000 in £10 
shares, of which £80,000 is now to be subscribed. The property 
consists of six mines in the districts of Auvergne, containing both 
rock asphalte and bituminous deposits, which are to be purchased 
for £50,000 in cash and £70,000 in shares. 


Tue East London Water Company have intimated their inten- 
tion of adopting the system of constant supply in all houses sup- 
plied by the company, provided the proprietors of house property 
in the district will effect certain improvements in pipes, cisterns, 
&c., with a view to protect the company against waste, misuse, 
and undue consumption, according to a code of regulations to be 
approved by the Board of Trade. 

Mr. JoserH Taytor, of West Cramlington, has recently made 
an interesting discovery of reptile remains associated with the 
High Main Coal Seam in Northumberland. The fossils are in the 
possession of Mr. T. P. Barkas, and we are informed that they are 
the first reptilian remains discovered in the seam named. The 
remains of many reptiles have been found in the Low Main, but 
the honour of being the discoverer of High Main reptiles is 
believed to belong to Mr. Taylor. 

A STATEMENT, which has obtained currency, of a closer amalga- 
mation of the Anglo and French Atlantic Telegraph Companies is 
said to be entirely without foundation. The subject has been 
mooted by some influential shareholders ; but the difficulty of a 
combination of the stock and shares, with no adequate gain to the 
shareholders, precludes for the time any such arrangement. The 
perfect harmony which exists in the present system is considered 
also to render it unnecessary. 


Dynamite has been most usefully employed in France in rend- 
ing the roots of timber trees. In the Forest of Haye (Meurthe- 
Moselle), where an immense quantity of timber was blown down 
by storms, the roots remained encumbering the ground. A hole 
being drilled from 9in. to 15in, deep, a dynamite cartridge of 
fifty grammes—about 800 English grains—provided with a fulmi- 
nating cap and safety fuze, was placed init. When the charge 
was exploded the root was rended into pieces, which were easily 
removed, 

A MOVEMENT in the right direction has been made by the 
Messrs. Pease, of Darlington. Their schools in connection with 
their extensive collieries and coke works in South Durham, and 
the ironstone mines in Cleveland, have been long noted for their 
excellent management. These gentlemen have now appointed Mr. 
Ralph Tate as science lecturer in these schools. This is prepara- 
tory to the introduction of an extended system of teaching such 
branches of science to the miners as may be usefully applied by 
them in their labours. 


AN important work of hydraulic engineering has been recently 
commenced with the view of utilising the fall of the Rhone at 
Bellegarde, near Geneva. By driving a tunnel about 600 yards 
long about a third of the water will be diverted from the river, 
and delivered into the neighbouring valley of the Valseriane, 
with an available fall of 44ft., the supply being estimated at 
rather more than 2000 cubic feet per second at the period of 
lowest water. This corresponds to 10,000-horse power, or as much 
as that which has conatel Lowell the Manchester of America. 
The promoters of the enterprise point out that the position is 
admirably situated for the erection of cotton and woollen mills, as, 
in addition to furnishing power, the water is of exceptional 
purity. 

THE works for an additional supply of water to the inhabitants 
of Berwick were formerly opened by the mayor and town council 
on Friday afteynoon. The works are at the Tower Foundry, 
Tweedmouth, where the water springs from the rock on the site 
of an old quarry at the rate of 200,000,000 gallons per day, and is 
stored ina tank which has been constructed, 80ft. long by 50ft. 
wide and 8ft. deep. Thence the water is pumped by steam power 
across the Tweed to the high service reservoir outside the town, 
whence it flows through the pipes for the use of the inhabitants. 
The lift from the engine-house to the high service reservoir is 
185ft., giving a pressure on the lowest points of the rising main 
of over 80 Ib. on the square inch. The cost of the new works has 
been computed at £7500. This sum, added to what had previously 
been expended (£8200) for water works done in 1854, and placing 
£1000 as the sum which has been deducted from time to time 
from the ordinary district rate to pay engineers, &c,, will run up 
a water bill of £16,700. 

THE directors of the Gloucester and Berkeley Canal Company 
in their report state that the urgent necessity of the new works 
at Hazle Pill has been made very apparent in the last three 
months, during which time the trade has been entirely beyond the 
existing means of accommodation. In the spring of 1873 the new 
entrance and basins were to be opened. The idland Railway 
Company has arranged for making a branch line to connect those 
works with the main line, and it is expected that this branch 
will be opened simultaneously with the new and, as 
running powers over the branch line will be conceded to the 
Great Western Railway Company, better access will be obtained 
to the great trading districts. Some additional lines have recently 
been laid down for the joint use of the two railway companies on 
the western side of the Gloucester docks, which will considerably 
facilitate the traffic. The amount of business done at tho port 
during the half-year has been very large, and the revenue receipts 
are in proportion, 
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The compression chamber C is a strong double-riveted boiler, | the piston in the cylinder E, and opens the valve leading from 
into which air can be compressed to 5001b, to the square inch by | the compression chamber to the tube, arranged so as to give a 
machinery driven from the boat engines. The boat is plated to | powerful, elastic, and prolonged impetus to the submarine rocket, 

render it practically invulnerable ; the boilers are high-pressure ; | which, striking the enemy below the water-line, exploding the per- 
shaft of wood of any convenient length, and a corrugated iron cap, | the twin screws, driven by a differential motion of novel construc- cussion fuze, and smashing in square yards of the side. 


of sufficient weight to make the torpedo or submarine rocket | tion, are below the bottom. By the reaction of the force driving the rocket forward, which 
nearly float horizontally. When the boat arrives within ‘striking distance of the ship at- | would average upwards of 50 tons on lft, Yin. shown, the boat 


The submarine rocket is propelled through a bored cast iron | tacked, the officer in charge, who views the enemy by a mirror to | would have its speed considerably diminished, if not entirely 


tube B from the boat below its water line by the expansion of | prevent his personal exposure, turns the handle of a four-way | neutralised. There is also a sluice valve and breech, whereby 
compressed air. a fresh rocket can be introduced when the first has exploded. 


$ We illustrate in the accompanying engraving a torpedo boat, 
which was made the subject of a paper read at the last meeting of 
the British Association by Mr. Philip Braham. The torpedo A 
consists of a chamber filled with dynamite at the pointed end—a 





cock D, which admits air from the compression chamber under 
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ON WIRE TRAMWAYS. 
By Mr. Hamitton WELDON PENDRED, C.E.* 

From the novelty of the subject of the present paper it must, 
to a great extent, be of a descriptive nature, because there is as 

et little room for analysing the results of experience acquired by 
different individuals under a variety of circumstances. The 
question of rope transport, as applied to wire tramways, is as 
yet in its infancy ; therefore its various features cannot be con- 
sidered or dealt with in the same manner as railways, or other 
ordinary modes of transport ; but yet the very fact of the subject 
being novel will possibly tend to Jend an increased interest to it. 
The mere question of transmission from one point to another, by 
means of a rope stretched between them, is a very old affair. In 
India, and in Japan, a rope has been employed from time to time, 
as a means of bridging ravines and rivers. To effect this the rope 
is passed across, and secured at either extremity on the opposite 
banks ; a basket, box, or other r tacle, is pended from it, 
generally in such a way that one or more small wheels travel on 
the ro’ A light line is attached to the basket, and the latter 
runs along the rope by its own gravity, if the incline favours it, 
while if the basket has to ascend it is hauled up by means of the 
light line. 

Ina very old work on mechanics, a description and illustration 
of a scheme for transferring a bank of earth from one point to 
another is given; and the illustration merely shows two horizontal 
wheels with a rope passed round them like an endless belt, and a 
box or basket suspended from the rope. In both these instances 
it will be remarked that no intermediate point of support is made 
use of, and the inevitable consequence is that the lengths of such 
tramways, if they can be so termed, are exceedingly limited. The 
patent for wire tramways is yet scarcely three years oll, and 
the fact that intermediate supports are introduced at once raises 
the scheme from the mere position of a toy, or a local contrivance 
for some temporary purpose, to a genuine means of transport be- 
tween points almost any distance apart. And it effects this in so 
easy a manner that the chief point of the invention is its extreme 
simplicity. Whilst, however, the question of extending a rope 
over supports in such a way that the loads carried by the rope can 
be got past these supports is simply solved, yet the working of the 

stem discovered a multitude of mechanical difficulties, many of 
them quite beyond anticipation. All mechanical engineers, how- 
ever, know the long interval that generally elapses between the 
‘first construction of a new machine and its successful working. 
The wire tramway would be a useful addition to our system of 
t rt even if it worked only in a straight line; but in that 
case, however, it would be far from fulfilling many duties it alone 
is fitted to perform, and unless it could change its line of direction 
at any points in its route its action would be but limited. This 

question was one of the first that had to be dealt with 
in developing the system, and has been attended with more diffi- 
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culties in the course of its solution than perhaps any other of the 
many points claiming attention. 

The patent protecting the wire rope tramway covers two 
schemes essentially different in their application, but of a uniform 
principle. The one commonly known as the single or moving rope 
system, and the other known as the double or fixed rope plan; 
only the former has as yet been developed practically, and to it, 
therefore, our attention must be more especially devoted. To 
render this matter as clear and concise as possible we purpose in 
the first place to briefly describe the plant, and secondly to explain 
the various schemes adopted to overcome the numerous practical 
| difficulties encountered in the working of the system, and more 
| especially the curve problem, and after briefly describing the 
various alterations effected from time to time in the plant and 
arrangements, a short analysis of the actual work done will con- 
clude this paper. The plant necessary for the construction of a 

iven length of wire tramway consists of a “* driving terminus,” 





tubs or boxes to contain the coal or other material to be trans- 
ported, each tub requiring a hook or hanger bar to suspend it, and 


the rope, and moves either with the rope as in the single, or moves 
on the rope as in the double rope system. To all this must be 
likewise added suitable frames and wheels called ‘‘ curves” for 
such lines as proceed in a direction other than a single straight line, 
and a length of rope sufficient to go twice over the length of the 
proposed line. With the single exception of the rope, each item 
in the foregoing list has been undergoing alteration and improve- 
ment with the view of diminishing the cost of construction and 
maintenance, as well as to enable the fitting and adjustment of 
the to be performed, far as as possible, at whatever engi- 
neering works may be employed in the manufacture or repairs of 
the plant. 

The first practical embodiment of the idea was carried out by 
the inventor at Richmond, and the line was of the simplest con- 
struction and worked by a horse. The wheels or drums round 
which the rope passed at either end were fitted horizontally, each 
in a rough frame consisting of uprights and cross timber, to which 
pedestals for the shafts were bolted, and thrust timbers were 
placed to resist the strain of the rope. Subsequently a line was 
constructed at Bardon-hill, in Leicestershire, to convey stone from 
Messrs. Ellis and Everard’s quarries to a crushing machine where 
it was broken up for road metal. The length of the line was three 
miles, and there were two curves or changes of direction in it, 
neither of them exceeding 30 deg. The line was worked by a 
double oo portable engine of 14 nominal horse-power, but it 
was rarely worked at more than 10 indicated horse-power. The 
boxes in which the stone was carried were capable of containing 
about 1 cwt.; they were made of timber, and measured 27in. x 
19in. x Gin. deep. a the suspended from the rope by two 
bars of iron which were brought up and made of sufficient length 
to insure the box clearing the wheels on the posts, The box head 








f back-end ditto,” a certain number of posts of different heights, | its trailing end. 
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or sabot which rested on the rope was at first nothing but a block 
of wood about l4in. long by 2}in. thick, and 34in. deep; and it is 
especially to be noted that the box, the hanger bars, and the block 
of wood were so secured together as to make the whole thing a 
rigid structure.. The part of the wood block which rested on the 
rope merely had a furrow or notch, about 2in. deep, cut length- 
ways in it; but it was found necessary to place two strips of iron— 
one at either side side of the wood block—so as to deepen the 
groove in which the rope rested, and thus secure the box from 
falling off. 

In this mode of suspending the load a radical defect speedily 
manifested itself. Any rope stretched between two supports ne- 
cessarily forms a catenary curve, and it is evident that any load 


| moving with the rope descends the curve from the one post to the 


centre of the span and then begins to ascend till the other post is 
reached. It is also evident that a block of wood, say 2ft. long, 
resting on the rope will first have its leading end lowest, and then 
Now if the box is secured rigidly to this block, 
and hangs some distance below it, the box will naturally tend to 
hang plumb, and thus when the rope is descending the first part of 


a sabot—or box-head, as it is technically termed—which rests on | the span the weight of the box tends to lift the leading end of the 


wood block or sabot off the rope and to throw undue strain on the 
trailing end. During the ascent of the other half of the span the 
action is of course reversed. As the weight of the box, particu- 
larly when full, drags the rope down, there is necessarily a lift 
just at the bearing wheel on the posts, the magnitude of which 
varies with the tension of the rope, and when this head is rigid 
the whole load is thrown on the end of the sabot in meeting the 
wheel; and as there is a small difference between the rim of the 
wheel and the rope, a certain amount of “lift” is occasioned at 
this point that has a bad effect in tending for the moment to arrest 
the box and lift it from the motion of the rope at the time when 
it most needs to rest on the longest possible portion of rope. 

One improvement followed another. Originally the box head 
was simply a block of wood, afterwards pieces of iron were added 
as guards on either side, and the “ banger bar,” at first a fixture, 
was subsequently fitted with a pivot movement in the direction of 
its length. This idea of making the box head pivot on the hanger 
bar was with the view of enabling it to suit itself to the varying 
slopes of the rope, but another advantage showed itself in practical 
working. At the moment of passing the wheel the leading end of 
the head was lifted by pivoting on the hanger, the box was undis- 
turbed, and the trailing end of the head could rest on the rope 
to the last moment, and as soon as the centre _ passed the wheel 
the a end — down on the rope and eased off the wheel 
gently and smoothly. Another improvement was to make the 
suspension rod, or “* hanger,” simply a curved bar with a hook at 
the extremity, to which the tub was attached by means of a bale 
or stirrup rod passing over the tub, thus ering the entire 
arrangement more portable, while as the tub could pivot within 
the bale, and the pivot centres were slightly below the centre of 
gravity of the ‘tub, it wag easily upset by loosening a catch. In 
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one or two instances the tubs have been fitted with four little 
wheels to admit of their being wheeled along the drift ways of a 
colliery or clay pits, &c. Messrs. Fox’s line at Sheftield has tubs 
constructed in this way to contain 1 cwt. of coke each. These 
are shown in Fig. 3, page 269. Although many schemes have been 
devised for fitting the little wheels at the side or sides of the 
box heads, no really satisfactory one has yet been discovered by 
which the tubs can be shunted with a minimum of rail friction. 
If the wheels are fitted in such a manner that both are on 
one side of the box head, it is then evident that the centre of 
gravity is suddenly changed from one point through the rope 
centre to another through that of the rail, and, in spite of many 
attempts to get the wheels in the centre of the box head, none has 
yet entirely succeeded. 

The most successful plan for shunting, without altering the 
point of suspension, is by using four wheels, two at either 
side of the sabot; these wheels are merely discs of iron, with 
little bosses in the centre, to take the axles, and they are 
placed at both sides of the box head to preserve the centre of 
gravity in theasame line when on the rails as when on the rope. 
It is evident that with the box head advancing at a speed of five 
miles an hour (which is a usual speed on these tramways), when 
the box head wheels come suddenly on the shunt rail it tends to 
arrest the box head; the box or tub, however, still advances and 
tends to jerk the leading end of the sabot upwards and lift the 
first wheel off the rail. This was cured bythe pivoting head, which 
allowed the box to advance while the head remained level. When 
the four-wheeled head was introduced no disturbance of the centre 
of gravity took place, and consequently the box or tub did not 
swing sideways, These four-wheel box heads have, however, a 
defect not possessed by the two-wheel type; there is more friction 
in moving on the rails round curves because the wheels cannot 
conveniently be made to bogie or swivel. The idea of the box 
head, with one wheel at either side instead of two, was tried to 
overcome this evil, but it absorbs power by ‘‘ wobbling” on the 
rails, an evil that the trailing guards do not quite prevent without 
causing friction. 

Experiments were also made with box heads having the shunt- 
ing wheels placed above the sabot, and in the same vertical centre 
with the box head and rope centres ; this did not, however, work 
successfully, and had to be abandoned, The ‘‘ hanger bars” are 
generally made of flat iron lin. X gin. to l4in. X jin. bent in a 
bow shape so as to clear the bearing wheels and fittings and to 
allow the tub to hang plumb, They are flat, in order to gain the 
maximum stiffness against bending at a minimum weight of mate- 
rial. The stirrup or bale bar is also made flat where it hooks on 
to the hanger bar, the hook of which is nothing more thana 
narrow slot just fitting that portion of the stirrup or bale iron, 
thus preventing it effectually from turning about. The upper end 
is rounded and bent so as to form a pivot through the sabot, 
having a shoulder and washer on one side and a washer and split 
pin on the other. 

The tubs or boxes for coal, clay, or minerals, are made like 
common coal skips, while for special goods other forms are adopted, 
as in the case of a cradle made for carrying sugar-cane on a line in 
Peru, where the hanger bar was made into two legs and carried 
down in a form of an §, the upper bend clearing the bearing wheels, 
while the lower one, with the horizontal bar joining the two hooks, 
forms a receptacle into which the bundles of cane are laid. This 
cradle is shown at Fig. 1, page 269; and Fig. 2 is a tub 
or can for carrying coffee on a line in Ceylon. It is desirable to 
have the tubs or boxes of a circular form, as they require less 
space to clear the posts than if made square. 

The carrying, bearing, or porter wheels, shown in Fig. 13, p. 269, 
have been made of various sizes and shapes, and different 
methods of mounting them have been tried. The smallest dia- 
meter that has been used is 15in., the largest 2ft. 9in., the thick- 
ness or breadth of rim varying from 1}in. to 2iin., while the 
groove is dependent on the size of the rope employed, in any case, 
however, being very little deeper than the diameter of the rope, 
so as to cause the least possible obstruction to the sabot in 
passing over the wheel. Some attempts to employ wheels 
with wood rims have been made, but without much success. 
In the mounting of the carrying wheels first used—as at the 
Bardon-hill line— they were merely placed on short pieces of 14in. 
gas pipe with collars and secured by pins. The next plan was to 
carry them in a saddle or bracket, which projected beyond the 
diameter of the wheel and rested on a pair of timber transomes ; 
the axles of the wheel ran in two blocks of beech or other hard 
wood, boiled in linseed oil, the blocks resting within recesses in 
the saddle ; but when the plant for the proposed lines in Ceylon 
was being designed, these cast iron saddles were superseded by a 
pair of angle irons, to which the wood axle blocks were secured. 
Various methods are used in constructing the posts; they are 
generally made of good sound wood, but sometimes iron is 
used, as in the plant at Ceylon, tried at Brighton last summer. 
The most usual form of post consists of four simple uprights 
stiffened with latticing, and so put together as to either taper 
slightly on all four sides, or else tapering on two sides and parallel 
on the other two. The transomes carrying the wheels are bolted 
against the standards when two are employed; but if only one is 
used, as for overhung wheels, then it rests on two cross picces, 
bolted to the standards. For light work only two standards are 
sometimes employed instead of four. The posts vary in height 
from 10ft. to 80ft. or 90ft.; the posts for one of 85ft. having 
lately been sent to Mr. Zimmerman’s line, Buenos Ayres. The 
posts are usually set from 3ft. to 4ft. into the ground. The tran- 
somes, when made of timber, rarely need any support between the 
wheel and the post ; but when iron ones are used they are usually 
tied above with bars running back to the prolongation of the stan- 
dard above the transomes, The transomes are usually fitted so 
that they can be moved 6ft. or 7ft. up or down the post, and thus 
suit the level for the rope. Fig. 6 supplies examples of iron 
posts and transomes. <A great deal of attention has been given 
to perfecting the terminal arrangements, which forms a feature of 
such importance to the working of the system. All the first lines 
constructed were fitted with horizontal driving drums; but in 
lines of more recent construction vertical drums have been used 
with advantage. 

In the wire rope tramway for carrying 100 tons per day, with a 
18in. diameter rope, fitted up at Bardon-hill, a clip drum, or pulley, 
was first used, 4ft.in diameter. This was driven bya portable double- 
cylinder engine of 16 nominal horse-power, developing 24 indicated 
horse-power. The pulley was placed horizontally, and carried 
hy an.axle about Sft. long borne by a pair of plummer blocks, the 
lower one being a simple footstep. These were supported by timber 
uprights, and cross transomes strengthened by a pair of struts, 
The struts also carried another transome, which sustained one 
end of the pinion shaft, the other end being carried by a provision 
on the footstep of the drum, The ordinary bevel wheel und 
pinion was employed as gearing, the proportion being 2 to 1. 
-\s the tubs or boxes had to be emptied into railway trucks the 
staging had to be of sufficient height to allow them to come above 
the trucks, consequently the rails were placed about 12ft. or 13ft. 
from. the ground, A timber staging or scaffolding surrounded 
the rails about 4{t. below them, on which the men who unloaded 
the boxes stood. The ‘back end,” or that at the quarry, was 
merely a horizontal plain pulley 6ft. in diameter pl on a 
track with wheels, so that it could be hauled back to tighten the 
rope. It was only high enough to let the boxes clear the ground 
when they came in, The posts were all about 10ft. to 12ft. high, 
placed 150ft. apart, save ata point where a road was crossed at 
an oblique angle, incurring a span of about 600ft., the posts at 
either end of which were about 45ft. high. In this line box heads 
or sabots with wheels on only one side were used, and at the 
terminus there was only one rail for them tc ranupon. Shunting 
wheels had not then been thought of, The introduction of the 
shunting wheels under the rope at the rails was one of the earliest 
improvements, At first the rails extended beyond them, but this 
extension was afterwards cut off. 





The original plan of passing curves or changes in the direction 
of the line where the deviation was slight was to set the carrying 
or bearing wheels on a slope, so as to throw the upper part of 
the rim outwards, and with a curve of say 10deg. the strain was 
divided over perhaps three posts, each taking an equal portion. 
For curves of larger angles the shunt rails and horizontal wheels 
were introduced, but as this was at first found to work unsatis- 
factorily the plan of a series of nearly vertical wheels set with the 
upper parts of the rims thrown outwards, and at the same time 
arranged with their axles radiating from a centre of any given 
number of chains radius, was experimented on, and cast iron 
segments, each carrying three wheels l5in. in diameter over the 
bottoms of the grooves, were used, each wheel being set at an 
angle of 3 deg. with its companions, three sets, or nine wheels, 
thus dividing an angle of 27 deg. This scheme was soon 
abandoned, however,jfor the rail principle, which is now invariably 
adhered to for curves, two plans of which are in use, one the 
‘*simple curve” as in Fig, 5, page 269, where three or four 
horizontal wheels are secured to a timber frame in such a manner 
that each makes an angle of 3 deg. in the rope; the other, called 
the ‘‘cross-rope curve,” is effected by means of a pair of large 
horizontal pulley drums on a single axle, or one drum with two 
grooves; one rope, called the ‘‘ up line rope,” on the outside of 
the curve, merely passes round the drum in the upper groove 
tangentially; the other, or “‘ down line rope,” on the inside of the 
curve, once round the lower groove below the incoming rope at 
the point of intersection. Fig. 4 shows the arrangement of 
curves of this character. 

The first plan of setting the wheels on a slope to pass small 
angles is not now used; it was found that a very little matter 
would throw the rope out of the sheaves, and therefore it was not 
sufficiently reliable. It was also found to be prejudicial to the 
wear of the rope; and a little reflection shows at once that where 
a change of direction takes place in the rope, if a wheel be inter- 
posed at that point it ought to be set horizontally, otherwise the 
rope drags against the side of the groove; and as the side of the 
groove moves at a variable speed, proportionate to the radial dis- 
tances of given points in it, from the centre of the wheel, while 
the rope moves at a uniform speed, a grinding action is at once 
set up; hence it is that horizontal wheels are found better. They 
are the same as the ordinary porter wheels, but set_horizontally, 
or nearly so, and each wheel divides about twelve degrees of the 
total curve, though sometimes they take more than this; as, for 
example, at two of the curves on the Brighton, line, which had 
each an angle of 90 deg., six wheels were here employed, each 
taking 15 deg. of the angle. 

In the working of these curves many difficulties presented 
themselves. The length or distance over a set of six curve 
wheels, 2ft. each in diameter on the bottom of the groove, makes 
a length of about 13ft. Now it is found by experience that a less 
fall than 1 in 15 for the shunting rails is not sufficient to 
insure the boxes running round without stopping. The arrange- 
ment for the outside curve is comparatively simple, as the hanger 
passes round outside the rope, while the curve wheels are inside 
it; therefore, in order to get the box round it only needs to bend 
the rail in a simple curve round outside the rims of the wheels, 
and when the box head reaches the rail the little side wheels enter 
on it, and as the rope either slopes away down, or the rail rises a 
little up, the guards of the sabot are lifted above the rope and 
wheels; the sabot runs all round the curve rail till it meets the 
rope again at the other side, and pursues its course. With the 
“inside” curve, however, the wheels come necessarily between 
the rope and the hanger bar, and consequently the rail has to be 
curved somewhat like a double bracket in order to clear the sabot 
gently away from the rope, bring it out behind the bosses of the 
wheels, and then to slope off again gently to the rope. These 
bends in the rails are all Siecnial, but the rails must also incline 
each in the direction in which the rope is moving. It was very 
early found necessary to put a porter, or carrying wheel, at either 
end of each line of rail, because the level of the rope was found to 
constantly vary with its tension and the weight of the box; there- 
fore without these end, or, as they are called, “ shunting wheels,” 
no security existed that the box head wheels would reach the rails 
correctly. These wheels furnish fixed points of level, and the 
rails just come beside these wheels, as may be seen on the model, 
so that the side wheels run on to them at once, and shunt the 
sabot from the rope. 

Now for the up line of rope, which may be assumed to pass on 
the outside of the curve, the incoming end of the rail, and of 
course the rope also, must be higher than the outgoing, in the 
proportion of 1 in 15. We have seen that six curve wheels 
occupy about 13ft.; and in order to give easy curves to the rail 
the shunt wheels must bé at least 3ft. either way beyond, which 
gives 19ft. altogether. A foot of rail at the incoming end runs 
nearly level, to let the rope slope away from the sabot, and de- 
ducting this it leaves 18ft.; therefore the incoming end of the 
rail must be about l4in. higher than the outgoing end. But the 
rope must also slope in the same direction, and, moreover, must 
slope from the last of the horizontal curve wheels to the outgoing 
shunt wheel. The natural slope of the rope is not enough to secure 
it from lifting out of the shunt wheel at this end, and therefore a 
depressing wheel has to be placed over the rope, near the last 
horizontal curve wheel, which guards against his mishap. The 
action then of the curve is simple, the sabot and tub advance with 
the rope, the little side wheels run on to the rail, and along it 
down the incline to the other end. As a matter of course, the 
down line slopes in the contrary direction to the up line; therefore 
the shunting wheel for the incoming of the up and that for the 
outgoing of the down rope are carried by the same part of the 
frame of the curve, only that the incoming wheel is about 14in. 
higher than the outgoing one of the other rope. The horizontal 
curve wheels and rails are carried on an ordinary frame of timber 
from 10ft. to 20ft. high, according to the nature of the ground, 
and properly stiffened with trussing. 

The curve already referred to, consisting of a large horizontal 
pulley from 10ft. to 12ft. in diameter, with two gruoves, one for 
the up line rope and the other for the down, makes a good arrange- 
ment, and gives short shunting rails, particularly on the inside 
curve, because from the rope making a complete loop round the 
drum the rope is kept still next to the rail instead of having the 
drum in between them, and the rail has but a single curve, and is, 
moreover, only 5ft. or 6ft. long. In carrying the line over the 
surface undulations of the country it has been found necessary, in 
crossing valleys that have a greater depth than the versed sine of 
a catenary curve joining the hills on either side, to adopt a plan 
of holding down the rope and make it travel, as near as may be, 
in a line parallel with the surface conformation, for without such 
an arrangement it would, when the working strain was brought 
upon it, be stretched upwards, and assume more or less a straight 
line, and thus be lifted off the carrying sheaves and posts in the 
lower part of the valley. 

Fig. 12 shows the arrangement of the “holding down 
sheave.” It consists of three wheels of the same pattern as the 
carrying wheels on the posts, ranged vertically side by side ; on 
the axle of the centre wheel, and by preference behind it, is a 
fourth wheel about 4in. larger in diameter but quite independent 
of it; the two end wheels of the set have double grooves as close 
together as possible. The main rope is carried over one of the end 
wheels in the outside groove, and under the outer and smaller 
middle wheel, and again over the other end wheel in its outer 
groove. An endless rope is fitted over the three wheels, but rest- 
ing in the inner grooves of the end wheels, and in the inner groove 


of the larger of the two middle wheels, As the main rope moves | 
so it rotates the two end wheels and the outer and smaller of the | 
The movement of the end wheels gives motion | 
| would certainly stick at the rail next morning when the line was 
| being started, not getting momentum enough to send it on. 


two middle ones, 
to the endless rope in the same direction at top as the main rope. 
When the sabot passes the first double-grooved end wheel it leaves 
the main rope and is taken on by the endless rope, the greater dia- 
meter of the centre inner wheel keeping the sabot well above the 
smaller wheel, which of course rotates in the contrary direction. 





The sabot is then carried on to the other end wheel, where the 
main rope meets it again and it is taken away on its journey up the 
other side of the valley or ravine. 

The only defect in this plan is that the end wheels, having 
double grooves, are about one and three-quarters as thick as an 
ordinary carrying wheel, and the sabots have to be made propor- 
tionately wider to enable them to pass. The shunt rail method 
could be employed, but it is not sosimple. The back end drums 
or pulleys are invariably set horizontally; sometimes the drum is 
arranged within the same frame that carries the horseshoe rail, 
and in other cases it is taken away behind the terminus altogether. 
In some cases the rope is so taken that the sabot and rail go under 
the rope round the horseshoe, while in others they are carried over 
the rope; the latter plan is, however, rarely adopted, only indeed 
if the ground falls away down a steep incline, In the earlier lines 
the tightening arrangements were made at the end farthest from 
the driving end or station; but more modern experience demon- 
strates the necessity for having it at the same end as the driving 
drum, to enable the slack of the outgoing rape to be better taken 
up. The driving and tightening drums should always be set in 
the same manner, either vertical or horizontal. All the lines until 
very recently were fitted up with horizontal drums and driving 
gear adapted for them. 

The Brighton line was the first where the vertical driving drum 
was fairly tried; and for lines exceeding two miles Jong it is by 
far the best. The framing to carry the wheels is simpler and 
stronger than in the horizontal arrangement; while the best facili- 
ties are afforded for gearing the engines direct to the pinion shaft, 
for driving straps, frequently used in the horizontal gearing, do not 
answer well for more than ten or twelve actual horse-power with- 
out high class and expensive fittings. The vertical driving gear is 
always placed behind the terminus, where the boxes are shunted, 
sometimes as much as 60ft. or 80ft., to leave room for the vertical 
tightening drum, which is allowed a travel of from 20ft. to 30ft. 
The Brighton gearing consisted of one of Fowler’s 7ft. clip drums, 
secured on a shaft 44in. in diameter, with a spur wheel, 7ft. Sin. 
in diameter on the came shaft, gearing into a pinion of about 17in. 
in diameter. This was borne by a pair of heavy timber transomes, 
supported by uprights, at a height to place the centre of the drum 
4ft. Gin. from the ground. The shunting terminus was about 
sixty yards in front of this. Beneath the plank flooring of the 
shunting terminus was fixed a horizontal plain pulley 8ft. in dia- 
meter, placed close on the ground. A second pulley of the same 
size, fixed on a truck with wheels, was placed between the 
driving and the horizontal drum or pulley. The rope was led in 
from the shunting terminus to a fair leader pulley, and thence 
on to and half around the clip drum, then back half round the 
horizontal pulley at the terminus on to the pulley on the truck, 
and from it round a fair leader pulley to the terminus again, 
The pulley on the truck acted as the tightening drum, but the 
whole arrangement was only of a temporary character for the 
special purpose, and was too intricate and cumbersome for general 
use. 
The best arrangement of vertical drums, as constructed for the 
Lebu and some other lines, consists of a spur wheel, which on the 
Lebu line was 12ft. in diameter; timber segments were bolted 
to this wheel so as to form a ring alongside the teeth, which was 
grooved to receive the rope. <A loose pulley drum, of equal dia- 
meter with the spur wheel, is placed on the same shaft, so as to 
run freely on it, and work as closely as possible to the wood ring. 
The spur wheel is driven by a pinion gearing about 6tol. The 
pinion and spur wheel shafts are th carried by suitable 
plummer blocks, bolted to a pair of cast iron saddle bars, which 
serve as ties, to prevent the gear driving the two shafts apart. 
These are secured to timber transomes, carried on piles driven 
deeply into the ground. At either side is placed an engine of 
fifteen nominal horse-power. 

Between the drum and the section of the line it drives is 
placed the tightening drum. It is merely a plain pulley drum, 
identical with that on the spur wheel shaft, and mounted on a 
short axle, the ends of which rest in a pair of shoes or slides, 
having holes for the shaft, with a bed or basis about 30in. long by 
4in. wide. These shoes have flanges at either side at the base, to 
retain them on the rails on which they slide. Each of these slides or 
shoes has a jaw at one end, which receives the end of a flat strap of 
iron secured with a pin. The two straps are taken back parallel until 
past the rim of the pulley, when they are joined by a cross bolt, with 
a piece of gas pipe, as a distance piece, and afterwards brought 
gradually together in a V shape, and fitted with a hook to take 
the end of a rope or chain, which is led over a pulley into a pit or 
well, and has a heavy weight attached toit. The rails on which 
the shoes slide are plain bars of iron, 2hin. wide and in. thick. 
placed on a pair of transomes, of about 25ft. in length, which are 
carried by a row of piles. The centre of the drum is placed about 
28in. above the ground, just high enough to keep the transomes 
off the ground and damp. 

The foregoing is the standard arrangement for vertical driving 
and tightening gear adapted for working a line of 24 miles long, 
and carrying 300 tons per day, and is shown in Figs. 7, 8, %, 
10, 11. If it is a terminal station, then the terminus proper and 
frame carrying the shunting rail is placed behind the well with 
the tightening weight. The incoming rope is led from the shunting 
wheel at the rail end to a carrying wheel on a post behind the 
terminus, but between it and the tightening drum, and on to and 
half round the wood rim of the driving drum, which is so placed as 
to range with the incoming rope, and not with the line of the tram- 
way, then back along the trench, in which the drums all work, to 
the tightening drum, half round it, back to and half round the 
loose pulley drum, and then out through the terminus. Some- 
times it is desirable to place the engine and driving gear at some 
intermediate point between the extremities of a line, so that it can 
work both sections at the same time. This is known as a driving 
and meeting station, an example of which is shown in Figs. 10 and 
ll. In such an arrangement the standard vertical driving drum is 
used, only that the spur wheel has two grooved wood rings, and 
two loose pulleys on the shaft instead of one, and two tightening 
pulleys are also provided. At some 15ft. from each end of the 
gear framing are fixed posts from 10ft. to 14ft. high, carrying 
shunting rails, one for the up line the other for the down line, set 
at the proper inclinations; the driving gear, wheels, &c , being set 
low enough to allow the boxes or tubs moving freely to and fro 
over them on the rails, On the proposed line for Ceylon the 
engines and driving drums are all housed up in two stories, anid 
the roof of the engine house is made flat and forms the floor on 
which the men attending to the shunting can walk; the sides of 
the upper part and the ends are left open, but a light roof over- 
head keeps off sun or rain; a hand rail at the side finishes the 
structure. ‘he boilers are placed in houses, with light roofs, at 
either side of the engine house. It is evident that these arrange- 
ments can be modified in several ways, but what has been sail 
will serve to give a general conception of the modes of con- 
struction. 

The next point to consider is the general action of all the various 
parts when a line is at work. The shunting rails at the curves anl 
termini are perhaps the most difficult things to arrange, so as to he 
certain that the boxes will not stop on the end of the rail. It will 
be seen from the action of the moving box head or sabot in coming 
upon the rail that in order to leave the rope it must either be 
lifted up by setting the rail on an incline or else the rope must be 
depressed from under it. The evil of the first plan is, that if the 
box have not momentum enough the sabot will stick at the rail 
end and the shunt wheel will cut into it; and besides this it is 
essential for curves that the rail should be set at a descending 
—— all the way, otherwise, however well the line might work 

uring the day, any box head that stopped near a curve at night 


For 


this reason the curves are made as already described, and as shown 


in Figs. 4 and 5, page 269, and the termini are also generally 
arranged in the same way; but, as there are always persons in 
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attendance to load and unload the boxes, it is of less consequence. 
The boxes must not only be lifted off from the rope, but they 
must also shunt away to one side, either to clear the wheels of an 
inside curve or to clear and round the horseshoe rail, behind 
the main driving or back end drum, or else to pass beneath the 
rope where the driving gear is away behind the terminus alto- 
gether. In some back end arrangements the same frame carries 
the drum and the rails, and in order that the rails shall have no 
uphill the drum is set as close to the shunting wheels as ible, 
on a slope of about 1 in 9; this dips the rope down from the sabot 
and inakes the rope securely rest in the shunting wheels. The 
rail is brought in for a couple of feet on a level, then curved side- 
ways far enough to draw the sabot clear of the rope, and is then 
carried on an incline of 1 in 12 or 15 round the horseshoe. It 
must be observed that in all lines hitherto constructed the back 
end drum is horizontal, and consequently the boxes have to be 
pushed by hand up the incline rail at the outgoing side until it 
reaches the rope. 

The most efficient arrangement for tightening the rope, and that 
adopted in all but the shortest lines, is to have the tightening and 
driving drums at the same end, because the slack rope paying off 
the driving drum can then be easily taken up, as the tension on 
the rope in these lines is least when going out from the drum and 
greatest when coming in. In the first lines made the tightening 
drum was placed at the back end, but this was not found to work 
well, and it is now always placed at the driving end. In first 
starting a line of wire tramway to work the most critical thing is, 
perhaps, getting the boxes properly distributed on the rope ; 
usvally the boxes have all to be started in succession from one end 
of the line, and, although empty, the first box sent out takes up 
a great deal of the slack in all the catenaries of the entire line—so 
much so that it will hang 3ft. or 4ft. lower than it ought, and 
would, when the boxes are equally distributed and the line has 
been got into equilibrium. Frequently these lines pass near or 
over trees or houses, and when 3ft. clearance is provided for, with 
the entire line in balance, the first boxes come in contact with 
these objects at the first starting of the line. Another difficult 
matter requiring much attention is the starting of the engine 
every morning or at any time. None but double cylinder engines 
answer well in this respect, because as Son as the driving drum 
moves it necessarily lifts every catenary in the lines both up and 
down ; the amount of lift being directly proportionate to the dis- 
tance of any given catenary from the hauling side of the driving 
drum and the speed of the engine. Now unless the engine is 
moved very gradually at first the rope is jerked up, and the boxes 
become so many rope dancers, being thrown up in the air as much 
as 2ft, or 3ft. ; their proper descent on the rope again being very 
problematical, to say the least. 

Previously to the construction of the Brighton line it was sup- 
posed that a length of twenty double miles of rope could be driven 
without difficulty; but this line, which was only five miles long, 
dispelled the idea. It was here found that, although theoretically 
a length of twenty or fifty miles of rope could be moved, yet 
practically it was not so, because, as already remarked, a little of 
the slack of each span is taken up before the rope begins to move, 
and this made the slack of the outgoing catenaries excessive, how- 
ever statically tight the rope might be. In this line an inter- 
mediate tightening drum was introduced with much advantage, 
but still it only in part remedied the defect of excess of outgoing 
slack, Wherever possible, the unloading end and the driving 
gear should be together, so as to help to keep the due balance in 
the rope, as well as to prevent the load being started ten miles 
from the power iashendl of five. The wire tramway must be re- 
garded more as a supplementary than,a superseding system. Its 
value chiefly lies that it can be used where no other method of 
transport is possible with any prospect of return for constructive 
outlay. As an example of this I may mention the line at the 

day of Lebu, on the Pacific, which is in course of construction for 
the purpose of conveying coal from mines along the rocky shore 
or coast toa seaport. The water is too shallow and at times too 
rough to admit of barges being employed, and any form of road or 
ordinary tramway would be entirely impracticable. The length 
of the line is about two and a-half miles. In respect to the 
general cost of working and the commercial aspect of this system 
of transport I may quote a statement of Messrs. Cail and Co., 
who consider that on lines from four to five miles in length, with 
a trafiic of 200 tons per day, the cost of transport will not exceed 
1}d. per ton per mile. 

From experience gathered in working the lines already in exist- 
ence it is estimated that the cost of carriage would be as follows, 
viz:—For carrying 50 tons per day, 24d. per ton per mile; for 
carrying 100 tons per day, 1/4. per ton per mile; for carrving 200 
tons per day, 14d. per ton per mile; for carrying above 200 tons 
per day, 1d. per ton per mile. This charge includes every item of 
engine power, labour and attendance, repairs, replacement of rope, 
lubrication, and interest on capital. It may be asked, in respect 
to the adhesion of the rope on the drums, how smooth rims work 
in comparison with clip pulleys? During the earlier stages of the 
system it was thought no line exceeding a couple of miles could be 
worked without a clip pulley; but the Bardon line of three miles 
had the clip pulley removed and a smooth drum substituted, which 
worked very well. Besides this, the plan of a fast and loose 
pulley drum on the same shaft with the rope, sent half round 
each, supplies admirable facilities for securing adhesion, as the 
loose drum by means of a drag link can be at once made a second 
driving drum, 

The question is ti asked what are the results to the line 
if the rope happens to break? Some persons fancy that in such 
an event the whole of the boxes on the line would come to the 
ground; but this is not the case, however, for only two or three 
of the neighbouring spans reach the ground. while a few still 
more remote hang in gradually diminishing degrees of slackness 
till the influence of the broken part is quite unfelt. The author 
almost fears that the present paper has run beyond a reasonable 
length, but so very many points arise in the development of the 
system of wire rope transport, and so many still daily continue to 
show themselves, that it was impossible to make the paper more 
concise without making it too superficial, which, as a practical 
engineer attempting to interest or add to the knowledge of a body 
of practical men, such as form the members of this Institute, 
would, I feel, be a great defect. Should any points of importance 
have been omitted in this paper, or any matters of interest arise, 
the author will have much pleasure in replying to any questions. 
At the same time it is hoped that the model will greatly assist 
in making many points clear that are somewhat intricate and 
difficult to explain on paper. 








THE CLEVELAND INSTITUTION OF ENGINEERS.—At a meeting of 
the council of the Cleveland Institution of Engineers, held on 
Saturday, the 14th inst., it was decided to engage a permanent 
secretary. Mr. Jeremiah Head was elected the new president. 
Messrs. J. Wrightson and E. F, Jones were added to the list of 
vice-presidents, Several valuable papers are forthcoming for the 
ensuing session. 

Proor Burts at WooLwicH.—The proof butts in the Govern- 
ment marshes, adjoining the + -y Arse’ Woolwich, having 
shown signs of giving way under the strain of the many guns re- 
cently manufactured, the platforms aro being taken up and relaid 
on massive sleepers bedded in concrete. When constructed, the 
battery was never contemplated to bear heavier guns than 68- 
pounders, weighing less than five tons, but now guns have to be 
yroved which weigh as much as 18 tons. The 35-ton gun. which 

as not been subjected to proof since its enlargement from 1lin. to 
12in., is lying on a truck on the tramway near the butts, and wi'l 
be tried on a special platform. The first of the new pattern Mon- 
crieff gun for the 9in. gun has been erected in position 
before the butts, and as soon as the gun is mounted, which will 
be some time this week, some trials will be made, 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





ON THE BITE OF ROAD DRIVING WHEELS. 

S1r,—Before making any further remarks on the above subject, 
perhaps some of your able correspondents who have had experi- 
ence with different kinds of driving wheels would favour your 
readers with their opinion of the matter. If unfavourable to the 
fulcrum theory, I would beg them to reply briefly to each of the 
eight paragraphs of my last letter, for which you, Sir, will doubt- 
less accord a little of your space, for the subject is of practical 
importance 

It may, perhaps, be well to here repeat that as the bite of a cir- 
cular wheel is determined by-fretion alone, the driving strain 
necessary to slip it, and the power necessary to sledge it, are, and of 
course must be, equal quantities. Now, if the bite of a flexible 
wheel is also due to friction alone—howsoever determined—the 
driving strain necessary to slip it, and the power required to sledge 
it, must also be equal quantities. 

If, however, it can clearly and indisputably shown that the 
former of these quantities is with a flexible wheel much greater 
than the latter, I think, Sir, it will be allowed that the “‘ fulcrum 
theory” is about as good as proved, notwithstanding subtle dis- 
tinctions between friction and abrasion. LeonarRD J. Topp. 

Leith, 16th October, 1871. 

IS ELECTRICITY A FORCE?! 

S1r,—I observe that your reviewer gives me the credit of the 
authorship of a valuable article on ‘**The Abuse of Dynamical 
Terms,” which appeared in THE ENGINEER of January ‘1st, 1868, 
and formed the first of a series of four papers on this subject. I 
hasten to correct this inadvertence, as these papers were not 
written by me, although I have made frequent use of them. 

In electrostatics we have, amongst others, three important 
values to consider. One, varying as T*, is electrical force in the 
accurate acceptation of the term, viz., that of attraction or pres- 


sure. The second, varying as > , and commonly termed quantity, 
. 


I regard as electricity separated from its equivalent of ponderable 
matter. The third, measured byt is the potential energy 


stored up in a charge of electricity. I have had to combat the 
idea that electricity itself is, like heat, simply a mode of energy; 
but it appears to me that the proposition that electricity is, like 
gravity, simply an attraction, almost carries with it its own dis- 
proof. Desmond G. FitzGERALD, 

P.S.- In the above T signifies tension, and K inductive resist- 
ance, -—— 

S1r,—Your correspondent asks me two distinct questions: What 
is the mechanical equivalent of a farad of electricity ? and what is 
my definition of matter ? 

As regards the first, I shall be happy to reply when your corre- 
spondent is able to give me the mechanical equivalent of a pint, 
oran acre, oranounce. The questionis absurd. <A “fara” is 
simply a unit, or standard of reference, by which we can compare 
or measure the capacity of systems to become electrified. The 
capacity of one knot of the Atlantic cable is °3535 microfarad. 
Does your correspondent want me to give the mechanical equiva- 
lent of a knot of that cable? 

As regards the second question, I define matter ‘‘as that which 
is evident or perceptible to the senses.” Thomson and Tait give a 
second definition, which is *‘that watter is that which can be 
acted upon by or can exert force.” I accept both. 

-I have thus defined force and matter. The line your correspon- 
dent wants is to be found between the two. 
" W. H. Preece. 

P.S.-QE? does not correspond with MV*, and neither 
means ‘“‘ potential energy.” ( E? is an absurdity, for if it were 
true it would show that the work‘done by a current is as its cube, 


M V2, or rather = = is kinetic energy. 





LIGHTHOUSES IN CHINA. 
Srr,—Referring to an article in THE ENGINEER of the 15th 
ultimo, an evident omission renders it necessary for me to state 
that the Sha-wei-shan, and the other apparatus supplied by Messrs. 








VI safety in the case of 
Chance, Brothers, and Co., for the Imperial Maritime Customs of 


result would have followed if the signal lamp had been entirely re- 
moved, when winter changed the bridge from movable draw toa fixed 
structure. Moreover, a collision would have taken place on a fixed 
bridge where there never was any signal if the broken car had 
happened to cross one. In fairness to the employés of the railway, 
the accident should not be attributed to a disregard or a misunder- 
standing of signals. The combination of a broken axle, a bridge, 
a car laden with petroleum, an express train coming up at 
the same moment, were all required to cause this truly dreadful 
event. 

The object of the present paper is merely to consider one of 
these points, and to discuss the questions, whether bridges as 
now constructed are sources of danger, and, if so, can the chances 
of accident therefrom be reduced by different forms of con- 
struction ? 

It is believed that there is no instance of a bridge, designed by 
an American civil engineer, having broken down from bad design, 
or insufficient material. 

All the bridge accidents in this country, it is believed by the 
writer (and if mistaken he hopes some member will correct the 
statement), have occurred either from the falling of temporary 
trestle work, or from weakness caused by decay, or from sudden 
shocks occurring when trains have run off the track. Our bridges, 
both of wood and iron, are safe so long as the trains remain upon 
the track. How many of them are absolutely safe under all cir- 
cumstances’ If not, how can we make them «07% or at least 
diminish the chances of accident? Thisis the practical question. 

It was a practice in English bridge construction, introduced by 
Brunel, and now falling into disuse, to make the platform of a 
bridge in the shape of a trough which was filled with gravel or 
broken stone ballast, and the ties laid in it, just as on earthworks. 
The reasons given by Mr. Brunel for this were as follows :—(1) To 
enable the alignment and level of the rails to be maintained by 
the same men and with the same tools as on other parts of the 
line. (2) To prevent concussion when a train came upon a bridge, 
as there was no change in the nature of the support given the 
rails, (3) To prevent vibration being transmitted to the ironwork 
of the bridge. (4) In case of trains getting off the rails, to pre- 
vent their ploughing through the flooring. (5) To protect timber 
flooring from fire. (6) To provide for changes of length caused by 
temperature. (7) To increase dead weight on short spans, so that 
there might be no jar from the rapidly applied load of a locomo- 
tive. 

It was Brunel's belief that the cost of the extra material required 
to support the ballast was more than compensated by the above 
advantages. 

Most American engineers would say that the first object was of 
little consequence; that the second and third are equally well pro- 
vided for by a wooden system of flooring; that to use ballast for 
the fifth would do more than good, because the timber and plank 
would rot unseen; the sixth can be accomplished more easily in 
other ways; and that the seventh had better be attained by making 
the ironwork heavier. The fourth, that of preventing trains 
ploughing through the floor, ought to be accomplished at any cost, 
But let us examine if there is not a better way., 

The weight of the ballast itself averages about 500 1b. per foot 
run, and that of the additional parts of platform necessary to 
support it about 5001b. more. In other words, it weighs as much 
as the ironwork of an American truss bridge of 150ft. span, or an 
English plate girder of 110ft. span. This great addition of dead 
weight has prevented its adoption here, and caused its disuse in 
England. The object which it was intended to accomplish was 
excellent, and it is to be feared that this has been too much 
neglected in the rough-and-ready style of construction adopted in 
our earlier bridges at least. 

If the train jumps the track while crossing it falls through a 
spice equal to the height of rail, 4jin.; track-stringer, 12in. ; 
cross-tie, 5iin.; total, 22in. in all upon the floor beams, which, in 
most cases, would either be broken outright by the shock, or 
crowded apart by the wheels of the engine, so that it would drop 
through the bridge. 

The arrangement of platform of most iron bridges is still more 
dangerous, as the floor beams, though of iron, are placed in pairs 
together, and from 10ft. to 15ft. apart, so that there is nothing to 
prevent the engine from dropping between them if it once 
leaves the rails. 

There is a mode of construction which is in use upon some of the 
Pennsylvania coal roads, which is much better provided to secure 
trains leaving the rails, The track 


stringers are numerous, and are strong enough to resist a 


China, were construeted under my superintendence, and were de- | severe shock. The ties are made of din, by 12in, plank, on edge, 
ficient in no points, optically or mechanically, which constitute a ; placed Gin. or Sin. apart, and blocked between every one, both at 


perfectly good lighthouse apparatus. 
Trinity-house, London, E.C, 
12th October, 1871. 
EVELEIGH’S SYSTEM OF PRODUCING GAS, 
Srr,—In April last you referred in your valuable paper to the 


Jas. N. DovuGtass, 





fact that Dr. Letheby had reported upon Dr, Eveleigh’s method | 


of producing gas at a low temperature. You will be interested to 
know that experiments conducted on a tolerably large scale since 
the date of Dr. Letheby’s report have fully confirmed, and even 
amplified, the remarkable results recorded by him. The question 
of the supply of cheap, brilliant, and pure gas to the public is, as 
you are aware, under the careful consideration of the special gas 
committee of the corporation. On Wednesday last about twenty 
of the gentlemen composing that committee visited this company’s 
works at Peckham, and were evidently much impressed with the 
importance of what they saw in relation to the questions under 
their consideration. 

Knowing the interest you take in scientific and useful inventions, 
I have enclosed you copies of reports and extracts bearing upon 
this subject, which I doubt not you will read with interest, as 
being to some extent a sequel to the notice you made of this 
invention in April. W. H. Beck. 

Patent Gas Company, Limited, 20, Budge-row, 

October 17th, 1871. 





ACCIDENTS TO RAILWAY STRUCTURES.* 
By Mr. Toomas C. CLARKE. 

Rasiway accidents may be roughly classified as follows :—(1) 
Running off the track from breakage of parts of engines or cars 
breakage or displacement of rails ; malicious or accidental obstruc; 
tions on the track. (2) Collisions from disregard or misunder- 
standing of signals; overcrowding from badly arranged time- 
tables ; misplaced switches ; accident to train on one track, throw- 
ing it in the way of train on the other. (3) Failure of structures 
from decay or original bad design ; shocks from breakage of ma- 
chinery, causing trains to run off track while crossing, or from 
collisions on bridge. 

It has been observed that the most disastrous accidents have 
resulted from an unforeseen combination of two or more of the 
above causes, The late appalling accident on the Hudson River 
Railway is an illustration of this, as it was a combination of all 
three of the above principal causes. 

The primary cause was the breaking of the axle under the oil 
ear. According to tie evidence of Mr. Toucey, superintendent of 
the railway, broken axles have been known to 1un twenty miles 
before being discovered, “ the frozen ground keeping it up ; in this 
case it evidently dropped through the bridge.” The second cause, 
therefore, was failure of structure from shock caused by breakage 
of machinery, This threw the car from one track over upon the 
other, and a collision resulted, vated in its consequences by the 
presence of petroleum, and from its being upon a wooden structure 
which quickly burned down. 

Much severe criticism has been passed upon the company, be- 
cause the *‘ safety-signal,” as it is said, “‘ lured the train to dest: uc- 
tion.” It appears to have been overlooked that the same unhappy 


* Froma Paper read before the American Society of Civil Engincers, 








each end and under the rails. It will be observed: (1) That the 


| distance that the wheels can fall cannot exceed the height of the 
| rails, or 44in. 


(2) That the platform is broad enough to support 
the wheels even if the train is off the track. (3) That the ties 
are so close that the wheels cannot drop between them, and being 
firmly blocked, cannot be crowded apart so as to leave a space 
through which a car or engine may fall. In addition to this, there 
should be heavy guard timbers on each side to prevent the engine 
striking the trusses of the bridge before its motion is arrested. 
There should also be a few planks spiked together lengthwise, so 
as to support the truck in case of an axle or wheel breaking. 

If such an arrangement does not insure perfect safety it cer- 
tainly diminishes the chances of danger far below those which are 
inseparable from the style of construction which it is believed is 
commonly used in this country. 

As the one object of bridge building is to insure the safety of 
what is carried across the bridge, it would seem desirable that 
some of the superfluous talent which fills our engineering papers 
and magazines with elaborate calculations upon the strength of 
the parts of the main trusses of bridges, none of which were ever 
known to fail, should be diverted to drawing the attention of 
railway managers to a safer construction of the floor system than 
now prevails. 





== 





Lonpon JInstiTuTIon, Fixspury Crrcvs.—The first evenirg 
lecture will be delivered on Thursday, November 2nd, at half-past 
seven. Subject: ‘‘Michael Faraday; the Story of his Life,” Ly 
J. H. Gladstone, Ph.D., F.R.S., F.C.S. 

THE Osporne.—The royal paddle yacht Osborne, built at Pem- 
broke dockyard for the service of the Prince and Princess of Wales, 
lying in deck at Portsmouth, is ordered to have the two-incu 
thickness of planking with which her hull is now sheathed doubled 
over by eer thickness of planking, this time of teak, and 3in. 
in thickness. The cost of this work in labour and material will 
be between £6000 and £7000. It is also anticipated that the 
yacht’s upper deck will have to be relaid. The work has been 
apparently done with the view of economising as far as possible, so 
as to turn out a vessel of the kind at a comparatively low expendi- 
ture from Pembroke as compared with other yards, This was done 
so effectually that the unearthly creaking and groaning of the 
yacht’s frame on her steaming round from Pembroke to Ports 
mouth is said to have told the yacht’s tale of distress plainly 
enough. After her arrival at Portsmouth, and while lying in the 
smooth water of the steam basin, she leaked very seriously, and 
then came the order, reluctantly given, to strip off the vessel's 
copper and examine the bottom planking underneath. The cause 
then became plain enough in the insufficient thickness of the plank- 
ing. As the cost of taking off the copper sheathing alone, allow- 
ing for the difference in valae between the copper sheets taken off 
and the new ones to go on, must have been — of £1000, this, 
with the cost for doubling the bottom planking and the relaying 
of the decks will make the Osborne a rather expensive, instead of 
being a wonderfully cheap vessel in her construction, as was in- 
tended. It is understood that a considerable saving has been 
effected in building the vessel in the way she has been vpon the 
sum taken for her construction in the Navy Hstimates. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—MM. Xavier and Borveav, Rue de la Banque. 

BERLIN.—Messrs. A. AsHER and Co., 11, Untre den Linden. 

VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIC.—A.pPuons Diizr, Bookseller. ¥ 

MADRID.—D. Josz Atcover, Bditor and Proprietor of the “‘ Gaceta 
Industrial,” Preciados 49 y 51. 

NEW YORK.—Wi.tmer and Rooers, 47, Nassau-street. 








TO OORRESPONDENTS. 


+ We cannot undertake to return drawings or manuscripts; we 


must therefore request our correspondents to keep copies. . 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in ail 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order 
that answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions, 

Private Exorneer.—Mr. Holmes, 8, Great Winchester-street-buildings, 
London, B.C. 

T. M. (Ewell).—TZhanks. Drawings received; shall be put in hand at 
once, 

K. Bros. (Delphaven).—A letter directed to the cave of Messrs. Spon, 
48, Charing Cross will reach him. 

W. (Warwick-place).—There is no such book in existence. You will find 
papers on the subject in the “ Transactions of the Institution of Civil 
Bngineers,” &c. 

Navat (Sheffield).—The wages of draughtsmen vary between 10s. and £5 per 
week ; £2 per week is about the average rate for a good man, hours 9 a.m. 
till 6 p.m.—in some offices till 5 p.m.—with an hour for dinner. 

J. A. (Hemsworth).— The invention was patented in almost the same form 
by Donnisthorpe twenty years ago. Read “ Aids to Locomotion,” pub- 
lished at the Great Seal Patent-ojlice, Southampton-buildings, pie about 
2s. by post. 

C. 8. —The sewage is still turned on the land, and no inconvenience has been 
experienced in this country at least. The temperature of sewage is 80 
high, for obvious reasons, that it does not freeze readily, except im very 
severe frosts. 

E. A. anv Co, (Sheffield).—Our impression for February 17th, 1871, con- 
tained, as a supplement, a Dictionary of Technical Terms, relating to vron 
in German, English, and French. We shall possibly supply what you want 
in a few months. 

W. E. H.—A wheel race is the pit in which a wheel works. The bottom of 
such a pit is often lined with a cast iron trough, and this trough is some- 
times called a wheel race. The term was orwinally applied to the case of 
undershot water-wheels only, because the water “ raced” through the pit. 

H. 8.—The weight of a fly-wheel is just the same when at rest as when in 
motion, but if the fly-wieelis out of balance, then, as it always tends to 
rotate about its centre of gravity, and as this last does not coincide with 
the centre of the shaft, the shat will tend to describe a circle round the 
centre of gravity. This will be resisted by the bearings, and the action 
may be such that the strain thrown on the top bearing will much exceed the 
whole weight of the wheel, which will thus apparently have no weight for a 
portion of each revolution. 

MARINE ENGINEER.— You will not find it quite so easy to get a berth as you 

think. You must apply to seme firm building marine engines, who will, 

if you are successful, take you into their works and give you some employ- 
ment until they put a pair of engines into a ship, when they will recow- 
mend you for a berth. If you have not a Board of Trade certificate you 
must, of course, take a subordinate place. On most lines you ave only 

supplied with board and lodging while at sea, and as the boat may be a 

week ata time in port at each end of your trip, you will possibly be on 

shore at least half your time. Mail steamers are the best, but you have 
very small chance of getting into such a ship. 

. G. (Over Danver).—The power developed in the boiler is measured simply 

by the quantity of water evaporated ina given time. This will be prac- 


— 


tically independent of the pressure. In other words, if a given boiler con- 
verts 1000 lb. of water into steam of 251d. pressure in one hour, it will, all 
else remaining unaltered, convert 1000 lb. of water into steam of 45 1b. 
pressure in the same time. The volume of steam of 25 1b. pressure is to the 
water from which it is produced as 640 tol; therefore each cubic foot of 
water will make 640 cubic feet of steam. The volume of steam at 451d. is 
to the water from which it is produced as 437 to1; each cube foot of 
water will produce 437 cubic feet of steam. If you reduce the working 
pressure by a diminishing valve in both cases to 17 1b. the duty done by 
the steam, will be precisely tie same in both cases. Now as it is a fact that, 
other things being equal, big boilers evaporate more water than small boilers, 
it follows that your 30/t. boilers should be more powerful than your 28ft. 
boilers. The proper course for you to adopt is to use the higher pressure 
rendered available by the new boilersexpansively, you will then both augment 
the power of your engine and increase economy of fuel. If you resort toa 
diminishing valve you will lose all you ought to gain by carrying highe 
steam in your boiler, 


THE MANUFACTURE OF ANIMAL CHARCOAL, 
(To the Editor of The Engineer.) 

Sir,—Would any correspondent be kind enough to tell me how or 
where I could obtain information on the fabrication of animal charcoal in 
close vessels, with utilisation of lost gases, ially of ia? 

London, October 12th, 1871. E. 





HE ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 

Half-yearly (including doublenumber) .. .. +. £0 14s. 6d. 
Yearly (including two double samen co co co &1 Os. Od. 
If credit occur, an extra charge of two shillings and sixpence per annum 
will be made, Tur ENGINEER is registered for transmission abroad. 
Letters relating to advertisements and the publishi rtment of the paper 
are to be addressed to the Publisher, ‘Me. G y Pome red all "Ze 
letters to be addressed to the Editor of Tak ENGINEER, 163, Strand. 
Advertisements cannot be inserted unless delivered before siz o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. Ali single advertise- 
ments from the country must be accompanied by stamps in payment. 








MARRIAGE. 
On the 4th inst., at St. Ann’s Church, Alderney, by the Rev. Mr. Ross, 
Henry Davey Esq., C.E., to EcizapeTa BARBENSON, second daughter of 
the late Perer BarBenson Le Ber, Esq., J.P., Alderney. No cards. 
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COAL IN THE NAVY, 

Our readers need hardly be told that for years past a 
keen competition has existed between the north country 
and the South Wales coalowners for the supply of our navy 
with fuel.’ A detailed history of all that has been done 
and said by both parties in this matter would fill many 
volumes. The results, so far, are simply that the Admi- 
ralty have satisfied themselves that north country coal 
alone will not suit their purpose; that smokeless Welsh 
coal will, and that it is quite possible a mixture of the two 
may be found to answer. If so, then the North of Eng- 
land and South Wales will divide Admiralty favour, and 
both parties ought to be satisfied. Whether they will or 
not is of course quite another question. 

The Admiralty give large orders, and they pay good 
prices; there is therefore every cause for the display of 
energy by the coalowners of the tive districts in 


pushing the sale of that which they have to sell; but as it 


ner is pleased, so long as our ships are supplied with the 
uel most suited to their wants, we can look at the whole 
question in a way which is hardly possible for either north 
country or South Wales engineers. We can deal with the 
combustion of either fuel on chemical principles, and con- 
sider the laws of combustion without regard to anything 
but abstract facts, and we are therefore in a much better 
position to decide what is and what is not best for the 
navy. The first point of all to be borne in mind is effi- 
ciency; the second is economy. The word efficiency, how- 
ever, admits of modification, A coal which would be very 
efficient and suitable for cruising purposes during peace 
times, might be utterly out of place in the coal bunkers of 
our ironclads in time of war. Now it is beyond question 
that better coal than smokeiess Welsh cannot be had in 

ace or war. None but the rabid apostles of faith in 

ituminous coal, who are fortunately few in number, dis- 
pute this statement. The point at issue is therefore prac- 
tically narrowed to this :—Is north country coal as good as 
Welsh coal for men of war? No one supposes it to be 
better, except, as we have said, a few prejudiced individuals 
whose opinions may be neglected. Sur own opinion on the 
matter, so far as we have made up our oe is that in 
time of war only smokeless Welsh coal can be used in our 
navy with propriety ; in the first place, because it will 
generate more steam in the normal marine boiler than any 
other; and in the second, because it can under no possible 
circumstances betray the position of our ships to an 
enemy, or interfere with the utility of signals by placing a 
dense cloud between two or more ships in asquadron. As 
to the cleanliness of smokeless coal we shall say nothing. 
Though important in its way, it is important only in a se- 
condary way, and may therefore be left out of considera- 
tion. If we are right then in the unhappy event of war 
breaking out, north country coal would be rejected by a 
sensible Board of Admiralty, and nothing would be used 
but the best Welsh coal that could be got. 

But we are at peace now, and it is to be hoped that we 
shall be at peace for many years to come. The relative 
merits of the two coals must, therefore, be considered on a 
peace basis, and it must be admitted that the north country 
men have, under these circumstances, many points to urge 
in their favour. The first is of course that they can supply 
the navy at much lower rates than the Welshmen. The 
Admiralty have, however, to decide whether the conse- 
quent economy is indeed real or only apparent. The great 
objections urged agaiust north country or bituminous coal 
are firstly that it produces volumes of smoke; and, 
secondly, that its evaporative efficiency is very much less 
than that of Welsh coal, Many investigations have been 
conducted to decide the truth of the statements made con- 
cerning north country'coal. These went to prove that there 
are various pits in the North of England which supply 
coal which can be burned in suitable boilers without 
making much smoke, but they also proved that without 
great care smoke was produced in quantity. Of course it 
will be urged that in a properly constructed boiler no smoke 
will be made however bituminous the coal, provided 
enough air is admitted to combine with the escaping yas. 
To a certain extent this is true, but it does not go far 
enough. There is more to be considered than the preven- 
tion of smoke. It is easy enough to avoid the evolution of 
smoke from the funnel of a steamboat by adopting the 
well-known cure applicable to house fires : “ clean our your 
grate well, sweep your chimney, lay your fire carefully, 
and then—-don’t light it. You will have nosmoke.” Now, 
by dint of bricking up grates and allowing an unlimited 
supply of air to get in over a fire, it is quite possible to 
prevent the escane of smoke from any bituminous fuel ; 
but the production of steam—in other words, the evapora- 
tive efliciency of the boiler—will be reduced so much at the 
same time that the valne of the fuel burned in this way is 
seriously impaired. While, however, a ship is cruising at 
five or six knots an hour a very moderate production of 
steam will suffice; and a judicious engineer can under 
such circumstances, burn smoky north country coal with 
much satisfaction. It is, however, by no means certain 
that north country coal so burned will be cheaper in the 
end than the best smokeless Welsh coal that can be pro- 
cured. Our own experience goes far enough to prove that 
in every case where air is freely admitted over the surface 
of burning fuel to prevent smoke, the quantity of coal 
required to develope a given power is increased. The 
apparent exceptions are supplied by cases where the boilers 
are not worked up to nearly their full power. We need 
not, however, now enter fully into this subject, because the 
Admiralty have decided not to use north country coal alone, 
but a mixture of north country and Welsh coal. 

On the merits of this mixture Mr. Baxter held forth a 
few days since at considerable length when addressing the 
good people of Brechin, but we confess that none of his 
statements carried much weight with us. We have always 
regarded the system of mixing coals as extremely absurd. 
There are given conditions of grate area, heating surface, 
and air admission proper to every variety of coal, which 
cannot be departed from without doing harm. Now it is 
about as well known as anything can be known that 
boilers, grates, and furnaces, suitable for Welsh coal do not 
answer for north country coal. When we burn both 
species of combustible at the same time, the grates must 
either be right for one and wrong for the other, or wrong 
for both; the conditions cannot be right for both. The 
mixing of the coal, again, cannot, and in practice never is 
of course, thorough and complete. The consequence is that 
first one coal is charged and then another. The result is 
the occasional discharge of black smoke and the occasional 
— of clear fires, The truth appears to be that if we 

urn all north country coal to make steam for engines 
working up to 3000-horse power we have a certain amount 
of smoke. If we burn all Welsh we have by comparison no 
smoke. If we burn one-half Welsh and the other half 
north country, then we have just half as much smoke as if 
we burned all north country; but it does not appear to be 
proved that the Welsh coal prevents or “burns” the 
smoke from the north country coal. Less smoke is pro- 





duced, rot because the conditions of combustion are more 


happens to be a matter of perfect indifference to us which 








perfect, but because the weight of bituminous fuel under- 
going combustion at one time is reduced one-half. Of 
course, under the circumstances, fair results as to efficiency 
and economy may be realised; but the economy and efhi- 
ciency will not be as great as though each coal was 
burned separately under the conditions most suitable to its 
requirements, We are happy to be able to add that the 
Admiralty are determined at last to test this point ina 
really conclusive fashion. The four great Indian troop- 
ships running between Bombay and Portsmouth are to 
make a voyage out and home, in which the merits of the 
pure Welsh and the mixture of north country and Welsh 
coal will be fully tried. Two of the ships are to carry 
Welsh coal only; the other two the mixed coal. We 
shall Jook forward to the results obtained with much 
interest. We have not the slightest doubt that they will 
confirm the accuracy of the views we have expressed, and 
demonstrate that the advantage will be with the Welsh 
coal, while it will probably be also proved that the mixed 
coal is good pad for ordinary cruising purposes. 

In all that we have written thus far we have not wished 
to imply that bituminous coal is, in the- abstract, a worse 
generator of steam than the Welsh coal, but only that, as 
cval is now burned in our navy, it is worse. [t can be 
shown, indeed, that some varieties of north country cowl 
when fired properly are unequalled as generators of steam. 
What the north countrymen ought to do is to introduce a 
system of combustion which will suit their coal and the 
wants of steamship companies at the same time. It appears 
to us that this end can only be attained by first converting 
their coal into gas, and then burning that gas. We do not 

ropose that Siemens’ gas stoves should be put up on 
Sand ship but it should be possible first to burn coal with 
so moderate an admission of air that a great volume of sc- 
called smoke at a high temperature would be produced, 
and then to burn this smoke. It may be argued that this 
is retrograde practice, and that it is better altogether to 
prevent the production of smoke. Perhapsso ; but it does 
not appear that any system of smoke prevention yet tried 
has been so successful that it is not worth while to give 
the smoke combustion system a turn. 


SEWAGE IRRIGATION, 


Tue chief points to be attended to by agriculturists in a 
practical sense, if they desire to reap that which they sow, 
are undoubtedly the manuring of the land, the draining 
of it, and a skilful and judicious rotation of crops. Most 
farmers understand the first, so long as it does not deviate 
from the stereotyped methods practised from time imme- 
morial, but, comparatively speaking, few the second and 
third. Yet, upon an accurate comprehension of these 
essential branches of the subject, a due appreciation of 
their paramount importance, and a regular and systematic 
adoption of them in practice, depends unquestionably the 
permanent fertility of the soil. It istruethat landis occasion- 
ally met with, which, froma peculiar geological formation and 
other favourable influences of situation, is so exceptionally 
fertile as to require but little manure. It is not, however, 
the lot of one farmer in a thousand to have his tent 
pitched among these prolific oases. In many instances, if 
the land does not produce the results which may be fairly 
expected of it, the usual cry is that it wants more manure, 
when, in fact, it may be already choked with it. Never- 
theless more manure is applied, while the other two points 
to which we have drawn attention are scarcely thought 
worthy of notice, and thus the attempt is made to com- 
pensate by the wholesale unscientific application of the one 
for the total neglect of the others. The soil is stimulated 
or forced to do that which it would accomplish spontane- 
ously with a trifling assistance, were it treated in a proper 
and scientific manner. The mania which some farmers 
have for curing all the evils or shortcomings of land by an 
unlimited use of manure was well demonstrated when the 
utilisation of sewage by irrigation was first introduced. 
Many owners and [pees of land tried the system 
on a small scale, and, as might be expected, the result was 
a complete failure. They imagined that nothing more was 
required than to deluge the land with the new fertiliser, 
and that magnificent crops would follow as a matter of 
course. But with one exception, namely, that of grass, 
magnificent crops did not follow, even when the method 
was tried ona large scale, and by those who understood as 
much of the principle as was understood at that time. It 
is very unfortunate that grass should evince such an 
avidity for sewage, for it has led to a very reckless mode of 
distribution, which has been adhered to in the case of other 
crops with the most ,unsatisfactory results. Had grass 
crops demanded the same care and discrimination in the 
application of sewage as the cereals and roots, the system 
of sewage irrigation would be in a far more advanced stage, 
both theoretically and practically, than it is at present. 

Hitherto the principle of sewage irrigation has been re- 
garded as a superficial irrigation only, the fertilising fluid 
not being supposed to penetrate into the ground much 
deeper than the roots of the plants and crops growing upon 
it. Hence arises the great, and it must be acknowledged in 
some instances, the insuperable difficulty of carrying out 
the irrigation principle. Obviously a very large area of 
land is required upon which to utilise the sewage. Without 
going into the merits or demerits of the various proportions, 
which different authorities have laid down ought to obtain 
between the numerical strength of the inhabitants of any 
given town and the number of acres necessary to utilise the 
sewage of that town, it may be assumed that the average 
which places the ratio at one hundred people to the acre 
isa fair one. If a farm were entirely laid down in grass 
this average would be less than that required ; but 
as experience has shown that the sewage of a town cannot 
be remuneratively utilised by its application to a single 
crop, it is a correct one under general conditions. Sup- 
posing, however, that it could be put at one hundred and 
fifty persons to the acre, then, taking the population of a 
city at half a million, over three thousand acres would 
have to be devoted to the p of sewage utilisation. 
This quantity of land is not acquired without some difli- 
culty, more especially when it is borne in mind that there 
are several conditions to be fulfilled with respect to situa- 
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tion, levels, and physical contours, upon which altogether 
on the financial success of the undertaking. Asa 

e, a certain quantity of land can generally be obtained 
for irrigation purposes, but this amount is very limited ; 
and, moreover, for many reasons may not be well 
adapted to the end in view. Take the case, for example, 
of a town lying in a hollow, as a vast proportion of towns 
do. If there are no fields contiguous thereto at about the 
same level, it becomes necessary to pump the sewage up to 
acertain height before it can flow over the land situated 
at a higher elevation. It must be borne in mind that 
while we acknowledge these difficulties attendant upon 
sewage irrigation, which have retarded the development of 
the principle in its integrity ever since it was practically 
applied, they constitute no argument against its value, 
which has been demonstrated too convincingly to admit of 
ony doubt in the mind of any-disinterested and impartial 
judge. 

From what has been already stated, it will be manifest 
that if the irrigation principle could be applied to a much 
smaller area of land than is more generally considered 
requisite, a considerable gain in every respect would be ob- 
tained. It would be not only possible, but easy, to procure 
a minimum quantity of land in many instances where the 
maximum, or what is now considered the necessary, quan- 
tity is unattainable. The problem connected with the 
utilisation of sewage by irrigation is to utilise the maximum 
quantity upon the minimum area of land. It may be 
urged that this has been virtually accomplished ut Craig- 
intenny for many years past; but the soil there is of a 
peculiar nature, and not often met with. Besides, the 
correct definition of the term “utilisation ” does not signify 
amere deluging of tields of grass with sewage, but the 
application of it in such a manner as will yield the 
most remunerative return under the circumstances. It 
must not be forgotten that the purification of the effluent 
water is a point to be attended to, as equally essential with 
the utilisation of the sewage. It is, in fact, more so, for as 
the effluent water must sooner or later find its way into 
some stream or watercourse, care must be taken that the 
contents are not polluted thereby. It has been before re- 
tuarked that under the present system the sewage penetiates 
but an inconsiderable depth into the soil; but were it caused 
to penetrate much deeper, as it would always be in contact 
with it, the process of purification would still go on, and the 
same results obtained, with a considerably less superficial 
area of soil. In a word, the purification of the sewage 
would not depend upon the superficial but the cubical con- 
tents of the land. This is the plan proposed by Mr. Denton, 
and it deserves serious consideration at the hands of all 
those interested in this great question. It will at once be 
seen that it signifies deep drainage of the land, as it is pro- 
posed to allow the sewage to penetrate to a depth of from 
four to six feet before passing off through the drains. This 
plan possesses several features to recommend it. The first 
is that a much smaller number of acres will suffice for the 
purification of the sewage of a town or district ; the second, 
that deep draining of thesoil, so much neglected by farmers, 
will be imperative, and the third that the land will be more 
thoroughly manured than by the present process of super- 
ficial irrigation. 

The expense of carrying out this method will un- 
doubtedly be greater than the cost of that now in use; but, 
provided the undertaking pays, that is not an insuperable 
obstacle. Neither would the cutting of the trenches and 
the laying of the necessary pipes be so difficult or so expen- 
sive a matter as might at first appear. Messrs. Fowler 
have machines expressly designed for these purposes, 
Their patent “knifer” will open ground at almost any 
depth; and in heavy clay soils, where it is not advisable to 
bring the subsoil to the top, the machine can be driven 
through the ground without materially disturbing the sur- 
face. The next operation, thet of laying the pipes, could 
be accomplished with equal facility by means of their 

tent draining plough, which is adapted to be worked 

y the ordinary plough engine. It can be used as a mole 
plough, and will lay pipes in stiff clay soils at a depth of 
4ft. with perfect ease and safety. 


If we examine into this proposed mode of purifying 
sewage, in order to produce a pure, clear, effluent water, the 
nature of the soil must be taken into account. Sewage 
must be purified in a double sense, mechanically and chemi- 
cally. By the present irrigation system the former is 
effected partly by filters, extractors, and some other 
mechanical agency, and partly by filtration to a small 
depth through the soil, and the latter by the assimilating 

wers of the plants, with the roots of which the liquid is 
Soonahe into contact. If, however, we irrigate the land 
cubically instead of superficially, a large portion of the 
sewage must be purified both mechanically and chemically 
by the soil alone. The — then, is: are all soils 
capable of acting in this double capacity? Certainly not. 
A peaty soil is well calculated to act both as a filter and a 
chemical purifier, but many others will not effect the 
double object. It cannot be too carefully kept in view that 
although water may be completely deprived of all its me- 
chanically suspended impurities, and to all appearance be 
perfectly pure and clear, it may, nevertheless, be chemi- 
cally exceedingly impure, and totally unfit to drink. 
It is notorious that water slightly contaminated with 
sewage has not only a clear, sparkling appearance, 
lunt, owing to its saline ingredients, is rather agree- 
a le than otherwise to the taste. It is alike decep- 
tive to both the eye and the palate. Accurate chemical 
analysis is the only test to be depended upon in determin- 
ing the ey of water. Another point to be kept in 
mind with reference to the proposed mode of irrigating the 
land to the depth of several feet, is whether it would not, 
after a certain time, become so completely saturated with 
sewage as to be incapable of any longer fulfilling the duty 
required of it. Although experience has hitherto furnished 
us with no information on this head, yet there is no ques- 
tion that such would be the case. Manifestly the land 
would be literally a filter for the sewage. All filters, from 
the domestic specimens to the beds necessary for water- 
works, become clogged after a certain time, and must be 


leaned out, The time they will last without cleansing de- ! 





_ altogether upon the character of the liquid the 
ave to filter, and the case is the same with the land. 
Accordingly, as the sewage is more or. less charged with 
solid ingredients, so will the land become foul and clogged 
in a short or a long period. But the land, when in this 
condition, would have to be cleansed, which could only be 
accomplished by abstaining from any further irrigation. 
In the interval which the soil would require to return to 
its normal condition—which would certainly be two or 
three years at least—the sewage, which is continuous in its 
discharge, would have to be turned on to some other Jand. 
It, therefore, is by no means certain that the total quantity 
of land required in ten or twenty years would be so very 
much less than that which would be necessary under the 
present system of superficial irrigation, One thing is cer- 
tain, that if this method was once adopted, and more land 
was required, it would have to be obtained at all hazards, 
even if houses had to be pulled down to clear the 
ground, 


PATENT OFFICE REFERENCES. 


A FAvouriTE device with moderate opponents of the 
existing patent law is the appointment of referees who will 
decide, the novelty or otherwise of inventions submitted to 
them ag fit subjects for patents. It is urged that as the 
law stands, patents may be taken for the most worthless or 
nonsensical inventions, to the hindrance and annoyance of 
manufacturers, and the injury of legitimate inventors, It 
is indisputable that the arguments adduced on this side 
possess much force; but they nevertheless contain an ele- 
ment of weakness to which it appears to us nothing like 
sufficient importance is attached. Under the existing law, 
if an invention is not novel the patent is worthless, and the 
consequences ought to be borne by the inventor, or more 
properly speaking, the patentee. It may entail much 
trouble and expense however, to prove that a so-called 
original invention is not original, and no doubt much 
money is paid every year which ought not to be paid, in 
the shape of royalties, by persons who prefer to pay instead 
of incurring the labour and expense of invalidating a 
patent by demonstrating in a court of law that it is worth- 
less. Patent law reformers urge that this would be 
prevented by the action of a competent board of examiners, 
who would take care that no invention “ passed the great 
seal” unless it was really novel, and likely to prove of 
public utility. A little examination will show, however, 
that the entire success of this scheme depends on the com- 
petency of the board of examiners. But men are fallible, 
and in this fallibility lies the weak point of the argument. 
It is always assumed that little or no difficulty would be 
encountered in obtaining competent men to act as exa- 
miners. We have long held, however, that this is 
assuming rather too much, aud without rejecting the 
examination-for-novelty scheme altogether, we are disposed 
to think that it would be likely to entail very serious 
difficulties, which it would require much care to over- 
come. In other words, it would be found next to impos- 


| sible to find any three or four men perfectly competent to 


act as examiners, for reasons which will be made evident 
further on. 


The referee system has long been in use in the United 
States, and to the United States patent records we must 
look for really practical information concerning the working 
of the scheme. An application has recently been investi- 
gated by Mr. M. D. Leggatt, United States Commissioner of 
Patents, which is so instructive that we give the particulars 
in full, A Mr. C. A. Moore applied for a patent for the 
manufacture of clock-cases of pressed glass, constructed 
with the entire front, sides, and back in one piece, the 
front being adapted for the reception of the face and 
hands of the clock, and the whole being ornamental 
in design. It will be easily understood that as the 
dial would form part of this case, and the hands would 
be outside, it differs essentially from the ordinary glass 
shades put over clocks to protect them from dust. The 
case here forms an essential portion of the clock, and would 
constitute an article of trade to be sold to clock makers, 
just as driving springs are; and a clock intended to be 
titted with a pressed glass case, would no more be complete 
without it than any other clock would be complete without 
a pendulum or a balance. This patent was referred in due 
course to the “ Primary Examiner” in the United States 
Patent-office, and after several delays it was rejected by 
him as wanting in novelty, The applicant was then 
obliged to go to the trouble of arguing the matter before the 
Primary Examiner, upon a re-hearing. After further exami- 
nation and further searches, conducted on the usual red tape 
plan, the examiner rendered a second adversé decision, This 
would have been enough for some men, but Mr. Moore 
was pertinacious, and appealed from the Primary Exa- 
miner’s decision to the Board of Examiners in Chief. 
The Board consists of three gentlemen, the most competent 
authorities on patent law, it is supposed, that it is possible 
to select, with the exception of the Commissioner of 
Patents. A new official fee had to be paid, and in the end 
the Board rejected the application. Mr. Moore, nothing 
daunted, went to work again, and after much delay and 
expense he had the case examined by Mr. Leggatt, the 
Chief Commissioner, who at once reversed the decision of 
the examiners, and granted a patent. So far the story is 
neither very interesting nor very instructive; but we now 
come tothe reasons brought forward for the refusal of a 
patent by the examiners, and these will be found not only 
instructive but exceedingly amusing. 

A clock case is so much a thing sui generis that it seems 
almost impossible to compare it with auything else, but to 
some men all things are possible, aud the Primary Examiner, 
before whom the invention was first laid, seems to be one 
of thosemen. He decided that the invention was not novel 
because preserve dishes, tumblers, and other articles of glass, 
are transparent and ornamental, The new clock vase was 
also transparent and ornamental, therefore it was not 
novel or a good subject for a patent! We assure our 
readers this was a solemn official decision, and not a joke. 
The Board of Examiners not only endorsed the decision of 
the Primary Examiner, but backed up his arguments by 
adducing other examples of manufacture to prove want of 


novelty, such as glass boxes, pickle jars, and porcelain 


ware! It is no matter for wonder that Mr. Leggatt states 
at the end of his decision that he “ does not recognise any 
rtinancy in any of the references.” He alah howe gone 
urther, and stated that he found it difficult to discover any 
common sense among the referees. 

If this case stood‘by itself it would be instructive enough, 
but it is very far from being an isolated example of the 
defects of the system. Some of the “references” used by 
the Board of Examiners are absurd to a degree. One in- 
ventor was refused a patent for a new fence because it was 
like a comb, another for a street convenience because of 
a fancied resemblance between the structure and a black- 
smith’s hearth, while it may interest Mr. Marsden to 
know that a patent for a stone breaker was refused be- 
cause it acted like a pair of nut crackers. We could 
easily add to this list. A surgical instrument for injecting 
spray into the throat or organs has been rejected on 
reference to a fireman’s hose; a rubber packing for 
fruit jars, on reference to a pump; a device for ies 
ladies’ shoes without the use of holes or eyelets, on refer- 
ence to an old mode of cording bedsteads, andsoon. Mr. 
Leggatt deserves some credit for emancipating himself 
from this mesh of absurdity, and we commend his com- 
ments to the attention of patent law reformers in this 
country. Speaking of the case we have just stated, Mr. 
Leggatt says :—“ In each of these cases there will be found 
a remote resemblance between the device in the applica- 
tion and the reference. In some of them, however, the 
examiners have displayed more inventive genius in finding 
the references than the applicants would dare claim for 
their devices ”—a conclusion with which we think every 
one will agree, He then goes on to state that the impossi- 
bility of prescribing definite rules of general application as 
to the pertinency ‘of references has given rise to a great 
want of uniformity in the office practice. 

It remains to be proved that similar difficulties would 
not be incurred under similar circumstances in this country. 
Mr. Leggatt himself supplies a very good argument, how- 
ever, in favour of the examination system, because he 
proves that it is possible to overcome many of the objec- 
tions to the system by the appointment of one thoroughly 
competent official, quick to detect not only the strong points 
of an inventor, but the weaknesses of his own subordinates. 
“ Some examiners are very quick to detect resemblance, and 
will reject almost everything. Others are equally quick at 
Jinding differences, and will grant patents on mere shades of 
variation.” Thus writes Mr. Leggatt, and we italicise his 
words because they convey a most important lesson, em- 
bodying a truth the influence of which must not for a 
moment be neglected by the advocates of the examination 
system. 

The nature of the system of test used by Mr. Leggatt in 
deciding on the merits of Mr. Moore’s — is so 
admirable that we cannot better conclude this article than 
by publishing it in full, as follows :—“ It is proper to say 
that references should be limited to things of a kindred 
nature—to things so nearly related in adaptation and use 
as that seeing one would naturally suggest the other. 
There should be some analogy between the use and result 
of the device in question, and the reference upon which it 
is rejected. The analogy should be so close that the device 
would most likely be suggested to a person skilled in the art 
to which the device relates, by seeing the thing used as a 
reference. Unless there be such analogy the reference 
could hardly be regarded as pertinent, even in appli- 
cations for machine patents. But in regard to ap- 
plications for patents on manufactured articles, the 
tield of reference is still further limited. The only 
questions to be settled are: (1) Is the device of 
itself an article of trade? (2) Is it useful? (3) Is it so dif- 
ferent, in essential points, from other articles of the class 
to which it belongs as to be easily distinguished in the 
market? These being answered in the affirmative, a patent 
should be allowed. Try the case in hand by this rule. 
(1) The device !is intended as an article of trade, not asa 
clock, but as a clock case, intended to be pe upon the 
market simply as a clock case, and sold to clock makers, (2) 
it is more cheaply made than any other transparent 
clock case, and equally ornamental; hence it is use- 
ful. ‘The beauty of an ornament is one great test 
of its utility,’ says the learned judge in the cele- 
brated Magic Ruffle case (2 Fish, 336). (3) There 
certainly would be no difficulty in distinguishing the 
clock case in question in the market from any of the 
references as an article of manufacture; it is essentially 
different from preserve dishes, tumblers, ordinary glass 
boxes, pressed glass clock fronts, or glass clock covers, It be- 
longs entirely to another family of articles. Neither could 
it ever be mistaken for porcelain or earthenware clock 
cases of the same family. The results sought in this 
clock case are cheapness, ornamental form, and the special 
quality of displaying the internal machinery of the clock 
without exposure to dust or the use of a cumbersome 
cover. This last quality is not possessed by either porce- 
lain or earthenware. I do not recognise any pertinency 
in any of the references, The decision of the Board of 
Examiners in Chief is therefore reversed.” 








BEsSEMER STEFL IN GERMANY.—A Franco-German company 
styled the Rhine Steel Works Company, has commenced the pro- 
duction of Bessemer steel on a considerable scale. When the 
works are fully in operation it is expected that a production of 
2000 tons per annum will be attained. The company’s works are 
expected to be completed by the close of the year. 

TyvE Surz CANAL.—The Khedive has commenced a line of for ti- 
fications which, if completed, would give him the control over the 

through the canal of Suez. The Levant Herald, in a lead- 

ing article, June 26, er the following account of his warlike 
reparations:—‘‘ A well-known American manufacturer of torpe- 
a after a careful survey, in one of the Khedive’s steamers, of 
the Red Sea, the Suez Canal, and the Mediterranean coast, has 
contracted to mine all these waters s0 that no vessel shall be able 
to approach, Another American has contracted to supply the 
Kb ee with 150 Rodman guns, with 500 rounds of ammunition 
for each gun. An agent has been sent to purchase a number of 
Krupp guns of calibre for those fortresses on the Suez Canal 
which Nevrez Pasha’s mission was to have stopped, but which are 





progressing in the very teeth of the Imperial probibition.” 
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FOREIGN PERIODICAL LITERATURE. 

THE proceedings of the Paris Academy of Sciences, as reported 
in the “Comptes Rendus” for Oct. 2nd, include a very impor- 
tant paper by Villarceau (p. 808) on the determination of the true 
figure of the earth, without taking any levels in the sense in 
which the expression is generally understood. Secchi’s fourth 
letter on the various aspects of the protuberances and the other 
remarkable portions of the sun, appears at p. 826. This paper is 
illustrated with a series of woodcuts, and will prove of con- 
siderable interest to astr« s G.I (p. 837) continues 
his researches on the reciprocal transformation of the two allo- 
tropic conditions of phosphorus. W. de Fonvielle (p. 841) 
publishes a programme of a balloon ascent which he proposes to 
make next month, for the purpose of observing the shooting 
stars. M. Loewy (p. 851) describes a new form of equatorial 
now in course of construction for the Paris Observatory. A. 
Cornu (p. 857) has repeated Fizeau’s well-known experiment for 
determining the velocity of light, with an improved form of 
apparatus, but he does not at present publish the detailed results 
of his observations. G. Salet (p. 862) continues his spectro- 
scopic observations, the present paper being devoted to an 
examination of the spectra of tin and its compounds. Berthelot 
(p. 864) presents the second part of his researches on ammoniacal 
sits, in which the formation of borate of ammonium and 
carbonate of ammonium is investigated. This is followed by a 
table showing the composition and density of thirty-seven 
samples of clay (some of which refractory properties) 
from the carboniferous strata of various countries. The analyses 
were made by M. Méne. 

In No. 4, vol. cci. of “ Dingler’s Polytechnisches Journal,” Pro- 
fessor Arzberger (p. 286) notes some of the disadvantages of the 
screw taps and dies now in use, and describes an improved furm 
of dies. He also recommends the universal employment of 
Whitworth’s system of screw threads. Dr. Schmidt (p. 291) 
notices Kienast’s glove-sewing machine. Professor Heeren gives 
an illustration of Bube and Mobius’ instrument for recording the 
pressure of gas supplied to the city of Hanover. The indications 
are marked on a sheet of paper carried by a dial about 10in. 
diameter, which is driven by clockwork, making one revolution 
per week. The sheet of paper is divided by radial lines, denoting 
the days of the week, and by concentric circles indicating the 
hour. The same author, in the following article, describes a 
contact apparatus for electric clocks, the object of which is to 
prevent the spark due to the extra current which occurs on 
making and breaking the circuit of a voltaic battery, and thus 
to avoid the corrosion of the points of contact. Boumans, of 
Maestricht, has invented a modification of Leclanché’s manga- 
nese battery, which is noticed at p. 305. Schinz’s researches on 
the blast furnace are continued at p. 307, the present article 
being devoted to the investigation of the transmission of heat by 
the walls of the furnace, the reductibility of the ores, direct and 
indirect reduction, modulus of charge, the causes which impede 
or retard reduction and carbonisation, and the reduction and 
carbonisation of the iron. C. Bischof (p. 339) studies the con- 
stitution and mode of manufacture of Dinas bricks, and lays 
down the conditions for their successful production in any locality 
where the necessary raw material is at hand. G. Lunge (p. 341) 
has an article on that very important subject, the recovery of 
the nitrous acid used in the sulphuric acid manufacture. It 
consists mainly of a description of Glover’s process. A, Miiller, 
of Zurich, describes (at p. 363) his method of preparing aniline 
black for printing fabrics, By compressing the material into 
cakes it is said to form a good substitute for Indian ink. H. 
Fleck (p. 364) publishes a note on what he calls “a wet process 
of drying glue.” It consists in adding sulphate of ammonia, 
sulphate of magnesia, or hyposulphite of soda to solutions of 
glue, by which the glue coagulates. The resulting mass is 
not liable to putrefaction, and may be dried by the atmosphere. 
The manufacturer is thus enabled to carry on his work through- 
out the entire year without the use of vacuum pans or drying 
rooms. One disadvantage of the process is that the glue obtained 
is not transparent, but it is said to possess greater adhesive 
power, 

At the meeting of the 9th inst., M. Faye read a memoir 
on the history of cometary theories. P. A. Favre (p. 890) 
presents the continuation of his thermical researches on 
voltaic energy, in which he investigates the energy of batteries 
with permanganic acid, with fuming nitric acid, and with 
hypochlorous acid. The latter form he finds to be the most 
powerful. A somewhat similar paper is that by M. Blanc (p. 904) 
on the energy of two-fluid batteries. Another paper on the 
voltaic battery is published by the Comte du Moncel, who at 
p. 906 shows within what limits the relative sizes of the positive 
and negative electrodes may be varied so as to produce a given 
amount of electricity in the most ec ical . This 
memoir is in some respects supplementary to a former one, on the 
most favourable conditions for the construction of electro- 
magnets. M. Roux (p. 910) publishes some interesting par- 
ticulars relating to the artesian well in the courtyard of the 
naval hospital at Rochefort. This well was commenced in 1831, 
but in consequence of the failure of the supply it has been 
deepened from time to time. It is now the deepest artesian 
well known, being 856 metres belew the surface. ‘’he water 
contains a large quantity of oxide of iron, which is rapidly pre- 
cipitated on coming in contact with the atmosphere. The tem- 
perature at which the water reaches the surface is 40°6 Cent. 
The author gives a full analysis of this water, and also 
notes the results of his observations of the temperature of the 
well at different depths. The variations are not in entire accord- 
ance with Fourier and Cordier’s law. M. Roux also notices that 
the boring rods become magnetised by long use. The results of 
M. Pagel’s observations of the maguetic declination at Toulon 
are given on p. 914. The mean annual diminution for 1867-70 
is 756". The amplitude of the diurnal variation appears to 
have increased up to 1870, a year in which the number of sun 
spots was a maximum. In the present year it has remained sta- 
tionary, in some months exhibiting a trifling decrease. M.Marey 
(p. 918) has a note on the time which elapses between the exci- 
tation of the electric nerve of the electric eel and the discharge 
of its apparatus. The number concludes with a short account 
by M. Ruhmkorff of an experiment in magneto-electric in- 
duction. 

The only article which we have to mention in the “ Revue des 
deux Mondes” for the 15th inst. is one by M. Lavollée on the 
use of railways in time of war. The first portion is devoted to a 
review of the important part played by the railway system during 
the late war, in the course of which, as the author very candidly 
admits, the French commanders committed some fatal errors. 
In the second part he considers the losses which the railway 
companies sustained both by the destruction of material and by 
the interruption of the traffic. The article is well worth reading. 

The current number of the “ Revue Maritime,” which includes 
the first eight months of the present year, opens with an article 
by L. Reybaud (extracted from the “ Revue des deux Mondes ”) 
on the services rendered by the Naval Artillery Corps at the siege 
of Paris, This is followed at p. 28 by an account of the part 











taken by the Naval Brigade in the suppression of the Commune. 
Lartigue (p. 44) contributes a long article on the origin of the 
principal atmospheric currents, in which the causes of the various 
winds are fully discussed. Mr. Reddie’s paper on manning the 
navy, read before the Royal United Service Institution in 
February, 1867, has been thought worthy of reproduction (at 
p. 70) in view of the approaching reorganisation of the fleet in 
France. L. Simonin follows at p. 103 with an article originally 
published in the “Journal des Economistes,” on the Panama 
Canal, the construction of which is, he thinks, not very far dis- 
tant. Lieutenant Paris (p. 111) contributes a very interesting 
article on the waves of the sea, from observations taken on board 
the Dupleix and Minerva, during the years 1867-70. Deeming 
it of importance to measure the force of the wind whilst ob- 
serving the height of the waves, the author constructed two 
exceedingly simple and effective anemometers, engravings of 
which are given in the memoir. At p. 121 we have a short 
account of the new port and fortifications at Kiel; this is fol- 
lowed by a notice of the new harbour at Wilhelmshafen, both for 
the new North German navy. An article, taken from the Duily 
News, on the naval schools of North Germany, appears at p 135, 
the only other noteworthy matter being the statistics of the 
merchant navy of Austria, which are given at p. 143. 

No. 5 of the “ Civilingenieur” opens with an article on the 
reduction of moments of inertia. L. Kargl (p. 265) thinks that 
much of the difference of opinion which prevails as to the theory 
of the steam engine governor) is owing to the fact that it has 
hitherto been treated as a statical instead of as a dynamical 
question. This article is followed by a translation of Mr. J. 
Macquorn Rankine’s memoir on the mathematical theory of 
combined streams, which was read before the Royal Society last 
year. R. Dihnert (p. 303) investigates a question which is per- 
haps of great practical importance in mountainous timber-pro- 
ducing districts. It refers to the radii of the curves and width 
of roads which are used for the transport of very long pieces of 
timber. It is obvious that if the roads be narrow and the curves 
very sharp there will be a difficulty in transporting trees of 
great length. Kopka’s paper at p. 311, on the experimental 
determination of the strength, deflection, and durability of 
girders, starts with a discussion of Mr. Wilfrid’s Airy’s method 
of determining the strain in bowstring girders, which he de- 
scribed before the Institution of Civil Engineers about three 
years ago. The author then proceeds to examine how far the 
results obtained with a model are applicable in actual practice. 
The models for such experiments are not to be made strictly to 
scale, for although all transverse dimensions are to be in the 


proportion of > , the longitudinal dimensions are to be taken as 
n 


7 To ascertain the effect of long continued strains on the 
n 

strength of a bridge (say of those which occur during a century), 
the author proposes to connect his model with certain m1- 
chinery, which, being kept continuously in action, shall arti- 
ficially reproduce in a comparatively short space of time, the 
effect of many years’ wear. The article is not concluded in the 
present number. 

The current part (No. 2) of the “ Zeitschrift fiir das Berg 
Hiitten und Salinenwesen in Preussen,” is almost entirely occu- 
pied by voluminous statistics of the mining industry of Ger- 
many during the past year. The quantity of ores, coal, lignite, 
and salt raised is given with great minuteness for each district, 
as well as the production of the smelting works. A separate 
section is devoted to the statistics of the accidents which have 
occurred in various mines, A very interesting diagram is given 
at the end of the number, showing the fluctuation in the price 
of copper in the English market during the last ten years. The 
prices of four kinds are noted, viz., manufactured copper, 
Australian, tough cake, and Chili bar. The highest price which 
manufactured copper attained was £117 10s. per ton, in Feb- 
ruary, 1864. The table shows that in May of the same year it 
had fallen to £102 10s. per ton. Another great fluctuation 
occurred in the year 1865; in the October of that year copper 
was quoted at £91 10s., but in the next month it had risen £10 
a tun, and in January, 1866, its price was £111 1¢s. During 
February, however, the price fell to £97 10s. We have also 
to call attention to an article (p. 4) on the Scotch iron trade 
during the year 1870. 


Street HorsesHoe Natis.—The use of steel nails for horse- 
shoes is proposed by a Canadian inventor, the metal being formed 
for this purpose into bars by rolls, which reduce the steel to any 
desired thickness, and, as steel is homogeneous, the plates can be 
cut in any and every direction. This being the case, instead of 
cutting sections as when iron is used, the inventor makes strips of 
indefinite lengths from the steel, with the heads on both sides of 
the strips, and which are therefore entirely unlike the corrugated 
iron heretofore rolled in the nmr gays | horseshoe nails. This is 
considered quite an improvement; but though a variety of 
devices have from time to time been brought forward for produc- 
ing a nail more perfectly adapted to insure strength and durability 
to the shoe than has hitherto been the case by the old hand 
method, it does not appear that the pointing of the nails in a 
superior manner is, as yet, satisfactorily accomplished by 
machinery. 

SHort Route To AMERICA.—An American paper says : —‘‘ The 
island of Newfoundland has caught the railroad fever, and has 
advanced an idea which, if carried out, will shorten still more the 
voyage between the continents. It is my to construct « line 
ef railway from St. John across the island to St. George's Bay. a 
distance of 158 miles. Passengers from Europe, instead of landin 
at Halifax, would leave at St. John, cross the island by rail, an 
take a steam ferry for the western part of Shippegan harbour, Bay 
of Chaleur, where they would join the Intercolonial Railway. 
which, when pleted will + with the great network of 
railroads throughout the United States and Dominion, This would 
constitute the shortest and safest route for passengers and mails 
between Europe and America. The dangers arising from fogs, 
currents, and reefs along the thousand miles of American coast, 
on which so many vessels meet their doom, would be avoided, 
After a run of four or five days passengers would land at St. Julin, 
step into a railway carriage, and enjoy the pleasures of being 





whisked across Newfoundland in eight hours; and, in twenty-four | t | Scr 
| terstices between the balls have been run in with sulphur. The 


hours, would find themselves at Shippegan, whence a branch of 
the Iutercolonial Railway would forward them to any part of the 
States of Canada in a few hours. The distinguished engineer, Mr. 
Sandford Fleming, has been the first to suggest this route and to 
stamp it with his high approval. He is of the opinion that it 
would prove a remunerative undertaking, and would attract to it 
a large portion of the passenger traffic and mail matter now passing 
between the two continents. The near future, he considers, will 
see it carried out ; and he believes that a daily line of steamers 
across the ocean would find ample employment. Mails and pas- 
sengers from London would reach New York in seven days by this 
route, Chicago in eight days, and San Francisco (vid Chicago) in 
twelve days. When the Canadian Pacific line is constructed, this 
link is its natural completion, and would :nake St. John, New- 
foundland, its eastern terminus. A line of steamers from a port 
in British Columbia to China and Japan, and another line to 
Australia, would supply channels by which the commerce of Asia 
and Australasia wo' Europe across Newfoundland.” 
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AUSTRIAN RIFLED FIELD ARTILLERY. 


Tue old Austrian smooth bore field artillery, after showing 
itself to great disadvantage during the Italian campaign against 
the French rifled guns was, after its complete remodelling, gene- 
rally acknowledged to have done better service against the Prus- 
sians than any other arm in the Austrian army. The following 
account, extracted from a work* by a distingui Austrian 
artillery officer, will give a good idea of these bronze rifled 
pieces, with the highly ingenious way in which they are con- 
structed so as to be easily loaded from the muzzle, while afford- 
ing a bearing for the projectile all round the bore. 

The Austrian field artillery consista of rifled 4-pounder and 
8-pounder muzzle-loading field pieces. They are thus designated 
according to the weight of a solid iron ball of the same diameter 
nearly as the elongated projectile. The 4-pounders are drawn 
by four horses when the batteries are attached to infantry, and 
by six horses when attached to cavalry. The 8-pounder guns 
are generally kept in battle array with the reserve. Both pieces 
are equally suited for horizontal as for vertical fire, and they 
can thus take the functions of howitzers. The gun and ammuni- 
tion wagons are provided with seats for the men. The 4-pounder 
gun, shown in Figs. 1 and 2, is cast in gun metal ; its external 
contour is that of two frustra of a cone. The trunnions are 
placed 1°55in. below the longitudinal axis.. The touchhole, 
drilled as usual through a copper cone, has a diameter of *259in., 
and makes an angle of 83 deg. with the axis of the gun. The 
bore shown in Fig. 2 consists of the smooth powder chamber a, 
with spherical bottom, and the portion J rifled with six eccentric 
grooves. The shape and arrangement of these grooves are to 
be seen in Fig. 3, which gives a section of the bore near the 
muzzle. The dotted line is the generating circle of the cylin- 
drical bore, and the lines in full indicate the grooves, The base 
E, D, Fig. 3, of each groove, is formed by an arc eccentric to the 
generating circle. The depth D, E, is *173in., while the diameter 
of the generating circle is 3°198in. The grooves twist from the 
powder chamber to the muzzle from left to right, making nearly 
0°6 of one whole turn. To rightly understand the principle 
according to which the grooves are formed, it will be necessary 
to consider the external shape of the projectile, and its position 
in the bore, both in charging and discharging the gun. The 
elongated projectile is at its bottom and thicker end shaped to 
the bore, having six wings cast round a cylinder. Fig. 4 shows 
the outline of its cross section, the dotted line representing the 
generating circle of the projectile. The form of the studs cor- 
responds with that of the grooves, but the generating circle of the 
projectile is 0-086in., or about one-twelfth of an inch less than 
that of the bore. When the projectile is put into the muzzle of 
the gun, only one stud, L, will rest on the groove Z, as shown in 
Fig. 5. There is a windage between the other studs and grooves, 
which at H amounts to about one-twelfth of an inch. The pro- 
jectile, when in this position, is pushed back to the powder 
chamber, of course taking at the same time a twist correspond- 
ing to the twist of the grooves. As soon as it has reached the 
end of the rifled part it is turned round to the right by the 
ramrod, which is shaped for this purpose, as is more fully 
described below. The projectile thereby takes the position 
shown in Fig. 6. The parts L, M, of the studs now touch the 
grooves, and the windage is thus uniformly distributed round 
the whole circumference. It is from this central position that 
the projectile is afterwards driven forth by the pressure of 
the powder gases, receiving at the same time the rotation from 
the left to the right caused by the rifling. This form of rifling 
offers the advantage, that while there is sufficient play for easily 
charging the gun, the projectile, nevertheless, by the compara- 
tively large surfaces of contact L, M, Fig. 6, obtains a motion 
more uniformly straight than by any other mode of rifling 
muzzle-loading cannon. 

The rifled 8-pounder is in all its parts similar to the 4-pounder, 
having, however, eight grooves. Its rifled bore is 4ft. 4in. long, 
and the smvoth-bored powder chamber is 5‘4in. The diameter 
of the generating circle in the bore is 3°97in., the greatest depth 
of the grooves is ‘17in., and their width is 1‘47in. The grooves 
make 06 of a revolution from left to right. 

The length of the gun is 61°191lin. with, and 66°376in. without, 
its cascable. Its weight is 9 cwt. 901b., the overweight of the 
hind part being 92°51b, The trunnions are 1‘8in. below the axis 
of the bore. ‘The gun carriage weighs rather more than 11 ewt., 
and, with the ammunition in the trail boxes, more than 12 ewt. 
The trail box has seats for two men, the limbers for three. 

The ammunition of the 4-pounder field pieces consists of blank 
cartridges for exercise and salute, of shells, shrapnels, fire pro- 
jectiles, case-shot, and friction fuzes. The cartridges for hori- 
zontal firing, employed with any of the above-named projectiles, 
contain the powder in a bag, made of plain woollen cloth. The 
charge is 18°520z. of powder, and is nearly one-seventh of the 
weight of the hollow shot. The cartridges for the vertical shot 
have the same construction, and a charge of 6°17 oz., or of one- 
twentieth of the weight of the hollow shot. 

The hollow shot, consists of the cast iron shell, the 
coating, the fuze, and the bursting charge. The shell is 
shown in Figs. 7 and 8 and Figs. 9 and 10. It has near the 
top two studs W, W, which are used to turn the projectile in the 
bore when loading the gun. The ramrod has at one of its ends, 
which is shown in Fig. 16, a key 6 of wrought iron for adjusting 
the projectile inside the bore. For this purpose it has two 
slots a, for holding the two studs W, cast on the pro- 
jectile, so that the latter may be turned round its axis, as de- 
scribed above, or, if required, drawn out of the gun. The coat- 
ing, L, of the shell Figs. 7 and 9, consists of an alloy of tin and 
zinc, and is cast round the iron, Its dimensions are already 
given with those of the bore. The concussion fuze is arranged 
to explode the noment the projectile strikes the ground or any 
solid body, but its peculiar arrangement is kept secret by the 
Austrian Government. The bursting charge consists of 7°09 oz. 
of powder. The shells are brought down after casting to the 
exact weight of 7:98 lb. The form of the shrapnels, Fig. 11, is 
similar to that of the hollow projectiles, but shurter. ‘The case 
has, besides the opening at its front, a separate hole for supply- 
iug the leaden bolts, 80 in number, and 0617 0z. each in 
weight. This hole is closed by an iron screw after the in- 








bursting charge of 2°32 oz. of small powder is in the chamber K, 
and communicates with the fuze Z by means of the brass tube, 
which is also filled with powder. The fuze may be adjusted to any 
distance, from 200 to 2000 paces. It is kept in store in a cover- 
ing of paper and an outside one of linen dipped in tar. The 
weight of an exactly-adjueted shrapnel is 8°8 lb. The fire shuta, 
Fig. 12, are exactly like the hollow p.ojectiles, Figs. 7 to 10, ex- 
cept that there are three fire-holes 6. ‘They are filled with a 
composition consisting of pulverised and nut pulverised gun- 
powder, saltpetre, sulphur, hemp in small pieces, turpen- 

* “Die Feld-Artillerieu Ovsterreichs, Fraukreichs, Italiens, der 
Schweiz, Englands, Ir and Kusslands. Iw Auftrage des Reichs- 


ninisteriums,” fuer die K. K. Armee zusaum elit von. A. 
work con- 


Ritter Jueptner von Jonstorff, &c. &c. Vi 1871. 
tains a comparative analysis of the artilleries of all the principal European 
states, 
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tine, ard pitch, and’ provided at its centre with an in- 
flammable composition. The fuze is adjusted to burn about 
two seconds, which time corresponds with a range of about 
500 paces. The weight of this projectile when exactly adjusted 
is 7'‘9lb. The case shot, Fig. 13, consists of a cylindrical case 
of sheet tin, with top and bottom pieces of zinc. This case is 
filled with 56 zine balls, weighing 1}0z., each, distributed 
in seven layers of eight balls each, the interstices being also 
filled wit melted sulphur. The cover has a ring, which is 
made use of as a handle. The full case weighs 8°255lb. The 
shells, the. shrapnels, and the fire-shots on their coating, and the 
case shots on their cylindrical surface, are covered with a thin 
layer of melted tallow and olive oil, for the purpose of diminish- 
ing the friction of the projectile in the rifling when charging the 
gun, and more especially for keeping the residues of the powder 
in a soft state, thus preventing the fouling of the bore, when 
the projectiles are packed up, each contained in a bag of tow to 
prevent any injury to the shot and to protect the layer of fat. 

The ammunition and projectiles of the 8-pounder only differ 
from those of the 4-pounder in their greater dimensions and the 
greater number of grooves. The charge for horizontal firing 
consists of 2°04 Ib. of powder, that for vertical firing of 0°578 Ib. 
The hollow shots weigh 14°5051b., with a bursting charge of 
15°433 oz. cannon powder. The shrapnels are shorter than the 
hollow shots. They contain a bursting charge of 4°40z, and 
140 leaden balls of 0°40z. each, The fuze may be regulated to 
distances up to 2400 paces. The weight of the shrapnel 
complete is 16°24 1b. The fire balls, or rather projectiles, have 
the same size as the hollow shots, and a weight of 15°08 lb. The 
case-shots contain 67 zinc balls of 2°40z. each, and have an 
average weight of 14°2lb. Experience has shown that the 

_Tifling of these bronze guns, after 1500 rounds have been fired, 
is so much worn as to be useless, and that the gun has to be 
re-cast, so that the accuracy of the flight of the projectile begins 
to suffer after about 800 rounds. 

The arrangement for pointing the gun consists in casting a 
small flat space on the breech, Fig 14. At its front is a short 
groove. The former is employed to receive the ordinary appa- 
ratus for pointing when fired at short distances; the groove is 
used in combination with the front sight in very quick firing at 
short ranges. Atn, Fig. 2, is a groovefor receiving the apparatus for 
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pointing the gun at long ranges, and when it is also required to | 
take the side deviation into account. On the right hand trunnion | 
is a conical steel head for the sight, which according to its 
position is called the middle sight. It is used for taking aim 
when the apparatus for pointing is placed in the last mentioned 
groove. The initial velocity of the hollow shot fired from the 
4-pounder, is, with 15 oz. of powder, 1110ft., and the projectile 
makes 196 revolutions round its horizontal axis during the first 
second, The initial velocity of the hollow shot of the 8-pounder 
is stated to be 1147ft., making 165 revolutions during the first 
second, The deviations of the hollow shot from the 4-pounder 
are 4}ft., ata range of 1000 paces, 125ft. at a range of 3000 
paces, and 290ft. at a range of 4000 paces. The deviation of 
the flight of the projectile is 24 seconds for 1000ft., and 9% 
seconds for a range of 3000ft. The greatest ranges for the pro- 
jectiles of the 4-pounder are 4500 paces with the hollow shot, 
2000 paces in the vertical firing of the shrapnels and the fire 
projectiles, and 400 for the case-shot. The maximum 
ranges forthe projectiles of the 8-pounderarethesame, except those 
of the hollow and of the case shot, which are in this case 500 paces 
respectively. To give an idea of the accuracy of the range, we 
add the following numbers, deduced from experiments with the 
4-pounder: Out of 100 shots fired respectively at distances of 
500, 1000, 2000, and 3000 paces, 100, 85, 60, and 10 projectiles 
hit a target 17 deg. in length and 2 deg. in height. The target 
is here defined by lines drawn from the eye of the gunner, evi- 
dently forming an equilateral triangle with a height given by 
the above-stated ranges of the gun. The space within which 
the projectile would hit a mark 6ft. high is, for the same dis- 
tances, 217, 60, 20, and 10 paces. The balls of the case shot get 
distributed by the concussion over a space of 600 paces in length 
and 150 paces wide, if fired from the 4-pounder, and over a 
space of 700 by 200 paces if fired from the 8-pounder. The 
hollow shot bursts on an average into about 40 pieces, 18 due to 
the iron shell and 22 to the leaden coating. ey may be 
divided according to the size into three large pieces, 17 of middle 
size, weighing from 14 oz. to 24 0z., and 20 small ones from 4 oz. 
to 140z. The shrapnels burst into 38 pieces, the iron shell into 
about 25, and its coating into 18. One large piece has generally 
a weight of from 5 oz. to 12 oz., 19 of middle size are from 14 oz. 
to 50z., and 18 small ones weighing from } oz. to 14, 0z. each. 





The most effective ranges for the shrapnels are up to 1500, and 
with the 8-pounder up to 2000, and even to 2400 paces; those 
for the hollow shot are 1500 and 2000 paces for the 4-pounder 
and 8-pounder respectively. For case shots the ranges are 400 
and 500 paces respectively. The vertical firing of the hollow 
shot and small projectiles gives good results for ranges of 2000 
paces. It is stated that the effect of the Austrian field pieces is 
partly due to the great simplicity and facility with which these 
guns are worked in action, the construction of the fuzes being 
of a simpler character than those used in the projectiles of any 
other country. The Austrian artillerymen are able to fire two 
or three hollow shots in a minute if the range is less than 2000 
paces. With greater ranges the pointing of the gun takes more 
time; but in this case quick firing is seldom necessary. The 
case shots may be fired at the rate of three or four per minute. 
The main parts of the gun-carriage consist of two wooden 
bearings, an iron axle, two wheels, pointing apparatus, and a trail 
box. The cheeks are parallel to each other, straight at the lower 
and broken at the upper brim, cut obliquely at s, and rounded 
at the trail end. The wooden wheels have cast iron bosses 
provided with grooves. The adjusting contrivances are similar to 
those used with the older Austrian cavalry guns. They permit 
an elevation of 23 deg. and a depression of 74 deg. The 
trail box receives the ammunition. It is provided with a 
cushioned cover to serve as a seat for one soldier, with a 
cushioned back and a support in the front capable of being laid 
back. The complete carriage weighs, together with the ammu- 
nition in the trail box, about 8ewt. The limber of the gun 
takes a cusbion forming a seat for three men. The ammunition 
is divided into nineteen compartments. The weight of the 
limber with the ammunition is nearly half a ton. The entire 
length over all of the limbered gun is 25°720ft., and the weight 
of the gun complete with its four men is about one and a-half 
tons. A carriage of this description was still fit for service after 


8100 rounds. The total weight of the fully equipped 8-pounder 
with its five men is about two tons, The field forge (Fig. 15) 


consists of a cast iron hearth-plate, of a back wall or screen, of a 
fore and two side walls, which may be turned down, and of a 
smith’s fire, into which opens the iron nozzle of the bellows 
— — of this portable forge is 26ft., and it weighs 
abou ; 
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BLOWING ENGINE AT THE WORKS OF MESSRS. GILKES, WILSON, PEASE, 
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LONGITUDINAL SECTION 


PLAN 


WE have much pleasure in being enabled, by the courtesy of the 
makers, Messrs, Hopkins, Gilkes, and ©o., Middlesbrough, to 
illustrate this week, the largest horizontal blowing engine yet 
constructed. The details and dimensions are so fully given in our 
engravings, that little room is left for description. The valves are 
of the Cy class, and of course perfectly ced. Each piston is 
packed by a single = forced out by a spring. The ports are 
narrow, and surround the cylinder in which the pistons work, so 
as to obtain a large area of admission and escape. Steam enters 
between the pistons, the escape taking place at each end as shown. 

The blowing cylinder is 108in. in diameter and 9ft. stroke. The 
steam cylinder is 5lin. diameter and 9ft. stroke. The velocity of 
piston is 396ft. per minute, corresponding to twenty-two revolu- 





tions per minute, and the discharge of air per minute is 24,976 








cubic feet. The arrangement of the air valves is clearly shown. 
It will be seen that the air enters through sixteen valves disposed 
towards the centre of each cover, and escapes through sixteen 
valves disposed in an outer ring; from these it is led away to the 
main by two ports, each 1ft. 7gin. deep by 5ft. wide. These ports 
are placed under the blowing cylinder, and their connections with 
the mains will be readily understood though not shown. 

The engine is now blowing two large blast furnaces, and has been 
found very economical, especially in the matter of repairs, a fact 
mainly due to the very bearing surfaces and accurate fitting 
of the guide bars especially. The whole engine is placed on a 
brick foundation, topped with a thickness of 2ft. of stone. The 
fly-wheel pillar is all of stone. 

The engine is a fine piece of work, and reflects much credit on 
the makers, 





KING’S IMPROVED CAB. 


Tue offer of gold and silver 
medals by the Royal Society of 
Arts for the best two or four- 
wheeled or open vehicles for use as 
-_ in, the streets jl the Na 
ropolis, appears not only to have 
moved the coach-making profes- 
sion to some exertion, but also to 
have stimulated the ingenuity of 
men of other professions and 
callings, Up to the present time 
those vehicles which have been ——— 
submitted for the competition 
offer but slight improvement over 
old models now in use. Amongst 
the class of open vehicles is a 
dog cart with fold-up hood, to 
cover four riders, to which we 
may advert at some future time. 
We have selected for illus- 
tration of the two-wheeled close 
vehicles one called the “ Ork- 
ney,” invented by Mr. Charles 
King, Park-street, Camden Town. 
He seems to the brougham 
as an enlarged sedan chair mount- 
ed on four wheels, and has conclusively demonstrated that it 
ein be simply mounted on two wheels, so as to form a two- 
wheeled brougham, with the coachman’s seat behind, the same 
as that of a Hansom cab. Judging by the one we have seen in use in 
the streets of London, it appears to be a light and commodious 
vehicle suitable for small horses, and equally adapted for private 








use, or as a public vehicle for carrying two persons inside. The | 


difficulty of mounting a brougham upon two wheels hitherto has 
been to obtain an even balance without having the axle and wheels 
in advance of the doorways. This has been obviated by Mr. 
King, as will be seen by referring to the sketch, which shows 
that the doors and door windows are separate and open differently, 
the window turning up ways on a pivot, traversing a quarter 
circle in the side of the body, as shown by the dotted lines. The 
door is half-hatched and opens outward, so as to form a cover for 
the edge of the wheel, to the dress of the riders in getting 
in and out, the inward b g of the door panel corresponding 
with the curve of Ne cag of the wheel, by which means the 
door is oye as e as the ordinary brougham door. This, 
along with the forward inclination of the door and doorway, 
ap to be the only secret by which the weight of the riders and 
driver are adjusted to avoid pressure on the horse’s back. Th 

front panel is hollowed to give room for the horse’s heels; a pair 















| of ordinary straight shafts are fixed to the front of the body; a 


broad luggage board behind upholds the coachman’s seat. ‘he 
inventor has only provisionally registered his design, so that 
the trade and the public will have the advantage of the free use of 
this vehicle, which, no doubt, they will readily avail themselves 
of when they learn that its weight, from 6 cwt. to 8cwt., adapts 
it for cob horses, and its price, from £30 to £40, makes its cost but 
one-third of a four-wheeled brougham, and less even than the 
commonest Hansom cab. 








_ Economic Devices IN IRON-MAKING.—A wire brush for scratch- 
ing scale from large round bars during the rolling is in use at the 
Griswold Mill, Troy. The brush is fastened to the rest bar on the 
disc side of the rolls, and the bar ing through the wire 
is meaty Genet af by le by the time : Ss 
usual number of passes throug e finishing groove. It is sai 

that a brush of this kind, same as frequently used at foundries for 
cleaning castings, properly arranged behind the rolls, is better 
than the tro Per Gepen epee wan. fe steel aie, ond 
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which is p behind rolls in the same position. Sheet iron 
starks for heating and furnaces are now being made in 
separate rings, instead of one whole th as formerly, Each ring 
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has a band of flat bar iron—horseshoe bar— about 2in. from the 
lower edge, firmly riveted, and by which each is supported as its 
fits into and rests on the edge of the one next below. By making 
the stack in this way, in short sections, it can be more con- 
veniently erected, and also can be repaired by renewing any worn 
out part or burnt section at less cost and much less labour than 
when otherwise constructed. For straightening large round iron a 
machine has been contrived which performs the work very per- 
fectly, and leaves the iron free from scale and looking well. The 
iron is placed under the machine, and is rolled backward and for- 
ward over a smooth bed of plates.—American Manufacturer. 

A Martinique SuGar MILi. — We extract the following 
interesting notes on a Martinique sugar mill from the 7'rinidad 
Chronicle :—*‘ At the Petit Bourg Usine the canes are ground in a 
mill of 40-horse power made by Cail and Co., of Paris. The rollers 
are much thicker in proportion to their length than the general 
run of mills manufac’ in England and Scotland. Although of 
40-horse power, the mill at the Petit Bourg Usine has rollers only 
5ft. in length. This mill extracts about 72 per cent. from plant 
canes, and from 60 to 70 per cent. from rattoons. The steam is sup- 
plied both for the machinery and boiling by five multitubular 
boilers of the shape of locomotive boilers, Were coal only used, 
these boilers would be equal to 100-horse power each, but as the 
megass is consumed in the boiler furnaces immediately on its 
issuing from the mill by the aid of two tons of coal per diem for 
each boiler, their efficiency as generators of steam is diminished 
about one-half; that is to say, the five boilers barely supply 300- 
horse power. The amount of sugar manufactured is about fifteen 
tons per day of fifteen hours; and the waste of animal charcoal 
about fifteen tons per annum. Sixteen centrifugals are used, 
driven by two 12-herse engines. This Usine, which is not on a 
large scale, is fed by means of about six miles of railway ; the rails 
weigh about 25 lb. to the yard; the gauge is about 4ft. 
Sixty cane wagons are employed, measuring 11 x 8 x 24 feet, 
each capable of carrying about 6500 lb. of canes, and each drawn 
by one mule, of which there are twenty-five attached to the Usine, 

small animals. The average cost of the tramway, per mile, in 
an undulating country similar to the Naparimas, is about 7000 
dols, per —- & on level land the expense hardly exceeds 5000 
dols. per mile. There are three lines of rail laid down before the 
mill, to facilitate the discharge of the wagons. The cane wagons 
on the tramroad are loaded by the cane growers, but they have 
nothing to do with the expense of traction on the tramway, or the 
cost of laying it down and repairing it. From the mill the megass 
is carried by a web to a platform about l6ft. above the 
ground ; this platform is about 40ft. square, close boarded to 
a height of about 6ft., except where the web discharges the 
megass at the end of the platform opposite the discharging web, on 
five shoots leading direct to the furnace mouths of the boilers, at 
an angle of about 50 deg. The megass is shoved into the furnace 
by the stoker, with sufficient coal to enable it to burn freely. The 
boilers contain from 120 to 130 tubes 3in. in diameter inside, and 
about 18ft. long. The grate surface is about 4)ft. by 6ft. The 
chimney is 70ft. high, by 3ft. in diameter, and of sheet iron. 
Each boiler has a separate chimney. The sides of the boilers are 
not coated with any non-conductor, as it has been found that the 
damage caused to the boiler by the contact of any insulator and 
any | e that may take place is not compensated for by the 
heat saved which would otherwise be lost by radiation.” 

SreamM Fire Enoivnes iv Hamburc.—In our impression of 
3rd September, 1869, we gave an account of the trial of Shand, 
Mason, and Co.’s newly-invented steam fire-engine, the Equili- 
brium, preparatory to its being sent off to Hamburg; this was 
followed by a second in February of this year, and this week a 
third has been despatched to the same city, showing that, besides 
meeting all the requirements of a public trial, this engine is 
eminently adapted for the practical daily work of a ade my 
The Equilibrium engine is now also in use at Bremen (two )s 
Amsterdam, Glasgow, Preston, Darlington, Middlesbrough, Sydney, 
and other places, and with the most satisfactory results. 
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THE WAGES QUESTION IN THE IRON TRADE. 


Ar the last sitting of the Board of Arbitration and Conciliation 
for the North of England Iron District to meet Mr.-Hughes the 
arbitrator, that gentleman opened the sitting by the following 
address :—Before proceeding to the special business which is to 
come before this “mapa meeting of the board I wish to make a 
few remarks upon the question of the value of the method you are 
trying in this district of settling the differences which, under our 
present industrial system, must necessarily arise between em- 
ployers and workmen. It appears to me not immaterial that this 
should be done at the present time, because, since the last session 
of this court, its value has been seriously called in question. Itis 
said that the working of the court is expensive and unsatisfactory, 
and that the North of England district, which has now for nearly 
three years been at the expense and trouble of keeping a Court of 
Arbitration and Conciliation going, has fared no better than other 
iron-producing districts which have no court. Confidence between 
the employers and workmen, it is maintained, has not increased, 
and on the whole it is feared that the system will, at no distant 
date, break down, These doubts would appear to be felt mainly 
by the re. They have been stated temperately in the Jron 
and Coal Trades Review, which is edited by their secretary. It is 
quite nec that you should look these objections squarely in 
the face. Unless this board and this court command the confi- 
dence of the trade which they have been established to regulate 
we are all wasting time; and you must consider whether it will 
not be better in future to abandon a machinery which is costly and 
burdensome, and to leave all questions between the North of 
England ironmasters and their workmen to be settled as they arise 
by the old methods. But first I would remark that the old 
methods are not open to you, or, indeed, to any one of the impor- 
tant industries of our country. It is no longer possible to confine 
the area of trade disputes to the workshops, the factory, or even 
the district in which they first break out. I think just nowI 
need not go further than this immediate neighbourhood to 
show you what may be looked for in future. The engineers’ strike 
at Newcastle was felt from one end of the kingdom to the other. 
Do you think that the results of that struggle are likely to put 
back the hands on the dial? Take your own istrict, and suppose 
this board and court abolished to-morrow, will any one maintain 
that the effect of that would be to break up the organisation on 
both sides? Would the ironmasters abandon their associations or 
the workmen their union? And, if not, surely it must be better 
to keep them face to face under conditions which necessitate their 
meeting periodically on equal terms at the same table for the dis- 
cussion, not only of —- questions but of any matter in 
which the interests of the trade are involved. Without such a 
board it seems to me that the association and union can only meet 
a3 antagonists, and will never be brought face to face except when 
their interests are hostile. With it, there is, at least, the possi- 
bility of their meeting as fellow members of the same trade, and 
of being reminded constantly of the numberless points on which 
their interests are the same. But if this be so, surely the game 
is worth the candle, even if the candle were more costly than it is. 
Let us see how the case stands. I am told that the board has 
spent something more than £1000 a year upon the arbitration 
machinery and the sittings of thiscourt. I admit that this is alarge 
expenditure for the p e, and I thinkit ought to be, and may be, 
considerably reduced; but let us look at the other side of the 
question, At any rate the fact stands that, since the establish- 
ment of this board and court, there has been no strike, lock-out or 
turn out in the North of England district. So far as I know no 
works have stood still for a day in consequence of trade disputes. 
I do not pretend to have gone into the calculation carefully, but 
estimating roughly the numbers of workmer represented at this 
board, and their average daily earnings, 1 find that one 
day’s compulsory stoppage of work would cost the workmen at 
least £5000, without allowing a penny for the loss to the employers 
of interest on capital, loss of profit or deterioration of machinery, 
so I cannot but think that £1000 a-year a very moderate insurance 
to pay for the chance of stopping one day’s strike or lock out. But 
if the necessary 0 reer can be lessened, no effort should be 
wanting for this end, and I must say I think it might be done 
without any sacrifice of efficiency. It seems that besides six or 
eight general meetings of the board in each year (including those 
at which an arbitrator from outside has presided) the standing 
committee has met on an average at least once a week during the 
whole period. Now this cannot possibly be necessary. So long 
as a weekly meeting is maintained, the members of the committee 
will go out of their way to find business to discuss and transact at 
it, and many questions will be raised quite needlessly. Two 
general meetings of the board in the year and a monthly meeting 
of the committee would be ample for the transaction of all legiti- 
mate business, power being of course reserved to summon extra 
boards in cases of special emergency. I should strongly advise 
that the meetings should be limited to this number. And I would 
here specially urge on the workmen the need for some such limita- 
tion. To their numbers the allowance for meetings is at least 
equivalent to the wages they would earn if at work, and they 
get probably a half-holiday besides. On the other hand the 
allowance is nothing to the employers, while the sacrifice of giving 
up a day in every week to men upon whom the burthen of 
large manufacturing works rests ‘must be very great. If you 
are to keep the best employers on your committee (and it 
is of the greatest importance to do this) you must reduce the 
number of d and committee meetings. I come now to the 
more serious part of the indictment. It is said that the relations 
between the employers and their workmen have not improved by 
the action of the board ; that confidence has, in fact, diminished, 
and that distrust has increased. There would certainly seem to 
be some prim facie evidence to support this charge. Since the 
board was first established there have been four courts for the 
settlement of the rate of wages, presided over by strangers, to 
which the employers have submitted returns, extracted from 
their books, to show the average price of manufactured iron 
obtaining in the district. On the three first occasions these 
returns were accepted by the workmen, in reliance on the good 
faith of the firms presenting them, and without independent 
scrutiny. On the last occasion, however, it was peremptorily 
required by the workmen that the returns should be verified, and 
I was desired to appoint an accountant for this purpose. At first 
sight no doubt this is a discouraging fact; at the same time, I 
cannot but hope that it may prove a most fortunate crisis in the 
history of this board. I appointed a gentleman belonging to a 
first-rate firm of London accountants, in whom personally I had 
the greatest confidence, to verify these returns. He has spent 
several weeks in the district, and has had the books of every firm 
connected with the board, with a single exception, submitted to 
him. ‘You have had his report before you now for some weeks, 
and I trust that the working members of the board have 
been as rejoiced as I have been to find that these returns 
have stood the test of the scrutiny of a thoroughly com- 
petent expert. They have been found accurate, with the 
exception of some very trifling errors in the figures extracted 
from the books, and in the calculations of averages of one 
firm; and that firm has now consented to adopt the method 
of calculation suggested by Mr. Waterhouse. When one considers 
the nature of the calculations necessary for ascertaining the net 
average value of the various kinds of manufactured iron during 
a period of six or eight months, I think that such a result should 
go far to establish or restore confidence. I must add that from 
my own observation I cannot but think that such a crisis as this 
was inevitable, It is perfectly true that the workmen did not 
insist on a scrutiny until July last. But on the first occasion of 
p> acting as arbiter—now nearly two years ago—objections were 
en on their behalf on this ground, because they were asked to 








admit, and act upon, the accuracy of returns coming out of the 
porn be their employers, which they had had no rtunity of 
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without a scrutiny. For the future this cause of distrust should 
be entirely removed. The board has now an accountant conversant 
with the question and with the books of the employers, and I hope 
that a yearly scrutiny will become a regular part of the work of 
the board, Should it do so I cannot see why the wages’ question 
should not be now settled, once and for ever, for this great dis- 
trict. The suggestion which I made to the board in February last, 
for the soeetaltishanent of a self-adjusting sliding scale, according 
to which the wages of puddlers and other workpeople will rise or 
fall in an agreed proportion with the rise or fall of the selling 
price of manufactured iron, is half adopted already now that an 
accountant has examined and repo: on the books, It only 
remains to fix the starting point—which should be identical, in 
my judgment, with the fair day’s wage at the present moment— 
and this we ought to be able to do before the present session of 
the court terminates. There is one other remark that I should 
like to make on this part of the subject, and that is, that the pro- 
cedure of the board, so far as I have been able to judge of it, is 
not so well calculated as it might be to strengthen confidence and 
increase g will between employers and workpeople. Your 
sittings are always attended by the two secretaries, who act as 
advocates, Mr. Jones representing the masters’ interest, and Mr. 
Kane the men’s. This is quite right, and I may congratulate the 
board on the efficiency of both these gentlemen. I have been for 
more than twenty years at the bar, and I can honestly say that I 
have heard many cases worse argued and stated than those at 
which I have presided in this court. The business of advocates 
is to state every ment and make every objection which can 
possibly tell for their clients, even if they may not be themselves 
entirely convinced of their soundness or fairness, This is the 
function of your secretaries; but with them advocacy ought to 
end. You, the members of this board, are here in a judicial 
capacity. Your function should be to settle what is fair, not to 
obtain an advantage, the one side over the other. At present, 
with a few very remarkable exceptions, which, I think, all of us 
must have noticed, you all seem to think that you are here also as 
advocates. You follow the lead and example of your secre- 
taries like junior counsel, and the consequence often is that a 
warmth, even an acrimony, is imported into your deliberations 
which should have no place there, and which, certainly, is calcu- 
lated to foment class prejudice. I know how hard it is to resist 
the temptation of taking sides where we are deeply interested; but 
you are not sent to this board to do easy things. You are sent to 
work out a great experiment, for the sake not of yourselves only, 
or your own trade, but of your country. You are here to endeavour 
to realise that dream (as many people think it, but which the 
working class, as long as I have known them, have steadily looked 
towards as the goal of their efforts) of ‘a fair day’s wage for a fair 
day’s work.” You are to give as well as to get, and in getting and 
giving to hold resolutely before your minds what is fair and just. 
Iam very sure, my friends, that if you will bear this steadily in 
mind, you will soon find that the confidence and good will which 
should subsist between men engaged in the same industry will not 
be shaken, or lessened by the meetings of this board. Hitherto 
I have been dealing with objections raised by the employers, which 
strike at the existence of the board; I must now turn to 
the specific objections raised by the workmen to my interim 
award, given on the 24th of last July. ()n that occasion I gave an 
advance of 6d. per ton to puddlers, and 5 percent. on other wages. 
A few days afterwards I received a protest on the part of the men, 
signed by Mr. Kane, requesting me to reconsider my award, and 
particularly to explain why I did notin July allow anything for 
the time bargain, as I had done before, and why I fixed “ the value 
of labour for the next nine months on the net prices paid for 
finished iron from January Ist up to July Ist.” With respect to 
the ‘‘ time bargain,” I would remind the workmen that it was con- 
sidered on the occasion of my first arbitration, in February, 1870. 
On that occasion they will remember that I was not called upon to 
give an award, but at the end of our two days’ sittings the em- 
ployers and workmen, after consulting separately, agreed to the 
rate at which puddling and other labour should be paid for the 
whole of the year, 1870. On that occasion the value of the ‘* time 
bargain” was allowed, though I am unable to say precisely whether 
it was fixed at 5 or at 24 per cent., as I was not present at the 
separate consultations, At the court of February, 1871, the em- 
ployers contended that 5 per cent. had been allowed for the “‘ time 
bargain,” whereas the men asserted that it had only been fixed at 
24, but both sides admitted that a value had been put upon it in 
February, 1870. That being so, how am I to allow the 
same item again, and put on another 5 or 24 per cent, in respect 
of the time bargain for 1871, when the original allowance 
made in 1870 has never been taken off? Surely the workmen will 
not contend that they are entitled to a new 5 per cent. or 2} per 


decide upon that, without reference to any future prospects, how- 
ever apparently certain. It is for as a board, to consider 
whether it will not be wiser to re-adjust those rates now, in view 
of the altered state of trade, but ~~ such re-adjustment is not 
within my competence as arbitrator. am bound by the state of 
the trade as it was put before me in July. The subsequent 
scrutiny has ascertained the correctness of the returns then sub- 
mitted to me, and I have no autherity to act upon the altered 
state of — except with the voluntary consent and concurrence 
of the whole of this Coos. 
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cent. every year, or on each occasion when the wages’ question is 
reconsidered? The effect of this would inevitably be that year by 
year wages must go up whatever the state of trade might be. 
They cannot have a right to the value of the time bargain more 
that once. They are still enjoying the 5 per cent. or 25 per 
cent., which was allowed for it in 1870; when that has been 
taken off they will be entitled to have the time bargain again 
valued, but not tillthen. Iam not sure that I understand the 
other objection which the workmen, through Mr. Kane, urge to 
my last award. They complain that I fixed wages for the nine 
months, from July 1st, 1871, upon the net prices paid for finished 
iron from January to July in the present year. This is true, but 
not the whole truth. I had before me not only the actual selling 
prices of the different kinds of manufactured iron for the first 
six months of the present year, but also the returns of the prices 
at which unexecuted contracts for the remaining six months had 
been taken. With these materials before me I had to consider 
whether the advance claimed by the workmen could fairly be 
given. In order to settle this question I had to compare the 
present rate of wages with that paid at some former period. On 
the one hand, I was urged by the workmen to go back to the 
year 1864, and by the employers to take 1868 as the standard. In 
the former year wages had borne an exceptionally high, and in the 
latter an exceptionally low, proportion to the selling prices of 
manufactured iron. Obviously it would have been unjust to 
take either of them. Moreover, the July court was only an 
adjournment of that of February, at which the rate of wages 
for the first half of the present year had been settled, the 
grounds of that settlement having been, not the rates of 1864 
or of 1868, but those of 1870. Now, I must remind you 
again that the rates of 1870 were settled by agreement amongst 
yourselves, without my intervention as arbitrator. I had every 
reason, therefore, for assuming that they represented what both 
employers and workmen considered fair in the circumstances 
of the trade, And if this were so, I had a standard, voluntarily 
accepted by both sides, at any rate for the time, to guide me in 
myaward. Upon that standard I acted, and in February, 1870, re- 
duced wages 5 per cent., and 6d. in the ton for puddling, because 
upon comparing the — of unexecuted contracts then on the em- 
ployers’ books with the actual average prices obtained in 1870, it 
appeared that there was a fall justifying that reduction in accord- 
ance with the established custom of the t.ade. In July, on the 
other hand, it appeared from the returns that trade had revived, 
and that, taking the prices actually realised in the first six months 
of the year and the prices of unexecuted contracts together, the 
average would come within a fraction of the average of 1870, This 
being so I restored the rates of 1870, which were settled by your- 
selves as fair under a like state of circumstances as those which 
prevailed in July. If the state of trade has improved since July 
(as I am told is the case), and if the prices which the employers 
are now obtaining will raise the average of 1871 considerably 
above that of 1870, that will be a good ground for a corre- 
sponding rise in the wages at the next readjustment of the rates. 
But, as I have stated to you more than once, I as arbitrator 
cannot undertake to judge of the future prospects of trade, 
or to base any decision on so uncertain a ground. I 
can only take the actual state of facts proved before me and 
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2495. Tuomas Lampert, Short-street, New-cut, Lambeth, Surrey, and 
Henry CuHaRves Soper, Cleaver-street, Lambeth, Surrey, ‘‘ Taps, cocks, 
&c.” —10th October, 1864. 

2501. Georce Henry Reay, Old Bond-street,|London, “‘ Envelope ma- 
chines.”—11th October, 1864. 

2615. James SiaTeR, Salford, Lancashire, ‘‘Toothed chains for working 
toothed or chain wheels.”—-12th October, 1864. 

2527. Micuae. Henry, Fleet-street, London, ‘‘Steam machinery for roll- 
ing roads, &c.”—13th October, 1864. 

2540. Ontn Lewis Hopson and Heman Porter Brooks, Waterbury, 
—-- frcaaaaes U.S., “‘ Pointing wires or rods for pins, &c.”—1l4th October, 

864. 


Notices of Intention to Proceed with Patents. 


2504. Bristow Hunt, Serle-street, Lincoln’s- London, “ Quilting 
machines.”—A communication from William John Tate and Henry 
Reeve Mitchell. —22nd September, 1871. 

2554. WittiaM Ropert Lake, Southampton-buildings, London, ‘ Arti- 
ficial asphalt rock.”—A communication from Archibald Burnett Vande- 
mark and Samuel Scharf.—28th September, 1871. 

1474. WittiaM Ropert Lake, Southampton-buildings, London, ‘‘Tele- 
graphic printing a tus, &c.”—A communication from Theodore 
Marshall Foote and Charles Adams Randall.—2nd June, 1871. 

1478. Witt1am THomas Tonavue, Wolverhampton, “ Destroying vermin, 
&c.”—3rd June, 1871. 

1502. ALEXANDER Sparrow, the Albany, Liverpool, ‘‘ Securing bales of 
cotton, wool, &c.”—6th June, 1871. 

1505. Joun Mittwarp, Curzon-chambers, Paradise-street, Birmingham, 
“Indicators for steam boilers."—A communication from Frank Mill- 





wi 
1506. Watter Lone GRANVILLE, Ivy House, Hampton Court, ‘‘ Floating 


turntables.” 
1507. Joseru Broet, Garway-road, Leinster-sqnare, London, ‘‘ Punching 
or perforating designs or patterns in fabrics.”—7th June, 1871. 


1613. James TayLor and WILLIAM Cooke, Birkenhead,“ Balancing moving 
parts in steam engines.” 

1515. James BorrowLey and Wriuram Hacors, Buttershaw Mills, near 
Bradford, ‘‘ Preparing, bing, and finishing wool, cotton, flax, 
silk, &c.” 

1522. THomas Grirritas, Oxton, “ Enamelling and protecting metal, 
&c."—8th June, 1871. 

1530, Witt1aM Povuxarp, Blackfriars-road, Surrey, and James THomson, 
Old Kent-road, Surrey, ‘‘ Ventilating buildings, ti ls, 7 ges, and 
places.” 

1554. Witt1aM CampBe.t, Aberdeen, N.B., “ Lifeboats.”—9th June, 1871. 

sees. a ALEXANDER LyTTLzE, The Grove, Hammersmith, “ Voltaic 

xutteries.”” 

1537. Jonn Davey, Crofthole, “‘ Double furrow turn-wrest ploughs.” 

1538. Ropert Dcnserra McKELLEN, Manchester, “* Win or 
cotton, &c.” 

1540, JuLes Louis Apam, Spring-grove, Isleworth, ‘‘ Inkstands.” 

1545, Josean Ranpatyt Tussacp and Francis Curtivs ‘'ussaup, Baker- 
— ee “square, London, “‘ Separating hair, &c., from the skins 
ot anim: . 

1546. Tomas Cowsurn, Safety Valve Works, Knott Mill, Manchester, 
** Preventing the explosion of steam generators.” 

1547. Joun Moopy, Rye, “Movable keels for ships’ boats, &c.”—10th June, 


1871. 

1551. AuGusTUs De Berave, Strand, London, “ Supplying water to steam 
boile: Esteban Dalmau y 

the circulation of i 


rs.”—A communication from 
1552. Ricnarp Lone, Liverpool, “ Inc 
and collecting the deposit caused by the ebullition and evaporation o: 
water in steam boilers.”—12th June, 1871. 
1561. Lewis Wricat, Hannah, “ Potato drills.” 
1564. James Boynton, Euston-road, London, “‘ Pen wipers.”—13th June, 








1871. 

1580. Taomas Joun SEARuE, Camberwell, Surrey, “ a.” 

1584. Henry Bricos, Southend, ‘* Removing sunken vessels or other 
objects on land or sea, &c.” 

1589. Joun Bercer Srence and Perer Dunn, Manchester, “‘ Treating 
natural phosphates of alumina for the purpose of obtaining sulphate 
of alumina, &c.”—15th June, 1871. 

1605. THomas CraiG, Glasgow, N.B., “ Machines for 
17th June, 1871. 

1615. Joun Muti, Oldham,,“* Mules for spinning.” 

1616. Exias Roptson Hanpcock, Albemarle-street, Piccadilly, London, 
“ Propelling vessels, &c.”—2uth June, 1871. 

1658. Martin Benson, Southampton-buildings, London, ‘‘ Organs.”—. 
communication from Riley Burdett.—24th June, 1871. 

1712. J — = Birmingham, “ Metallic bedsteads, cots, couches, &c.” 
—Ist July, 1871. 

1926. Sttas Rogers, Chancery-lane, London, ‘‘ Window sashes.”—22nd 
July, 1871. 

1965. WitL1aAM Rosert Lake, Southampt gs, London, “‘ Vessels 
for A> a *iaaam for joints, &c.”—A communication from Henry 


Chisholm. . 

1971. Rosert Stoxor, North Shields, ‘‘School desks and forms.”— 27th 
July, 1871. 

2027. Joun Perris, jun., Rochdale, “Steeping, scouring, and washing 
wool, &c.”—lst August, 1871. 

2043, Ropert Francis Farrcre, Victoria-chambers, Westminster, ‘‘ Coup- 
| and uncoup railway carriages and wagons.”—2nd August, 


aso, WiLuiam Bonr Moore, High-street, Denmark Hill, “ Filters.”— 

uguet le 

2260. Leo Lovis Aime Ete Picor pr La Pevrovuse, Rue la Fayette, Paris, 
“ Treating f. matters.” —28th domes 1871 





ping streets.” — 








hoilay 





2308. Joun KNowies Leataer, St. Helens, “Bleaching powder.”—Ist 
ontst nara --, ee Marie coal, &c.” 
. ALPHONSE mont, Belgium, ‘Screening —_ 
“nd September, 1871,” , Be ‘ 
2339. Epwry Verity and JosHva MARLAND Venrry, Leeds, 
attaching 


1871. 


Vv. “Fixing or 
knobs or handles to the spindles of locks, &c.”—6th September, 





2353. Joun Tonkin Cocxinec, Penzance, “Splints, &c.”—6th September, 
2433. Joun GeorcE Sowersy, Gateshead-on-Tyne, “ Ornamenting pressed 


2436..GzorGE WeEsTINGHOUSE, jun., Southampton-buildings, London, 
** Apparatus or hinery for working brakes on the rvliing stock of 
railways.”—15th September, 1871. 

2500. Joun CaRRINGTON Sevtars, Birkenhead, ‘‘ Charring or carbonising 

it.” —22nd September, 1871. 

2518. Tuomas Cnarvtes Eastwoop, Bradford, ‘‘ Preparing and combing 
wool, flax, &c.”—23rd September, 1871. 

2553. Grorce Davey, New Cavendish-street, London, “ Artificial or 
Marezzo marble, &c.” 

2555. WittiaM ALBERT Jackson, Sheffield, ‘‘ Grinding saws, &c.”—28th 
September, 1871. 

2568. Jonny Garrett Tonove, Southampton-buildings, London, ‘ Breech- 
loading guns or fire-arms.”— A communication from George Merrill. 

2582. Epmunp Epwarps, South ton-buildings, Chancery-lane, Loudon, 
“ Pressing and poem | metal in a liquid or semi-liquid state while 
in a mould.”—A communicationfrom John Blake Tarr.—29th September, 











1871. 

2583. Georce Hasectine, Southampton-buildings, Chancery-lane, London, 
“ Churns.”—A communication from Elias Groat, Milo Bushnell Pond, 
and William Cantelow.—30th September, 1871. 

2599. WituiaM Rospert Lake, Southampton-buildings, London, ‘‘ Inflam- 
mable gases, &c.”—A communication from Edward Harris Potter.—2a¢ 
October, 1871. 


All _—_ having an interest in es any one of such applications 
should leave partic’ in writing of their objections to such application 
ya the office of the Commissioners of Patents, within fourteen days of its 





List of Specifications published during the Week ending 
14th October, 1871. 

363, 10d.; 377, 1s.; 411, 28. 2d.; 413, 8d.; 417, &d.; 425, 101; 426, 
ls. 4d.; 427, 1s. 2d.; 429, Sd., 431, 1s.; 458, 10d.; 441, 8d.; 445, Is 
444, 1s. 4d.: 450, 8d.; 454, 10d.; 459, 1s. 4d.; 467, 10d.; 408, 3s.; 40¥, 6d; 
476, 6d.; 477, 8d.; 480, Is. 4d.; 482, 1s.; 483, 1s. 4d.; 486, 10d.; 494, 10d.; 
495, 10d.; 497, 10d., 499, 6d.; 500, 6d.; 501, ls. 4d; 504, 8d.; 505, 10d.; 509, 
Is. 2d.; 510, 1s. 6d.; 513, 1s.; 516, 6d.; 517, 6d.; 518, 6d.; 520, 10d.; 522, 
Is.; 523, 10d.; 532, 10d.; 534, 8d.; 539, 6d.; 531, 4d.; 544, Sd.; 555, 8d.; 
575, 6d.; 580, 4d.; 583, 4d.; 584, 4d.; 586, 6d.; 587, 4d.; 588, 1' d.; 590, 4d.; 591, 
4d.; 593, 4d.; 595, 4d.; 596, 4d.; 598, 4d.; 604, 6d.; 606, 4d. ;,607, 4:1.; 609, 4d.; 
610, 4d.; 614, $d.; 615, 4d.; 621, 6d.; 624, 4d.; 628, 4d.; 030, 4d.; 632, 4d.; 
636,’4d.; 636, 4d.; 640, 4d.; 641, 41.; 642, 4d.; 1664, 8d. 


*,* Specifications will be forwarded by post from the Patent-office on 

pt of the amount of price and postage. Sums exceeding 5s. must be 

remitted by Post-office Order, made payable at the Post-office, 5, High 

Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
pt ildings, Ch y-lane, London, 








ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 





Class 1.—PRIME MOVERS. 
Inciuding Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
870. E. Frevp, London, “ Preventing incrustation in steam boilers.” 
lst April, 1871. 

This invention has for its object the prevention of incrustation in steam 
boilers or apparatus for ye my heat to liquids by the application of 
electricity to such steam boilers or apparatus, and consists in causing 
currents of electricity to pass from the shell or body of the boiler or appa- 
ratus to a suitably placed negative electrode, that is an electrode which 


Dated 


is connected with the more oxidisable or positive plate of a suitable 
battery. 
897. J. H. Jounson, Lincoln’s-inn-jields, * Packiags.”-—A coimmunication.— 


Dated 4th April, 1871. 

The invention consists of a packing composed of asbestos or other 
fibrous mineral, which may be strengthened by acord. Also of a packing 
consisting of a mass of fibrous or other material enclosed with parallel 
cords. Also a flat packing, consisting of a sheet of asbestos in which 
cords are imbedded. Also in the treatment of asbestos or other fibrous 
mineral with acids, or with fluoric or other acid gas, for the purpose of 
removing the silica, &c. Also making packing by passing a mass of 
flock-like or filamentous material through a condensing tube or chamber, 
which is alternately expanded and contracted in diameter, and consists 
of a number of sections connected together and combined with springs or 
their equivalents, and a rotating ring having cam-like projections for 
forcing inwards the several sections, and condensing and consolidating 
the material as it passes through, The material is lapped with asbestos 
or other cord as it issues from the condensing tube, and the finished 
packing slowly drawn onwards by drawing rollers, 

898. A. M. Bircwatt, Preston, “ Preventing explosions.”— Dated 5th April, 
1871. 


The novelty of this invention consists in the certainty of action when 
the water gets low, and that without blowing off the whole of the steam 
or letting any water out. A new disc can be put in and the boiler put to 
work again in f an hour, whereas in all appliances of a similar 
character now in use the water has to be run off and the boilér suffi- 
ciently cooled to enable a man to go in and fix another. 


899, A. M. Bincaa.t, Preston, ‘‘ Low water apparatus.”— Dated Sth April, 
1871. 


The ordinary safety valve now in use only indicates an over pressure of 
steam, without any reference to the height of water in the builer. The 
novelty of this invention is that an alarm is created by blowing off steam 
when the water is below the working level of the boiler. 

900. W. Ronson, Blaydon-on-Tyne, “ Reciprocating slide vulves.”—Dated Sth 
April, 1871. 

The essential feature of novelty consists in the employment of cylin- 
drical valves having a piston or plunger hollowed out to allow of the 
steam es having suitable packing rings at each end in 
manner as described. 

906. J. H. Jonnson, Lincoln’s-inn-fielde, “‘ Motive power.”—A communica- 
tion. —Dated 5th April, 1871. 

This invention relates to a motive power engine or pump composed of 
an oscillating cylinder having a curved port face, which is supported and 
rocks on slides in a to-and-fro curvilinear direction upon a corresponding 
curved bed, each curved surface containing inlet and outlet ports, which 
are caused to coincide in proper order by the oscillations of the cylinder. 
The whole is mounted upon a bed plate carrying bearings for a crank 
shaft, to which the piston-rod is directly coupled, the said shaft being 
also — by rods to the trunnions of the cylinder, which rods are pro- 
vided with adjusting screws, whereby the curved port face of the cylinder 
may be held down upon its corresponding supporting surface and form a 
tight junction. 
m0. W. R. Lake, Southampton-buildings, London, “ Furnaces and boilers.” 

—A communication.—Dated 5th April, 1871. 

This invention consists, First, in a furnace in wkich the gases are 
ted from the ponderable constituents of fuel, and re-unitel with a 
fresh supply of air at the place of ignition by meams of flues and water 
spaces, whereby a more uniform temperature is kept up, increased quan- 
tity of steam generated, and at a great saving of fuel; and it consists, 
Thirdly, in combining with the circulating boiler a “‘ mud-box” for 
receiving and retaining all the heavy impurities in the water, whilst the 
filtered water returns to the boiler, and from which box the mud or sedi- 

ment can be drawn off or blown out with but little loss of steam. 


Class 2,- TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

864. S. W. THomas, Southease, Sussex, ‘‘ Bicycles.” —Dated 31at March, 1871. 
The crank arms have pedals on them, which can be turned upon a pin, 

so as to lengthen or shorten the stroke. The pedals can be held in any 

position by a spring. 

872. F. M. Sims, Royal Navy, and 8. H. Yockney, Queen’s-equare, 

Westminster, *‘ Railway and other signalling.”—Dated lat April, 1871. 
The invention consists of stationary apparatus and travelling apparatus, 
the latter the former, and being caused thereby tu sound the 
steam whistle of a locomotive engine, shut off o1 on the steam or other 
pear ea by or bring into play some other signal to attract the 


atten neien ar etaas pasta, or to yet on Cee tuaiven and Che 
stationary apparatus being also capable itself of acting as a means of 
continuous automatic signalling. 


889. D. C. Provproor, Edinburgh, N.B., “ Construction of roads, &c.”— 
Dated 3rd Aprit, 1871. 
The features of novelty which constitute this invention are, First, the 
employment of, as the basis of the roadway, a thin coating of cement and 
water, cement, sand, or gravel, and water, or hydraulic ur non-hydraulic 











lime and water, mixed or not withiron dust, this coating to prevent under- 
damp ; above this is placed a layerof broken stones, these - ited ” 
above with another layer of cement, sand, gravel, and lime, Sith the ad- 
dition of iron dust and sawdust if n . Secondly, the employ- 
ment of a cylindrical tank for commingling, by its revolution, the 
** grout,” and for distributing the same through perforations which can 
be opened for that purpose by a sliding plate. Phirdly, the forming of 
the roadway by giving it a basis or first me of causeway stones ; these 
being “‘set ony - ~~ es by the kind above-mentioned, broken 
stones are next laid on, rolled, and again a layer of grout is poured over 
them to cement the whole, as in the first sootiiostion. 

891. G. D. Davis, Poplar, “ Machinery for working rwiders.”--Dated 4th 

April, 1871. 

This invention consists in enabling the rudder to be disconnected 
from the machinery used in steering; the use of the apparatus on the 
bridge and aft in combination or separately, and to give greater ease 
and security in steering, 

912. W. Nunn, Camberwell, “‘ Wheeled covered carriages.”—Dated 6th April 
187 


871. 

The body is of the omnibus form, supported on a cranked axle, but the 
internal seats, in place of being parallel to the sides of it, are, by prefer- 
ence, applied crosswise, and so that the occupants sit on them vis a ris. 
In place of only one central door at the back, or a door at one side of the 
back thereof, two doors are employed, each opening, by preference, from 
the centre outwards, with guard senor thereon to rest against the wheels 
when open. The driver's seat is hung inthe centre behind, but movable, 
in case it should be desired to drive from the iaterior, and the footboard 
to this back driving seat is movable to turn to either side, or it may be 
capable of being turned upwards out of the way of the door, for the time, 
to be opened. The internal back seat is formed in two parts, each capable 
of sliding as well as of turning upwards on a rail, so that when those 
seats alone are desired to be occupied they may be slidéd forwards better 
to adjust the position of the weight in relation to the axle; these internal 
back seats are also formed with separate back rests, so as not to be depen- 
dent for that pu on the doors; and these seats may either be capable 
of turning towards each other or towards the sides, but in this latter case 
the back rests must be formed to fold or move upwards, or they will be 
separate from the seats, The front seats may also be movable. Small 
side seats may also be provided for children’s use. 

25.,W. FE, Newron, Chancery-lene, “* Avphalte roads and pavements.”—A 
communication,— Dated 8th April, 1871. 

Hard and soft natural aspbaltes, such as the Trinidad, Cuban, Graham- 
ite, or Albertite, and Mexican, are mixed with ,a suitable proportion uf 
sand or pulverised stone. 


Class 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, d&c. 

868. F. Witxinson, Manchester, ‘* Tubes.”—Dated 31st March, 1871. 

This invention consists in applying tubes to spindles by coiling paper 
or other material thereon, instead of applying tubes previously made. 
878. M. Curistorrers, Hanover, Prussia, ‘‘ Knitteng machine.”— Dated 3rd 

April, 1871. 

The inventor uses peculiarly formed needles in connection with each 
other. He also uses a catch with peculiar parts moving it and its box. 
A slotted piece works in combination with the above, and with an 
eccentric and drawing rod giving motion to all these parts. He also 
uses a peculiarly formed spindle and mechanism for worsted knitting. 
The peculiar formation of the meshes is obtained by mesh push The 
driving wheel receives its motion intermittently. 

881. W. Pearson end H. Brappury, Birstal, “‘ Looms.”—Dated 3rd April, 

1871. 

This invention relates to prior improvements in looms, for which 
letters patent were granted to W. Pearson, H. Bradbury, and W. Spur, 
dated August (th, 1568, in the specification of which certain mechanism 
or apparatus is shown and described for working “ rising boxes” or 
* change-shuttle boxes,” and the present invention consists of further 
improvements thereon, or a new combination and arrangement of 
mechanism for the same purpose, The inventors employ the same ora 
similar kind of Jacquard or peg-lag apparatus for indicating the time fur 
change of boxes, and for putting the working parts of the mechanism in 
wtion, but instead of the star wheel motion, and the slidable tappets 
tuerein described and shown, for operating the box lever, they apply and 
fix acam on the crank shaft of the loom, which operates upon and lifts 
the box lever at each rotation. To the said box lever is attached a rud, 
having one, two, or more hooks or notches, according to the number of 
shuttle boxes employed or required to be changed. Anordinary balance 
lever is also employed, to one end of which is attached a rod, connected 
to the boxes, and to the other is the balance weight, as usual. At dif- 
ferent relative distances apart in that arm of the weighted lever to which 
the boxes are connected are fixed two or more studs, and the hooked rod 
is actuated by the Jacquard or pog-lag apparatus, so as to cause one or 
other of the hooks to catch or to take old. of one or other of the studs, 
according as to whether the boxes are to be lifted one, two, or more dis- 
tances, that is, whether from one to the next box, or to the third box, 
and so on. A catch lever is also vided, which is actuated by the 
hooked rod, so as to catch and hold the bo«es in position, after being 
raised by the action of the cam, and this catch is also arranged so that 
the attendant may place the boxes in any desirable position when re- 
quired. 

883. W. and A. Kempe, Leeds, “ Tentering and drying machines.”"—Dated 

3rd April, 1871. 

This invention has for its objects such an arrangement of the entire 
structure that the steam shall be supplied to a series of tiers of horizontal 
passages on one side of the machine, and from these through the cross or 
transverse heating or distributing pipes into a corresponding system of 
horizontal passages on the other side of the machine, thereby causing a 
free circulation and a ready escape for the condensed water. And, 
Secondly, an improved method of fixing and connecting the transverse 
heating or distributing pi so that any one of these transverse pipes 
can be removed in case of break or otherwise without destroying or 
interfering with the circulation of the steam. 

894. T. sKnow.es, Blackburn, “ Machinery for sizing yarn.”"—Dated 4th 

April, 1871. 

This invention consists in the employment of guide or conducting. 
rollers, over which the yarn is caused to pass on its way to the “ sow 
or sizing box, so as to prevent damage to the yarn by rubbing against the 
flange of the corresponding beams, and to prevent crowing and twirling 
of the said yarns. 

895. J. H. Rirey, Bury, “ Fabiics.”"—Dated 4th April, 1871. 

This invention relates to machinery for folding or “ plaiting” woven 
fabrics, and the object of the said invention is to render such machinery 
applicable to folding or “ plaiting” calendered or highly glazed goods, 
which hitherto have not been folded or plaited by machinery, but by 
hand only. The invention consists principaily in applying to the holding 
surface of the gripping bars or rails of such machines a peculiar prepara- 
tion of india-rubber, which gives such a power of tenacity to the said 
gripping surfaces as will enable the machines to fold or plait such highly 
glazed or calendered goods as have not hitherto been folded or plaited by 
machinery. The preparation of india-rubber, which he ae for this 
purpose, is that known in the trade as ‘‘corrugated india-rulber,” which 
is a pure india-rubber worked cold through the calendering rollers, 
which process gives it a peculiar rough spongy surface, having a great 
power of adhesion, at the same time that it is very durable, and not 
liable to be worn smooth, as any ordinary preparation of india-rubber 
with a roughened or indented surface would be liable to become. 

902. L. B. and H. Smirn, and C. Bravuey, Bradford, “ Wool combing 

machinery.”—Dated 5th April, 1871. 

The inventors make the ring of teeth of the outer or large comb in 
divisions, or in two rings concentrically, the inner ring being perma- 
neutly fixed as at present, but the outer ring is made in segments ur 
sections, and each section capable of sliding outward from the fixed ring 
to a suitable distance, as they arrive at a certain position in the circuit 
of the comb in its revolution, when the wool laid thereon will be combed 
or cleansed at that part, and the action of the machine is so arranged 
that in the feeding this cleansed part will fall on the space between the 
twocombs. The slide movement in and out of the segment combs is 
effected by means of a cam groove or other suitable machinery, formed on 
the frame of the machine, and on each segment isa pin, which enters and 
moves in this groove; and tly the ts are guided in their 
actions by the cam groove. 

911. J. B. Woop, Manchester, “ Fabric for covering floors.”—Dated 6th 

April, 1871. 

The inventor makes use of the rags, or the worn out fabrics or the waste 
material of carpets, as, for example, Brussels, tapestry, or Kidder- 
minster carpets, of woollen or worsted cloth, clo or material 
linsey winsey, or other mixed fabrics composed ly of wool and 

ly of cotton, or linen, or other fibrous material, of animal hair, of the 
ide of the ‘‘ buffalo,” and of waste “‘boulinikon.” These or 
such of them as may be selected, are cut into shreds, and are 
masticated in combination with boiled inspissated linseed oil, The 
plastic position thus produced is then spread by means of rollers on 
to canvas. 
914. J. Bricos, R. Wittayx, and D. Lewis, Blackburn, “* Warping and 
hreads,”—Dated 6th il, 











beami arns or t 871. 
This invention relates to an im construction of such machine 
comprising the employment of a or eccentric on the beam shaft, for 
operating an u t shaft or rod by cranks with a cross bur, to 
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which osei'lntory motion is thereby given; the ‘‘ needles” or hooks are 
constructed of wire twisted, leaving in each an eye, through which the 
correspouding dent is passed; the other end of the needle wire supports a 
yendant wire hanging before a groove cut in the “comb rail ;” the vscil- 
lation causes the cross bar to enter the said groove, but should an “end” 
or thread break the needle will tilt, the pendant end of the needle will 
cross the groove aud close the entrance to the osgillating bar; this, by 
means of a finger and lever, pushes out of its notch the stop handle, and 
stops the machine as soon as an end or thread is broken. 

920, E. T. Hucars, Chancery-lane, London, “ Reeling machinery.”—A 

communication.—Dated Sth April, 1871, 

This invention consists, First, in the construction of an improved ex- 
panding and contracting reel on which the skeins or hanks are wound. 
Instead of making the shaft of the reel solid the inventor makes it 
tubular, and connects to it tubes containing rods for forming the arms 
which carry the bars to form the exterior*of the reel. Secondly, in im- 
proved arrangements for enabling the reel to be driven at more or less 
pean as required, and this effect is produced by means of cone pulleys 
R aced in reversed positions and the strap moved to and fro as required. 

hirdly, in an improved stopping motion for stopping the machine when 
a thread or yarn breaks or is absent. Fourthly, in an proved break 
for instantly stopping the revolution of the reel after the driving pulley 
is placed out of gear. Fifthly, in certain arrang ts of hanism for 
moras the reel horizontally to obtain the separation of the skeins or 

nKs. . 

923. W. Riwpe1, London, “ Manufacturing fibres into paper pulp.”—Dated 
6th April, 1871. 

In the manufacture of wood into paper pulp according to this invention 

the first operation is the reduction of the wood into thin shavings. 





holes, the bottom eyelet holes, or those at the foot of the bed, being fitted 
with straps or cords, and at each corner is a heavier eyelet hole, or other 

ttach t. C cted with the bed there is a flap or hood piece, which 
buttons or laces to the head or pillow, and is so arranged that it will form 
a hood to protect the head of the oe , by buttoning or lacing. In the 
centre of the bed portion there is a slit, wifich is protected by a suitable 
flap or lip of cloth, which buttons over. In connection with each bed is 
a pole or standard, of say 6ft. 6in. in length. This pole for convenience 
is divided into four lengths, two of 27in. and two of 12in., so arranged to 
screw together and form one length. The bed can also be arranged to act 
asa — tent inconnection with other similar beds. Also us asentry box 
and a cloak, and can be used asa pontoon for crossing rivers, or other 
similar purposes, 








Class 8,—CHEMICAL, 

Including Special Chemical and Pharmaceutical Prepu ations. Fue 
and Lighting Muterials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 

858. J. Forprep, Blackheath, “ Refining parafin.” — Dated 30th March, 

1871 


The crude paraffin, after having been separated from mechanical im- 
purities, is subjected to a kneading action in a bath of soap and warm 
water. 

861. W. C. Westerton, Kensington, “Zymotic disinfecting luid.”—Dated 
83ist March, 1871. 

The novelty of this invention consists of a combination of volatile 

bst. such as ether and methylated spirit, with carbolic und acetic 





may be accomplished by the apparatus described in the a; tion of 
thejinventor’s patent dated February 21, 1867, No, 477, or by that described 
in the specification of his patent dated June 27, 1870, No. 1828, or by a 
roll or drum, in the periphery of which is a series of parr cutters, 
or the wood is subjected to the action of a series of vertical marking 
blades and horizontal planes. The marking blades are adjusted by eccen- 
trics. The filaments of wood or the straw or other fibres are then sub- 
jected to the action of steam. A cylindrical boiler is erected ever a 
suitable fireplace. This boiler is surrounded by a jacket made to contain 
water. The boiler is provided with a safety valve. Near the top of the 
boiler is an inlet pipe for the steam, and at the bottom of the said boiler 
is an outlet or blow-off cock. There is also at the top of the boiler a pipe 
for the admission of water or alkaline liquor. In the centre of the 
boiler is a vertical tube for producing the circulation of the water or 
alkaline liquor, a curved plate serves as a spreader to the water or 
liquor. A thin metal cage is provided to fit the interior of the cylindrical 
boiler ; the bottom of the said cage is made of perforated boards, metal, or 
wire gauze. The wood filaments or other;fibres are placed in the cage and 
steam is admitted through the steam pipe. Afterwards the inventor 
admits water, or, if desired, an alkaline solution, When the liquid boils 
and steam is generated a circulation is established. A fresh quantity of 
clean water is then admitted into the boiler and again forced through the 
fibre and drawn off, The disintegrated and softened mass which has 
been removed from the boiler is next placed in a bleaching tank. The 
said tank has a false perforated bottom, on which the mass is laid, and a 
perforated cover, and is provided with an inlet and waste pipe. The 
bleaching liquor is then added to the contents, and a stream of carbonic 
acid gas or atmospheric air, or both, is forced into the tank. Or the 
pulp may be bleached in an ordinary bleaching apparatus, carbonic acid 
gas or atmospheric air, or both, being forced into the mass, or he may use 
chlorine gas. 

927. 8. KNyowres, Bury, and J. and R. Asawortn, Bolton “ Printed fabrics.” 

-Dated 8th April, 1871. 

According to this provisional specifications fabrics are first printed for 
white, yellow, orange, or other colours, and then receive a ground colour 
by means of aniline salt and a chlorate. 
1u8s. T. Unswortu, Manchester, “ Machinery for making banding, &c.”— 

Dated 25th April, 1871. 

This invention makes perfect cord or band of any mixed material and 
of a strength never before attained, giving it one uniform twist and an 
equal stretch, and will make equally well fine and coarse, suitable for 
almost all known purposes, it being simple and most ingenious. 


, Class 4.—AGRICULTURBE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 
888. J. WuitTinc, Hitchin, ‘‘ Hoe for hoeing corn, dc.”—Dated 8rd April, 
1871. 

The features of novelty of this invention consist, First, in manufac- 
turing a hoe open at the upper part for the earth to pass through in the 
act of hoeing ; and, Secondly, in combining two, three, or more of such 
said hoes together so as to be able to hoe between three or more rows of 
corn or other crops at one and the same time instead of hoeing between 
two rows only at one time, as now practised. 








Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
806. R. Tirtey, Birmingham, ** Mechanism for actuating louvre blinds, dc.” 
—Dated 4th April, 1871. 

According to this invention the actuating rod to which the several 
louvres are jointed, and by which they are opened and closed, or partly 
opened and closed, is made frum a flat bar of metal, having on one face a 
middle rib extending its whole length. Parts of this rib are cut away, 
leaving uncut away parts at the required distances apart, From these 
uncut away parts the eyes or knuckles of the joints are made, by 
which tbe louvres are connected to the actuating rod. The top of the 
actuating rod is jointed to the louvre frame, and the said rod is fixed so 
us to secure the louvres in their open position, or closed position, or 
intermediate position, by means of a flat lever turning in a vertical 
plane, and situated immediately over the top of the actuating rod. This 
lever, which is pressed down by a strong spring, lies flat upon the 
actuating rod to hold it in its raised position ; the said lever presses upon 
the top of the said rod to fix it in its lowest position, and a tooth on the 
said rod enters a slot in the lever to fix the said rod in an intermediate 
position, 

903, J. Liuewe in, Bristol, ‘ Filters for attachment to service and supply 
water pipes.” —Dated 5th April, 1871. 

The filter is composed of two cylinders, one within the other ; the inner 
one is covered with gauze, and is filled with the filtering medium. The 
outer cylinder has a screw plug and “rose” to regulate and spread 
the water over the gauze. There are two pipes in the inner cylinder, 
the outer of which is perforated at the bottom, su that the water can 
enter and rise to the top, and then pass down tbe inner tube into the 
outlet pipe. 





Class 6,—FIRE-ARMS.—None. 


Class '7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstry, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

882. T. Freeman, Cardigan-road, “‘ Fastenings for wearing apparel.”— Dated 

3rd April, 1871. 

The inventor forms the eyes in small plates which extend over the 
plates and fix the plates to the cloth at one of the edges of the wearing 
apparel by clenched eyelets, and he fixes the studs in small plates, each 
having one end bent over the plates stitched in and the other end fixed 
to the cloth by clenched eyelets, and it is evident that these eyes and 
studs can be fixed in any desired position, and be also applied to various 
descriptions of wearing apparel. 

017. G, Puiuip, jun., Liverpool, “ Desks, music-stands, and seats for school 
and other purposes.” —Dated 6th April, 1871. 

This invention is a peculiar arrangement to enable the tops of the 
desks or stands to be placed and held horizontally, or at any required 
angle, that the same may be used as tables, sloping desks, music-stands, 
or for like purposes, by means of simple b 1 arrang ts ina 
standard or standards, carrying the top in combination with lug pieces 
projecting from the under side of the top, carrying a locking tongue or 
tooth, taking into slots or their mechanical oquivaleas cut in the top of 
the standard, and which are prevented from turning and being released 
from the said slots by means of a block sliding on a transverse stationary 
pin, which passes through the standard, and the elongated slots in the 
foot of the lug-pieces locks the same into position, slipping into and 
filling up the cavity in the slot not ied by the t pin. 

999. A. Larace, Liverpool, “ Camp-beds.”—Dated 14th April, 1871. 

A bed constructed according to this invention consists of a sheet of 
caoutchouc, or india-rubber cloth, for example, 6ft. square. This sheet is 
divided into three portions, the centre portion being double, and so ar 
ranged that it may be inflated or blown out with air, or filled with water, 
thereby forming a suitable bed. One end is raised in the form of a 
pillow, the rest of this portion is suitably ribbed, forming the bed. The 
two other portions or wings are of single cloth, and arranged respectively 
with buttons and button-holes, so that they may lap over the bed and 
button. To keep these wings extended and raised over the sleeper —_ 











| attached to the lower portion of the cast iron frame direct, 


acids, and the inventor claims as new the use of these volatile substances 

in disseminating disinfecting matter in the atmosphere, thereby prevent- 

ing the spread of zymotic diseases. 

866. J. H. Jonnson, Lincoln’s-inn-flelds, London, “‘ Iron and steel.” —A com- 
munication.—Dated 31st March, 1871. 

This invention consists, First, in the production of a new steel which the 
inventor terms silicon steel, possessing characteristics which donot —. 
to any steel hitherto known. It is formed by the combination of mel 
pig or cast metal with certain ingredients hereinafter specified, by means 
of which a steel is produced containing a greatly increased percentage of 
silicon in proportion to the percentage of carbon as compared with com- 
mercial steel now in use. In order to introduce the silicon into the metal 
it is preferred to use a silicious magnetic ore or other equivalent sub- 
stance or substances composed in the main of free silica and the magnetic 
silicide of iron, which ore may be found in Hidelberg township, York 
county, Pennsylvania, United States of America. Secondly, in the manu- 
facture of wrought or cast steel by the use of the ore substantially as 
herein specified in combination with pig or cast iron. Thirdly, in the use 
of the ore herein specified for purifying cast iron and restoring ‘“* burnt 
out” iron. Fourthly, in a process of making cast steel in a converting 
furnace from pig metal and the ore herein specified. Fifthly, in certain 
methods of producing malleable iron, cast steel, or puddle steel, from im- 
perfect ingots, old rails, scrap, and the like, of Bessemer metal. Sixthly, 
the use of titaniferous or other similar ores in the process of re-working 
Bessemer steel. 

890. A. Orr, New York, U.S., “ Separation of tin from iron in tin sheet 
clippings.” —Dated 4th April, 1871. 

The iriventor uses muriatic or hydrochloric acid in combination with 
steam and mechanical friction, and subsequently employs alkaline solu- 
tions for the separation of the tin from the iron in tin sheet clippings or 
tin plate. He uses scrap iron tin in sheet clippings for the production of 
bar iron. He produces by his process tin crystals, metallic tin, and the 
various tin compounds from the tin sheet clippings. He also produces 
polishing powder of the hydrated oxides of iron from tin sheet clippings. 
904. F. CLaupet, Coleman-street, “‘ Treating solutions obtained from burnt 

cupreous pyrites.”— Dated 5th April, 1871. 

This provisional specification describes improvements upon the patent 
No. 2858, in the year 1866. The salts are subjected to a low heat, which 
has several advantages ; and the calcined salts are then drawn out and 
oxide of iron in the form of rouge is obtained. 

909. G. HasrLtine, Southampton-buildings, London, “ Evaporating and 
concentrating brine, dc.” —A communication.—Dated 5th April, 1871. 

The inventor uses a vat into which the brine is first received. In some 
brines carbonate of iron and sulphate of lime or gypsum are held in solu- 
tion, and to precipitate these is the first operation. Near the bottom of 
the vat a pipe is introduced, through which heated air is injected into 
the brine. A false bottom is placed in the vat. The false bottum is made 
movable, soas to be taken out and cl i when requisite. The vat with 
or without a reservoir, together with the evaporating vessel and pipes, 
are used in combination with a steam boiler and air heating vessel. By 
means of the vat and pipes the carbonate of iron and other impurities are 
precipitated. The brine having been brought to the point of super-satu- 
ration is drawn off and conveyed toany open pan. Crystallisation having 
taken place, the supernatant liquid is reconveyed to the ere 
vessel for further treatment, and so on till the supernatant liquid is 
reduced to what is called ‘‘ another liquor.” He uses a large shallow 
crystallising vessel, divided by longitudinal and transverse partitions 
into any suitable number of chambers. By means of a pipe and vessel he 
utilises the evaporating vessel. By the inventor’s process he evaporates 
brine by hot air or superheated steam. 

921. H. Sprencer, London, “‘ Preparation of safety explosive compounds,” — 
Dated 6th Aprit, 1871. 

This invention relates to the preparation and use of what the inventor 
calls safety explosive compounds, and is based on the well-known prin- 
ciple of keeping se te the oxidising from the combustible agent until 
such time aa the effect of their chemical combination is required. Ac- 
cording to this invention he employs certain oxidising agents or sub- 
stances which will when mixed or incorporated with certain combustible 
agents or substances become explosive by the agency of a detonating fuze 
or cap. These agents or substances may be used together in either of the 
three following modes, namely, first, the oxidising agent orsubstance in a 
solid but divided condition may be employed in conjunction with the 
combustible agent or substance in a fluid condition; secondly, the 
oxidising agent or substance in a fluid condition may be used in con- 
junction with the combustible agent or substance in a solid but divided 
condition ; and, thirdly, the oxidising agent or substance in a fluid con- 
dition may be employed with the combustible agent or substance, also in 
a fluid condition. 

2599. W. R. Lake, Southampton-buildings, “Inflammable gases.”—A com- 
munication.—Dated 2nd October, 1871. 

The patentee says, ‘‘ In my present invention I employ a bench of three 
retorts. One of the retorts is set in a horizontal position. The other two 
retorts are sect in a vertical position. I subject ordinary fuel as well as 
some other substances containing = and carbon to distillation, 














out of contact with the at phere, an P and convert such of 
the distillates as contain the heat producing el t t are d bl 
and non-infl ble into infl bl . The two aforesaid ver- 





guses 
tical retorts are filled with small pieces of fire-brick and are kept at a 
white heat. The crude fuel is first placed in the receiving retort. The 
volatile products are conveyed directly into the vertical retort. By this 
means the volatile hydrocarbons form a variety of gases; these gases 
pass from this retort, through the connecting pipe i2to and down through 
the other vertical retort where they again deposit a portion of their car- 
bon and are converted into permanent inflammable gases. Compounds 
very annoying to the manufacturers of ordinary illuminating gas are given 
off from coal by distillation with other products and become deposited 
in the stand pipes. By my invention these vompounds are wholly utilised, 
as well as the product known as coal tar, by conversion into permunent in- 
flammable gases.” . 





Class 9.-ELECTRICITY.—None, 


Class 10.—MISCHLLANEOUS. 
Including all patents not found under the preceding heads. 
849. W. E. Gepoe, Strand, London, “ Moulding, draining, and drying of 
sugar.” —A communication.— Dated 30th March, 1871. 

This invention consists, First, in a process of moulding, draining, and 
drying sugar in large masses. Secondly, in apparatus for executing the 
Said process. Loney in encasing sugar moulds by vessels wherein 
water can be heated for the purpose of keeping the moulded sugar at 
certain requisite temperatures. And, Fourthly, the dividing of large 
masses of sugar by means of plates suspended in the moulds. 

855. F. and R. Hunn, London, “ Pianofortes.”—Dated 30th March, 1871. 

This invention consists in making *‘ the frame” of castiron with projecting 
ribs or feathers on some of the bars and with angles on the others, so that 
it can be fastened by screws to the outer case. ‘the strings or wires are 
while the 


| upper ends of them are wound upon wrest pins in the usual way in a 


wrest plank, which is itself secured upon the top of the frame. The iron 
ribs or bars are arranged in line, with a string to resist the strain, and the 
ding board is attached to the back of the iron frame by screws. 
856. W. E. Newton, Chancery-lane, London, *‘ Syrups and sugars.” —A com 
munication,—Dated 30th March, 1871. 
The improvements forming the subject of the 
threefold, and comprise, the{construction of closed vessels or pans 
for the concentration of cane juice and other liquids at low temperatures; 





t invention are 





are fitted with steel and other suitable bars, so that when in e 
wings form a kind of tent or pitched roof over the sleeper. The top and 


per. 
bottum of the sheet across the entire length is fitted with strong eyele 


5 dly, a mode of a} steam for the concen ion of cane juice 
and other liquids ; ly, an - mag and means for the ca 
tion and decolorisation of syrups and sugars, 





857. W. E. Newron, Chancery-lane, London, “ Gas.”—A communication.— 
Dated 30th March, 1871. 

The leading object of this invention is to produce a larger quantity and 
better quality of gs froma given quautity of coal than has heretofore 
been practicable, by converting into gas a r proportion of the vaporous 
matter which usually escapes and settles the form of coal tar and 
other residuum. 

859. R senate Rotherithe, London, “ Basting jacks.”—Dated 31st March» 


The object of this invention is to insure a more delicious dinner by 
means of constant basting of the various viands while roasting, and the 
mode by which the inventor obtains this desirable object is simply to 
attach a small apes 4 (or a screw working or rotating within a tube or 
barrel) to a jack or to such other machinery as may be applied for the 
purpose of raising the dripping or gravy from the dripping pan into an 
upper = or receptacle so arranged as to distribute the dripping and 
arnt d the whole of the time required over the said viands by its own 
action. 

860. Sir T. G. A Parxyns, London, “ Construction of bridges.”—Dated 31st 
March, 1871. 

This invention relates to the construction of bridges, viaducts, girders, 
and other structures of like character, the object being to support the road- 
way and load which such structures may have to sustain, by means of one 
or a number of wire cables or straight lengths of wire (by preference steel) 
formed into bundles and stretched tightly across the spau or space to be 
bridged over, the strength of the bridge, viaduct, or other like structure, 
depending upon the great tensile strain which wire cables of this cha- 
racter are calculated to bear: but in place of wire cables the longitudinal 
ties may be metallic tubes or other suitable materials, according to the 
nature of the structure to which they are applied. 

163. = W. Dex, London, ‘‘ Securing spring catches.”—Dated 31st March, 

1871. 

A rotating bolt or plate is fitted to the spring catch stem, which when 
turned into one position, locks the catch. 

865. G. Nurse, Pontymister, Monmouthshire, ‘‘ Treating iron.”—Dated 31st 
March, 1871. 

In this invention a new process is described for treating metal plates in 
a series of baths previous to tinning them; also the employment of arack 
to keep the plates apart during the treatment. 

871. J. Conno.iy, Tavistock Hotel, Covent-garden, London, “ Apparatus 
Sor measuring jluids, &c.”—A communication.—Dated lst April, 1871. 

In one arrangement a tank, a cylinder, and a connecting pipe are 
combined with suitable valves and valve rods, connected to a hand lever, 
and the said hand lever and rods are combined with a guide bracket and 
springs for keeping the valves in their proper relative positions when the 
apparatus is at rest. The measuring takes place in the cylinder, which 
is provided with an adjustable piston in combination with a hollow rod, 
screwed cap, and scale for indicating the measurement, for which purpuse 
a pointer may be used in combination with the scale, a set screw being 
employed iniconnection with the hollow piston-rod for, holding the 
adjustable piston in its proper positions according to the quantity of 
fluid to be passed through the apparatus at each stroke. The lower end 
of the measuring cylinder is provided with a terminal and guides for 
guiding themeck of the bottle or vessel into the proper position for being 
filled. According to another modification, the connecting pipe and 
adjustable piston are dispensed with, and the cylinder, which communi- 
cates directly with the tank, is provided with two valves, one having 
a solid rod passing through the hollow rod of the other valve, and the 
two valve rods are combined {with a hand lever, a cap, and a spring for 
keeping the lower valve closed until the hand lever is lowered, whereupon 
the lower valve is opened and the upper one closed to prevent more fluid 
from the tank entering {the measuring cylinder. In some cases the 
terminals of the measuring cylinders are arranged to direct the fluids 
sidewise. Apparatus made according to either of the above modifica- 
tions may be arranged in sets so as to fill several bottles simultaneously, 
and is in some cases furnished with a table provided with springs and 
fitted to slide vertically between the side pieces of the framework in 
combination with suitable lifting apparatus, an adjustable bar, set 
screws, and slots, and a pusher bar for pushing the bottles into position 
for being filled. According to another modification, an ordinary bottle 
rack is bined with suitabl 4 and rails attached to the frame, 
and arrangements are provided by means of which each bottom may be 
separately lifted so as to bring the necks of the bottles into position for 
filling. When rails are not used the apparatus is provided with suitable 
trays on which the bottles filled are pushed by those about to be filled. 
In some cases instead of combining a cylinder with the tank, as described 
in respect of previous arrangements, the inveutor employs, in connection 
with the tank, a measuring dipper or dippers provided with a tube or 
tubes for conveying its or their contents into the bottles or other vessels 
to be filled. 

876. J Rock, Hastings, Sussex, ‘‘ Desiccating and refrigerating.”—Dated 
1st April, 1871. 

This consists, First, in closely covering any vessel or other receptacle 
used for drying substances with a cover or roof of thin metal or other 
material, which will readily radiate heat and condense heated vapour 
within ; Secondly, in constructing floors and sometimes the sides of 
chambers, to be used with the covers double, or of rectangular tubes 
placed side by side ; Thirdly, in using a current of cold air or water by 
means of the tubes, in order to.cool the lower surface of the vessel. 

877. H. E. Tow xe, Netwgate-street, London, “ Turning and grinding 
machinery.” —A oommunication.—Dated 1st April, 1871. 

This invention consists in applying two or more grinding or turning 
tools, or a suitable tool and a etop, which are arranged opposite each 
other on each side of the axis of the object to be rendered cylindrical or 
conical upon a saddle or support, which is free to move transversely to 
the axis of the said object; or for the same purpose conversely, the 
saddle or support of the grinding or turning tools, or their substitutes, 
may not be allowed to move freely transversely to the axis of the object, 
but instead, the object itself may be allowed to move in this direction; or 
a combination of the transverse motion of the saddle or support of the 
said tools or their substitutes with that of the object may be employed, 
while at tbe same time there is still maintained a unifurm or given 
distance, the said tools, or tool and stop, the said saddle, or support, also 
being free to move longitudinally, or in a direction with the axis of the 
said object. Several pairs of grinding wheels muy be used if the object is 
long enougb, They are mounted on shafts which carry pulleys for 
receiving the driving belts, which receive their motion from a convenient 
drum or pair of drums geared together by some elastic substance, which 
will permit their diameters to be varied by adjusting screws and 
compressing plates. 

879. J. Jonnson and W Jones, Manchester, “ Lubricating.”—Dated 3rd 
April, 1871. 

This invention relates to the lubricating of axles and bearing surfaces 
by means of bowls or rollers, The spindle of the bowl or bowls rest 
upon washers or blocks, which are sustained by two spiral springs, each of 
which is contained in aspring case cast on the axle box or formed ona re- 
movable diaphragm plate which covers the oil reservoir. In some cases 
only one sp case is employed, The said diaphragm is formed with parti- 
tions dipping into the oil, In other arrangements the said spindle is 
carried by a frame hinged to the axle box and sustained by springs, or 
the said spindle is mounted on the central part of a plate spring. A 
of the invention consists in forming the said bow] or roller with inclined 
sides. Collars are sometimes fixed to the axlo to preveut the spreading 
of the oil thereon. 

880. W. L. Yonoe, Cheltenham, “‘ Watches for travellers.” —Dated 8rd April, 
1871. 








[As the pr ding ted with this application for letters patent 
are not yet completed, the abridgment cannot at present be pr inted.] 
884. R. Brypon and J. D. KENDALL, Whitehaven, “‘ Signals for mines, dc.” 

— Dated 3rd April, 1871. 

The indicator consists of a drum with seven or other number of sides, 
upon which figures or letters are made that show through a hole in the 
case of the drum, which can be turned backwards and forwards to bring 
any required side before the hole; there are also pins or spindles in the 
drum, which come against a spring lever hammer, each pin or spindle in 
passing giving one stroke on a bell. For mines, three of these indicators 
are used, one at the bottom of the shaft, one at the top, and one at the 
engine house, and all are connected by wire rope to move together, and 
are brought back to show “‘no signal’’ by a weight, when the handle or 
handles employed to actuate them is released, each of these handles 
acting upon or against a notched sector, divided to correspond to each 
signal upon the drum. 

835. J. Smrru, Cheapside, and A. Warson, Kingsland, “ Fastenings for 
purses, dc.” —Dated 3rd April, 1871. 

For this purpose a plate is employed fixed to one part of a purse, upon 
which plate is fixed an undercut stud. On the other part of the purse a 
plate is fixed having one or more holes formed therein. On this last 
mentioned plate is mounted on the upper side a plate which is connected 
by a pin to another — on the underside thereof, which plate is formed 
with a suitable number of stops to act against the stud, so as to prevent 
the stud shifting when the parts are locked together. 

886. W. THomson, Normanton, and A. Macrepie, Shefield, “ Casting 
ingots.” —Dated 3rd April, 1871. 

This invention relates to casting ingots for cranked axles and other 
similar irregular forms in steel, and to moulds and apparatus to be em- 
ployed in such manufacture. A metal mould is employed formed ia two 
or more parts, which are held firmly together when the mould is in use 
by means of eccentrics and or other convenient contrivances. The 
mould is tapered to allow the steel to contract to the centre without 
cracking. At those parts of the mould which form the cores separating 
the cranks or other projections wedges or removable pieces of metal or 
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composition are inserted, which can be withdrawn after the metal is 
poured into the mould, and allows the casting to contract when cooling. 
The mould is provided with “gets” for pouring in the steel, and wi' 
apertures for the escape of air. 

887. R. Frewer, Stratford New Town, Essex, “‘ Boring and drilling wood, 

e,”—Dated 3rd April, 1871. 
This invention relates to a construction and arrangement of 

machinery or ap tus for facilitating the rapid and accurate boring or 
drilling of wank, been, ivory, horn, metal, or other substances, and is 
more particularly applicable to the drilling of what are known as “‘ brush 
boards” and “stocks” in the manufacture of brushes. The essential 
feature of this invention consists in attaching or fixing the article to be 
drilled to a plate or carrier capable of being adjusted to any desired ver- 
tical angle, such plate or carrier being in its turn connected to a second 
carrier which is capable of being‘adjusted to any desired horizontal angle, 
or the respective adjustments may be reversed, the first carrier being 
adjusted horizontally and the second one vertically. The combination 
of these two movements enables the different part of the article tu be 
presented successively to the drill at any angle previously determined 
upon, according to the positions of the respective centres of motion of the 
two carriers. 

803. J. Rowtey and J. Humpurey, Leeds, “‘ Measuring fluids, d&c.”—Dated 

4th April, 1871. ‘ ; 

This invention relates to the measuring of any kind of liquids or fluids 
of whatever nature, and from any form of vessel in which it may be con- 
tained. The apparatus they adopt they describe as follows :—From the 
under part of the vessel they fix a suitable pipe in the fotm of a syphon, 
which communicates with a tap placed horizontally with the said 
vessel; directly in front of the tap specified they fix a vertical glass 
measure, marked to register any quantity of the liquid or fluid, accord- 
ing to its saleable quantity or quality. Having registered in the glass 
the quantity to be sold, the inventors close the tap mentioned, and 
having fixed along with the apparatus an additional tap communicating 
with the vessel designed to carry it away, they discharge the liquid or 
fluid into the article for removal ; they claim also that said taps shall be 
made of any kind of metal or alloy, or any other compound capable of 
resisting the action of acids of any degree: they further claim that this 
invention will enable the party using this apparatus to cleanse or flush 
tie vessel clear of any sediment without removal from its place. The 
inventors fix this apparatus in such a manner that the whole of the fluid 
is capable of being drawn out of the aforesaid vessel or tank to the 
smallest quantity. 

YOL R. Moore, Glasgow, N.B., “ Lubricators."—A communication.—Dated 
5th April, 1871. : - 

This invention relates to lubricators of the kind in which the lubricant 
is displaced from a closed receptacle, by water due to the condensation 
of steam. The receptacle is arranged so that the steam never has access 
tit, the pipe or passage for leading the lubricant from the top to the 
part to be lubricated being formed with a syphon bend, which always 
contains some lubricant, whilst there is in communication with the 
}ottom of the receptacle a pipe or passage for the ingress of the water to 
«displace the lubricant, aud which is made to descend towards the recep- 
tacle, 

05. W. Trecay, Pedn-an-drea, Cornwall, ‘* Pulverising ores.”—Dated 5th 
April, 1871. : 

The invention consists of an arrangement by which the “‘ grateway” or 
discharge way through which the pulverised substances pass can be ex- 
tended around both the compass or sides and angles of the ‘‘ cover” or 
coffer, so that the whole, or as much as may be desired, of the compass 
or sides and angles of the coffer can be used as grateway or discharge 
way by setting back the stanchions of the foot-piece. 

907. W. E. Newton, Chancery-lane, “ Pyrometers.”—A communication.— 
Dated 5th April, 1871. 

This invention relates to pyrometers made of iri¢ium, which, on ex- 
panding, will act upon an indicator. The iridium is enclosed in a 
block of refractory material composed mainly of washed fire-clay and 
ganister. : 7 
os. A. V. Newton, Chancery-lane, London, “Sud and ‘luting won.”—A 

communication.—Dated 5th April, 1871. ; 

This invention relates to improvements in combined sad irons and 
fluting irons, consisting of a lower and an upper plate, which are provided 
with connecting devices for connecting the plates together when the 
instrument is to be used as a sad iron, and disconnected when it is to be 
used for fluting. 

913. J. Norman, Glasgow, N.B., ‘ Sugar-cane mills.”—A communication.— 
Dated 6th April, 1871. 

Each frame cheek of the improved mill is made in a separate piece from 
the bed frame. Horizontal surfaces are formed at the lower parts of each 
cheek to receive the brass bearing blocks of the two lower rollers. The 
middles of the cheeks rise up, and are enlarged at their upper parts to 
receive the bearing blocks of the upper roller. A massive cap is placed 
over each cheek, and is made brvuad enough to extend over the bearings 
of the lower rollers, whilst massive lateral retaining bars are placed 
vertically against the cheeks, fore and aft, and are secured by strong hori- 
zontal bolts. 

15. T. Toomas, Cardiff, “* Ventilation of mines.”—Dated 6th April, 1871. 

The invention consists of a belt or layer of pipes placed in the upcast 
shaft of mines, or in chimney or flue leading therefrom, and of a series of 
jets or blowers for steam (ordinary or superheated), or instead thereof, 
or concurrently therewith, for atmospheric air forced through them, to 
establish a current from downcast along the workings of the mine to the 
upeast shaft, the current carrying off the noxious vapours along with it. 
Also as auxiliary to the above the discharge or waste steam from an engine 
is purposed to be utilised in a similar manner, or by a central or other 
jet or jets. 

916. C. Harpe, Liverpool, “‘ Self-raising flour.”—A communication.— 
Dated 6th April, 1871. 

The method of preparing this self-raising flour is to make pure hop 
yeast in the form of cakes composed of meal or flour, and thoroughly 
dried, and in the proportion of one half pound of yeast, thus prepared 
and reduced to a powder, to sixty pounds of clean grain, well mixed with 
the yeast powder, grind them together, care being taken to keep the 
temperature of the meal, in grinding, below blood heat. — The flour will 
be permeated in this manner with the fermenting principle, which will 
retain perfectly its full power to raise the dough, and make a superior 
light bread, whenever desired, by mixing it with warm water, and 
working the dough in the usual manner before and after rising. The 
ready self-rauising flour will for this reason be a great convenience to 
housekeepers, as it will save the trouble of providing and adding yeast to 
every batch of bread made. 

918. J. 8. Davies, Haverfordwest, South Wales, ‘‘ Type writing machine.” 
—Dated 6th April, 1871. 

These improvements consist, First, in the improved mechanism for 
presenting the type at will at une place ; Secondly, the arrangement for 
allowing of a rapid working of all of the machine; Thirdly, the 
peculiar mechanism for regulating the motion for feeding the paper to 
be printed on ; Fourthly, the arrangements for insuring the noiseless 
working of the machine. 

919. J. Hucues, Liverpool, * Ferules for umbrellas, dc.”— Dated 6th April, 
1871. 


This invention has for its object to provide ferules, the sockets of 
which need never be removed from “ sticks,” but may be fitted with 
fresh tips at any time. For this purpose the inventor (1) forms a screw 
thread in or on the socket, and a corresponding screw thread in or on the 
tip, and unites these pieces thereby; he (2) forms the socket with a 
recess or recesses, and the tip with a lateral pressvre connecting spring 
or springs to fit into the said recess or recesses, or the connecting spring 
or springs may be on the socket and the recess or recesses on the tip ; 
and he (3) forms a stud or studs on the socket and a groove on the tip, 
or a stud or studs on the a a groove in the socket, and connects 
them after the manner of a bayonet joint. 

922. R. R. Unpenwoop and D. Taomson, Ruabon, Denbighshire, “ Manu- 
facture of iron tubes for certain purposes.” —Dated 6th April, 1871. 

The novelty of this invention consists in welding and finishing iron tubes 
of a regular or irregular shape from heated skelps or strips of iron by draw- 
ing the same through a cast die of a bell-mouth shape, with or without 
lead rolls, and at the rear of the said die one or more finishing dies are 
placed, so that the tube is welded in the first die and gradually made to 
assume the finished form by ban drawn through the finishing die or 
dies, astreain of cold water being applied, if necessary, to the finishing 
dies tokeep them cool. By means great economy is effected in the 
cost of production. 

1040. J. R. Forman, Kingston-upon-Hull, “ Valve boxes, dc.”—Dated 20th 
April, 1871. 

The features of novelty in this invention consist in dispensing with 
one of the screwed spindles and with the pinions for gearing the double 
spindles together as bitherto employed, nat substituting a single screwed 
spindle having a double valve formed upon its lower extremity working 
in a chamber provided with three passages, two of which are closed in 
turn by the screwed spindle, and the other communicating with the 
hydraulic press, as and for the purposes described. 

2583. G. HasSELTINE, Southampton-buildings, ‘‘ Churns.”—A communication. 

TR wn eee : 

e invention consists, it, in a novel application of two allel 
vibrating shafts extending across the churn, and each provided with a 
series of peculiarily shaped arms or paddles, one set passing between the 
ighly breaking up the body of the 
cream so that its be acted on to make the necessary change. 
The said invention consists, Secondly, in connecting with the said 
paddles an art it of hanism whereby they ure both operated 








y a nozzle lever. 


281 








THE IRON, COAL, AND GENERAL TRADES | 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

A FURTHER ADVANCE IN COLLIERS’ WAGES—INCREASING PRICES 
AND WAGES THE RULE—HEMATITE ORES AGAIN: How greatly 
they have risen: Large purchases in South Staffordshire: Why 
reputable to the district—STRONG PRICES OF PIG AND FINISHED 
IRON—COST OF MAKING IRON: How affected by higher prices of 
Juet— CURRENT FINISHED IRON QUOTATIONS—GREAT SHIPMENTS 
TO Russia AND CANADA—HOME ORDERS DELAYED—THE CLEVE- 
LAND MASTERS AND THEIR MEN: What is thought here—IRON 
MAKING MACHINERY GOING HENCE: Powerful shears—As TO 
SPECIAL PLATES FOR NEW BOILERS—STEAM AND GAS TUBES: | 
Orders declined—GERMAN BUYERS IN THIS DISTRICT —RAILWAY 
WORK—MARINE GOODS—SMALL ARMS—CHANDELIER AND OTHER 
WINTER GOODS—THE FANCY BRANCHES ALL OVERFLOWING WITH 
WORK—LABOUR ITEMS-- FAILURE OF A CHAIN AND CABLE MAKER | 
—THE SEWAGE OF BIRMINGHAM AND COVENTRY. 


On Wednesday, in Wolverhampton, the proprietors of thin coal | 
collieries gave their men another 3d. a day, making, with the | 
similar rise resolved upon a fortnight ago, 6d. a day. The whole 
advance will date from Saturday last, the day upon which the 
first rise of 3d. was to begin. 

Advances in prices of products and in rates of wages prevail 
upon every hand. The best hematite ores are to-day (Thursday) 
in Birmingham realising half a guinea a ton more money than 
could be got for them two years ago. For instance, ore which at 
the carlier date realised 16s, a ton at Ellesmere or Saltley can now 
be sold resdily at each of those ports at 26s. At the higher rate 
the supply is much under the demand. A sale of 4000 tons at 
vendors’ prices was announced this afternoon, and a similar | 
quantity, in two lots, of a more freely offered material. That 
blast furnace proprietors in South Staffordshire should be ready to , 
take expensive ores so freely speaks highly in favour of the | 
excellent quality of some of the iron that is being made here. 
Such products will maintain the high repute toat this district has 
long held for its quality in all parts of the world. 

The advance in stone and fuel is making the proprietors of mills 





the resolutions which the Sewage Inquiry Committee propose to 
submit to the council embody the approval of an application to 
Parliament or to the Board of Health for the necessary powers to 
carry out the necessary works, authorising them to give the plans 
and books of reference. Should the council approve of the scheme 
they will be further asked to authorise the committee to send a 
copy of the resolution to Sir C. B. Adderley, M.P., Mr. Edward 
Davenport, and others, asking them for a concession of further 
time for abating the evil without incurring unnecessary costs; 
and, in case of failure in that respect, that the committee be 
authorised to make the necessary application to the court next 
Michaelmas term. If the council approve of these suggestions 
they will then be asked to authorise the committee to take charge 
of the sewage of the borough and the sewage farm and works ut 


| Saltley, and to make the committee permanent under the title of 


the Sewage and Sanitary Committee. 
Coventry continues to discuss its sewage difficulty, and so far 


| the irrigation system seems to obtain preference. At a meeting of 


the Board of Health on Tuesday, the town clerk, who had been 
ona visit to Merthyr Tydvil, presented his report. He stated 
that no doubt the system of irrigation adopted there had been so 
far a success, but he thought that sufficient time had not yet 
elapsed to test the experiment thoroughly. It was resolved to 
refer the question to a committee of the whole council, and to 
ask Mr. Hawksley to advise the board generally as to the best 
method of dealing with the sewage. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE SCOTCH PIG IRON TRADE—REDUCTION OF STOCK IN STORES 
EXPORTS AND IMPORTS OF IRON—THE MALLEABLE IRON TRADE— 
THE PROPOSED TUNNEL UNDER THE CLYDE—NEW IRONWORKS— 
ENGINEEKING, IRONFOUNDING, &C.—SHIPMENTS OF MACHINERY 
FROM GLASGOW—THE LOCK-OUT IN THE SHIPBUILDING TRADE— 
THREATENED STRIKE OF RAILWAY EMPLOYES — LAUNCHES ON 
THE CLYDE. 


| In the Glasgow pig iron market there have been some fluctuations 


and forges very strong in their prices. The further rise in colliers’ | 14 the price of warrants during the past week, but the amount of 


wages determined upon in Wolverhampton yesterday was a neces- 
sity upon the course that the thin coal proprietors whose pits are 
situated upon the skirts of the thick coal district have taken. 

| Since my last they have advanced the wages of their men 3d. a 

| day, notwithstanding the previous advance to that extent. The 
total advance of 6d. a day, and the consequent greater value of coal, 
increases the cost of the production of a ton of finished iron some 
5s. or 5s. Gd. a ton. 


| business done shows no diminution. Quotations stand now about 


ls. per ton higher than at last report, 6ls. 2d. cash and 61s. 5d. 
one month being the prices at present in asteady market. No, 1 
g.m.b., Gls. 9d.; No. 3, 60s. 6d. 

It is expected that the present price of warrants, with but 
slight variations, will be pretty well maintained during the winter, 
even although the Bank rate should advance, as shipments con- 


| tinue good, and would be larger if makers were only able to 


The rates at tirst-class establishments are firm at £9 a ton for | 


| bars, and the other kinds in the usual proportion upon that base. 
At other places £8 10s. is the scale when a good specification is 
| offered. The quotations range between £8 5s. and £9. Plates are 
| much sought after, and all the mills are busy. Whilst it is so dif- 
ficult to get sheets for galvanising, the galvanising factories are 
often standing for materials. In most such cases the deliveries re- 
late to old orders, and makers decline to deliver at those rates, 
unless the old orders are ‘‘married” to new ones at the higher 
prices, for at present they are very busy upon orders for shipment 
to the North of Europe and Canada, and they will remain so up to 
beyond the close of this month. 
| very effort is being made to get iron to Hull and Liverpool 
| within thatdate. After it the freights will be conspicuously ad- 
vanced, to cover the risks of late shipments. The home orders 
| are, therefore, slightly accumulating even in those cases in which 
| the full current rates have peen given. Hence makers believe that 
they can see their way clear to a good trade for some time over 
Christmas, 

No great surprise is expressed here at the course that the Cleve- 
land masters have been compelled to take in the matter of wages. 
The course that is about to be pursued 1s nearer that adopted in 
this district than the method previously taken. This district and 
that will now have had the wages adjusted up to Lady-day—if, 
indeed, the men here will eventually be satistied up to that time 
with the terms upon which they are now being paid, and that 
their employers are willing to continue to give them throughout 
the ensuing nine months; and if they are wise they will be so 
content. 

The foundry and machine trades keep extremely active. 
Heavy machinery, chiefly to be used in the manufacture of 
iron elsewhere, is in the ascendant. Even the eastern nations 
are asking for such goods; and on account of Russia there 
is still a great deal being done. The Cleveland district is, 
at the same time, receiving considerable supplies. Amongst 
the most recent consignments is a pair of shears to cut plate 
7ft. Gin. long by 1jin. thick. Such a piece of work Mr. Thomas 
Holcroft, ot the Bilston Foundry, has just sent to Cleveland. 
The shears have a 20-horse engine attached. Mr. Holcroft 
had previously supplied a similar piece of machinery to Mr. 
Middleton, ironmaster, in this district, who is amongst the fore- 
most producers of best plates of large dimensions and considerable 
thickness. Iron of that kind is now in growing demand for marine 
and best boilers for stationary engines. They are made up into 
boilers 16ft. diameter that will beara pressure of 60 ]b. The edges 
of the plates are planed and flanged. and are put together double 

riveted. In marine engines the steam can with their help be cut 
| off twice ; and in land engines more frequently—great economy of 
| fuel at the same time resulting from the superheating of the steam. 

The steam and gas tube makers are all oppressed with work. 
One maker has orders for two million feet upon his books ; and 
on Wednesday he declined specifications for half a million feet— 
not because his terms were refused, but because it was impossibl 
for the work to be got out in the time stipulated by customers. 
In this, as in many other articles produced in Birmingham and 
the surrounding towns, the Germans are great buyers just now, 
During the early part of this week purchasers from Germany were 
here giving out large orders wherever they could be accepted. 
They were not successful to anything like the extent of their 
wishes ; for hardly a branch can be mentioned in which makers’ 
books are not overflowing. 

Railway work is active with only rare exceptions, and machinery 
and wares for marine uses are in great request. 

The Small Heath Factory is busy upon arms for Russia and our 
own Government, and the Westley Richards Company have not yet 
completed an order — which they have recently been engaged that 
embraces 2000 arms for a foreign Government. The fowling piece 
and birding gun branches are all actively engaged. 

Chandeliers, coal scoops, stoves, fire-irons, fenders, gas fittings, 
and all similar useful goods are all selling briskly, the actual and 
the prospective winter sale being large. 

All the fancy branches are doing a very much better trade in 
advance of Christmas than been experienced for many years. 

_ It is made known that the diamond discoveries have given a new 
impetus to gem-setting in rings, lockets, brooches, and earrings ; 
and that as to pearl buttons, so full are the houses of work that a 
few days ago sixteen makcrs all refused to undertake an excellent 
order, Seon use they are preoccupied up to the end of the quarter, 

There are still a few labour difficulties current in the district, 
but they are not of much significance. 

Credit is excellent, but a few minor embarrassments are now 
and then reported. On Wednesday it transpired that Mr. James 
Hingley, chain and cable manufacturer, of Cradley Heath, had 
filed a petition for liquidation or arrangement in the Dudley 
County-court. The liabilities are over £7000. 

A special meeting of the Birmingham Town Council was to be 
held to-day (Thursday) to consider the report of the Sewage 
Inquiry Committee, presented to the council on the 3rd inst. The 





| 


supply the iron. 

Up to this date the stock of iron in Messrs. Connal’s store for 
the month has been reduced to the extent of 2000 tons, and they 
have orders sent in on Monday for 800 tons to be sent out of 
store, 

The exports of Scotch pig iron continue to keep up well. Last 
week there was shipped on foreign account 13,089 tons; coastwise, 
4879 tons; total, 17,968 tons; for the corresponding week of last 
year, 14 724 tons—showing an increase on the week of 3244 tons, 
The total shipments for 1871 to date are 658,967 tons; for 1870, 
506,239 tons—showing the large increase of shipments for this 
year, as compared with the same date last year, of 152,728 tons. 

The imports of Middlestrough pig iron into Grangemouth for 
last week were 1740 tons ; same week last year, 640 tons—increase 
for the week, 1100 tons. The total imports for 1871 are 64,444 
tons ; for same period last year, 52,584 tons—total increase for 
1871, 11,860 tons. 

In the malleable iron trade there is no change in makers’ prices; 
and although shipbuilding specifications are not coming quite so 
freely forward at present, on account of the prevailing uncertainty 
as to the position likely to be taken by the ships’ carpenters, still 
the malleable iron makers, although not quite so hard pressed, are 
fairly active. 

After some boring on both sides of the river Clyde, with the view 
of testing the practicability of the tunnel scheme, it is said that 
the chief engineer has discovered that the soil is of aporous nature, 
and that the construction of a tunnel, even for foot passengers only, 
would be attended with expense and difficulty, although not at all 
impracticable. It seems that the soil to be operated on bears an 
affinity to thatof the Thames, sothat the work of construction would 
have to be carried on under conditions somewhat similar to those 
which brought about the successful completion of the Thames Tunnel. 
I announced a few weeks ago that a new company was about to 
start a large iionworks in the neighbourhood of Glasgow. It is 
now confirmed that the works will be commenced immediately at 
Cambuslang, a situation very convenient to the great coal-fields at 
Wishaw. It appears that this company contemplate carrying out 
the manufacture of steel rails under the Siemens-Martin patents. 
On behalf of the company many elaborate experiments have been 
carried out within the last few months, with the view, it is said, 
of successfully manufacturing steel out of Scotch pig iron. 

The trustees of the Monkland Iron and Steel Company have very 
nearly finished the erection of another blast furnace on the Ferrie 
principle, the success of which, after a long trial, is now pretty 
tairly established. It is stated that the process will be adopted 
by some other large ironmasters; but in the meantime, with the 
present high prices of pig iron, they consider it injudicious to 
blow out furnaces for alterations, From the actual quantities of 
the raw material put into the furnace, and the results obtained in 
pig iron, there is evidently at the present going furnace a saving 
of about 8s. per ton on the finished ton of pig iron. 

The engiveering, boiler making, ironfounding, and allied trades 
are still very busy, and the extent to which machinery is being 
made at Glasgow tor foreign countries may be judged of by the 
exports which have left the Clyde during the past few days. The 
steamship Chimborazo has shipped for Valparaiso a marine boiler, 
with appurtenances complete, of the value of £2800 ; the Morning 
Star has shipped two steam boilers and fittings valued at £1110, 
and cast iron pipes valued at £1120, aud sugar-making machinery 
valued at £9210, for Matanzas; the Skerryvore, for Demerara, has 
shipped sugar-making machinery valued at £265; the Haiti, for 
Porto Rico, takes out sugar-making machinery valued at £7205; 
the Alaska, for New York, takes out old iron rails valued at 
£1532. 

There is little change to notice with regard to the lock-out of 
the sbipwrights on the Clyde. Messrs. Caird, of Greenock, have 
announced that the lock-out is at an end so far as their yard is 
concerned ; but upon what terms an arrangement, if any, has been 
effected, has not as yet transpired. When the lock-out com- 
menced a fortnight ago there were only about 200 men on the 
strike list in the Glasgow district. But it is stated that at 
Greenock alone about 460 carpenters are thrown out of employ- 
ment. At Dumbarton the shipbuilding trade is exceedingly busy, 
and the men are kept at work, asit would seem that the Dumbarton 
employers are not co-operating with the Masters’ Association in 
the lock-out. It is reported that one of the Clyde firms intend to 
send a new vessel now in progress round to Liverpool, in order to 
get the sbip carpenter work executed. A very bitter feeling has 
been engendered by this action on the part of the Masters 
Association. 

It may be mentioned, while on the subject of trade disputes, 
that the engine-drivers, fi , and brak of the Cal i 
Railway—more particularly those connected with the Motherwell 
pecan | section—are threatening to strike for an advance of wages 
and shorter working hours. At a meeting which they held on 
Saturday it was resolved, “‘That in the event of the directors 
persistently refusing to concede the points demanded by the men, 
their resignation should be tendered to leave the service of the 
company in fourteen days.” If this should culminate in a strike 

















plan st by the committee involves the estimated expendi- 
ture of £350,000, including the purchase of 800 acres of land ; and 


the matter must become serious, It would be disastrous alike to 
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the company, the employés, and the mineral trade in the West 
of Scotland. 

Among the recent launches the more important were: a screw 
steamship of 3850 gross tonnage and 550-horse power nominal, 
from the yard of Messrs. John Elder and Company. Its dimen- 
sions are 370ft. long between perpendiculars, 41ft. broad, and 
36ft. 9in. deep. This vessel, named the Curza, has been built for 
the Pacific Steam Navigation Company, of Liverpool, and will be 
employed in the fortnightly service of that company between 
Liverpool and Valparaiso, vié the Straits of Magellan. Her 
engines are on the compound principle. Another screw steamer 
of 2200 tons register, with compound surface condensing engines 
of 250-horse power nominal, was launched on Saturday from the 
yard of the London and Glasgow Engineering and Shipbuilding 
Company. Its dimensions are 330ft. long, 34ft. beam, and 
24ft. 6in. depth of hold. The Glenroy is the second vessel built 
by this company for Messrs. Gow and Company, specially for 
their East India trade vid the Suez Canal. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE—THE IRONWORKERS, THE WAGES 
QUESTION AND THE BOARD OF ARBITRATION—THE NINE HOURS’ 
MOVEMENT—ENGINEERING AND SHIPBUILDING—THE MINES— 
THE PRICES, 

On Tuesday there was a fair attendance on Change at Middles- 
brough. Business was good, but the chief topic of conversation 
was the wages question of the ironworkers, Pig iron was in 
request, and prices were firm, Shipments are very brisk, and all 
the smelters are kept as busy as possible. The prospects of trade 
for next year are most encouraging. 

Every department of the finished iron trade is in a satisfactory 
condition, and there is good reason to believe that the coming year 
will be equal to the past. 

During the last few months the question of the wages of the 
ironworkers of the North of England has been the subject of con- 
siderable uneasiness, and as Monday last drew near, when, as I 
announced last week, Mr. Hughes, M.P., who had been appointed 
arbitrator, would give his decision, the interest was general, In 
accordance with arrangements, the quarterly meeting of the Board 
of Arbitration and Conciliation for the North of England iron 
trade was held at Middlesbrough. Mr. Hughes was present, 
and read a long address*, the substance of which was that in July 
last he had awarded an advance of 5 per cent., but the men 
wishing the returns he had received from the masters to be veritied, 
he had sent down from London a competent accountant, The 
accountant had examined the books of the masters, and, con- 
firming the accuracy of the returns submitted to him, he had no 
alternative but to confirm his award. Objection had been taken 
to his award on the ground that he had not allowed for the im- 
proved state of trade, but this he explained he could not take 
into account. On Monday the award failed to satisfy the men, 
and there were rumours that if they did not obtain a fur- 
ther advance of 5 per cent. they would strike. The standing 
committee suggested that wages should in future be regu- 
lated by realised prices. This proposal was discussed by 
the board, but they were nnable to agree, and adjourned 
until the following day. On Tuesday the board again met, 
and I am glad to say the question was amicably settled. The 
board agreed to the following:—‘‘ Although the award of Mr. 
Hughes in July last, confirmed by his address of October 16, fixes 
wages up to the end of March, 1872, at the rates prevailing in 
1870, the employers have given full consideration to the represen- 
tations of the operative members of the board relative to the 
changes in wages that have recently taken place in Staffordshire 
and elsewhere, also to the improved prospects of the trade since the 
claim of the men was made in July; though they feel that 
these considerations give no claim to set aside an actual bar- 
gain, they are willing to agree to the following arrangements:— 
That an advance of 6d. per ton on puddling and 5 per cent. on 
other wages be conceded, to take effect from November Ist, and to 
continue until March 31st, 1872. As a condition of this arrange- 
ment the operative members of the board to agree to theintroduction 
of a standard scale for regulating wages after March 31st, accord- 
ing to the realised selling prices of iron.” Further detailed con- 
ditions are stated, but it is not necessary to quote them here. It 
cannot be denied that in this matter the masters have behaved 
most generously. I have not the slightest doubt that if an ad- 
vance had not been conceded the men would have refused to be 
ruled by arbitration and would have struck. A meeting of the 
men held at Middlesbrough on Monday, at which Mr. Hughes 
addressed them, proves this. That gentleman endeavoured to ex- 
plain to them the reasons why he could not award a further ad- 
vance, and they would not listen to him. Finally he told them 
that their conduct was shameful, and after a very stormy meeting 
a vote of thanks was passed to Mr. Hughes for the services he had 
given to the Board of Arbitration. ¥ 

The nine hours’ movement, as might be expected, is spreading 
very rapidly. At Stockton Messrs. Blair and Co, have adopted 
the system, and at Middlesbrough steps are being taken to obtain 
it. 

Engineering is very brisk. Marine engine makers still have 
a great deal more work on hand than they can get through, 

Shipbuilding on the Tyne, Wear, and Tees continues in a very 
healthy condition. 

Throughout Cleveland the ironstone mines are working well. 
The yield is enormous, and will soon be still larger. As rapidly 
as mines are opened the demand exceeds the supply, owing to the 
new blast furnaces and finished ironworks which are being esta- 
blished on Teesside. The coal and coke trade is excellent. Coke 
is scarce and prices are firm. 


WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 

THe Iron TRADE: A cheerful feeliny continues to prevail : The 
winter looked forward to with confidence : Operations at the works : 
The orders in hand: The shipping season; Unanimity amongst 
makers : The market firmer ; Quotations not expected to be mate- 
rially altered for some months to come: Fresh orders : The United 
States requirements: The rail branch -THE HOME MARKET— 
CURRENT QUOTATIONS WITHOUT ALTERATION—THE TIN-PLATE 
TRADE—PROSPERITY OF THE DISTRICT NOT CONFINED TO ANY 
PARTICULAR BRANCH OF TRADE—THE CRUMLIN BRIDGE WorkKs-— 
STEAM AND HOUSE COAL TRADES—THE WAGES QUESTION. 

A CHEERFUL feeling continues to pervade the iron trade throughout 

this district. Although the winter is now drawing very near, 

there seems to be no foreboding quiet in the market or lack of em- 
ployment at the works. At all the iron making establishments 
operations are still carried on with considerable energy, and 

masters and workmen look forward to the coming months with a 

degree of confidence that is highly gratifying. For some weeks 

yet makers have enough orders on their books to keep their hands 
fully employed, for, although many of the most important markets 
for the make of the district are about to close, there are still some 
contracts to be worked off before the shipping season of the 
northern countries closes finally for the winter. 

Owing no doubt to the continued unanimity amongst finished 
ironworkers in regard to prices, the tone of the market seems 


each week to increase in firmness, and further improvement in| Rotterdam. It ¥ 
(eames in | Company, and is to be used in the manufacture of steel. 


this respect may be looked forward to. Makers are 
demanding full current rates, but only with just caution do they 
uote higher values than have hitherto been obtainable. At 
this season of the year it must be admitted that such an 
exercise of judgment and caution is very desirable, because, 





* This address will be found in full at page 283. 
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though the prospects of the trade be never so hopeful, it must 
be expected that there will be some slackening in requirements 
during the severest portion of the winter. An advance in prices, 
therefore, though only such perhaps as would just be appreciable, 
might cause winter business to c considerably quieter than it 
would be under favourable circumstances. It may, then, be 
reasonably concluded that there will not be much alteration in 
quotations for some months yet. 

Fresh orders are being booked for most of the principal descrip- 
tions of Welsh make, and advices from the various quarters to 
which clearances may be effected during the winter indicate that 
a pretty good demand will be kept up. The United States, 
together with some of the leading southern Europe markets, will 
no doubt be the mainstay of the rail branch of the trade for the 
next two or three months, and it is satisfactory to find that as 
shipments are ceasing to the Canadian and North American ports 
a better inquiry is springing up in southern directions. It can 
scarcely be said, therefore, that the demand for iron and steel rails 
has diminished to any material extent, and bars and plates con- 
tinue in about the same active request. 

There is nothing particularly fresh to report in reference to the 
home market. Purchases are still made on much the same quiet 
but steady scale. Pigs are well held. 

In quotations there is scarcely any change to record, ruling prices 
being firmly supported. 

The tin-plate trade remains without alteration, makers booking 
orders with tolerable regularity, and the works are kept going with 
considerable activity. Owing, however, to the continued high 
values of tin and other raw materials the prices obtained by tin- 
plate makers are not so remunerative as is desirable. 

It is particularly satisfying to find that prosperity has not 
been confined to any one branch of trade since the late de- 
pression. During the present year new life has been instilled 
into the local industries of many of the less important districts 
of South Wales. The prospects of the Pontypool districts 
were perhaps never so promising as they are at present. A 
few years ago several of the manufacturing establishments were 
at a standstill, or nearly so. All is now changed, however, Pont- 
newynydd Works having been converted into a wire manu- 
factory, and a large number of hands find employment there. At 
the Race Works the Ebbw Vale Company are taking steps to 
extend operations. Pontymoile Tin Works have been started by 
the Messrs. J. Richards and Co. This new firm will be known as 
the Pontypool Iron and Tin-plate Company. Arrangements are 
on foot to connect the two works of the firm by a line of railway, 
which is expected to be a great saving. The dispute between the 
Pontypool Park trustees and the Great Western Railway Company 
has been satisfactorily arranged, and an extension of the 1 
tive department is expected to take place. In the other works of 
the district a very satisfactory degree of activity prevails. 

The Crumlin Bridge Works have been sold by Messrs. Ken- 
nard to a limited liability company. An extensive business 
has been done at these works for some time past in the manufac- 
ture of bridge materials for the Brazilian Government, and the 
works are still well employed in this branch. The capital of the 
new company, which has been privately subscribed, is £50,000 in 
500 share of £100 each, and Mr. Maynard, who for many years 
managed for the Messrs. Kennard, is the managing director. 

Steam coal proprietors are still increasing their trade to some 
extent, and there is hope held out that the position lost through 
the strike will ere long be recovered. There is a tolerably brisk 
demand on account of the leading foreign markets, meluding 
European, South American, and West Indian, and clearances are 
on a large scale. As the men have worked with satisfactory regu- 
larity of late, the supplies sent down for shipment have been 
nearly equal to requirements. For house coals the inquiry con- 
tinues to increase as the weather grows colder. 

There seems to be an under current of agitation amongst the 
colliers of the district in regard to the wages question, though 
perhaps the movement is not quite so formidable as rumour 
describes it, As I have said in previous reports, the agitation is 
almost exclusively confined to the house coal colliers, and to some 
of the men employed in collieries connected with the ironworks. 
A third meeting of delegates representing a body of these colliers 
has been held on the borders of Monmouthshire, the object of this 
meeting being that the deputations might compare the replies 
which they received from the masters in regard to their second 
appeal for an advance in wages, In the majority of cases the 
replies were said to be favourable, and the men were a little 
softened. The important day has, therefore, been postponed from 
the end of this month to December, when it is agreed that a 
formal demand for an advance of 10 per cent. in wages shall be 
made, and, if not complied with, a month’s notice will be given, 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Tue NorTH-EASERN RAILWAY AND ITS TRAFFIC—WAGES AT 
SHEFFIELD—WAGES IN THE CLEVELAND IRON TRADE—PUR- 
CHASE OF RouUNDBAY PARK BY THE LEEDS CORPORATION— 
CARLISLE CITADEL STATION—WEST CUMBERLAND IRON Com- 
PANY—WATER SUPPLY OF NOTTINGHAM— THE GREAT RAILWAY 
AMALGAMATION—MANCHESTER LITERARY AND PHILOSOPHICAL 
Socrety—STEAM SHIPBUILDING AT NORTH SHIELDS—PACcIFIC 
STEAM NAVIGATION COMPANY—SUBSIDENCE OF A RAILWAY 
EMBANKMENT—THE RIVERA (S.)—PROPERTY IN LANCASHIRE— 
NortH or ENGLAND INDUSTRIAL IRON AND CoAL CoMPANY 
(LIMITED). 





Tue last weekly return of the North-Eastern Railway, issued on 
Wednesday, shows aa increase of no less than £10,735 in the 
traffic. The revenue of the system now exceeds £100,000 per 
week. 

A largely attended meeting of the spring knife trade of Sheffield 
was held on Tuesday night. It was decided to reorganise the 
society of the trade, with the view of agitating for an advance in 
wages. 

On Tuesday a meeting of employers and operatives in the Cleve- 
land iron trade was held at Middlesbrough, Mr. David Dale pre- 
siding. A memorandum was drawn up and agreed to providing 
for an immediate advance of 5 per cent. in the rate of wages, which 
is to continue until March, 1872. Wages are to be regulated from 
that date by a standard of £6 17s. 6d. per ton, and every three 
months a charge of 24 per cent. will be made in respect of every 
5s. rise or fallin iron. A rise or fall of less than 2s. 6d. per ton 
will not be counted, but above that amount will be taken as 5s. 
This scale is to supersede all claims to extras which have been 
urged by the men. The arrangement will prevent a resort to arbi- 
oon and there is every prospect of disagreements ceasing in 

uture. 

The Leeds Town Council, at a special meeting on Friday, 
sanctioned the purchase of Roundbay Park for the public use. 
The estate is nearly 800 acres in extent, and it will cost £139,000. 

Arrangements are being matured for the enlargement of the 
Citadel Station at Carlisle. The enlargement will embrace the 
erection of a second platform and suite of booking-offices, waiting- 
rooms, &c., upon the Water-street side of the station, and the 
diversion of the goods traffic by another route in the direction of 
Charlotte-street. 





A cargo of spiegeleisen has arrived at Workington direct from 
lt was imported by the West Cumberland Iron 


| The Nottingham Town Council has decided, with only two dis- 
| sentients, to offer the shareholders in the Local Waterworks Com- 
pany an interest of 6} per cent, per annum on their shares if they 
will transfer their undertaking to the Corporation. 
The Mersey Docks and Harbour Board has been discussing the 
question of the proposed amalgamation of the Lancashire and 








Yorkshire and the London and North-Western railways. Mr. 
Forwood argued that since the amalgamation of the old Liverpool 
and Manchester line with the London and North-Western system 
the interests of Liverpool had been treated as secondary to the 
interests of London and other ports. As @ proof of the unfairness 
of such a policy it might be mentioned that in 1869 the value of 
the total exports from the United Kingdom was £175,000,000, of 
which London contributed £45,000,000, and Liverpool £74,000,000. 

At the last meeting of the Manchester Literary and Philoso- 
phical Society Mr. J. Sidebotham read a paper on a microscopical 
examination of dust blown into a railway carriage near Birming- 
ham. He stated that in May, 1870, while travelling by railway 
between Saltley and Camp Hill, he spread a paper on a seat of the 
carriage near the open window and collected the dust which fell 
upon it. A rough examination showed a large proportion of frag- 
ments of iron, and on applying a soft iron needle he found that 
many of them were highly magnetic. 

Messrs. T. and W. Smith, of North Shields, have six new 
steamers on hand. The first is a screw, 150ft. long by 36ft. 6in. 
and 23ft. Gin.; she is of 2100 tons burthen, and is to be fitted with 
engines of 130-horse power built by Messrs. R. and W. Hawthorn, 
of Newcastle-on-Tyne. The second is a screw steamer, 242ft. by 
31ft. and 15ft. 6in.; this vessel is of 1600 tons burthen, and will 
be fitted with engines of 120-horse power by Mr. J. Connell, of 
Dundee. The thirdisa screw of 260ft. by 38ft. 1lin. and 23ft. 9in.; 
her burthen is 2400 tons, and she will be fitted with engines of 
130-horse power by Messrs. Ravenhill, Hodgson, and Co., of 
London. All these vessels are built for Messrs. Elliott, Lowrey, 
and Dunsford, of Newcastle. The fourth steamer is being built 
for Messrs. Reid and Co., of Newcastle, and the fifth and sixth 
for Messrs. Johnson and Co., of North Shields. The engines of 
the fourth and fifth steamers will be supplied by Messrs. Ravenhill, 
Hodgson, and Co. and Messrs. R. and W. Hawthorn and Co. 

The Chimborazo, a fine steamer, built by the eminent Clyde 
firm of J. Elder and Co., has been added to the fleet of the Pacific 
Steam Navigation Company, and has been lying in the Morpeth 
Dock at Birkenhead. The Chimborazo is 400ft. in length, 41ft. 
breadth of beam, and 35ft. depth of hold, her gross burthen being 
4000 tons. The engines, which have also been constructed by 
Messrs. J. Elder and Co., are on the compound principle; they are 
worked by steam supplied from three boilers, heated by eighteen 
furnaces; they are 500-horse power nominal, but are capable of 
being worked up to 3000-horse power. The Pacific Steam Naviga- 
tion Company has now ten steamers in course of construction, 
their aggregate burthen being 40,000 tons, Nine of these steamers 
are being built on the banks of the Clyde, and one on the banks of 
the Mersey. Messrs. Elder and Co. have eight of them on hand, 
Messrs. T. Wingate and Co. one, and Messrs. Laird Brothers one. 

Heavy rains during the last few days have caused a considerable 
portion of the embankment over the Saltmarsh, at Jarrow, forming 
a portion of a new direct line between Newcastle and South 
Shields, to sink 8ft. or more. 

On Saturday Messrs. Bowdler, Chaffer, and Co., of Seacombe, 
launched an iron screw steamer of 800 tons for Messrs. Mac 
Andrews and Co., of Liverpool, and intended fot their Spanish 
trade. Upon leaving the ways the vessel was named the Rivera; 
she is a sister vessel to the Colon, launched from the same yard a 
fortnight since. Messrs. J. Taylor and Co., of Birkenhead, are 
preparing the engines for the Rivera, The vessel and her engines 
have been constructed under the supervision of Mr. G. Hep- 
burn, C.E. 

In 1866 the rateable value of the property in the township of 
Manchester was £882.998; it is now £1,177,820, being an increase of 
£294,822. In 1866 the rateable value of property in what for 
rating purposes may be termed Liverpool was £1,520,391; it is 
now £1,833,536. 

The directors of the North of England Industrial Iron and Coal 
Company (Limited) are about to issue 6000 additional shares of 
£10 each, to enable them to extend the operations of the company 
to additional ironstone mines, coal mines, and malleable iron- 
works, The authorised capital of the company is £250,000 in 
25,000 shares of £10 each. 


PRICES CURRENT OF METALS AND OILS. 
1871, 1871. 







































4eda £464, Zed 
Copper — British — cake Stecl, Swedish faggot ..| 0 0 0..0 00 
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SourH KEensincton MuseuM.—Visitors during the week ending 
October 14th, 1871 :—On Monday, Tuesday, and Saturday (free), 
from 10 a.m. to 10 p.m., Museum, 13,250; National Portrait and 
other galleries, 1740; on Wednesday, Thursday, and Friday 
(admission 6d.), from 10 a.m, tijl 5 p.m., Museum, 2076; National 
Portrait and other galleries, 90; total, 17,156; average of corre- 
sponding week in former years, 13,171. Total, from the opening of 
the Museum, 10,846,784. 

How To PHOTOGRAPH A TRACING WITHOUT A CAMERA.—I laid 
out several thicknesses of cloth on a smooth drawing board, on 
top of which I placed a sheet of sensitised paper, superimposed 
the same with the drawing, right side up, and pressed the whole 
rfectly smooth with a piece of glass which was kept in 

lace by clothes pins and weights, and exposed it under the sky- 
fight until the edges or the paper showed a sufficiently dark im- 
pression, when it was removed, toned, fixed. In this manner an 
exact copy of a drawing can be made, the only difference, as a 
matter of course, will be, the lines will be white and the body of 
the paper dark, which is of no disadvantage whatever.—Anthony’s 
Photographic Bulletin. 
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ON JOURNAL FRICTION IN STEAM ENGINES. 
By W. J. Macquorn Rayxusg, C.E., LL.D., F.RS. 
(1) Object of this Communication.—The object of this 

communication is not to publish any new research or 

original theory, but to set forth and illustrate in a simple 
manner some elementary principles relating to a subject in 
which, though it has long been familiar to engineers, their 
op sometimes — le pas of the construction 
of steam engines, and especially of marine steam engines, 
so as to diminish the work wasted in overcoming the 
friction of the shaft journals, It is well known that in 
engines with more than one cylinder the efforts exerted 
through the piston-rods on the cranks, and thence trans- 

mitted to the bearings of the shaft, may be made to a 

ter or less extent to balance each other, thus diminish- 

ing friction and oting economy of power; and that 
the balance of efforts, and consequent economy of power 
and of fuel, may be in many cases improved by increasing 
the number of cylinders. Against this advantage have to 
be set the additional complexity, and consequent additional 
cost, of an engine with an inc number of cylinders. 
It is obvious that no rule of universal application can be 
laid down as to whether the preference is to be given to 
fewer cylinders and ter journal friction, or to more 
cylinders and less journal friction; but that each case must 
be decided according to its own special circumstances to 
the best of the judgment of the engineer. The application 
of that judgment may be facilitated by showing the 
results to be expected in a set of examples, such as those 
contained in the sequel of the ne 

(2) Friction os Genk JSournals.—The proportion which 
the work lost in overcoming friction at a single crank 
journal bears to the whole work done in driving the crank 
is the product of the following factors :—Firat, the ratio in 
which the mean pressure at the bearing surface of the 
journal exceeds the mean effort exerted by the piston on 
the crank. This ratio is very nearly equal to the mean 
value of the secant of the angle of obliquity of the con- 
necting rod to the piston-rod, and is unity plus a small 
fraction, unless the obliquity is great. Secondly, the ratio 
in which the friction is less than the bearing pressure; in 
other words, the coefficient of friction. This may be taken 
as ranging from ‘04 to ‘08, according to the smoothness and 
state of lubrication of the bearing surfaces. Thirdly, the 
ratio in which the distance through which the friction has 
to be overcome at each revolution is less than the distance 
through which the effort is exerted; in other words, the 
ratio in which the circumference of the journal is less than 
twice the stroke of the piston. So long as the three factors 
are the same the product is the same: that is, the fraction 
of the whole work of the engine which is wasted in over- 
coming the friction of crank  vegoay is the same, whether 
the work is done in one cylinder or in several, provided the 
coefficient of friction, the mean obliquity of the connecting 
rods, and the proportion borne by the diameter of a crank 
journal to the stroke are unal In the examples chosen 
for illustration it will be assumed that those quantities are 
unaltered: that assumption simplifies the calculations, and 
does not affect to any important extent the accuracy of the 
conclusions arrived at. e loss of work through friction 
at crank journals may be taken as not sensibly affected in 
practice by the greater or less number of cylinders of which 
the engine is made up. 

(3) Friction of Shaft Journals.—The part of the work 
wasted in overcoming friction, which is capable of dimi- 
nution by means of a suitable distribution of power 
amongst two or more cylinders, is that which is expended 
at the bearings of the shaft journals, The principles 
according to which such diminution may be effected depend 
upon the difference between the resultant of a set of forces 
and what may be called their agg te. The aggregate 
of a set of forces is the sum of their magnitudes, in the 
arithmetical sense of the word sum; that is, the quantity 
obtained by adding these magnitudes together, regarding 
them all as positive. The aggregate of a set of forces is 
ovly equal to their resultant, when all the forces act in the 
same direction. Inevery other case the aggregate is greater 
than the resultant. For example, when a pair of equal and 
opposite forces either balance other, or form a couple, 

eir resultant force is nothing ; their te has twice 
the magnitude of each of them. When two forces act 


through one point in different directions their resultant is 
represented by the pet of a parallelo ;_ their 
aggregate, by the sum of the two sides, which is always 


greater than the diagonal, Hence it is obvious that two 
sets of forces may have equal resultants, but very different 
gates. Supposing, as is always the case in marine 
engines, that the pressure or reaction due to the resistance 
overcome is borne by special bearings for that purpose 
(such as paddle shaft journals, and , asa shaft journals), 
it follows from the principles of dynamics that the mean 
value of the resultant of the pressures at the engine shaft 
journals is equal and opposite to the mean value of the 
resultant of the pressures at the crank journals combined 
with the weight of the shaft ; but the aggregates of those 
two sets of pressures may differ in any proportion. When 
several pressures act at once upon one bearing the total 
friction is that due to their resultant, and is the same 
as if the several pressures were replaced by one pressure 
equal to their resultant. But when several pressures are 
applied, each to a different bearing, the total friction is 
t eee reo = imma tn less than their 
resultant, and may tomy 
(4) Comparison of Crank Journal Friction and Shaft 
Journal Friction.— Assuming the coefficient of friction to 
pocee.casns fas & sualy J. see smooth ouspens eh ane 
lubrication) for the crank journals and for the engine shaft 
journals, the ratio which the work wasted at the shaft 
journals bears to the work wasted at the crank journals 
‘the product of the following factors, First, the ratio 
which the diameter of the shaft journals bears to the dia- 
meter of the crank journals ; a ratio which seldom differs 
much from that of equality. Secondly, the mean value of 
the ratio which the aggregate of the pressures at the engine 


“shaft journals bears to the aggregate of the pressures at 


the crank journals, The economy of power, so far as it 





arises from the diminution of friction at the shaft journals, 
mainly depends upon so designing the engine as to make 
this second factor as small as ible ; and for practical 
purposes, indeed, we may re its smallness as a measure 
of the comparative economy of frictional work in different 
engines, so far as that work is done against journal friction. 

(5) Principles of the ermination 9 ative 
Economy in Journal Friction.—The process of determining 
the ratio already referred to, which the mean value of the 
aggregate of pressures at the shaft journals bears to the 
aggregate of pressures at the crank journals, involves two 
steps. First, the finding of the mean value of the ratio 
that the resultant force of the pressures at the crank 
journals bears to the aggregate of those pressures, and also 
the arm of the resultant moment of those pressures rela- 
tively to an axis transverse to the axis of rotation ; that 
resultant force and resultant moment being, in other words, 
the tendencies of the pressures at the crank journals to 
shift the shaft parallel to itself, and to alter its direction 
respectively ; and, secondly, the finding of the pressures at 
the shaft journals in terms of that resultant force and 
resultant moment, and of the weight of the shaft. 

These processes are to be performed for the various parts 
of a revolution in which they give different results; and 
from those results a mean value of the required ratio is to 
be deduced. 

During the second process the effect of the weight of the 
shaft may in many cases be neglected, provided the pres- 
sures due to its action alone are less than those due to the 
vertical component of the resultant of the pressures at the 
crank journals; for then the weight diminishes the pres- 
sures at the shaft journals as much during one-half of each 
revolution as it increases them during the other half, or 
nearly so; so that its influence on the mean value of the 
pressures at the shaft journals vanishes or becomes insen- 
sible. The weight of the shaft may be neglected also in 
every case in which it is very small compared with the 
resultant of the pressures at the crank journals, On the 
other hand, when the pressures at the crank journals are so 
adjusted as to make the pressures at the shaft journals due 
to their actions, either nearly vertical, and less than those 
due to the weight of the shaft alone, or very much less 
than those latter pressures, and in any direction, the mean 
aggregate pressure at the shaft jo is very nearly 
equal to the weight of the shaft simply; and this realises 
the highest practicable economy in the journal friction of 
steam engines, 

6. Formule.—To find the aggregate of the pressures on 
the crauk journals, the thrusts or pulls along the connect- 
ing rods are simply to be added together. To find the 
resultant of those pressures and its moments, let P be one 
of them, the angle which it makes with a line pointing 
vertically downwards, Y its horizontal component, Z its 
vertical component, positive downwards. Then Y = P 
sin, iand Z = P cos. i, observing that cosines of obtuse 
angles are negative. The horizontal and vertical com- 
ponents of the required resultant are respectively = Y and 
= Z (zy denoting algebraical summation, in which positive 
and negative quantities are distinguished). Let R denote 
the resultant, then 

R=y {(2¥) + (£Z)*} 

For a rough approximation, such as is in general sufficient 
in treating the questions to which this paper relates, the 
obliquity of each connecting rod to its piston-rod may be 
neglected, so that instead of putting for the angle z the 
varying angle made by the connecting rod with the vertical, 
we may put the constant angle made by the piston-rod 
with the vertical, or, in oscillating engines, the mean value 
of that angle. To find the resultant moments, let the axis 
of rotation be that of «; assume a convenient point in that 
axis for the origin of co-ordinates—in general, a point mid- 
way between the centres of the twoshaft bearingsis the most 
convenient. Conceive two transverse axes perpendicular to 
the axis of x, to traverse the origin; the axis of y hori- 
zovtally, and the axis of 2 vertically. Let x denote the 
distance of one of the forces P from the plane of y and z, 
the moment of that force about the axis of y is x Z, and 
about the axis of z, « Y; the resultant moments of the 
pressures about those axes are respectively = x Z and =x Y. 
To find the pressures at the shaft bearings due to the 
pressures at the crank bearings, irrespectively of the 
weight of the shaft, let the origin be supposed to be mid- 
way between the bearings, and let 2 6 their distance 
from centre to centre. Let V and V' be the vertical 
pressures, and H and H' the horizontal pressures at the 
two bearings tively. Then for the bearing at the 
positive side of the origin we have 








T= 432+ A 
H>=i;sY+ = : 
and for the bearing at the negative side of the origin 
vi=ysz—*2?; 
H'=}s y—=2%. 


The resultant pressures are respectivel 
v (V? + Ht) and y (V'* + H'2); 
and their aggregate is 
A=y (V* + H*)+ y¥ (V'* + H'®), 

Each of the pressures denoted by P is a more or less vari- 
able quantity, and even when its variations of magnitude 
are autetel (as is the case in the following examples) its 
direction is reversed in each half revolution; so that in 
using algebra the components of P change from positive to 
negative. Separate calculations are to be made of the 
aggregate pressure A for each part of a revolution in which 

e ges of P cause A to have a different value; each 
value of A is to be multiplied by the fraction of a revolu- 
tion during which it exists; then the products, being added 
together, will give the mean value of the aggregate pres- 
sure, bg yrreg. Br weight of the shaft. To take the 
weight of the t into account, divide it into two parts, 
inversely proportional to the distances of the centres of the 
two bearings from the centre of gravity of the shaft, and 


let W and W' be those parts. Then in the expressions for 
the pressures at the bearings (V + W)* and (V' + W')* 
are to be put instead of V* and V'? respectively. The 
quantities in brackets are sums when V and V' are posi- 
tive, that is, downward; and differences when V and V' 
are negative, that is, upward; and the change from positive 
to negative takes place at each half revolution; so that in 
taking the mean value of the gate pressure for every 
term in which the quantities in —_ are sums, there is 
a corresponding term in which they are differences. The 
consequence is that whichever of the quantities V aud W, 
or V' and W', is small compared with the other, and in 
many cases whichever is simply the smaller of the two has 
a small or an insensible effect on the mean aggregate 
pressure, as has been already stated. 

7.—Examples.—The following examples are confined to 
very simple cases, being those which most commonly occur 
in practice. They consist of calculations whose results 
express values of the ratio borne by the aggregate pres- 
sures on the shaft journals to the te pressures 
on the crank journals, which ratio, Sane stated, 
expreases the ratio of shaft journal friction to crank 
journal friction, if the diameters of the journals and the 
coefficients of friction are the same. For brevity’s sake, 
this ratio will be called comparative shaft friction. The 
weight of the shaft will be neglected, for the reasons for- 
merly stated, except where the pressures at the shaft 
bearings, due to the forces at the crank i vanish ; 
when the shaft friction is that due simply to the weight uf 
the shaft. 

Case J.—One cravk; one piston : crank between the twu 
shaft bearings. Comparative shaft friction = 1. 

Case IJ.—One crank ; one piston: crank beyond the two 
shaft bearings. Let 2 6 be the distance between the centres 
of the bearings; «x, the distance of the centre of the crank- 
bearing from a point midway between the shaft bearings, 
which in this case is greater than 6; then if P be the pres- 
sure at the crank bearing, the pressures at the shaft 
bearings are respectively 


Pye . a 
— - (F ee ) and + ~ (F + 1) 
and their aggregate is P ; so that we have compara- 


tive shaft friction = 5 . This ratio is greater than unity ; 
showing the disadvantage in economy of power which 
arises from having the crank overhanging the shaft bear- 
ings. 

Case JJJ.—One crank, between the shaft bearings ; two 
pistons, with rods at right angles. The efforts exerted by 
the two pistons being each = P, their aggregate is 2P; 
their resultant is P 4/2; and consequently comparative 
_Vv2_ 


shaft friction 5= 


arrangement in marine engines. 

Case JV.—One crank, between the shaft pases 
three pistons with rods making equal angles of 12v deg 
The aggregate of the efforts exerted by the three pistons is 
3P; their resultant is 2P, and consequently comparative 
shaft friction = = 667 nearly. This is the arrangement 
of some paddle-wheel engines. 

Case V.—One crank, between the shaft bearings; a 
great many pistons, with rods making equal angles, Com- 
parative shait friction, as the number of pistons is increased, 


approximates to the limit 2 = 637 nearly ; and this is 
rT 


the limit of the extent to which it is possible to diminish 
that ratio, when only one crank is used. 

In the next class of cases there are supposed to be two 
cranks at equal distances, denoted by + c, from a point 
midway between the shaft bearings, whose distance apart 
from centre to centre is 25; and as before, the efforts 
exerted by the pistons are supposed to be equal. The shaft 
is further supposed to have no intermediate bearings between 
the cranks, or to exert no appreciable pressure on those 
bearings. 

Case V].—T wo cranks, making with each other an angle 
equal to the fraction n of a half revolution, two pistons, 
the rods parallel to each other. Aggregate of pressures at 
crank journals 2P. In this case, during the fraction x of 
each half revolution, the efforts of the pistons are opposite ; 
their resultant force is nothing ; their resultant moment is 
2 Pc, and the aggregate pressure at the shaft journals is 
2Pec 

6 
revolution the efforts of the pistons are parallel and ia the 
same direction ; their resultant force is2P; their resultant 
moment is nothing; and the aggregate pressure at the 
shaft journals is 2P. Hence the comparative shaft 
frictiou is 


‘707 nearly, This is a frequent 


. During the remaining fraction 1—n of each half 





c 
n—~—+ 1l—ar 
b 


The following are particular examples . 
Comparative shaft friction. 


Any value of 
) 5 ~ 7? 
© right =. od Poti €= 7 
” 195 dey, —. Ee ie ptm g = 6 
salty or Fm ~ herr at 5 wm $= 800 


icular examples is the commonest of 
all arrangements of two cylinders, comprehending ordinary 
pairs of single-cylindered engines, and the form of com- 
pound engine introduced by Nicholson, and improved by 
Cowper, when the distribution of the steam is such as tu 
make the efforts on the two pistons equal. The second is 
an example of an arrangement used in some two-cylindered 
expansive engines, such as the later form of Craddock’s, 
and Carrett and Marshall's, in order to have the motions 


The first of these 





of the pistons nearly contrary, and at the same time to 
have the power of turning the centre. The third is that 
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form of compound engine which, when the efforts of the 
two pistons are equal, realises the greatest economy in 
shaft friction possible with two cylinders only. It is 
deficient in the power of turning the centre, so that in 
steam vessels it is advisable to use such engines in pairs. 
Case VII.—Two cranks, between the shaft a 
opposite in direction; four pistons, each crank driven by 
two piston-rods at right angles to each other. The solu- 
tion of this case is obtained by combining those of case 
III., and of the third example of case VI., that is to say, 


comparative shaft friction = Jf > - + 


This is nearly 
the arrangement in some pairs of compound marine engines 
made by Messrs. Randolph, Elder, and Co. The pairs of 
piston-rods are not in every case exactly at right angles ; 
to allow for this let the angle which they make with each 
other be x! 7, being the fraction n' of a half revolution ; 
then for the preceding expression substitute the following : 
a} 2 af (2—2cos. n! m)-+ (1 — 2") /(2+2.c08, n! 7) i 
The result, when x! 7 is an oblique angle, is greater than 
when it is a right angle, but the difference for small obli- 
quities is unimportant in practice. 

Case ViIJ.—Three cranks, making equal angles of 
120 deg.; two shaft bearings only with sensible pressure at 
the distance apart b; the middle crank midway between 
the bearings; the other two at equal distances + ¢ from it, 
three pistons, with parallel rods. The aggregate of the 

ressures at the crank bearings being 3° P, their resultant 

orce is at all times=P. The resultant moment is nothing 
when the two outer cranks are at the same side of the 
shaft, and 2 P c when they are at contrary sides, the latter 
being the case during two-thirds of each half revolution. 
The pressure ata given bearing has in the three succes- 
sive thirds of each half revolution the three values, 
3P —PS; 3P; and} P+ PS. The aggregate of these 
pressures has one or other of the following values, according 


as : is less or greater than 3. If 5 is less than 2. ; 


is greater than 3,2 P 5 for two-thirds of each half revo- 


lution, and P for the remaining third. Hence we have for 
the comparative shaft friction : 


If r is less than 4; 4 =°333 nearly. 


eset 
a. 
9 


This arrangement of cranks occurs in the three-cylindered 
engines of Messrs. Maudslay; but as there are interme- 
diate bearings between the cranks the calculated result 
will not be realised unless the pressures at these bearings 
are insensible. 

Case IX.—Three cranks between two shaft bearings ; 
the two outer cranks opposite in direction to the middle 
crank ; the three piston-rods parallel; the efforts of the 
two outer pistons each equal to one-half of the efforts of 
the middle piston. Here there is a balance of efforts at 
all times, the resultant force and the resultant moment 
being each sensibly equal to nothing. The shaft friction 
is simply that due to the weight of the shaft. This 
arrangement realises the greatest possible economy of 

ower in the friction of the shaft journals, It was the 
invention of the late John Elder, who used it in com- 
pound expansive engines with the high-pressure cylinder 
in the middle, and a pair of low-pressure cylinders, one at 
each side. In order to turn the centre, and give uniformity 
of action, he combined those three-cylinder engines in 
pairs, with piston-rods at right angles, acting on one set of 
three cranks, so that there were six cylinders in all. Such 
was the construction of the engines designed by Elder for 
H.M.S, Constance; and upon trial they showed an 
economy of power, over and above that due to expansion, 
which can be accounted for only by the smallness of the 
journal friction. 

8. Remarks.—It appears from the preceding examples 
that various degrees of economy in the friction of the 
engine shaft journals may be attained by means of suitable 
forms of engine ; the higher degrees of economy requiring 
more- numerous cylinders, and consequently greater cost, 
and the highest possible degree, three cylinders for a single 
engine, and six for a pair of engines. It maynot be always 
advisable to increase the number of cylinders for the sole 
purpose of diminishing friction; but when, for other 
objects, such as high rates of expansion, many cylinders are 
used, it is very important to know how to arrange them so 
that they may, by the balance of efforts of the pistons, 
realise the greatest economy of friction consistent with 
their number. W. J. M. R. 


If r is greater than one-half 





TWIN-SCREW ENGINES OF THE STEAMSHIP 
MAGLORIA. 


WE publish this week a two-page engraving illustrative of an 
arrangement of twin screw engines manufactured by the North- 
Eastern Marine Engineering Company (Limited), at their Sun- 
derland Engine Works, from the designs of Mr. The cylin- 
ders are 24in, diameter, havinga stroke of 2ft. Theengines are fitted 
with variable expansion valves; the pressure of steam used is 40 lb. 
To the piston-rod of each cylinder is attached a crosshead, which 
works respectively the air, circulating, feed, and bilge pumps. 
The chambers of the air and circulating pumps are cast on to the 
condenser sides; on the outer or wing frames are the feed and 
bilge pump chambers and valve chests. The ments for 
reversing, &c,, are in the simplest possible manner; reversing 
wheels, expansion handle—which actuates the four valves at once— 
throttle valve, &c,, are under the immediate control of the 
engineer. The condenser is so constructed that all parts are 
easily accessible. It will be seen that the design of these engines 
is in many respects like that of the compound engine con- 
structed by the same firm, and illustrated in our impression for 
June 9th, 1871, The workmanship is very good, and the engines 
have given much satisfaction. 





THE reconstruction of the Vendome Column is entrusted to M. 
Vermont, architect, who held for several years the post of con- 
servator of that monument, 


MURCHISON AND BABBAGE. 

THE e of time has swept ruthlessly over the octogenarians 
of Bitah science, Within the last ~s months we lost 
Herschell and Burgoyne, and now Murchison and Babbage— 
both whose names, though in different spheres, have been for the 
last half century almost familiar words amongst us—are gone 
also. Charles Babbage died on the 18th of October inst., at his 
house in Dorset-street, London, aged nearly eighty years, having 
been born, according to his own statement, on St. Stephen’s Day, 
1792; and Sir Roderick I. Murchison’s decease took place on 
the 22nd of October, at Belgrave-square, at nearly the same age, 
his birth having taken place at his father’s housefin Ross-shire, in 
February, 1792. No two men, both possessing real credentials 
to eminence and fame, present more singular, and in some re- 
spects instructive, characteristics in their careers, as contrasted 
and as paralleled with each other. 

Babbage, born of a family of the bourgeois class, though suffi- 
ciently well to do to have sent him to Cambridge, was educated 
in the regular course of academic studies, and reached the highest 
points of intellectual attainment accessible but to few among men. 
Murchison, born of an ancient Highland received only 
such education as the Grammar School of Durham and the great 
Marlow military school afforded sixty years ago, and began his 
real life in a regiment of Irish militia, without special scientific 
schooling, and dependent for his acquirements on his own bent 
and open-eyed observation in after life. Yet Murchison lived to 
achieve for himself nobility and a far from baseless reputation as 
a geologist, to have been the honoured guest and occasional oracle 
of emperors, and to have been courted in all society and every- 
where;in Europe. Babbage, honoured, and but justly, for his 
lofty and abstract attainments, for his brilliant conceptions, 
his lucid and often poetic expression of thought, his originality 
of view, often for his wit, amongst the few to whom the fame 
of the Academy—to employ Bacon’s words—is more valued than 
that of the market place, was known to the public through little 
more than a vague and ignorant wonder at the name of one who 
was reputed to have made machinery think or do the work of 
thought, and never rose to the position in society that his intel- 
lectual gifts demanded as a right. This position, notwithstanding 
anything on his own part to the contrary, would have been higher 
and more splendid were genuine scientific eminence and its 
claims better understood and recognised by the Sovereign and so- 
called aristocracy of these realms, 

What, however, were the real causes of this strange diversity 
of career in the two men—Babbage, with these lofty gifts of 
pure intellect, that amazing richness in acquirement and facts, 
was devoid of sound judgment in almost every affair of life 
without mental perspective, so to say—often wholly deficient in 
the larger sense and use of tact, sometimes severe in his con- 
demnations, and, even when enchanting by the brilliancy of his 
conversation, chilling by a certain sombreness of temperament 
that repelled many friends, and by a neglect of congruity (it may 
be of the prejudicing of others) that sometimes shocked those 
nearest and most full of appreciation for his powers. Though 
mixing freely and frequently with general society in his earlier 
life, and with that of the learned even to the end, he may be 
said to have lived and died a solitary man. 

Murchison, on the other hand, was the bed personification of 
courtliness, and to ali men urbane and gentle, and in larger or 
public affairs was pre-eminent in tact. Nor was he, with all this, a 
mere hollow Chesterfield. He was a man of genuine bonhommie, 
and of real good nature—one to whom it was a real pleasure to 
help every friend in his career, as well as to aid the advance of 
scientific merit. With mental powers greatly below those of 
Babbage, and by nature taking rather the observational than the 
inductive or mathematical form, he was far his superior in the 
possession of a sound faculty of judgment and a clear mental 
vision that saw its object always in due proportion and distance, 
recognised the limits of the possible, and gained the support of 
other men, though they might have seen no more than that 
which Murchison adopted as his own, had for that reason some 
@ priort recommendation for its soundness or truth. With these 
qualifications, and adopting the more popular and flowery path 
ef geology and geography, Murchison thus gradually became re- 
cognised as amongst the foremost man of these branches of 
knowledge, and as surely became the best known of men with a 
scientific reputation, amongst the world of fashion, and in the re- 
unions of the great, to whom his gentle descent, his early mili 
life, and his dignified manner and fine presence, were additional, 
and perhaps chief, passports. The contrast, if duly expanded 
with such illustrations from the lives of the two men as we 
cannot find space for in these pages, would be highly instruc- 
tive to everyone seeking to discover a solution of that problem 

so often proposed, so often so meanly di — how to rise in 


e. 
Charles Babbage has left after him above eighty memoirs, 
papers, or volumes. Of the former some of the most important, 
intellectually considered, are those “On the Calculusof Functions,” 
chiefly in the “Philosophical Transactions,” and some mathe- 
matical papers in periodical journals. He is popularly best known 
as the so-called inventor of the calculating machine, and as to his 
works, by “The Ninth Bridgwater series.” Had we space at 
command it were easy to show that the calculating machine 
owed its abortiveness mainly to Mr. Babbage’s own incapability 
of acting with other men, and to that want of mental perspec- 
tive which induced him to waste his own time and energy in 
attemping to acquire the skill of a working mechanic, which he 
might have sufficiently commanded in the person of any one of 
a thousand clockmakers in Europe. What but failure could 
attend the man who, having been given national aid to complete 
agiven machine—the Difference engine—goes a certain length 
with it, and then suddenly proposes to abandon it because he had 
invented the Analytical engine, one of enormously greater power ? 
Sir Robert Peel judged soundly when he concluded that in 
the hands of a man so acting, however pores ogg ap 
no machine was ever likely to become an actuality. is is not 
the whole story, we admit, and we regret that on this occasion 
at least we cannot, perhaps ht not, to discuss it more fully; 
but it is the main thread. Babbage would have achieved, and 
earned in doing so an abiding fame, what Pascal and others 
only dimly saw, what Scheutz and others have since without 
aid in part effected—had his noble brain been united with more 


common sense notions of mankind. 

On Sir Roderick Murchison’s Shia as a geologist it is less 
still within our compass to He has published a large 
number of geological and geographical papers, scattered throu 
various Transactions and periodicals; but his two great wor 
are “ The Silurian System,” wherein he was the first to give a strati- 
—s ition to those enormous and ancient slaty rocks, such 
as those of North Wales—the ancient Siluria—before confounded 
with many other formations under the barbarous Wernerian name 
of Grauwacke, and his De ge survey of of Russia, in 
concert with M. de Vernieul and Count i Much 


— attention was excited at a former period also by his so- 
ed prediction of occurrence of gold in Australia, Sir 





the 
Roderick was for several years the urging force and chief cause 





of the brilliant successes of the Royal Geographical Society ; but 
as we have said elsewhere in these columns, it is matter of deep 
regret that the energies which he then made so successful were 
not shared with, if not devoted to, the like expansion of 


.| the School of Mines in Jermyn-street, over which, along with 


being director of the Geological Survey, he for several years 

resided, but the real public value and scope of which institution 
he does not appear ever to have understood. It would be 
an error to say that the works of either of these celebrated 
men will be forgotten, or that the fame of either will be merely 
ephemeral ; but if that of Murchison has been in life the more 
brilliant and fortunate, we are inclined to think that, whatever 
may have been his failings, the fame of Babbage will be the more 
enduring. 





SIEGE OPERATIONS AT CHATHAM, 


A COMPREHENSIVE programme of experiments was carried out at 
Chatham on Tuesday last (October 24th), in presence of H.R.H 
Commanding in Chief, under the orders of Colonel Gallwey, R.E., 
Commandant of the School of Military Engineering. The northern 
portion of the permanent fortifications, and of the ground devoted 
to field works, was entirely taken up by the operations of the day, 
the experimental undertakings of the summer being woven, as far 
as was practicable, into a consistent plan of attack. 

Opposite to the right demi-bastion of St. Mary’s, the Royal 
Engineers have, during the summer, conducted an attack by mines, 
in the face of an independent defence by countermines, until there 
were established two mines, each containing 1000 lb. of powder, 
the firing of which was reserved for this day. 

A double sap had been pushed up to the crest of the glacis of 
the Redan connecting St. Mary’s left demi-bastion with the Gil- 
lingham face of the works; anda less complete double sap bad been 
pushed towards Prince Edward’s bastion. The lines of trenches 
in rear of these saps and mines consisted of four parallels, with 
demi-parallels, elevated and sunken batteries, and certain charac- 
teristic specimens of gun-pits used by the Prussians during the 
recent war. The siege operations of the day were as follows :— 
The mines were sprung, and a lodgment effected—supposed to 
take place late in the evening. Some hours afterwards—supposed 
to be at dawn—the — sprang two counter mines and blew 
in the lodgment, following up the effort by a brisk sortie, in 
which = succeeded in turning the besiegers’ most advanced 
works, while a sudden attack of cavalry coming out upon one 
flank assisted to drive back the guard of trenches temporarily ; 
though eventually the age oy strongly reinforced, compell 
the garrison to fall back. e besiegers then assaulted by esca- 
lade, effecting an entrance by the Gillingham face, but repulsed 
for a time at Prince Henry’s bastion; eventually, however, carry- 
ing the entire works. 

On the whole, the programme was carried out with remarkable 
success, and but few blunders even in detail were noticed ; the 
most obvious one, perhaps, was committed by a detachment of 
the 3rd Dragoon Guards, who, failing to pounce on the flank of 
the Rifle Brigade at the Gillingham face, until the latter had fallen 
back behind a parapet, charged along their front within thirty 
yards of the muzzles of a long line of Sniders firing ina manner 
that must have annihilated them. The following independent ex- 
periments were conducted:—A stockade was demolished in one 
place by 100 1b. of powder, and at another by 40 lb. of gun cotton, 
showing the respective effects of the two methods. Six submarine 
i i i the Medway, were fired in immediate 
i Volta. Her Majesty’s 
paddle-wheel steamer Bustler (representing a friendly vessel) 
steamed over a submarine mine, hauling a raft (representing a 
vessel in pursuit); the latter on arriving over the mine was blown 
up by a of 50 lb. of cotton. These submarine ents 
were, as far as they went, satisfactory ; the successive firing of the 
six mines in line was well effected, but it is to be noticed that 
any contingency that might interfere would be more likely to arise 
when the full c e of 500 lb. to each mine was used than the 
reduced charge of 501b.; further, the volta was in close proximity 
to the work. To test to any sues the system of firi 
mines by observation a more distant station might be selec 
with advantage. This subject is one at present of special interest 
to the fog my AL an extensive system of defence of harbours by 
torpedoes has been approved of, but the store of gun cotton for the 
same has been subm and much of it is known to be in an 
unsafe condition, as noticed in our article on the Stowmarket 
explosion of Sept. 15th last. At the bathing pond experiments 
were carried out to exhibit the relative merits of Blan- 
shard’s pontoons and those of the new boat pattern, recom- 
mended by the Pontoon Committee; the latter are made of 
a remarkable description of colonial pine, termed “ cowrie pine ;” 
very light, close in grain, free from knots, and attaining a great 
length ; it is not considered to stand well when exposed to the air, 
but in these boat pontoons it is covered with canvas and marine 
glue, or Clarkson’s material. The chief novelty in this part of the 
work is the employment of ‘‘ steam nee constructed by 
Aveling and Porter, of Rochester, These are strong, traction 
engines, capable of driving machinery, one of them, of 6-horse 
power nominal, being at present engaged in driving the following 
machinery :—Circular saw, general joiner, iron lathe, forge bellows, 
and grindstone. The other, rather a lighter one, weight, 94 cwt. 
recentiy noticed at length in our pages, on this occasion moved 
over the new pontoon bridge, and afterwards hauled heavy 
an Sag ag vol gh FE RKB 
moving in very heavy gro’ in ‘or which wor es 
are fixed on the tires of their wheels. They can draw 
about 15 tons up an incline of 1 in 12, the wheels being furnished 
with pegs, which are i in their tires, to give a firm hold 
in the ground. They would be most valuable for almost any 
—— of heavy work on active service that was not conducted 
under 

The American tube well, a variety of lever and truss bridges, 
field observatory, and field telegraphs, and above all the Swiss pile- 
driving apparatus, which we shall describe in an early impression, 
completed the number of the objects of interest in the way of 
military engineering. 

SrzaM PLOUGHING IN GLOUCESTER.—We learn from the Glou- 
cester Chronicle that Mr. Hayes, of Stoney Stratford, is achieving 

i Gloucestershire with his 





LOCOMOTIVES IN THE METROPOLIS.—At the meeting of the 
Metropolitan Board of Works on Friday last the follo order 
was made.as to the hours during and as to the 
which, locomotives ane So pose 850g th the places subject to the 
jurisdiction of the said :—“*No locomotive og anon 

or any other than animal power (except a steam 6 

ly going to or returning from a fire), driven or con- 
ucted, or be allowed to through any street or place within 
the boo between the hours 

in morning and ten o’clock in the afternoon of 
and, with the on of these hours, locomotives may 
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RAILWAY MATTERS. 
TuE Dingwall and Skye Company report their receipts for the 
past year as £11,190, which they consider satisfactory. 

*THORNTON’S sectional platform is highly spoken of in the United 
States for its power to prevent dust from entering railway car- 
riages while in motion. 

A NEW statién will be opened for the Great Western Railway 
traffic at Maidenhead on the 1st of November, and the existing 
station at Boyne-hill will then be discontinued. 

THE total number of Texas cattle that have passed through 
Wichita, Kansas, this season and departed on railroads to the 
Eastern markets, is something over 400,000 head. 

Mrs. Conway, who enjoys the unique distinction of being 
the only railroad contractress in the world, is busily at work, with 
many labourers, upon her section of the Western Maryland Rail- 
ro 

THE Denver Z'ribune announces that a company has been formed 
in St. Louis to build a 3ft. narrow gauge road from that city to 
Leavenworth, in anticipation of the completion of the road from 
Leavenworth to Denver. 

S. M. Goopatg, of St. Louis, has invented a steam car brake, 
which has been successfully tested on the Missouri Pacific Rail- 
road, and a <a has been formed in St. Louis with 
500,000 dols. capital to manufacture it. 

Mr. F. L. BoDENHAM, the chairman of the Kington and Eardisley 
Company, states that the capital required to be raised for this line 
is £10,000, and a contractor of undoubted respectability is prepared 
to complete the works on that amount being subscribed. 

WE are informed that arrangements are now nearly completed 
for commencing the construction of the West Lancashire way, 
which is likely to be a valuable addition to the railway system of 
the county, as it will be capable of important extensions. Mr. 
Fox is now engaged in setting out the line. 

ALL three of the great locomotive works in Paterson, New 
Jersey, are busily working day and night, and have orders a long 
way ahead. In order to keep abreast of the tide of competition, 
and meet the demands upon them, the manufacturers find it neces- 
sary to enlarge, increase, and reconstruct their old shops. 

A PROSPECTUS has been issued of the Carmarthenshire Mineral 
Railway Company, with a capital of £160,000 in shares of £10, to 
apply for parliamentary powers for a line from Carmarthen to the 
Llanelly Railway at Pontardulais. The length will be about 
nineteen miles, with branches of about eight miles, making a total 
of twenty-seven miles. 

AT an influential meeting of Wigan merchants and tradesmen, 
on Wednesday, to di e p d amalgamation of the 
Lancashire and Yorkshire and London and North-Western rail- 
way companies, resolutions were passed affirming the necessity 
for a thorough revision of the rates for goods carriage, and a com- 
mittee was appointed to take charge of the subject. 

AN adjourned meeting of the men employed in the goods de- 
partments of the various railway companies and carriers having 
stations at Liverpool was held at St. Matthew’s Schools, Scotland- 
road, on Saturday evening, to promote the agitation for a reduc- 
tion of their hours of labour. About 1000 workmen were present, 
aad resolutions were passed in support of the nine hours’ system. 


Ir is announced that the surveys for the bridge over the Mis- 
souri at Atchison are progressing under the supervision of Gen. 
Wright, bridge superintendent for Gen. Sherman during his 
southern campaign, and that the prompt completion of the bridge 
is a foregone conclusion, as the five railroad companies converging 
at nce! have each taken one-fifth of the stock necessary to 
build it. 

ApvicEs from the Illinois Railway Company state that the 
passenger depot and freight depdt of the company at Chicago were 
nearly destroyed, and that they lost about twenty freight cars. 
The smaller of their two elevators was also consumed, but the 
larger one (elevator B, the capacity of which is the greatest of any 
in the west) was saved with its entire contents. The losses of the 
company are covered by insurance in England. 


THE report of the Penicuick directors states that the company 
had obtained their Act for the construction of the railway on the 
20th of June, 1870. e works were commenced on the 23rd of 
September following, and are still in progress. By the terms of 
the contract Mr. Waddell, the contractor, was bound under a 
penalty of £10 per day to complete the line for passenger and 
goods traffic by the 1st of November next. The directors, how- 
ever, are advised by the engineer that it will be impossible to finish 
the contract by that time, but the contractor assures them that he 
will have the line open for at least goods traffic in November next. 
As this is a branch to the Peebles line, which is worked by the 
North British Railway Company, the directors have arranged for 
the working of the new line by the same company, 

Durine the week the coal owners on the Midland line of rail- 
way in South Yorkshire have received notice that the rates will be 
increased 7d. per ton. from Swinton to London and the neighb- 
bouring districts. The increase is to take effect from the 1st of 
November. It is also stated that the Great Northern Company 
will make a similar advance for coals passing over their — 
There can be no doubt but the Midland Company will also enforce 
an advance from the Derbyshire district, to the coalowners of 
which locality it is stated notice has been already given. The 
demand for both the Silkstone and Barnsley teams is just now very 
active, and a large tonnage is being sent to London. The quantity 
sent during the past quarter from nine collieries in South York- 
shire was 45,522 tons, being more than double that sent in thesame 
period of 1870. ' 

THE half-yearly meeting of the Cape Company was held on 
Friday at the Cannon-street Hotel, Mr J. Borrodaile in the chair, 
The chairman said with respect to the sale of the line to the Cape 
Government, the directors Tad up to this time received no official 
information as to the terms on which they were prepared to pur- 
chase, but the board were quite willing, now as they always had 
been, to treat with the Government for the sale of the line on the 
basis of the par value of the stock being given. Any communica- 
tion from the Government upon this basis would receive the due 
consideration of the board. Whether, however, the line was re- 
tained in the hands of the company, or taken over by the Govern- 
ment, it was important that it should be extended to the docks 
along the wharves, so as to admit of any ship being communicated 
with, and for this ——— negotiations were pending between the 
local board and the harbour authorities. This extension would 
give an increased value to the line. 


THE annual general meeting of the Deeside Company was held 
last week at Aberdeen ; Mr. J. Duncan, the —. presided, 
and said the gross revenue for the year ending 31st of August last 
was £26,640, being an increase of over of the precedin, 
year, and within £360 of the amount beyond which any excess o! 
revenue would be divided equally between the Great North of 
Scotland Railway Company and the Deeside Railway Company. 
They might, he thought, confidently by next year to find 
the e360 exceeded, and probably so: ing in excess to divide 
between the two companies, The Great North of Scotland Com- 
pany would then one-half of the surplus above £27,000 a year 
and the other half would be divided between the Deeside and the 
Deeside Extension proprietors—not according to the amount of 
capital, but per mile. The Deeside line was seventeen miles in 
length, and the capital amounted to £116,000, while the Deeside 





Extension line was fifteen miles in length, and the capital £80,000. 
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NOTES AND MEMORANDA. 

SHEET-zINC for roofing is, in many respects, very useful, but 
hithertoit has not been found to be durable. M. Artus, of the Vieille 
Montagne Company, has introduced a zinc white paint, with sili- 
cate of as a vehicle, which is said to be exceedingly durable 
and to keep the metal roofing very cool. This is reported in the 
Comptes Rendus. 

THERE isin the museum at Cassel a curious collection illus- 
trating European and other trees. It is in the form of a library, 
in which the back of each volume is furnished by the bark of some 
particular tree, the sides are made of perfect wood, the top of 
young wood, and the bottom of old. When opened the book is 
found to be a box, containing either wax models or actual 
specimens of the flower, fruits, and leaves of the tree. 

CaRBOLIC acid paper, which is now much used for packing fresh 
meats for the purpose of preserving them against spoiling, is made 
by melting five parts of stearine at a gentle heat, and then stirring 
in thoroughly two parts of carbolic acid ; after which five parts of 
melted paraffin are to be added. The whole is to be well stirred 
together until it cools; after which it is melted and applied 
with a brush to the paper, in quires, in the same way as in pre- 
paring the waxed paper so much used in Europe for wrapping 
various articles, 

A CONTEMPORARY has the following rather severe hit on the San 

ranci Acad of Sci :—“The bone work of a whale re- 
cently’ stranded on the beach at San Francisco is being §wired 
together for exhibition. The owners secured the services of the 
Acad of Sci to get the bones into their proper ~— but 
at the end of the first day the members were paid off and dis- 
charged. It has since transpired that they got the creature’s head 
on the wrong end, and had rejected several sections of the back- 
bone, claiming that the animal had more vertebrz than the books 
allowed him.” 

THE contract for the new telescope which Congress has autho- 
rised the National Observatory at Washington to}procure has been 
given to Mr. Alvan Clarke, of Boston, the well-known manufac- 
turer of astronomical apparatus. It is to be of 26in. aperture, and 
to be completed, according to contract, in about two years. It is 
understood that Mr. Clarke will again visit Europe for the purpose 
of carefully examining the principal telescopes there before com- 

yleting the one in question. He has already minutely examined 
Ir. Newall’s 25in., the chef @auvre of our English opticians, 
Messrs. Cooke and Sona, of York. 

THE waters of the Mediterranean contain matter in suspension 
in a very fine state of division which it derives from its rivers, and 
for its western basin largely from the Rhone. The bottom-water 
is almost everywhere turbid and the bottom muddy. Very little 
life exists over it when thus muddy, and this is attributable to the 
fact that life cannot exist where there is a constant deposition of 
this finest silt going forward, as it tends to cover the surface of the 
animal and prevent aeration. Thus oyster beds will not flourish 
in the range of river deposits. The facts correspond with those 
observed by Tyndal, who detected the particles in the surface- 
water of the Mediterranean by electric light, and attributed the 
deep blue colour of the waters, as well as of those of Lake 
Geneva, to their presence. 

In Europe the chief power of the magnet was perhaps known 
but never applied for a thousand years, An Icelandic writer, 
Are Frode, makes the first mention of it near the year 1100, 
stating that, a hundred years before, a famous pirate went in 
search of Iceland under the guidance of three ravens, trained for 
the purpose, since “‘in those days sailors of northern regions did 
not yet know the use of the leadstone.” For he called it the lead 
or leading stone, from which our loadstone is derived. Even this 
historian, however, knew only a magnet suspended by a thread, 
and the compass itself was yet undiscovered. At first, the magic 
needle was used with ing clumsi ,» as we learn from a 
manuscript dated 1206 in the Royal Library in Paris. An ugly 
black stone, called mariniere, we are told, which sailors valued 
highly, was taken out when nights were dark, and a needle rubbed 
with it lightly; the latter was then cunningly placed in a straw, 
and a afloat in a basin, when the point would indicate the 
north, 

RusstAN sheet iron has been recently subjected to chemical ex- 
amination in the metallurgical laboratory of the Royal School 
of Mines, and the analytical work has been executed by Dr. 
tne assistant, Mr. W. J. Ward. The occurrence of a 
peculiar carbonaceous mass, left after the solvent action of 
dilute hydrochloric or sulphuric acid, may reasonably be ac- 
counted for, Dr. Percy says, by the method of manufacturing 
Russian sheet iron, which he describes. The sheets are inter- 
stratified with charcoal powder, and bound up in packets, each 
of which is subjected to repeated hammering. Hence, it is easy 
to conceive how fine particles of charcoal should be beaten in 
over both surfaces of each sheet ; and, if this be so, a relatively 
larger proportion of carbon should exist in the thin sheet, as is 
the case. Yet, that some of the carbon is combined, may be in- 
ferred from the fact that distinct hardening occurs after heating the 
metal to redness, and immersing it while hot in water, and espe- 
cially in mercury. 

We have the authority of Nature for stating that several friends 
of the Saturday -holiday movement in London have offered 
the sum of thirty guineas for competition to London field-natural- 
ists and microscopists for the encouragement of Saturday afternoon 
field excursions for botanical, geological, and microscopical purposes. 
The Duchess of Sutherland offers ten guineas to botanists in three 
prizes for the best collection of mosses, including the Hepatice, 
obtained within twenty miles of London ; the Countess of Ducie 
ten guineas to microscopists in three prizes for the best list of the 
ponds and other aquatic resorts within fifteen miles of London, 
and the Microzoa found in them ; and the Marquis of Westminster 
ten guineas to geologists in two prizes for the best list of open geo- 
logical sections and exposures of the strata of the London districts, 
giving the fossil species found in each section, and the characteristic 
species of each formation exposed, and for the best notes on the con- 

tion of the landscape scenery of the London district with its geo- 
logy. This movement is an admirable one, and altogether to be 
commended. Professional collectors and dealers are wisely ex- 
cluded from the competition, the prizes being intended exclusively 
for those with whom natural history pursuits are solely the 
recreation of their leisure after-business hours, 

A CORRESPONDENT of the Athenccum says:—The reference of 
Prof. De Morgan to the — er of the fingers for purposes of 
notation induces me to speak of the very i ious application in 
China of this living abacus to arithmetical calculation; of the 
facility it gives for the settlement of accounts, and the easy solu- 
tion of all sums, whether of addition, subtraction, multiplication, 
or division, from one up to a hundred thousand. Every finger on 
the left hand represents nine , aes the little finger the units, 
the ri ioe the tens, the middle finger the hundreds, the fore- 
finger the thousands, the thumb the tens of thousands. The three 
inner joints represents from 1 to 3, the three outer 4 to 6, the 
right side7 to 9. The pote i right hand is employed 




















for pointing to the figure to into use ; thus, 1234 would 
at once be denoted by just touching the inside of the u joint 
of the f 3 1000, then the inside of Soomenll 
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or middle joint ‘of the mi , representing 200; thirdly, 
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side, represen 4. Or again, 9990 would be represented by 
touching the i of the lower joint of the thumb (00) and the 


i 


representing respectively 90, 
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MISCELLANEA. 


THE first narrow-gauge railway in the United Stetes, the Denver 
and Rio Grande, was opened for traffic on Monday last. 

THE Roumanian Government has taken possession of all the 
railways, in conformity with the decree of the arbitrators cancel- 
ling the Stronsberg grant. 

‘WORKMEN are busily engaged in clearing the wreck of the gun- 
cotton manufactory at Stowmarket. It is understood that the 
manufacture is to be recommenced according to the wet process. 
The magazine will be also at some distance from the town. 

In the district between Aspinwall and Panama some very 
valuable beds of coal have been discovered, which cover a very 
large area. The quality of coal is excellent, and the mines can 
easily be | pm in communication with the coast by means of the 
rivers and canals. 

At a recent meeting of the Suez Canal Company it was suggested 
that English capitalists might probably be found to take over the 
Canal and all its liabilities. According to the Italie Financiére, 
M. Lesseps declared emphatically that it should never fall into 
the hands of the English. 

THE two principal firms of engineers and machinists in Carlisle 
have intimated to their workmen that after the Ist of January 
next they will adopt the nine hours’ system. The Sheffield work- 
ing engineers have formed themselves into a nine hours’ league. 
bey A request an answer to their demand from the employers by 
to day. 

THE Royal Geological Society of Cornwall will hold its annual 
meeting, at Penzance, on the 3rd of November. The president, 
H. 8. Tremenheere, Ksq., C.B., will, it is said, be succeeded by 
W. W. Smyth, Esq., who, as inspector of the Duchy and Crown 
mines, is intimately connected with the mining interests of Corn- 


For some time the south transept of York Minster, erected 
about the year 1227 by Archbishop Walter De Gray, has shown 
such serious indications of decay that the Dean and Chapter took 
the advice of Mr. Street, the architect. His report fully contirmed 
the necessity for prompt action. A special meeting of the Chapter 
has been held, and a committee was appointed to aid the Dean in 
carrying out the restoration. 

ALTHOUGH there is the utmost activity at the Cornish tin mines, 
and three or four new undertakings are about to commence opera- 
tions, large numbers of working miners continue to‘leave the county 
for the North of England and foreign countries, chiefly America and 
Australia, The St. Blazey Consols mine is being resumed by a 
London company with a large capital. Georgia Consols, Lelaat, is 
also to be reworked. 

THE Times of India says :—‘“‘It may be an item of consolation 
for residents or workers under galvanised iron roofs in these parts 
to be informed that the Bombay Government has instructed its 
Engineering Department to apply Leroy’s anti-thermic composition 
to sundry roofs of that kind, with a view to test the efficacy of the 
material as a protection from the fierce sunshine that will be upon 
us again in a month or two,” This is the same composition that 
has been so successfully used for many years for covering boilers, 
steam pipes, &c. 

Tue Ferryfield Print Works have recently, since they came into 
possession of the new proprietors, been undergoing a complete 
renovation, and considerable additions have been made to the 
original structure. Mr. Wilson, of the Lilybank Boiler Works, 
Glasgow, has a contract to supply the works with new boilers, amid 
one of the number was delivered this week, having been sent on by 
road to Ferryfield. The new boilers are constructed in Mr. 
Wilson’s best style, and possess every improvement for quickly 
and economically generating steam. 

THE new Moncrieff gun carriage for the 9in. 12-ton gun was 
tried at the Government marshes, adjoining the Royal Arsenal, 
Woolwich, on Friday. The trial was, however, a private one, in 
the presence of Captain Moncrieff and a few friends. The 
comparatively small p omer of 301b. of powder sent the 12-ton gun 
down under cover with so much ease that it was evident it would 
be dangerous to employ the full-service charge unless there was & 
readjustment of the balance; and the elevator is, therefore, to 
have an addition made to its weight of about two tons. 

THE annual prize distribution in connection with the Liverpool 
School of Science will take place to-day, when Mr. E. J. Reed, C.B., 
vice-president of the Institute of Naval Architects, and late Chief 
Constructor of the Navy, will be present. The eleventh session of 
the school commenced on the 16th inst., and the course of 
lectures to be delivered at the Free Library, the College, Shaw- 
street, and the Royal Institution includes a variety of subjects 
especially designed for pupils belonging to the operative classes, 
but at the same time intended for those who are preparing for the 
learned professions or the civil service, 


A SPECIAL committee has been appointed by the War-office, at 
the request of the Secretary of State for the Home Department, 
to inquire into the safety and properties of lithofracteur, with a 
view to its importation, manufacture, and transport in this 
country. Professor Abel has not been appointed as one of its 
members, it being the intention of the Home-office that the 
committee should be free from interests antagonistic to the 
subjects of its investigation, Gun-cotton is included in their 
labours, as are also other explosives. The committee commenced 
to sit and take evidence on Wednesday. 

Mr, Isaacs, a member of the Common Council, has given notice 
of his intention to move at their next meeting that the Com- 
missioners of Sewers be requested to lay before the court, at the 
earliest possible date, the results of such experiments as they are 
now making or may afterwards make as to the inflammable 
character of the asphalt pavement in the City. He had previously 
asked the chairman of the Commissioners, Mr. De Jersey, whether 
they had considered the probability of the asphalt in the narrow 
streets of the City becoming igni' explaining that he had been 
induced to put the question by the fact that in Lombard-street 
the asphalt had obviously softened under no greater heat than 
that evolved by the sun’s rays. 

Ar the meeting of the Bradford Town Council on Tuesday 
afternoon a tender from Mr. Archibald Neill, of that town, for the 
execution of the several works required for the defecation of the 
sewage of the borough, was accepted. It was stated that the 
amount of the tender was £12,700, and that there was an addition 
of £500 for stationary engines and cranes, making a total of 
£13,200. This was more than £3000 in excess of the sum which it 
had been stated by those representing the Test Engineering and 
Sewage Filtration Company, who have entered into an agreement 
with the council to defecate the sewage, woul! be required for 
the execution of the works, though, as was said, the statement 
was perhaps the result of a guess, and not of actual estimate. 


A MOVEMENT has been organised by the members of the newly 
formed Derbyshire Institute of Engineers for the erection of a 
memorial to the memory of the late George Stephenson, 
whose connection with the extension of our railway system is too 
well known to need detailing. The proposed erection is to be 
built at Chesterfield, in which town the remains of the late 

engineer rest, and not far from Tapton Hall where 
he resided prior to his death. The form proposed, viz., the 
erection of a “memorial hall,” is one which must commend 
itself to the minds of all who admire the great service which 
he ore % = bee _ a. would ee the 
interests of a which is e in advancing engineering 
progress of the t day. dar emia is also caeeh eooe 


erection of a new wing to the Hospital. It — 
schemes cannot be carried out o to a lack of 
there would not be much difioaliy, 


erection 
son would no ,doubt find favour elsewhere then at 


the two 


mv 


ee 


OF Seem laren ae mm 


eR 






































— 
Ih 
oo timer enss eee ok bes EES pinching ce | 
a | eS pears? 0 mew er Pease eesaagnnseesarar q bis ieee og | Pear ee emery 
: ae , 4 1} Pa ba 
i i 2g af | Teer 
Aa Pipe | : au 
si 1 } ' ! | ; ' ; H | 
a _ i ! ; si 
: | : : : : 
<j — 1 : 
Oo 4 { 
td 1 | 
br & 7 
am 2 
a t 
<n : 
S § < | 
oO & % ] : 
‘ 
| Bs ; 2- | 
on < ¢& i d 
& = wa uu a 
= a 7 
Zz 5) Fe a 
as) <q ¢ <6. 2 
7, oe A o < 
a; 7) a 
& e 
el) es 3 sos n+ . 
< § BAYA | : 
E sa 
is Bs q ig o- 
Zz yg 5 
—_ n ! 
a = 
ys = 
= = 
<= = 
= = 
UT UE HH 
HH HAHAH any 
‘ mnt HHA 
oa | HHMUABEREH HH 
% : ni stpli slslalebel tatatye 











= =e ae 


















Cor, 27, 1871. 


THE ENGINEER. 








e. 


INDIAN GOVERNMENT STEAM TRAIN ENGINE, RAVEE. 


| OE eee ee ee oe Fe oe A): 
rm / Na i | 


ie ae te aE Oa 


wp \y 
ee 


/ \/ __|||eam | Pal may 


s 


EXPERIMENTAL TRIP OF THE INDIAN GOVERNMENTS 
STEAM TRAIN ENGINE RAVEE FROM IPSWICH TO 
EDINBURGH. 

Ong of the stipulations in the contract between Mr. Thomson 

and the Indian Government, when the former tendered for the 

supply of four high-speed road steamers, was that one engine at 
least should, as a test, travel a distance of several hundred miles, 

drawing behind it aload. The , 

object of this was to learn as 

much as possible of their be- 
haviour when put to severe con- 
tinuous work. 

With this view the first com- 
pleted engine, the Chenab, was 

sent by road from Ipswich to 

Wolverhampton. The results of 

this trial, though satisfactory as 

far as the engines proper and 

the india-rubber tires were con- 

cerned, were vitiated by the 

failure of the boiler, which could 

not be kept steamtight, and 

otherwise gave endless trouble. 

On the completion of the second 

engine, the Ravee, the Field 

boiler of which gave excellent 

results when put through a —s 
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a little over 19 tons. Our staff consisted of one fitter, one | The road was loose and heavy all the way to Newmarket, and 
driver who was a lad of seventeen, one fireman, and myself. | the water was very difficult to get. We arrived at Newmarket 
We left Messrs. Ransomes, Sims, and Head’s yard in Ipswich | at 1.27, and found that the waterworks people could not give us 
at 3.40 a.m. on Friday, September 15th. The road being good | a single pailful, as they had not enough to water the streets. 
and sound we rattled along at a good pace, and reached Stow- | The landlord of the Golden Lion, however, came forward, 
market at 5.30, and filled up with water—or rather didn’t—as the and offered to us in our need the contents of the cistern in 
town pump would only supply us with 250 gallons. This his back yard. As the entrance to this yard was too low and 
narrow to admit the engine, we 

were obliged to stand out in the 
main ‘street and carry the 
water in buckets, as our hose 
was not long enough to pump 
it in direct. Carrying water in 
buckets is not an intellectual 
pursuit, and nothing could in- 
duce the tight-trousered race- 
course-haunting inhabitants to 
lend us a hand, so we had to do 
it ourselves, and were conse- | 
quently not in the best of 
humours when the chief police- 
man came and told us to “move 
on.” It wastoo much. I mildly 
replied, “Mr. Policeman, under 
the circumstances ‘moving on’ 
is impossible; but if you will 
kindly ‘run us in’ to that much 
desired back yard, I will forward 











series of trials with wood fuel 
on Ipswich Racecourse, Mr. 
Thomson, before giving his final 
consent to the adoption of the 
same boiler in the remaining 
three engines, desired me to put 
it through as exhaustive a trial 
as that undergone by the Chenab, 
in order that we might find 
out the weak points, if any, of 
the Field system, and further- 
more note the effect of con- 
tinuous high speed on the en- 
gines and rubber tires, this high 
speed having been unattainable 
with the defective boiler of the 
Chenab. As the Indian Govern- 
ment had been very urgent for 
the speedy despatch of the en- 
gines, no time could be wasted 
in further preliminary trials. 
The engine and omnibus were 
ordered to be packed and ready 
for an early start on the morn- 
ing of September 13th. In 
order to save repetition I will g 
ive a brief description of the 
vee, She weighs when loaded 
with one ton of coals and 375 
































a good report of your engineering 
capabilities to the bench of magis- 
trates,” 

We left Newmarket at 2.40, 
and arrived at Ely at 6.15. The 
whole of this road was so heavy 
that the engine was literally 
ploughing along in 3in. or 4in. 
of loose dust and flints. We 
had a very marrow and steep iron 
bridge to cross as we entered 
Ely ; it barely admitted the 
engine, 8ft. 6in. over all, be- 
tween its parapet walls. We 
coaled at Ely, and got a guide 
for Peterborough—such a design- 
ing ruffian! his sole mission 
appeared to be to guide us into 
scrapes. Our troubles commenced 
about ten miles after leaving 
Ely. Our guide piloted us into 
a cul de sac, terminating in a 
triangular piece of ground, as 
boggy and treacherous as you 
please. As its greatest diameter 
was about S0ft., it required seme 
maneuvring to twist the train 
round and come out again. A 
few miles further on we crossed 
a very indifferent wooden bridge. 
The wooden bridges in the Fens 
are most of them built on this 
plan:—The piers are of piles, and 
the roadway is laid on 14in. square 
oak balks, untrussed in any way. 
Where the spans are short this 
is all very well, but when 






































they get to 18ft. and 20ft., as 
is the case with some of the 
i near Peterborough, trac- 








76 feet by buildin an 
‘6 square g sring 
of fire-brick round The boiler contains 18 cwt. of 
water. The omnibus when loaded with tools, | &c., 
varied from five to six tons accordingly as coals and the engine 
shoes were carried in it or not. gross load, therefore, 


averaged during the wholejjourney from Ipswich to Edinburgh 





tion engines had bettergo round. 
However, Meeple Bridge was 
judged to besafe. Shortly after 
crossing it, and a second one over the Forty Foot river, our guide 
insisted upon orients to the left, and taking the 
road along the top of the of the Forty Foot. This road 
was tolerably wide at first, but gradually narrowed until it was 
only about 10ft. at the top, with a steep slope on one side to the 


FIELD BOILER OF THE RAVEE. 


necessitated a stop for water at Woolpit, eight miles further 


on, We reached Bury St, Edm at 8.15, having run 
the first twenty-six miles in four and a half hours in- 
cluding all stoppages for pumping, &c. After getting photo- 
graphed, having coaled and break tasted, we started at 10.30. 
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river, on the other to the Fen ditch. The surface consisted of a 
thin coating of metal Jaid on the springy Fen soil of the bauk, 
and the whole rose and fell under the engine like the waves of 
the sea. It was an anxious time for the steersman, as he had 
only a margin of a few inches outside each driving wheel, and if 
he came within this margin ever so little the side of the 
bank immediately began to cut and slide away under 
the wheel. We had ten miles of this fearful road, but to 
the honour of the rubber tire, be it said, it never once failed 
us in a situation where a slip or failure to bite for one single in- 
stant would have been a very serious matter. To add to our 
other troubles we found that the water of the Forty Foot river 
was brackish, being admitted from the sea to flush the syphons. 
Our boiler did not like this at all, and threw it out almost as fast 
as we putitin. Within a mile of the end of this piece of road a 
Field tube burst. It acted like a fusible plug and put the fire out 
immediately. We lay down in the ’bus for a few hours’ rest, in 
order to give the boiler time to get cool. This was about 2 a.m. 
We had run sixty-nine miles from Ipswich; twelve hours nine 
minutes travelling, eleven houys fifty-one minutes for halts and 
meals ; speed, 5°67 miles an hour, consumption of water, 21°7 lb. 
per ton per mile ; consumption of coal, 5'61b.; number of pounds 
of water evaporated by 1 lb. of coal, 3°85. This day’s perform- 
ance stands alone, as will be seen hereafter, in the enormous 
quantity of water used, the heavy consumption of fuel, and the 
low evaporation. The first might have been expected on account 
of the continuous heavy road the whole way from Bury St. 
Edmunds, and the priming during the last twelve miles caused 
by the sea water; but the two last are still a mystery to me. It 
must be recollected that we had never burnt any coal in the 
boiler before this day’s trip, and were consequently in the dark 
as to proportion of fire-grate surface and blast required. The 
engine has still her wood burning fire-bars, and a great deal of 
fuel is wasted by dropping through them. However, this will 
not account for the great difference between this performance 
and that of the ensuing days. 

After resting we replaced the burst tube and got up steam. 
This took about three hours. The tube had opened for about an 
inch near the end, apparently in consequence of defective welding. 
We started at 12.30, and arriving at Ramsey we were told that 
the bridge at Whittlesea bore a very doubtful character. After 
some delay we found out that if we avoided Peterborough alto- 
gether we could get on to the great North-road at Sawtry with- 
out making any very considerable detour. After twelve miles of 
cross country lanes we reached the much desired road, and 
found such a change in the rolling resistance! The engine ap- 
peared to leap forward directly we got on to its hard level sur- 
face. Here we took off the shoes and stowed them away in the 
*bus, otherwise redistributing the weights, making the engine 
weigh about 12 tons 10 cwt., and the ’bus 6 tons 12 ewt. Along 
the great North-road we made capital way, running the seventeen 
miles between Sawtry and Wansford-in-England under two 
hours. Arrived at Wansford we were most hospitably received 
by Mr. Jackson, of Stebbington House, who insisted upon our 
putting up the engine in his grounds and entertaining us over the 
Sunday. The result of this second day’s run showed an improve- 
ment on the first, particularly in the evaporation, which rose to 
4.96 lb. of water per pound of coal. The average speed was 6°8 
miles; consumption of water, 16°1 lb. per ton per mile; consump- 
tion of coal, 3°25 lb. per ton per mile. 

On Monday morning we started at 6 a.m., reached Stamford, 
six miles, in thirty-five minutes; Grantham, twenty-six miles, 
at 11°15 am. After breakfasting and watering, we ran to 
Newark, fifteen miles, in one hour forty minutes. We ran most 
of the way at the rate of a mile in four to six minutes, according 
as the ground was level or undulating. We should easily have 
averaged twelve miles an hour, but for the frequent stoppages 
for horses, the slow speed through villages, &e. We arrived at 
Retford, 6.55; Bawtry, 10.45; Doncaster, 11.30, and laid up the 
engine for the night in the Wool Market. We had run 83} 
miles in ten hours twenty-five minutes of travelling, seven hours 
thirty-one minutes for meals and pumping water—speed eight 
miles an hour. The only noticeable thing to-day was the ease 
with which the engines worked, the small horse-power required, 
and consequent economy of fuel—much of this last due, no 
doubt, to the excellence of the road. 

A serious defect showed itself in the rubber tire of the steering 
wheel during this day’s run, which afterwards necessitated its 
removal. On submitting this tire to the examination of the 
rubber manufacturers, the only cause which could be assigned 
for its failure was imperfect, or rather insufficient vulcanisation. 

The following morning we left Doncaster at 9.7 a.m. and 
arrived at Boroughbridge, forty-two miles, at 7.55 p.m. At this 
place the defective tire was removed, and wooden felloes, hooped 
with iron tires, substituted. This made the steering wheel a 
rigid one, and its use an interesting experiment. But a few 
miles showed that although the steering-fork is carried on steel 
springs, nothing over the speed of five miles an hour could be 
attempted without fearful jolting and fracture of the steersman’s 
teeth. The remainder of the journey to Azerley Hall, near 
Ripon, was accomplished in a couple of hours; the result of 
the run from Doncaster being as follows:—Speed, 5°6 per hour ; 

consumption of water, 16°28 lb. per ton per mile; consumption 
of coal, 3°00 lb. per ton per mile; pounds of water evaporated by 
pound of coal, 5°37. Part of the road between Doncaster and 
Tadcaster was very hilly, the last few miles to Azerley Hall a 
mere country lane. At Azerley we had to wait two or three days 
for the spare tire; and when we had got it were detained weather- 
bound for several days longer. Your readers will recollect the 
exceptionally heavy rainfall of the last week in September. 
Seeing no chance of the weather clearing we put on the shoes, 
and started from Azerley at eight o’clock on Monday morning, 
the 2nd of October. We found the road so much better at Ripon 
that we removed the shoes again, and made a rapid and eco- 
nomical run to Darlington, forty miles from Azerley. Although 
the road was wet and slippery, it was free from greasy mud, and 
we were able to get along without the shoes. ‘The results of the 
run this day, without shoes, were as follows :—Speed, 8°5 miles 
au hour; consumption of water, 13°1 1b. per ton per mile; con- 
sumption of fuel, 2°36 Ib. per ton per mile ; evaporation, 5°70 lb. 
This is about the best performance made by the Ravee when 
burning coal. We left Darlington the following morning at 8.45. 
Just after passing Ferryhill, at 12.35, we found that one of the 
connecting rods was bent, we took it out and straightened it ; 
this oecupied seven hours. We got under way again, and arrived 
at Durham at 9 p.m. We found some of the paved streets of 
Durham presented the steepest gradients of any we had hitherto 


met with, and felicitated ourselves on having put on the shoes at | 
Arrived at High Level Bridge End, Newcastle, at | 
e man in charge said | 


Darlington. 
8.10, and were refused leave to go over. 
nothing over seven tons had been allowed, so we had to turn 


round about and go down to the Low Level Bridge, and then up | 


the steep and greasy gradients of Dean-street, which we ascended. 
at the speed of six miles an hour, although I should think the 
gradient is 1--18, Coaled at Seaton Bourne Colliery, at the 
very pit mouth, and reached Morpeth at 10.40, After break- 
fasting, and coaling, we set out across the bleak moorland road 





to Wooler, and not often before, I suppose; was such a road tra- 
versed by a traction engine. The road is one series of ascending 
and descending inclines, most of them long and steep. Outside 
Wooler we had an amusing passage of arms with the toll-gate 
man, who deliberately refused to open his gate. The head lamp 
was removed, and the flange of the framing of the engine placed 
gently against the gate ; it was wonderful to see how easily the 
gate opened, without a murmur, I should say—and the tollman’s 
face! At Wooler, at 11.45, we were refused admittance at the 
miserable little inn, because we were so dirty that the landlady 
was “sure we should dirty the sheets so much that the commer- 
cial gentleman would not like to use them after us.” The men 
got shelter somehow, and I improvised a shakedown out of the 
*bus cushions. The coal, although only three or four miles from 
the pit mouth, is here sold in bowls, holding about 100 Ib. each, 
at something over 1s.a bowl. If the gentleman in Punch in 
search of quiet were to go to Wooler I think he would find it. 

The results of this run of seventy-eight miles were, speed 4°05 
miles an hour. This was on account of the constant gradients, 
the frequent stoppages for horses near Durham and Morpeth, 
and the continuous rain. Almost all the streams were in flood, 
and the water taken very muddy. Consumption of water, 
17°9 lb. per ton per mile; consumption of fuel per ton per mile, 
3°70; evaporation, 5°01. We were nineteen hours fifteen 
minutes travelling, and twenty hours fifteen minutes halting 
The following morning, October 5th, we started at 8.30 a.m., and 
arrived at Cornhill railway station, near Coldstream, at 10.50. 
Here, whilst standing to take in coal, occurred almost the only 
accident from horses that happened during the whole trip. A 
string of carts laden with lime was passing the engine, which 
was drawn to one side of the road; two or three of the horses 
got frightened, and capsized their carts against a wall; luckily, 
no one was hurt, nor were the carts broken. The hinds were 
very sulky at having to shovel all the lime into the carts again. 
Passed through Kelso at 3.55, and had a considerable bother 
under the Duke of Roxburghe’s wall at Floor’s Castle. The 
Duke’s wall is high, and does not allow the wind to dry the road; 
consequently, all along under the wall there is a coating of 
green, slimy soil, which is not favourable for traction engines. 
As we, poor innocents, were journeying along in this stuff, we had 
to draw up and wait some little time to allow some carriages 
returning from the races to pass. On starting again we found 
we had settled into a mess of butter, and it was only by scheming 
and scraping the road, and using Mr. Aveling’s device of always 
backing out of a difficulty, that we got out. On the top of the 
hills, before reaching Earlston, we had to shorten the shoes, and 
it was a bitter cold job. I never knew wind to blow so sharply. 
We halted for a time at Lauder, and made a good run up 
Lootray Hill, an incline of some three and a-half miles in length, 
and varying from 1 in 25 to 1 in 17, gaining both steam and 
water as we ascended it. Got breakfast at Blackshields, 
watered at Dalkeith, entered Edinburgh by the Dalkeith-road 
and the bridges, ran along Princes-street to the west end, and 
laid up the engine and ’bus in Messrs. Drew and Burnett's yard, 
Fountain Bridge. A couple of days afterwards we took the 
train out for a trip, for the inspection of Mr. Monteath, the 
Director General ofthe Indian ; Post-office and on the following 
Monday to satisfy that gentleman as to the engine’s power of 
hauling heavy loads up ‘steep inclines we took her out, with a 
load of wagons full of lime, to Mr. Bruce's farm, some twenty- 
seven miles from Edinburgh. In the course of this experiment 
the engine drew four wagons loaded with lime up an incline of 
lin 17, more than a mile in length, being the ascent of the 
Lammermuir Ridge on the Edinburgh side. As the wagons, 
with their load, weighed 26 tons 10 cwt., the gross load was over 
40 tons, which gives 64-horse power as the dynamometrical horse- 
power. I will, with your permission, give the performances of 
the engine in a future number in a tabular form. 

Edinburgh, Oct. 21st, 1871. A. CROMPTON. 


{In order to make what our correspondent has written quite 
intelligible to those of our readers who are not familiar with the 
construction of the Indian Government steam train, we add an 
engraving of the Ravee and her Field boiler, the latter showing 
the variable} blast pipe. The boiler is about 4ft. diameter at the 
bottom, and 8ft. high. In the section we have shortened the 
chimney for convenience.—Ep. E.]} 








A MACHINE THAT CAN TALK, LAUGH, AND SING.—We extract 
the following from the New York Times. e machine is so 
ingenious that we find it difficult to believe that there is 
not a Yankee at the bottom of it:—A persevering French- 
man once constructed a machine, in the form of a duck, 
which could walk, flap its wings, peck up grains of corn, and 
more wonderful still, digest them, but a machine capable of 
talking was supposed to be beyond the power of human ingenuity 
to construct. Kempelin, a German, made a number of puppets, 
that uttered the words ‘‘ papa” and ‘‘ mamma,” but after devoting 
his life to perfecting them, he asserted that a machine which 
could utter all the words in use in Eu languages was an im- 
possibility. After his death his puppets became dumb, no one un- 
derstanding the mechanism by which they were made to speak. 
Kempelen’s impossibility has been at last overcome. In 1841 Prof. 
Faber exhibited a machine which could utter a great number of 
sounds and words, but it was by no means perfect. His nephew 
took up the machine that his uncle had failed in perfecting, and 
completed it. After exhibiting it before all the crowned heads and 
scientific societies in Europe, he has brought it to this country, 
and on Thursday gave an exhibition of it in private. The machine, 
which stands on a small table, consists of a complicated arrange- 
ment of rubber tubes, reeds, keys, pedals, strings, and wires. The 
lungs are represented by a small pair of bellows, the glottis by 
reeds and pipes of different sizes, the lips and tongue by pieces of 
india-rubber. Beneath the table is a pedal by which the bellows 
are worked, and on the right hand side a series of keys, on which 
are marked the letters O, U,I, E, L, R, W, F, S, B, D, and G, 
With these and sowe supplementary arrangements, all sounds 
used in the European languages con be enunciated. There is also 
an arrangement resembling the key-board of a piano, by which the 
machine can be made to sing. Every portion of it is open to view, 
so that no deception is possible. Yesterday the machine, under 
the deft hands of Mme. Faber, enunciated distinctly all the letters 
of the English and German alphabets, numerous long and most 
difficult words, such as ‘‘ Constantinople,” ‘‘ Politzka,” ‘‘ Missis- 
sippi,” “‘ Radetzky,” “‘ hurrah,” and then darted off into long sen- 
tences in English, German, and French, winding up with a laugh 
of the most natural kind, followed by hisses, groans, and murmurs. 
Every word proposed was p d at once and without the 
slightest hesitation. Of course some words were more clearly 
enunciated than others, but the —— were given far more 
clearly than the majority of human beings pronounce them, and 
even the nasal t which French people often adopt was closely 
imitated. In Prof. Faber’s machine the motions of the mouth and 
tongue imitate precisely those of human beings. Different keys 
or tones can be given by proper manipulations of the 8. 
Taken altogether, the talking machine is a wonderful specimen of 
man’s ingenuity. Whether it ever can be anything more is 
doubtful. It cannot be applied to any practical purpose, unless, 
indeed, weak-nerved and feeble-voiced individuals should choose 





to purchase them and use them as mediums through which to ' 


address the public. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





IS ELECTRICITY A FORCE? 

S1r,-—Your correspondent, Mr, Preece, has thought it expedient 
to take no notice of the facilities which I pointed outto tary be- 
— well acquainted with the best published arguments against 
the “force” theory, although I showed clearly where he might 
find them. There is evidence of a certain prudence here ; but I 
cannot award even this qualified praise to his mode of receiving 
my request for the ‘‘ mechanical equivalent of a farad of electri- 
city.” Your correspondent’s way of avoiding an attempt to 
answer may a to those among your readers who are not 


fully accquainted with the facts attending the establishment of 
electro- etic units to be very effective, and some may even 


perceive a faint glimmer of wit pervading the apparently genuine 
retort. But I look wu a fits Sanam eneeee*ta-wee borates 
nihil, and to say the of it is very like an evasive means of 
escape from a difficult position. For, let me ask Mr. Preece, 
what is hisauthority for regarding the ‘‘farad” in the sensein which 
he has employed it ; or why should heconclude that I must neces- 
sarily attach the same meaning to the expression? The ‘‘farad,” 
according to the generally accepted intention of the word, is the 
B. A. unit of quantity. At least, we find it defined in this 
sense by Mr. Latimer Clark in his “‘ Electrical Measurement,” a 
work which is invariably acknowledged as the best authority on 
the subject, whether in regard to the ability and high position in 
electrical science of its author, or the soundness and excellence of 
the contents of the book itself, And I must assume that your 
correspondent could not but have been assured as to the sense in 
which I referred to the word in question, At page 44 Mr. Clark 
says, «The unit of quantity is called aee. . «6 ce « The 
farad is that quantity of electricity which, with an electrical force 
of one volt, would flow a resistance of one megohm in one 
second,” &c. &. And he says, further, that the unit of current 
is a current of one farad per second. At the commencement of 
the chapter he states the measures to be those universally adopted 
by the British Association, 

As a matter of course I spoke of the ‘‘farad” in this sense. 
Does Mr. Preece maintain that, because two individuals, even 
though one of them was Mr. Cromwell Varley, announced in a 
letter to the Electric Ti yph Review, now defunct, that the 
farad was something quite different from what it always had been, 
therefore everybody ought to and write about it as a mere 
abstract measure? Nay, the other of these two gentlemen, who 
is only known tome as “X. X, X.,” which is the signature he has 
used, actually differs from Mr. Varley as to the meaning of the 
terms they 3 For the latter calls the “‘ veber” the unit of 
current, and ** X, X. X.” calls it the unit of quantity. It would be 
waste of time to go through the definition and relations of the 
units, or speak of the changes, such as the substitution of ‘‘ micro- 
farad ” for “‘farad.” My object is to point out that my question 
to Mr. Preece was quite admissible, was not absurd, and that, if 
there be any absurdity connected with it, it attaches to the fact 
that your correspondent’s theory tacitly professes to afford means 
for answering it and for supplying the desired information. I 
have now only to suggest that this discussion might be continued in 
an irregular and profitless manner ad infinitum, unless we come 
directly to the point at issue. Mr. Preece says in his first letter 
(I quote his own words), “‘ But where the explanation admits of 
proof,” that is, as to the certainty of the truth that electricity is 
a force, “‘ it would be folly to give such a reply,” namely, that we 
do not know what electricity is. Hitherto, 5 has brought for- 
ward nothing, absolutely nothing, by way of proof of his theory. 
Let your op ny then, furnish, let us say, one or two proofs, 
and there will be some satisfaction in receiving them. I under- 
take, in return, to bring forward two or three on the negative side, 
and in addition other proofs that shall be clear to the understand- 
ing of persons who have not science to aid their good common 
sense. If Mr. Preece means to show or prove anything, I would 
urge him to employ positive arguments, a draw them from known 
facts relating to electrical phenomena and experiments, support- 
ing his case by mathematical formule in the ordinary way. 

Your REVIEWER. 





A SHORT ROUTE TO AMERICA, 

Sm,—In justice to that eminent engineer, Mr. Sandford 
Fleming, I think he ought to have the opportunity of denying 
that he lent his name to the scheme as named above, and pub- 
lished in your last Saturday’s number. Perhaps the proposers will 
be good enough to inform the public how the following obstacles 
are to be overcome, or how it can possibly pay :— 

First, the construction of a railroad of 158 miles through New- 
foundland, by a district of barren, rocky land, totally uninhabited, 
and mostly unfit for the habitation of man. 

Secondly, during the winter months the Gulf of St. Lawrence 
is totally unnavigable, so that all intercourse between the Mag- 
dalen Islands and the mainland is cut off ; and they lie to the 
south of Ship) in Canada, where the ferry is to land passen- 

rs and g from Newfoundland. The Cumberland Straits, 

tween Nova Scotia and Prince Edward's Island, two degrees 
north of Shippegwan, are always frozen during the whole of winter. 
Thus it is evident that the proposed route could only be available 
during the summer months, 

Thirdly, a great objection to it, causing heavy charges, will be 
the many changes of conveyance, no less than six times loading 
and unloading, from Liverpool to landing at Shippegwan. 

There is a probability that ere long the Atlantic may be crossed 
in a shorter time than now, enabling passengers to make the time 
— by the above-named new route. Who would then travel 

it? 

"When the above-named scheme was first talked of in Canada it 
was called a ‘‘ Confederation kite, flown to induce Newfoundland 
to join the Union.” A SEAL. 

23rd October, 1871. 


ABERDEEN BREAKWATER, 

Sir,—Owing to a paragraph appearing under the heading of 
“* Notes from Scotland ” in your issue of the 6th inst., an impression 
has been produced in the minds of some persons interested in the 
New South Breakwater works at Aberdeen that these works were 
seriously injured by the easterly storms at the beginning of this 
month. I shall be obliged by your contradicting this impression 
in your next issue, as the works were not damaged at all on that 
occasion. Wu. Dyce Cay, 

Harbour Engineer’s Office, Aberdeen, 

19th October, 1871. 








Tae SuttaN.—The Sultan, 12, armour-plate iron screw ship, 
Captain E. W. Vansittart, C.B., arrived in Plymouth Sound on 
Tuesday evening, on her return from a thirteen days’ cruise, and 
exchanged the customary salute with the flagship Royal Adelaide. 
The Sultan left Portsmouth on the 11th inst. She has been as far 
as 9 deg. W., and has been cruising in the chops of the Channel. 
Very wet weather has been experienced, with heavy swells, 
although the force of the wind was nevermore than 7. The ship 
stands up perfectly well under a press of sail, and rolls but very 
little, the extreme roll for the whole time being only 5 deg., while 
the extreme heel, with the wind at force 7 and the ship pressed 
with canvas, was only 9 deg. She stays remarkably well, but does 
not wear with the same my > pase were ae at 
general quarters, once ot at a targe the: 
made excellent practice ; but at t q ’ awe blan 
cartridge, the concussion was co! ay Srna: them th the 
guns shotted. The result, however, was one wine glass broken 
and one lamp unshipped. The crew are all well, aa the cruise 


altogether has been of a very satisfactory character, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—MM. Xavier and Boyveau, Rue de la Banque. 

BERLIN. —Messrs. A. AsuEr and Co., 11, Untre den Linden. 
VIENNA.—Messrs. GERoLD and Co., Booksellers. 

LEIPSIC.—A.rnHons Diirzr, Bookseller. 

MADRID.—D. Josz Atcover, Bditor and Proprietor of the “‘ Gaceta 


Industrial,” Preciados 49 y 51. 
NEW YORK.—Wiimer and Rocers, 47, Nassau-street. 


TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
tng questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
*. o 
inform j ents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order 
that answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

J. M‘K.— We will have nothing to do with submarine tunnels at present. 

A. 8. (Travaux-public, Bruxelles).— S80 far as we are aware the improvement 
is novel, and apparently useful. 

H. J.—We have not the least idea how many composite ships our Government 
have built ; perhaps some ef our readers can tell you. 

J. R.— You will find full instructions for calculating the power of compound 
engines for Tuk ENGineEr for March 11th, 1870. 

Incot.—The steel is melted in crucibles in a steel furnace; good bar steel is 
used. The making of very large castings in steel is a special trade, the 
details of which cannot be learned from books 

J. M.i—We never heard of the existence of such books. We believe that a 
paper on ‘* Mitchell’s Screw Piles” was read before the Institution of Civil 
Engineers. A copy might be had perhaps from the secretary. 

IzaLco.— We really could not not spare space to answer all your questions. 
Metals are melted in crucibles made of clay, which is very infusible. The 
temperatures at which metals melt vary. Wecould not answer your first 
question without knowing what kind of metal you want to melt. Suppose 
you go to the Free Library at the Patent-office, Southampton-buildings, and 
read Ure, Percy's Overman, ‘‘ Founders’ Guide,” dc. 














PERFORATED COPPER. 
(To the Editor of The Engineer.) 
Sir,—Can any of your readers give me a maker’s name of perforated 
sheet copper, and also of brass wove cloth 120 per inch ? 
Liverpool, October 23rd, 1871. A Constant SUBSCRIBER. 





WIND ENGINES. 
(To the Editor of The Engineer.) 

Srr,—Will any one inform me how the oil is supplied to the bea: of 
the wing shaft of those wind engines on light timber stands, and if the 
bearings are of brass, as used for pumping machinery, &c., and if the 
single vane at the back, for turning the top round, will do for any other 
purpose than pumping, instead of the circular fan and bevelcogs? Also 
are not annular sails the best? What is the usual height of stands and 
diameter of sails? I havea wind engine whose top does not turn round, 
and sometimes it goes at a high speed one minute and stops the next, 
but if I put a heavy fly-wheel at the other end of the shaft would it not 
keep it in motion until another blast of wind came? I am king of 
having a revolving top, as I wish it to drive my centrifugal blast fan. 

Glanville’s Wootton, Sherborne, Dorset, E. RK. D. 

October 24th, 1871. 

P.S.—What is the use of those governors like those on steam eugines 

in wind corn mills? 7 





MEETING NEXT WEEK. 


Cuemicat Socrety.—Thursday, November 2nd, at § p.m. : “ On Authra- 
flavic Acid,” by W. H. Perkin. 


Tae Enoreer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 

Half-yearly (including doublenumber) .. .. .. £0 14s. 6d. 
Yearly (including two doublenumbers).. .. .. £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made, THE ENGINEER is registered for transmission abroad. 

Letters relating to advertisements and the publishing department of the paper 
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day evening in each week. The charge for four lines and wnder is three 
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blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 
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THE LOSS OF THE MEGERA. 
Tue shameful on < the loss of the Megvera is nearly 
complete. Captain Thrupp’s despatches reached London 
on Saturda or Sunday, and on Tuesday morning they 
were published in the columns of our daily contemporaries. 
Nothing is wantiug now but the names of the men who 
insisted on sending a rotten ship on the longest possible 
voyage in the worst ible season, against the advice of 
every competent and impartial authority who had a chance 
of expressing an opinion on the subject. The culprits hold in 
all probability too high an official position to suffer for 
their offence in either person or fortune. Let us, then, 
have their names, since the nation can have nothing else, 
to receive the punishment deserved. There are many 
black stories in the archives of our Admiralty. There 
are tales of cruelty and wrong wrought on the 
sailor; tales of incompetence, and peculation, and evil 
wrought for lust of power and gold; but there is 
nothing to parallel the story of the Megera, because 
the wrong done in years gone by was mainly due 
to the spirit of the times, but the events connected with 
the Megzera have passed in days of enlightenment—days 
when ignorance is no longer accepted as justifiable in any 
man holding authority. In the broad light of public opinion 
the Admiralty deliberately staked the lives of 400 men on 
the chance of a worn-out ship being able to last a few 
months longer, and their fault is therefore beyond compa- 
rison greater than that of the men who in bygone days 
re. and flogged our sailors into mutiny, or suffered 
them to die by hundreds for lack of the precautions neces- 
to insure health. 
aptain Thrupp’s story is simple and straightforward, as 
the story told by a t sailor should be. At midnight 
on the 8th of June the chief engineer reported to him that 
the ship leaked a good deal; so pumps were manned, and 
the leak was got under for the time. Four days later it 
had increased again so much that donkey pumps were got 
to work. The went on increasing tal the 15th, when 
steam was got up in the main boilers to enable the bilge 
pumps to be used, and a course was shaped for the island 





of St. Paul’s, in the hope that the ship could there be so 
far repaired as to be able to proceed on her voyage. It was 
soon discovered, however, the defects in the ship’s 
bottom were not confined to the loss of a rivet or two, or 
the starting of a seam; on the contrary, her plates were 
honeycombed, and worn almost through. Here are Capt. 
Thrupp’s own words on the subject :— 

** The diver reported the ’s bottom was generally clean, but 
there were several —- my the leak he ecco § by placing 
his hand over each until he felt the suction of the leak through the 
hole; he could not say whether the other rusty spots were nearly 
leaks or not, but the corners of two overlapping plates were 
eaten eh wd the bed plate to the extent of ain, by l}in. He 
could easily have picked the rusty iron left with his knife, 
but thought it would not be right to do so. Besides these rusty 
spots, damaged corner-plates, and the leak itself, the diver re- 
ported five or six plates, from the keel upwards, looked very rusty 
under the stokehole. Between 8 a.m. and 9 a.m. on Sunday, 
the 18th of June, Messrs. Mills and Brown, engineers, reported 
again to me that, upon a further examination when fhe ship was 
pumped out dryer, gy Rand many of the girders daten through 
at the bottom, and o nearly so, one of those quite through 
ran across the plate through which the leak had taken place. 
The bilge pumps were constantly being choked, and on the doors 
of the valve boxes being taken off to clean them, also the lid of 
the non-return valve, pieces of iron were taken out about a 
quarter of an inch thick and an inch and a-half diameter, evidently 
having been washed from the bottom, for some of them had re- 
mains of cement on them. On receiving this second report, and 
also that of the diver, I came to the conclusion that, evidently 
breaking up as the ship was, the girders separating from the 
bottom, that bottom le in one place and very thin in many 
more, the pumps continually being choked with pieces of iron, and 
those thick pieces—that in the face of these reports from men who 
knew the nature and endurance of iron better than myself or any 
other officer of the ship, I could not longer persist in proceeding 
on our voyage with so many lives at stake, we being 1800 miles 
from the nearest part of Australia; so at 9.15 a.m. I turned the 
hands up, read prayers, and then informed the ship’s company that 
the ship was not fit to proceed on her voyage, and ordered provi- 
sions and stores to be at once landed.” 

Nothing can be plainer than that the ship failed to 
accomplish her voyage simply because she was worn out. 
There was no straining, no sudden failure of anything; 
natural decay did its work slowly and quietly, and none 
the less surely. But this is not all. Although Captain 
Thrupp makes no complaint, almost every h in his 
report contains additional evidence to the disgraceful con- 
dition in which the Megzra was sent to sea. Thus, the 
first time he anchored at St. Paul’s, with a second bower 
down, he found his ship dragging about two hours after 
the anchor was drop He then weighed, and “found 
the crown and both flukes gone ;” and this in a bottom 
of black sand. The vessel was then secured with the 
best bower, and the following day she again broke 
loose, the cable parting on this occasion close to the 
anchor. On June the 19th she weighed and steamed into 
a new berth, well sheltered and with sandy bottom. From 
this the ship again broke away, and on weighing it was 
found that a fluke had gone. Only a single anchor 
remained, and under the circumstance Captain Thrupp had 
no course to adopt save to beach the ship. All this is bad 
enough, but we have not done even yet. The Admiralty were 
determined that no chance of losing the crew as well as 
the ship should be wasted ; parsimony and incompetence 
did their worst. It should be obvious that if any doubt 
as to the seaworthiness of a ship exists, and she must be 
sent to sea, then the greatest care ought to be taken to 
provide her with plenty of sound boats ; and if she is to be 
propelled by the wind then should her sails be the best 
possible. What says Captain Thrupp on those points: 








“The boats require constant repair; one cutter, a very old 
boat, is so damaged that she cannot be repaired.” “The | 
new sails for the Clio, Blanche, and Rosario, I had hoped , 
to save from being used at all, but the weather is so cold, | 
the Megera’s sails so thin and worn, the men getting wet | 
at night, that I reluctantly gave permission for those new 
sails to be used to cover stores and tents.” It would be 
useless to add a syllable of comment. 

No doubt vigorous efforts will be made to shift the re- 
sponsibility from one official to another. It is equally cer- 
tain, however, that some person or persons in authority at 
the Admiralty sent the ship to sea, and we think we know 
enough of public opinion in this country to state that 
Englishmen will not rest satisfied until the whole story of 
the events which led to the despatch of the Megzra has 
been published. The culprits may rejoice in one fact 
—however much they may suffer in consequence of 
publicity, they may rest assured that under no circum- 
stances can they be punished more severely than they de- 
serve. 

THE INDIAN GOVERNMENT STEAM TRAIN, 

Very many of our readers will, we believe, join with us 
in thanking Lieut. Crompton for the extremely interesting 
abstract of his diary which we publish in another pare. 
It is simply an epitome or abstract of his log book, in 
which he writes down every event and circumstance con- 
nected with a trip almost, if not wholly, unparalleled in 
len and immunity from accident or breakdown. It 
will be seen that the narrative manifests in every line the 
desire on the part of the writer to speak the whole truth 
concerning his experiences. He softens nothing; he never 
hesitates at making a statement which can convey infor- 
mation, whether it does or does not appear to be quite 
satisfactory to manufacturers or any one else. Thus we 
have the whole circumstances of the failure of the india- 
rubber tire, the bending of a connecting rod, and the 
bursting of a Field tube, put honestly and straightforwardly 
before the world. This truthfulness imparts an unusual 
value to the diary. Unfortunately, so much has been said 
and written about steam on common roads that is not true 
that impartial engineers are slow to believe what is told 
them on the subject; but no such hesitation need be felt 
in this case. Lieut. Crompton has evidently extenuated 
nothing, and, as a consequence, what he has written may 
arn pe aan well worthy of being placed on record for 

ture use, 

Lieut. Crompton has given some explanation in the 

i ning of his diary of the causes which induced him to 
however, to 





e so long a journey. It may be well, 
supplement what he has said by a little further information, 
eneed hardly stop to statethat there areenormous districts 


in India yet untraversed by railways, although possessed of 
certain moderatel quad lines dt main road. Dp ety 
to, or been forced upon, the Indian Government that sec- 
tions of these roads might be worked to advantage by steam. 
Lieutenant Crompton was entrusted long since with the 
carrying out of experiments in India with a view to deter- 
maine how far scheme was practicable. He worked a 
couple of light road steamers in India for many months, 
with results so satisfactory that he was sent home by the 
Government to obtain, if possible, better and more 
powerful engines. In this there was little difficulty, and 
Messrs. Ransomes, Sims, and Head, of Ipswich, were 
entrusted with the construction of four engines of an im- 
proved type. We confess that we are unable to say accu- 
rately by whom these engines were designed; so far as we 
know they are the result of the labours of Mr. Thomson, 
and Messrs. Ransomes, Sims, and Head, aided by the 
advice of Lieutenant Crompton. The first engine con- 
structed was the Chenab, and that, as our readers know, 
was a complete failure, because the Thomson “ pot ” boiler 
could not be kept tight, and would not make steam enough. 
Lieutenant Crompton and Messrs, Ransomes, Sims, and 
Head, then carried out some experiments with vertical 
boilers of various types, which resulted in the adoption of 
a Field boiler designed by Mr. Olrick. Of the results 
obtained with this boiler we shall say little. According to 
Lieutenant Crompton’s diary the boiler made steam enough, 
but proved very defective in other respects—first as 
regards the evaporative efficiency per pound of fuel, and 
secondly as regards priming. It must be borne in mind, 
however, that this boiler was specially designed to burn 
wood, and the bricking up of the grate would not in itself 
necessarily entail the presence of all the conditions most 
favourable to the use of coal in the boiler. As regards 
the priming, it must be observed that the boiler was 
sorely tested; very few boilers will stand the sudden sub- 
stitution of brackish water for fresh without manifesting 
displeasure. Still, after all has been said in the way of 
disparagement that can be said, it is still the fact that 
enough has been done to prove that long journeys can be 
run on all sorts of roads with success and at speed by the 
aid of steam. 

Lieut. Crompton has courteously promised that he will, 
on his return to Ipswich from Edinburgh, place the results 
of the whole double journey in our hands in a tabular form, 
gen them with some criticisms of his own. 
What may be the general conclusions at which he has 
arrived regarding the peculiar type of engine under notice, 
we are of course unable to say. But we formed our own 
opinions on the occasion of the Chenab’s trip to Stafford, 
narrated by our special correspondent at Wolverhampton 
during the last meeting of the Royal Agricultural Society. 
These have been in no way affected, except in so far as 
theyare strengthened, by Lieut. Crompton’s communication; 
and we have no hesitation in placing them now before our 
readers, because it is hardly possible that anything will 
occur to modify our views. 

In the first place, then, let us consider a “ Government 
steam train,” that is to say engine and omnibus, as a whole; 
secondly, let us deal with the engine alone. Now to us the 
arrangement of the train appears to be defective. The 
omnibus, having two wheelsonly, isvery unmanageable when 
separated from theengine, and whilerunning the whole weight 
is concentrated on a single pair of wheels of great breadth. 
It appears certain that when fully loaded, as much as three 
tons may be brought on each wheel. If there was any 
peculiar advantage to be derived from this we should not 
object, but we cannot see that anything is gained except 
novelty of design; and we feel not the least doubt that a 
good four-wheeled omnibus would run very much lighter 
weight for weight. Again, weare by no means certain that 
the double story system is not a serious mistake. The 
second-class passengers are to be carried on the top; but 
where would the omnibus, as it stands, be in an Indian 
dust storm? It appears probable that in anything like a 
moderate gale the top would be blown clean away, if not 
the whole omnibus. Leaving this point open, however, 
for the decision of such of our readers as have had 
Indian experience, we may go on to point out that, as the 
omnibus stands, no provision whatever is made for the 
conveyance of so much asa portmanteau. English people 
especially, seldom travel in India without — quantities 
of baggage, but if so much as a single bullock trunk is to 
be carried by the omnibus in question, it must be done by 
discarding outside passengers. We shall say nothing of 
the fact that various impedimenta belonging to the engine, 
such as hose, force pump, screw jack, &., are now 
carried on the omnibus, because this will be remedied no 
doubt; but it still appears certain that the omnibus is not 
well designed for its intended use. The work would be 
much better done, in our opinion, by two four-wheeled 
omnibuses, with ample stowage room on the roof for lug- 
gage. One omnibus might be first-class, and mt eo | 
fitted up; the other much plainer, for natives and second- 
class passengers. The additional weight need not exceed 
one ton at the most, and we believe it is quite possible that 
it would not at all exceed that of the single omnibus now 
used. 


As regards the engines, we have not the least hesitation 
in stating that they are all wrong in principle from first 
to last. “These be brave words,” no doubt, and we are by 
all the rules of criticism called upon to justifythem. In 
order to do this we must deal with the subject at some 
length, 

In designing these engines the designer or designers, was 
or were, actuated, beyond question, bysomereason in — 
a special form or type to the exclusion of any other. To us 
it appears manifest that the first duty of the designer was 
to go to the best examples of modern practice in steam en- 
gineering, and, selecting a bit here and a bit there, to build 
up a concrete whole eee os Par that had not been 
tried and found the best of its kind. It should be as no- 
thing in a designer's eyes that he thought a given device or 
expedient was better than any other device or expedient. 
He should know it to be superlatively good before he 
used it; it assuredly is not easy to induce any 
government to adopt that which is novel; and a mode- 
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rate or even trifling failure may establish an amount 


of prejudice which it is almost impossible to over- | perf 


come subsequently. Tested by such a rule as this the 
design breaks down at the outset. Why was a vertical 
boiler adopted? The answer is simply that Mr. Thomson 
believed in the pot boiler. This was tried accordingly, and 
failed utterly. What would the consequences have been if 
Lieut. Crompton had taken out his four engines with pot 
boilers untried to India? The ruin of the entire scheme, 
that is all. Apart from Mr, Thomson’s preference for the 
pot boiler, there is not, so far as we are aware, a single 
reason to’ be urged in favour of the selection of a vertical 
boiler. One fact alone was sufficient to condemn its adop- 
tion under the circumstances, viz., that the whole body of 
experienced traction a builders in this country use the 
locomotive type, and the locomotive type only. The use 
of a vertical boiler entailed the employment of a new and 
comparatively untried device in the construction of four 
engines, which should not have been experimented with in 
any way. Itis | to the point to urge that vertical 
boilers do very well. We have no extended experience to 

rove that they do well in the case of traction engines. 
Endied, Lieut. Crompton’s own communication constitutes 
few records that we possess of any experi- 
ments with them which are of value. If vertical boilers 
were ever so good for the purpose in hand, it should have 
been sufficient to secure their rejection that they were not 
used ordinarily by English engineers in building road loco- 
motives, to say nothing of the fact that in a very large 
number of cases they have been tried and rejected for 
this special purpose in favour of the locomotive type. 

The next point against the engine is that it is enor- 
mously too heavy. Just fancy an engine with a pair of 
8in. cylinders, 10in. stroke, and only having 177 square 
feet of heating surface, weighing without coal and water 
nearly 12 tons, and this 12-ton engine employed in hauling a 
maximum load of just about one-half its own weight ! 
With due precautions the weight of the engine might 
easily have been kept down to nine tons empty without 
in any way impairing its efficiency. But it could aot be 
done in connection with a design in which every indi- 
vidual member of the machine has to do its own work, 
and take its own strains, unassisted by any other portion. 
And this is another example of the difficulties entailed by 
the adoption of a boiler which not only does nothing to- 
wards supporting or strengthening the machine asa whole, 
but actually requires to be secured itself with heavy 
diagonal braces to a heavy lougitudinal frame. A reduc- 
tion in the weight of the engine by four tons would be a 
much greater benefit than appears at first sight, especially 
with elastic tires. There is a limit of elasticity in india- 
rubber which it is very easy to exceed, and when it is 
exceeded the wheels lack “life;” in other words, the 
expansion of the rubber behind does not compensate for 
the loss occasioned by flattening it in front of the tread of the 
wheel, and the consequence is that the draught resistance is 
much augmented. On all roads, and under all circum- 
stances, there is reason to believe that the resistance in- 
creases in a more rapid ratio than the weight per wheel, 
and we think we are correct in stating that the best re- 
sults Mr. Thomson has ever obtained have been got with 
light engines, and that with every increase in weight there 
has been a rapid falling-off in efficiency. 

Another error consists in the adoption of two speeds, 
For such work as the Indian Government steam train will 
have to perform the expedient is unnecessary; it only 
entails weight and complexity. At a velocity of ten miles 
an hour the engines in fast gear make but 157 revolutions 
perminute, theratioof gearing being threeand three-quarters 
to one. If the ratio had been increased to five to one the 
engines would make but 210 begin minute at ten 
miles an hour, and such engines as Messrs, Ransomes, 
Sims, and Head make ought to be quite safe at 300 revo- 
lutions for an hour together. It certainly will not be because 
of any defect in workmanship and material if they are not. 
If this ratio of gearing were adopted, then a small increase 
in the size of the cylinders would so much further augment 
the power of the engines that the slow speed would be 
rendered altogether unnecessary. A counter shaft and 
wheel, three pinions and two bearings, and a set of 
clutches, would have been saved, and the weight and chance 
of breakdown would have been avoided. The proper en- 
gine for the work to be done would have been one of the 
railway locomotive type, without a single superfluous 
member, and it would be extremely unlike the Ravee in 
every respect except good workmanship and material. 

We have spoken our minds very freely. We have the 
success of steam on the highways of Europe and India 
much at heart, and we understand clearly that no success 
is to be hoped for unless engineers interested do all that 
lies in their power to obtain success, We should be remiss 
in the discharge of the duty we owe our readers if we did 
not express our —e freely, whether they may or may 
not differ from the opinions entertained by others. Our 
views must be taken for just what they are worth, and it 
is certain they will be taken for no more. It is only by 
the free discussion of results obtained by experiment that 
substantial progress can be made in engineering science; 
and if any of our readers will show that we are wrong in 
the opinions we hold, and that the Indian Government 
steam train is ‘as good as it possibly can be, we shall be 
happy to acknowledge ourselves mistaken, 

One word in conclusion. We expressly desire to warn 
our Indian readers against forming the idea that the Ravee 
and her sisters, will prove inefficient or unsuitable for the 
pu in view. On the contrary, we have every reason 


one of the ve 
th 


to believe that they will give satisfaction an prove 
efficient and serviceable in no ordinary degree. It is im- 


vossible to read Lieut. Crompton’s diary and to doubt this. 
Batwe believethat engines of a different design would dostill 
better and give more satisfaction, not perhaps to the public, 
but to those who have to pay for fuel and repairs. As far 
as tke conveyance of passengers is concerned, the people of 
India likely to use the steam train may rest content that 
the engines which Lieut. Crompton will take out with him 
will answer their purpose admirably. But we have not 


written for the general public, but for a technical public, 





actuated the while by the idea that nothing can be called 
ectly satisfactory until it is the very best of its kind, 
and that the attainment of perfection is only to be hoped for 
as a result of the freest and most impartial expression of 
opinion. 

ARBITRATION, 

Tue days of strikes and lock outs have not gone by yet» 
In the North of England the system of settling trade dis- 
putes by arbitration has failed. This is an iron age, and 
the largest iron-producing district in the world is Cleveland, 
It is only twenty years since the rich ironstone in these 
Yorkshire hills was first turned to practical account, At 
that date the meandering Tees rolled slowly on from the 
High Force to the German Ocean, and beyond the 
leaping of the king of fish and the sailing of a few 
wooden ships which carried coals from the Durham col- 
lieries to distant parts, there was little to disturb the 
surface of the stream. The steam engine had only become 
familiar on the Stockton and Darlington Railway, and the 
line had just been extended to Middlesbrough. That 
town, which has since become the Birmingham of the 
North, was but a small shipping place. furnaces 
were erected and finished; ironworks were speedily con- 
structed. Activity prevailed in every department of the 
staple industry, and Middlesbrough, “ the youngest child 
of England’s greatness,” sag apace. But after a time of 
unparalleled prosperity the ironworkers asked for higher 
wages than their employers would give, and a strike was 
the result. Misery and starvation followed as usual, and 
the bitter cup having been quaffed to the dregs, the struggle 
ended, and work was resumed, Often besides has this iron 
town been the centre of a suicidal fight between capital and 
labour. Those industrial wars affected the whole of the 
North of England and attracted the attention of the 
nation, Many suggestions were made for preventing a 
recurrence of this old method of settling trade disputes by 
brute force, and ultimately in March, 1869, a Board of 
Arbitration and Conciliation for the Iron Trade of the 
North of England was formed. The members of this board, 
an equal number of representatives of employers and work- 
men connected with the various manufacturing ironworks 
and two secretaries, met at stated periods, and all trade 
matters were discussed and settled by them in an amicable 
manner. When the board were unable to agree respecting 
the rate of wages they called in the aid of an independent 
gentleman as arbitrator, whose decision was accepted as final. 

Until the present year this excellent system succeeded in 
satisfying all parties concerned. On the lst July last the 
men, exercising their right under this system, asked for an 
advance of wages. They claimed an increase of 10 per 
cent. The question was referred to Mr. Thomas Hughes, 
M.P., and he, as arbitrator, having had figures before him 
showing the real position of the masters with regard to 
contracts, awarded an advance of 4 per cent, At that time 
the prospects of trade were very encouraging, and the men 
took a step which indicated clearly that they were not 
earnest in their belief in arbitration—they protested 
against Mr. Hughes’ decision, The employers, anxious to 
maintain a mode of settling disputes in a reasonable way, 
agreed to a suggestion made by the men that the figures 
upon which Mr. Hughes had based his decision should be 
verified. This was done, and the returns of the masters 
were substantiated. Last week Mr. Hughes met the 
Board of Arbitration at Middlesbrough, the capital of 
the iron trade, and gave his final aw 

That gentleman, who has made his task a labour of love, 
confirmed his previous award,and we do not hesitate to state 
here that as a conscientious man he had no alternative but 
to — that course, the statement upon which his decision 
in July last was based having been corroborated by an 
experienced London accountant after a thorough exami- 
nation of the books of the whole of the employers, 
But the ironworkers declined to accept this award, 
and even before it was made they held meetings 
at Stockton and Darlington, and d resolutions 
of an intimidating character, declaring that nothing 
short of a further advance of 5 per cent. would satisfy them. 
The Board of Arbitration, knowing that the men through- 
out the North would strike if they did not get the advance 
they asked for, promised to consider what steps should 
be taken. Being unable to come to a decision, they 
adjourned until the following day, and then agreed to give 
the advance of 5 per cent., and to adopt a sliding scale 
based upon the realised prices of iron for the future regu- 
lation of wages. It must not be forgotten that the men, 
as members of the Board of Arbitration, were bound in 
honour to have accepted Mr. Hughes’ award, which should 
have remained in force up to the end of March, 1872. The 
men were of opinion that it would have been unfair, as 
trade was in such a pees ary barrage and as prices had 
improved, to have compelled them to work on at the wages 
which Mr. Hughes had fixed on the basis of returns 

laced before him in the beginning of the present year. 

ould the men have considered the question in this light 
had matters been reversed and been depressed ? 
We venture to say they would not, but would have held 
the masters to thei eu Notwithstanding this fla- 
grant violation of the bond the men were under, the board, 
unwilling to dissolve, actually advanced the wages. In 
spite of all the fine writing about the advantages of arbi- 
tration, and of the eloquent speeches which have been made 
by flatterers of the working men on their apprecia- 
tion of the system, we are in a position to say it 
has never been popular with the ironworkers. The 
expense of carrying on the Board of Arbitration 
for the iron trade of the North of England amounts to 
about £1000 a year, and as wages are as in other dis- 
tricts where there is no Board, the men look with distrust 
upon the whole of its operations, The simple truth is that 
the ironworkers have not faith in their own representatives 
at the board, whom, they say, “have not a fair chance with 
the masters.” This prevailing feeling was practically illus- 
trated in an unpleasant manner to Mr. Hughes at Middles- 
brough, on Tuesday week, when he attempted to address a 
public meeting of ironworkers. The conduct of the bulk of 
the men present was simply shameful; and Mr. Hughes, ina 
moment of great excitement, after disgraceful interruptions, 





told them so, The school boards throughout the country 
will have to do a considerable amount of work before arbi- 
tration will be fairly and honestly accepted by the iron- 
workers of the North of England. 





FORELGN PERIODICAL LITERATURE. 

Tue September number of the “Journal des Savants” opens 
with an article by J. Bertrand, in the form of a review of M. 
Mouchot’s work, on the subject of the industrial applications of 
the sun’s heat. It contains an account of some of the attempts 
hitherto made to construct solar engines, together with an 
examination of the theoretical principles on which such machines 
are based. The only other article to be noticed is one by M. 
Beulé on the shops of Pompeii, and the remains of the various 
trades carried on therein. 

Amongst the papers recently presented to the Bavarian Aca- 
demy of Sciences, and reported in No. 2 of the “ Sitzungsberichte” 
of that rex we find a note by Vogel (p. 109) on a fatty sub- 
stance which he has discovered in yeast. The same author states 
in a subsequent paper, at p. 118, that sulphuric acid is almost 
always found amongst the products of combustion of coal gas, 
If a platinum capsule be kept filled with water, and exposed to 
the heat of a Bunsen burner, sulphuric acid will be deposited on 
the portion of the capsule in contact with the flame; on being 
washed with distilled water the presence of the acid is rendered 
apparent by the formation of an insoluble precipitate with chloride 
of barium. If an iron vessel be employed, a deposit of basic sul- 
phate‘of iron is formed, and if a drop of ferrocyanide of potassium 

placed on the moistened surface a precipitate of Prussian 
blue is immediately produced. The author thinks that this sul- 
phuric acid is due to the presence of bisulphide of carbon, which 
is fermed during the distillation of coal containing sulphur. Herr 
Bauernfeind (pp. 124, 157) contributes two papers relating to the 
use of the plane table, The next article is by Herr von Schla- 
gintweit-Sakiinliinski, the well-known Asiatic traveller, and is 
devoted to a description of an ancient Indian clepsydra, or water- 
clock, and a gong used in connection with the clock for the 
purpose of striking the hours. The clepsydra is extremely 
simple, and consists of a vessel of thin hammered copper, in the 
shape of a kettledrum, having a hole at the lower part. The 
bowl being placed on water becomes gradually filled, and at 
length sinks with a gurgling sound, which attracts the attention 
of the observer, who empties the bowl and replaces it upon the 
surface. The instrument in question takes seventy-two minutes 
to fill, but the time is slightly affected by the specific gravity and 
temperature of the water. The article concludes with a detailed 
account of the gong, and of gongs in general, together with a 
disquisition on the standard pitch and scale of Eastern musical 
instruments. Herr von Pettenkofer (p. 170) describes a method 
of determining carbonic acid in potable water. H. Spirgatis gives 
an account of a very interesting fossil resin which occurs in the 
amber deposits of Samland, East Prussia. It is known by the 
workmen under the name of “unripe amber,” and is supposed 
to be amber in a sub-fossil or imperfectly formed condition. The 
analyses appear, however, to show that it is not related to amber. 

In the current number of the “Bulletin” of the Academy of 
Sciences of St. Petersburg (No. 4, vol. xvi.) we have to note a 
paper by F. Minding on the method of least squares. Von 
Glasenapp (p. 321) gives the ephemerides of Encke’s comet for 
the present year, and F. von Maclay (p. 346) communicates the 
results of some observations of the temperature of the sea in N. 
lat. 3 deg., and W. long. 24 deg. 24 min., at a depth of 6000ft. 
The thermometer marked 27°6 Cent. at the surface, and only 3°5 
Cent. at the depth above mentioned. 

The “Zeitschrift” of the German Association of Eng 8, 
No. 8, 1871, opens with an elaborate report of experiments with 
the Allen engine, by R. R. Werner. This is followed at p. 553 
by a memoir by T. Springmann, on the present condition of aérial 
navigation, in which the author gives an account of some of the 
numerous experimental balloons which have been tried during 
the last few years. H. Heinemann (p. 567) contributes some 
remarks on the velocity of efflux of steam with reference to a 
boiler explosion which occurred at Remscheid in June last. At 
p. 571 we find a description of a simple arrangement of hydraulic 
lift used in the Gottessegen mine at Antonienhiitte. The appa- 
ratus being situated at a considerable depth no pumps are 
required, the necessary pressure being obtained by a head of 
water of 104 metres from the surface. The lift is only 26 
metres. A notice of various iron roofs recently erected is to be 
found at p. 577. The new pumping engine at the Ferdinand 
mine at Kattowitz, Silesia, is described at p. 593. The mine is 
1000ft. deep, and is divided into three lifts of about 330ft. each. 
The new double-acting blowing engine of 750-horse power at 
Konigshiitte is briefly noticed at p. 595. Herr Nack explained 
the constitution of the boiler insurance associations established 
in this country and elsewhere, with a view to the formation of a 
similar society for Upper Silesia. A long historical paper on the 
steam plough, and on steam cultivation in general, is contributed 
by Herr Dietrich at p. 597. As @ supplement to the foregoi 
paper Herr Twpffer (p. 605) gave an account of the use of the 
traction engine and its application to agricnlture. 

The “Giornale dell’ ere Architetto Civile ed Industriale,” 
No. 8, contains the concluding part of A. Icilio’s memoir on the 
strength of iron girder bridges. 8S. Vecchi (p. 466) contributes 
an article on a new m of axonometric perspective, which we 
have alluded to on a former occasion. P. Guzzi (p. 481) gives a for- 
mula for calculating the power transmitted by a belt. At p. 490 we 
find a short biographical notice of the late 0 Somm: 4 
one of the engineers of the Mont Cenis tunnel. Pro 
Brioschi (p. 493) presents some considerations on the formula 
in Humphrey and Abbot’s work on the physics and hydraulics 
of the Mississippi river. The number concludes with a very in- 
teresting and extended series of ys me poe Professor Cleri- 
cetti, on the strength of cement of us kinds. The 
effect of age, exposure to 





running and stagnant water, alternate 
exposure to air and water, and the effect of damp earth, are set 
forth in the tables with great minuteness. 
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SHEARING MACHINE AT THE BOWESFIELD IRON WORKS. 


DESIGNED AND CONSTRUCTED BY MESSRS. J. BENNIE AND CO., ENGINEERS, GLASGOW. 


FRONT ELEVATION 











In the annexed engraving we give drawings of a new shearing 
machine of a powerful kind, as designed and constructed by Messrs. 
James Bennie and Co., Glasgow. It is intended for cutting up 
puddled iron of large scantling, the machine now illustrated 
being capable of shearing bars 16in. by lgin. section at each cut. 
Two of these machines have just been supplied by Messrs. Bennie 
and Co, to the Bowesfield Iron Company, who have recently com- 
menced operations in extensive works built by themselves on the 
banks of the Tees at Stockton. 

The three elevations we have shown are sufficient of themselves | 
to explain the design and action of the machine. The upper shear | 
knife is fitted to a ponderous slide which is moved vertically by ' 





SIDE ELEVATION 


an eccentric, steel shaft, and double purchase gearing driven by an | 


engine of 12-horse power fixed at one end of the machine. Every 
one who knows anything of ironworks is aware that the machinery 

or shearing requires to be of considerable strength; in fact, that 
it is quite a usual circumstance to find this class of machinery in 
malleable ironworks in a very crippled or brokendown condition, 
and, it may be, with repairs executed in a manner more remark- 
able for clumsiness and strength than for symmetry or neatness. 
The reason of this condition of things is quite obvious to any one 
who takes notice of the to which such machines are sub- 
jected. Puddled bar shears have usually very onerous duties to 
perform, Their ae are kept almost constantly filled with a semi- 
malleable iron of a nature only a few degrees removed from that 
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of cast iron; the edges of the steel knives are quickly blunted, and 
not seldom they are working wide of actual contact. The conse- 
quence is that these machines are exposed to strains and shocks of 
a ae kind, and sooner or later they succumb by sheer over- 
wor! 

It will be observed that the machine under notice is designed 
with special regard to strength, the lower jaw being ye by 
strong wrought iron stay bolts let into each side diagonally. The 
_ also of the slide, although cast of great thickness and well 

racketed, are tied together by a wrought iron bar across the face. 
Shears of this design take up much less room than lever shears of 
equal power, and seem altogether better adapted for the cutting 
down of puddled bars. 








A MODEL COLLIERY PLANT. 

THOSE who dwell in the mining districts of South Staffordshire, 
or who are in the habit of occasionally visiting those parts, will 
have become accustomed to see small rickety engines, heavy 
chains, and clumsy looking pit frames, used for drawing the coal 
and ironstone from the bowels of the earth. To such as these the 
idea will be conveyed that what might be a model colliery plant in 
the Black Country would still be insignificant when compared 
with those in the younger districts. e plant of which we are 
about to speak is not only superior to anything in the southern 
portion of this central conl-Beld, but would refiect credit on an: 
portion of the kingdom where mineral fuel is raised. Stafford. 
shire is favoured with the finest bed of coal that has yet been 
discovered, and by far the greater portion of this magnificent seam 
of thick or ten-yard coal has been raised by small engines geared 
off by small pinions and large crown wheels to shafts bearin 
niche into which are wound heavy flat rivet or w 
blocked chains. In too many instances may now be seen one of | 
these engines ening in the midst of from four to eight shafts, | 
some over a hund: yards distant, all of which are worked | 
from it. The cumbrous chains travel along lines of rollers 

laced upon posts, and over pulleys about 4ft. diameter surmount- | 

ng three ugly 7. which compose what is called a pit frame. | 
It is true that of late years several somewhat better ts have | 
been erected, having in most instances only one pair of shafts to a 
larger beam engine but still geared off, wire ropes instead of 
chains, improved pit frames, and cages working in guides, in the | 
place skips. But still these are not what they should be to | 
raise so many tons of coal, and it is only in very few places | 
that direct-acting engines, and especially a pair coupled to- | 
gether, can be found. The Grace Mary Colliery at Oakham, 
near Dudley, which we hold is a model of its class, has been laid 
out by the proprietor, Mr. Samuel Minton, a gentleman of great | 
experience in mining matters, who determined to have here the | 
most suitable appliances, and who, therefore, before ing, | 
visited not only the principal collieries of this country, but those 
of the Continent, and inspected all the most approved modern 
arrangements. This colliery is not only worthy of notice because | 
of its superiority over those around it, but on account of the | 
many interesting facts connected with the sinking. It is situated | 
on nearly the highest summit of the Rowley Hills, and is the | 
second enterprise in search of 
hills, from which the celebrated Rowley stone is obtained, are | 
com almost entirely of igneous or trap, and purple 
maris, which are properly beds of the same rock in a decomposed 
state. In several portions of the coal-field this basalt protrudes 
above the coal measu but nowhere to such an extent as 
between Dudley and Rowley, where it forms a range of hills about 
two miles in length and one mile in breadth, standing 300ft. above 
the level of the surrounding district, and 700ft. above the level of 
the sea, These hills are entirely encircled by the coal measures, 
> Mr. J. B. Jukes, of the 








which overlap on all | 

Royal Commission, who was undoubtedly the best authority 
upon the South Staffordshire coal-field, gives in his memoirs the 
fall ese Rowley Hills. He 


eee but lucid description of ! 
says, ‘There are to be seen occasionally on the slope of the hills, 
SERMALE rahe eeiete stunted sol ongles teaeentn 4 
or con’ roun an ragments 0! 
igneous rock lying in a brown and rather ferruginous paste, that 
looks like the débris of a basaltic rock. If these beds be connected 
with the basalt, which seems almost certain, it shows that the 
basalt was an eruptive rock, poured out on the surface in the 
form of a sheet of lava, whether subaqueous or subaerial, imme- 


coal beneath this range. These | 2 





diately after the formation of the part of the coal measures which 
lie below it. These trappean breccias or conglomerates belong to 


and a into the coal measures, and, therefore, the basalt of the 
Rowley Hills also belongs to and forms part and parcel of the coal 
measure series. That it was formed during the coal measure 
period seems also probable, from the fact that it has been subse- 
quently affected by all dislocations and other accidents that have 
happened to the coal measures.” 

n bygone years it was said, by those well versed in mining 
matters, that no coal would be found under the Rowley Hills, nor 
even within a mile of the outward The whole area was 
looked upon merely as an any waste, under which the coal 
measures had either never been deposited, or if once there had 
been destroyed by the volcanic action. That these idegs were 
erroneous has long been proved, for some of the best collieries in 
South Staffordshire have been near the edge of these hills, and 


Ti 
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recent explorations leave little doubt that coal exists in some state 
or other under the whole of the hills. In driving the Birmingham 
Canal tunnel in 1 which passes through the base of the 
Rowley Hills, and of w' we gave full partioul s when noticing 
the excursion of the during the recent 
visit of the Iron and Steel Institute, no basalt was met with. 
This gave almost undoubted proof to geologists that coal existed 
in the hitherto unexplored region. The Earl of Dudley’s agent, 
Mr. E. Fisher Smith, sta with this information as a 
groundwork, and having in addition other facts gained by workin 
coal at the foot of the hills, sank two shafts from one o 

of the hills, This was the first venture 
er the hills themselves, and was considered an 





the lower 
for coal 











undertaking of great importance. No basalt in situ was met with 
in sinking these shafts, although there are large masses of this 
substance a short distance from the pits on all sides. In approach- 
ing the thick coal, which is 232 y deep, quantities of very ex- 
plosive gas were given off, and the coal was much altered, and 
quite anthracitic in nature. Two beds of injected trap were found 
in the gubbin and white stone measures, and these, as well as 
the heathen coal, were so inferior, as not to be worth getting. 
In driving out the thick coal was found very much contorted, and 
very difficult to follow ; yet, for all this, a considerable quantity 
of good coal is brought to the surface. The pits at the Grace 
Mary Colliery are sunk from a much greater elevation than those 
we have just mentioned, and although about a stone’s throw from 
an extensive quarry, where over a hundred feet thick of columnar 
basalt is exposed to view, with 
the exception of 6ft. at the sur- 
face none of this trap was en- 
countered, as at the Earl of 
Dudley's pits. The strata were 
free from any trace of the 
basalt, and the coal measures 
were in their usual position, 
without any disturbance what- 
ever, till the thick coal was 
reached, when a few straggling 
intrusions of trap were met 
with ; but these were of little 
importance, and no trace of it 
whatever was to be seen below 
the thick coal. The 2ft. and 
broach coals were found to be 
3ft. Gin. thick, at a depth of 203 
yards ; the thick coal, 34ft. 6in. 
thick,‘at a depth of 258 yards; 
the gubbin ironstone measures, 
10ft. thick, at a depth of 275 
yards; the heathen coal, 6ft. 
thick, 2774 yards deep ; and the 
white ironstone measures, 3ft. 
thick, 284 yards deep. The 
thick coal is of a good quality, 
excepting where it comes into 
immediate contact with the 
trap rock, and the heathen coal 
an Ds am stone are of a 
splendid quality, said to be the 
best yet found in Staffordshire ; 
and this is remarkable, as in the 
surrounding collieries these 
measures are almost entirely 
wanting. Mr. Minton has been 
rewarded for his enterprise 
finding a large area of these rich mineral treasures, and it is not 
unlikely that in his explorations he may meet with the central 
stalk, quoust which the molten lava was poured out, 

The plant at this colliery is capable of raising 1000 tons of 
minerals per day, but about 500 tons only will be drawn at first. 
The engines have been made by Messrs. Withinshaw and Co., Bir- 
mingham Engine Works, Wiggin-street, Birmingham. The firm 
have lately removed from Broad-street, where they carried on 
their business for several years, requiring better accommodation. 
The two engines have each 25in. cylinders, and work a stroke 
of 4ft.; they are coupled together, having a wood-lagged drum 
12ft. Gin. diameter between the two cranks. We give 
a side view, plan and end elevation above, and at page 286 
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la (sic) section and part elevation. These engincs 
rae, sinety well adapted for colliery purposes; they 
are plain, strong, without complication, and very well fitted. 
They are equally proportioned, and do the work required from 
them admirably. There are no features particularly new; the 
slide valves, as will be seen, are balanced by a simple piston, and 
are as easy to handle with the steam on as when itis off. The pis- 
tons are packed with metallic rings, so proportioned as to press 
equally on every portion of the circumferences of the steam 
cylinders which are not worn oval, The piston-rods work through 
the back covers, in which the glands are made of extra length to 
dispense with back slides. In the reversing gear the links are 
fixed on rockers, and the blocks alone move up and down, so that 
when in either full backward or forward gear both the eccentric 
rod and the valve rod are sloped to the top or the bottom of the 
link. This gear works very well; yet we must confess we would 
rather see a movable link with the eccentric rods and valve rods in 
a direct line when in full gear. The steam and exhaust pipes are 
all arranged beneath the engine-house floor, and are, therefore, 
out of the way. The brake wheel is in the centre of the drum, 
and the brake is worked by the foot of the driver, who also has 
the steam valve and the reversing lever close to his hands. A 
powerful steam brake is being constructed, so that it can be used 
in a case of emergency. The foundations to the engines and en- 
gine-house are very compact and substantial, and this is necessary, 
as they are on the side of a small hill where a firm bottom could 
not be obtained without going deep. The steam is generated in 
three cylindrical boilers fired under the bottoms and fitted with 
all the necessary indicators and safety valves. On each boiler 
there is a float and whistle, which gives an alarm either when the 
water is too low or too high. The fire doors are perforated with 
small holes, so that with very little care in the stoking almost the 
whole of the smoke is consumed, and none is seen to issue from the 
chimney top. The water is forced into the boilers by two pretty 
little donkey engines and "oar situated near a large reservoir at 
the bottom of a slope. The donkey engines are coupled together, 
with a fly-wheel between them, and were made by the firm who 
constructed the winding engines. The exhaust steam from the 
large engines is discharged into a cast iron cylinder used as a 
heater; in it there is a series of horizontal pipes connected by 
bends at the ends, and through these the water is forced to the 
boilers, where it arrives ata high temperature. The winding en- 
gines are particularly worthy of notice, as they are suitable to the 
requirements of the district; and yet they are almost the first pair 

ut up in it. In about twenty revolutions they bring up their load 
on the bottom to the top of the pit, and can therefore go steadily 
on and yet do a considerable amount of work. The neighbouring 
colliery proprietors would find such a pair far more economical 
in the long run than the pottering things they have at work, and 
they would also get their coal much quicker. 

Round wire ropes are used here for winding, and also for con- 
ductors, down the two shafts on which the cages slide. Each 
cage has two decks, and is made very strong, so that two large 
tubs of coal are brought up at each journey. The pit 
frames are very massive, and admirably constructed ; round the 
top of the shaft are four legs placed in a square, and two slanting 
legs come against the back legs of the square ; the bottoms are all 
fitted into cast iron shoes fixed to the ground framing, and the 
joints at the top terminated in castings. ‘he large skeleton pulley, 

aving wrought iron arms, with cast iron boss and rim, works in 
carriages on a top frame immediately over the centre legs. 
The whole of the legs are stayed by cross pieces p from 
one to the other; and the wire conductors are screwed 
up to the square frame over the pit. A platform and 
handrail surround the pulley, and alight wrought iron ladder 
passes up the centre legs to it, so that the bearings can be 
oiled with perfect ease and without danger. The canal wharf is 
more than half a mile from the pits at the bottom of the hill, but 
the coal and ironstone will be conveyed there at a very small cost. 
An incline is laid with a double set of rails, and will be worked 
on the endless chain system. The tops of the tubs are 
at each end fitted with small forks, and each tub on being 
pushed off the cage runs till the forks catch in the chain, 
and so passes down the incline, and at the same time the 
empties are being brought up on the other line. The work will 
be so timed that the loaded tubs will run slowly down and draw 
the empty ones up, so that no labour is required, with the excep- 
tion of pushing the tubs on and off the cages and taking them a 
few yards from the bottom of the incline to the boats, The neces- 
sary offices, stables, and outbuildings are placed conveniently on 
the pit bank, and there is also a small engine for drawing the men 
out of the pit, should any accident at any time happen to the 
winding engines. 





LEAMINGTON MODEL SEWAGE WORKS. 


LEAMINGTON, which its admirers are wont to call the “inland 
city of fashion,” seems a strange home for sewage experiments, 
The clean streets, regular terraces, and tree-adorned squares do 
not suggest an unpleasant thought; yet, as in other towns, for the 
last dozen years the disposal of the sewage has been the béte noir 
of the town authorities, The moment they had sewered and 
drained the town and provided the dwellings with water-closets 
their troubles began. They have tried various processes of filtra- 
tion and precipitation, Lime, alum, and the A.B.C. mixture of 
the Native Guano Company have all been the subject of experi- 
ments more or less long. A sewage congress was convened to 
study the question, Chancery proceedings were used to quicken 
the judgment of the local board, and it was only after repeated 
injunctions and a sequestration that the local board decided to 
take the sewage from the river and apply it to the land direct. 
There were many difficulties to overcome ere this could be done. 
The local board had declined some years ago to listen to the pro- 
osals of the Earl of Warwick to place the sewage on a vacant 
ews of his at Heathcote, two miles away. Lord Leigh and the 
other neighbouring landowners were either unable or unwilling to 
lease the requisite quantity of land, or to make the necessary 
arrangements with their tenantry to receive the sewage of ¢o large 
a community, There were several hitches in the renewed negotia- 
tions ere his lordship undertook to receive the sewage and to find 
the necessary land to utilise it. When the preliminaries were 
settled the Leamington local board advertised for pumping 
engines and the necessary plant to convey the sewage a distance 
of two and a-quarter miles to the highest point on Lord 
Warwick’s farm, which was situated at an altitude of 132ft. 
above the level of the river. Leam, near which the sewage 
outfall of the united 2 of Leamington Priors, Milverton, 
and Lillington, which form the town of Leamington, is situate. 
The tender of Messrs. Clayton, of Preston, was accepted for the 
pumping engines, at a cost of £4745, The rising iron main was 
supplied by Messrs. J. and T. Roberts, of West Bromwich, at a 
cost of £3800, and Messrs. Gascoyne and Sons, of Beckenham and 
omen oa agreed to lay the main for £963 6s.,while Mr. William 
Green, builder, Leamington, erected the chimney shaft, e e- 
house, boiler-house, two cottages, and a reservoir to hold 800,000 
gallons of sewage, at a total cost of £4745. The total cost of the 
works, inclu ling compensations to landowners, will be considerably 
over £15,000, which oe been raised by loan. 

The main was laid in the early part of the year. It passes 
through a portion of land belonging to oa | VIII.’s charity, 
under the Warwick and Napton Canal, through a portion of the 
Shrubland estate, belonging to Mrs. Matthew Wise, and enters 
the estate of Lord Warwiok at a distance of 990 yards from the 
} Umping station, and 71ft. above it. The main then crosses a 
valley, of which the Myton Brook isthe drainage line, and 
to the second summit 102ft. above the station, a distance of 
yards from it, It passes from thence to a lower level, and 
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attains its highest delivery point 3550 yards from the station, at 
132ft. altitude. There are eight hydrants fixed along the route, 
and at the Myton Brook a branch is thrown out, commanding a 
plateau of 250 ac.es, and opening into depositing cisterns, and con- 
nected with the distributing system arranged on the farm. 

The buildings at the pumping stations leave but little to be de- 
sired in the way of tasteful arrangements. They form the termina- 
tion of a promenade at the river side, immediately beyond the 
viaduct of the London and North-Western Railway. The chim- 
ney shaft rises 90ft. above the ground, and sinks 22ft. below that 
level. It is 12ft, square at the base, and is built of red brick on a 
Derbyshire stone base and plinth, and is ornamented with white 
brick bands, Bath-stone cantilevers, and cap. The engine-house 
is 70ft. by 30ft.; it is 55ft. high, and 26ft. a . It is built and 
ornamented in the same style as the shaft. The boiler-house is 
30ft. by 46ft., and the whole was erected under the superinten- 
dence of Mr. John Nicks, of Leek Wootton. 

The pumping engines were designed by Mr. Clayton, jun. They 
consist of a pair of high-pressure condensing rotary beam engines 
of 60 nominal horse-power each, They can be worked either to- 
gether or separately. The cylinders are 36in. in diameter, and the 
pistons have a stroke of 8ft. The connecting rods of both engines 
are connected to one strong wrought iron shaft, on which is placed a 
massive fly-wheel of about 24ft. diameter. The upper centres on 
which the beams vibrate are supported by strong framing, 
and an entablature upheld by a strong columns well 
designed and proportioned. Between the pillars are arches 
filled with tracery. The beams of the engines are cast in 
halves, and each beam weighs upwards of 15 tons. From each 
beam two rods of the pumps descend. The pumps are 26in. in 
diameter and 5ft. stroke. Each of the four pumps is connected 
with a main delivery pipe that runs along the centre of the 
engine-house, and between, the engines to a large air vessel placed 
below the engine floor. From this air vessel the main pipe 
extends to Lord Warwick’s estate. Here the main has a diameter 
of 20in., along the greater portion of its length it is 18in., and at 
the highest summit it is only 15in. ; 

There are three Lancashire boilers, each 24ft. long by 7ft. 
diameter, with two furnaces in each boiler. The boilers can 
either be used together, in pairs, or singly. They are fed by one 
of Giffard’s injectors from the waste water of the engines, which 
is led from the hot wells to a tank placed for that purpose. The 
old depositing tanks of the precipitating process are used at 
present to receive the sewage. 

The engines and works were formally opened on Monday 
last by Mr. John Bowen, the chairman of the Leamington 
Local Board, in presence of a large 3e of spectators, inclu- 
ding the mayors of many of the neighbouring towns, who are 
interested in sanitary questions. It was then mentioned that it 
took one and a-quarter hours to fill the mains with 250,000 gallons 
of sewage by the engines working ten and a-half strokes per 
minute, with a recorded pressure of 601b. per square inch on the 
boilers. The pumps will force 1,500,000 gallons of sewage to the 
highest point in twelve hours, and it was stated that in ordinary 
weather the engines would exhaust the whole daily sewage of 
Leamington in four hours, Some of the critics expressed an 
opinion that the engines were too powerful, and that double en- 
gines of 40-horse power would have been sufficient for the present 
and the future needs of Leamington. 

The homestead of the Heathcote sewage farm is situate at a 
distance of one and three-quarter miles from Leamington, and it 
is placed under the management of Mr. David Tough, who was 
engaged on the Barking sewage farm for more than three years. 
The arrangements for the irrigation have been carried out under 
the superintendence of Mr. Wm, Clifford, of Warwick, who has 
had much experience in irrigation works in India, and who laid 
out the, Warwick sewage farm, 

The farm itself consists of 331 acres, of which only 250 acres 
have as yet been prepared to receive the sewage. The farm has 
been partly drained and subsoiled to the depth of from 4ft. to 
6ft. The sewage is carried from the hydrants attached to the 
iron mains ia stoneware pipes, the majority of which are beneath 
the surface, They are supplied at intervals of 40ft. with valves 
fitted with wooden sluices to regulate the flow of the sewage along 
the carriers which are open along the fields. Intercepting carriers 
and wells have been provided where the surface is steep, and it is 
anticipated that not only will the sewage be kept out of sight, but 
that no portion of it will leave the farm. The whole of the farm 
is expected to be in complete working order by Midsummer next. 
At present there are eighty acres in a complete state of prepara- 
tion, and of this about forty acres are Italian rye grass and forty 
acres in mangolds and other roots. There are about sixty acres of 
fallow land which is to receive the sewage during the winter 
months, There are thirty acres of ordinary grass, coarse and 
tussocky, in ridge and furrow, and this will be subjected to 
irrigation. Mr. Tough has accommodation for about 150 head of 
cattle, and proposes to grow oats, roots, vegetables, rye grass in 
such proportion as experience may dictate, with a view of supply- 
ing the neighbouring market gardeners of large towns. At present 
the great want on the farm is one or two reservoirs, on the two 
summits from which the flow of sewage can be regulated. At 
present the flow is so great while the pumping is going on as to 
wash the sides of the open carriers away. If these tanks are 
erected they will command an area of 1100 or 1200 acres, and as the 
Heathcote farm is ged in tion with Lord Warwick’s 
own farm, there is little doubt of its commercial success, 

The commercial aspect of the case has been much debated in 
Leamington. The old lime process cost from £500 to £700 per 
annun, and a fabulous amount in law costs. Now Lord Warwick 
pays £450 per annum rent for the sewage when delivered, and 
guaranteees the board against any proceedings for polluting the 
river. Of course this sum will not pay the interest on the outlay 
nor the cost of pumping. It is calculated that the works will 
cost from £1000 to £1200 a year, in addition to the interest and 
the repayment of the loan. The actual additional cost to the 
town will be something more than this interest and repayment, 
but this will not exceed for some time to come the loss on law 
costs which have been paid for some years past. The agreement 
with Lord Warwick is for thirty years. 











DeatH OF Mr. JAMES Easton.—We regret to announce the 
death of Mr. James Easton, the founder, and for more than forty 
years the senior party, of the well-known firm that bears his name. 
Mr. Easton died on the 25th instant, aged 75 years. We shall 

robably give a brief review of his professional career in our next 
ue. 

ENGINEERING Society, Kine’s CoLLEGE.—On Tuesday last, 
24th October, a short description of a travel in Iceland was given 
by Mr. Milne, A.K.C., who during the past summer had visited 
that island, The author chiefly confined himself to the dark side 
of the picture, telling of the difficulties he encountered, the rivers 
to be crossed, the wet marshes to be traversed, the dreary solitudes 
of ice, snow, and lava, and the death-like stillness which brooded 
over all. Sleeping under canvas, in a church, or at a parsonage— 
two nights were spent in the snow. To live in a perpetual state 
of sop was the rule, and to be dry the exception. Mr. Milne then 
commented on the hospitality of the Icelanders and of their dirty 
habits. After which he gave an account of the geology and 
mineralogy of the country, especially drawing attention to its 
undeveloped wealth in og cere He described also the geysers 
and Mount Hecla, In the discussion which followed, Mr. Milne’s 
fellow-traveller, Mr. Watts, remarked on the object of the expedi- 
tion, namely, the exploration of the unknown interior of the great 
Vatna Jokuls, The lecture was illustrated by charts of the 
islands, by mineral specimens col!ect2d by Mr. Milne and Mr. 
Watts, and by the photographs of the latter gentleman t:ken by 
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Grants and Dates of Provisional Protection for Siz Months. 


2622. Epwarp Davies and Jonn Leytanp, Atherton, Lancashire, “ Im- 

provements in machinery or apparatus for manufacturing, wholly or in 

ught iron, hexagon, square, or other shaped nuts intended for 

screw bolts, parts of which are applicable to manufacture blank bolts 
and set screws.” 

2627. James Lee Norton, Belle Sauvage- Ludgate-hill, London, 
“Improvements in stair treads, part of w! improvements are appli- 
cable to paving or flooring other surfaces.” 

2628. — ony K, a be yn: aye ep “ Improved wr or 
appara’ emplo: dryin guano, manure, or other 
pm substances,” Si 4 ‘ 

2630. Livtey Hurst Lume, St. James-end, Northampton, ‘‘ Im 
ments in the construction of baths and other vessels used for s 


pi ”—4th October, 1871. 

1541. Rosny Howse, Fenchurch-street, London, ‘‘ Improvements in 
sewing machines.”—10th June, 1871. 

1635. CRARLES WEIGHTMAN Harrison, South Kensington, ‘‘ Improve- 
yy application of electricity to therapeutic purposes.”—21st 

‘une, 1871. 

2021, Henry] Armistead, Brierfield, near Burnley, Lancashire, Taowas 
TunstILL, Burnley, Lancashire, and Rospert Trnstitt, Brierfield, near 
Burnley, Lan , “‘A new or improved buffer for preventing or 
—_ , — — of the shuttle and picker in looms for weaving.”— 

st " " 

2140. James Irvine Lupton, Richmond, Surrey, “‘ Improvements in the 
mode of deodorising and utilising sewage.”—5ih August, 1871. 

2146. Witt1am Epwarp Newton, Chancery-lane, London, “‘Improve- 
ments in preparing grain for food..—A communication from Robert 
Berkley Fitts, Philadelphia, Pennsylvania, U.S.—15th August, 1871. 

2188. StepHEN Henry Emmens, Gresham-buildings, London, ‘‘ Improve- 
= in the production of artificial rock or stone.”—19th August, 
1871. 

2212. Hiram Copp, Park-place, Caledonian-road, London, “ Improvements 
in bottles for containing aérated liquids, and in apparatus for filling 
such bottles.”—22nd August, 1871. 

2217. Joan Hitpessem, Glasgow, Lanarkshire, N.B., ‘‘ Improvements 
in obtaining fresh water and salt on board ship from sea water, and in 
the apparatus employed therefor.”—23rd August, 1871. 

2270. Ropert Saunpers, Croydon, Surrey, “ Improvements in steering 
ships and vessels.”—29th August, 1871.1 

2279. EpwarRD Haworth Hatron and Grorce Hatton, Liverpool, 
“Improvements in mechanism for working roller blinds, mups, and 
articles of a like nature.”—30th August, 1871. 

2317. Cari JoHAN LAURENTZ LerFter, Sheffield, “ Improvements in the 
manufacture of spiegeleisen.”—2nd September, 1871. 

2343. James Gowans, Edin th, Midlothian, N.B., “‘ Improvements in 
boring holes in the rails and sleepers of tramways ond railways, and 
in the machinery employed therefor, the said machinery being appli- 
cable for boring holes for other purposes.”—5th September, 1871. 

2354. RoBerT Patrerson and Sutton Patrerson, Newcastle-upon-Tyne, 
“Improvements in millstones, and in the method of mounting and 
adjusting millstones for grinding coprolites, cement, and other sub- 
stances, such improvements being applicable to millstones for 
grinding grain.”—6th September, 1871. 

2383. Joun Fretcner, Bridgewater-street, Broughton-road, Salford, 
I hire, ‘* Imp: its in pac! rings for steam engine piston 
rods, stuffing-boxes, pumps, and other similar articles.” 

2385. James Livesey, Victeria-chambers, Westminster, ‘‘ Improvements 
in asphalt or similar composition, and in the application thereof to 
various useful purposes.” —9th September, 1871. 

2397. James THEODORE GrirFin, Upper Thames-street, London, ‘ Im- 
provements in lawn mowers, parts of which improvements are appli- 
cable to other mechanical appliances in which a rotary motion in one 
direction only is required.”—A communication from George L. Chad- 
born and Thomas Coldwell, Newburg, U.S. 

2407. ANDRE Bresson, Falcon-street, London, ‘‘An improved vehicle or 

movable machine for transporting and maintaining bituminous matters 

long dist in a sufficient state of fusion for paving unaccompanied 

by fire.”—-12th September, 1871. 

2419. Henry Davip Bortrritt, Peter’s-lane, Leicester, ‘ Improvements 
in the means employed for working the shuttles in looms for 


weaving.’ 

2421. Joun Epwin Woop, Kensington Park-gardens, London, ‘‘ A new 
paint or varnish for preserving the bottoms of ships and other sub- 
merged structures from fouling or decay, also for preserving iron, wood, 

and other substances, not submerged, owing protection by paint or 
varnish. communication from Benoni Horace Wood, Graham’s 
Town, Cape of Good Hope.—14th September, 1871. 

2429. James GILLEsPrE, Woodhead, Garnkirk, Lanarkshire, N.B., ‘‘ Im- 
provements inthe modes and means or apparatus for eins fire-clay, 
and in the moulding and manufacture of articles thereby and there- 
from, applicable also to other loams and wares.” 

2435. Bristow Hunt, Serle-street, Lincoln’s-inn, London, “ Improvements 
in the construction of electric printing telegraph instruments, and in 
the transmission of electric currents thereby.”—A communication from 
George Lee Anders, Boston, Suffolk, Massachusetts, U.S., and Ebenezer 
Baker Welch, Cambridge, Middlesex, Massachusetts, U.S. 

24387. Henry Davip Furyess, Whickham, Durham, “An improved 
method of lubricating the cylinders and valves of locomotive and other 
engines.” 

2438. WiLL1aM Prosser, Manchester, “Improved apparatus for conduct- 
ing and distributing fluids.” 

2439, Witt1aM Rosert Lake, Southampton-buildings, London, ‘‘ An 
improved electro-magnetic engine.”—A communication from Edward 
Gassett, Boston, Massachusetts, U.S.—15th September, 1871. s 

2447. Wituiam Brooke, Leeds, Yorkshire, ‘‘An improved method o 
forming or making in the neck of bottles a groove or socket for the 
a of washers, and in machinery or apparatus employed 
therefor.” 

2449. Hitary Nicnotas Nissen, Mark-lane, London, “‘ Improvements in 
printing from surfaces with certain chemical combinations for prevent- 
ing fraud.”—16th September, 1871. 

2453. Hernert HALLIweELt, Long Hope, Gloucestershire, ‘‘ Improvements 
in round bands for driving the grooved pulleys or spindles of spinning 
machinery and other ery where grooved pulleys are used.” —18th 
September, 1871. 

2461, THEopoR Hur Menke, Aster Wall, Hamburgh, Germany, “Certain 
improvements in sewing machines.”—A communication from John 
Braundbeck, Thal Strasse, Hamburgh, Germany.—19th September, 1871. 

2473. WititamM Crees Taytor, Live 1, “Improvements in sprin 
safety valves for steam boilers.”—20th September, 1871. 

2511. James Varity, Carlton-road, Kentish Town, London, ‘“‘ Improve- 
ments in the construction of chimneys for gas burners and oil and 
other lamps, and in reflectors and protectors for the same.” 

2519. Joun Pinper, The it, Stamford-hill, London, “ Improve- 
ments in apparatus for securing windows, doors, lids, and other similar 
articles.”—23rd September, 1871. 

2527. CHaRLEs Atwoop Harpy and Avcustus Epwarp STayYNErR, 
Sheffield, Mae gente method and appliances for shafting picks and 
other tools such as are generally formed with an eye.” 

2530. Epwarp Haworta Hatton and Gzorce Harron, Liverpool, ‘‘ Im- 
provements in mechanism for working roller blinds, maps, and articles 
of a liko nature.”—25th September, 1871. 

2537. ARTHUR WALLIS and CHARLES JAMES STEEVENS, 
Southampton, “ Imp: its in apparatus for heating the f 
and partially condensing the exhaust steam in portable engines, loco- 
motive engines, and other engines wherein the cylinders and boiler are 
fixed together.”—26th September, 1871. 

2541. ANDRE Bresson, Falcon-street, City, London, “‘An improved 

asphalte, and improved apparatus for effect- 





rove- 
ilar 








itoke 
-water 





ing the same.” 

2547. Epwarp Tuomas Hucues, Chancery-lane, London, ‘‘ Improvement s 
in the construction of kettles for coo! .”——-A communication from 
Caroline Jessup, New Haven, Connecticut, U.S.—27th September, 1871. 

2565. SamMuEt Lees, Bradford-road, Huddersfield, Yorkshire, ‘‘ An im- 

safety valve for steam boilers or other vessel requiring relief 
rom tasernal: "—28th September, 1871. 

2581. Epwarp THoMas Hvuoues, Chancery-lane, London, ‘‘ Improvements 
in reeling machinery for f or yarns into skeins or 
hanks.”—A communi from Albert Snoeck, Ensival, Belgium.— 
29th September, 1871. 

2616. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in steam generators.”—A communication from Henry Petitpierre, 
Boulevart St. Martin, Paris.—3rd October, 1871. 

2625. Frank Canpy, New Barnet, Hertfords “Improvements in 

roads, ways, and floors, and in the treatment of a material for 
such ."—4th October, 1871. 

2634. GeorGE WasHINGToN Pitrman, Dartmouth, Nova Scotia, Canad 

es provements in for heckling and drawing hemp, flax, | 





other fibrs. 

2636. Joun Sipesorrom, Stockport, Cheshire, “‘ Improvements in steam 
boiler and other furnaces,” 

2688. Witt1am Nony, 


, Oak Lodge, Bushey-! Surrey, “Im: 
ments in two-wheeled covered = met _— coe 
Belgrave-road, Londoti, 


HERMANN SPRENGEL, Gloucester-street, 
ents in the preparation of explosi pounds.” 
James Ba, Shefeld, ses Jwprovementa in the manufactute of 


2040. 
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reaping hooks and sickles, and in the means or apparatus to be 
ees “te October, 1871. shire, “Im; aalas P 
provement ven 
enn Ps ey vessels.” 
2654. GRanAM son, Lanarkshire, N.B., “‘ Im: its in appa- 
— —— preparation and manufacture of and steel.”—6th 
tober, 1 


2656. Henry Jecmnem, ashing or sour Leeds, Yorkshire, “ Improvements 
in machinery for Sis dg ork or other fibrous materials.” 
2658. THomas Roninsox, Hebe Yorkshire, “ Improvements in 


the construction of 

2660. Henry Youne Samant Grave += Middlesex, “ ae nar 
ments in the treatment of the refuse lime e resulting from the purifi- 
cation of coal gas.” 

2662. Jonn Rig poe 2 esa a ag G 
Regent’s on, “‘ Improvemen a} 
ame for heating and at for goeratng 
Oci 

2666, Jouve Srock.ey, Harton, Durham, and MatrHEw pep my South 
Shi ids, Durham, ” Improvements in and applicable to steam engines 


and 
2668. Jous Hewry Jonnson, Lincoln’s-inn-fields, London, ‘‘ Improve- 


ee ky ay A TA ents 
are applicable e attachmen' glass vessels to m su) 
or stands.”—-A communication from ‘Alonso French, Philadetyhix, 


vania, U.8. 
2672. Ricnarp Gott, Birmin; 
for chimneys, ventilators, 
from Frederich E. Moll, 


“Improvements in cowls or hoods 
nication 


ps, and lanterns.”—A comm 
ams. Tuomas WALKER, Leeds, ‘‘ Improvements in construction and 
of lithographic and letterpress printing machines. 


orking 
2076. Tuomas James SMITH, = “ An improved process 
treating filamen’ Saoeode enh tobehos to ety ta 
from Armand Muller, Hard, 8: 


ieing "a ”—A comm 
wit LHELM ERDMANN ALBERT HARTMANN, Swansea, Glamergunabie, 
“ An improved mode of and apparatus for burning pul 


9th October, 1871. 
2682. Davip Rosertsox, Buchanan. | plantag fachin Sain, N.B., 
“buildings London, 


“‘ Improvements in slotting, ae, on 
2684. GrorGe WESTINGHOUSE, = 
“Im daa in apparatus for alien te es for the ro! stock 
sons. oan! Nicnoias Doverass, Dulwich, Surrey, ‘‘ Improvements in 
lighthouse and other lamps.” 
2688. Witt1am CLark, Lee-terrace, Plumstead, Kent, “ Improvements in 
steam boilers, and in apparatus for the same.” 
2690. Jakos LicuTscHetnpL, Battersea, Surrey, “ _luguesenente in 
spring mattresses, sofas, and other seats.”—A communication from 
Delos V. Crandall, Chicago, Cook, Illinois, U. 5— 100 October, 1871. 
Wrii1aM Bowker, Manchester, En 
for drilling the holes 1 in guide plates, card ot the ape d other 


parts 

the improvements being 

also applicable for punching metal p! 

2694. Jonn Fiowenr, Bristol, Somersetshire, “Improvements in or con- 
nected with smith# forges.” 

2606. Robert MitBuRN and THomas ny oe Church-lane, Whitechapel, 
London, ‘* Improvements in apparatus for drying and treating sewage 
deposit ‘and some other matters.” 

2698. Wi.tiam Epwarp Gepoe, Wellington-street, Fe London, “A 
new or improved process for prese: animal and v: le sub- 
stances.”—A communication from Ni Quilaverth, Faubourg St. 
Martin, Paris. 

2700. ALEXANDER MELVILLE CLARK, Compan, London, “ Im a 
ments in the manufacture and treatment of iron and steel, and 
reese thereof.”—A communication from William W. Wickes, New 


2702. s Wits Lor Wise, Guindaten, Adelphi, ay od 4 
provements in means or ————_ operating on cardings woo 
or other fibre.” — A communication from Messrs. Bede and Co., 
Verviers, Belgium.—11th October, 1871. 


Inventions Protected for Six Lee mln on the Deposit of 


— yy Specifica: 
2699. Wituiam Roser buildi London, “An 
po ate ge bo ~ ee "implement, carving as as a hammer, ——— 


t stretch and for other similar purposes.” uni 
catlon from Thomas hes Providence, Rhode Island, U.S.—llth 


tober, 1871. 
2751. ALEXANDRE Henry and Gustav Henry, Paris, “A new hat shape 
or head dress f for ladies.”—17th October, 1871. 








Patents on which the Stamp mp Duy of £50 has been Paid. 


a Tuomas VIcaRs, — > Taomas oy jun., and James Smrru, 

ver, sad 

= eg Currroy, New Bond-atrest, London, “ Butter churns.”—21st 

to 

3296, MATTHEW AUGUSTUS Soul, Seep, London, “‘ Permanent 
way of railways.”—28th October, 1 

8199. Joun Exce, Manchester, “Mules for spinning und doubling.”—20th 
October, 1868. 


8210, Jonn FREDERICK BRIinJEs, Fieldgate-street, Whitechapel, London, 
ting fluid from other a '—20th October, 1868. 
$251. Bristow Hunt, Serle-street, Lincoln’s-inn, London, “Power cap- 
stans.”—24th October, 1868. 
8 224. EDWARD ORANOE WILDMAN by Stoke —— London, 
* Protecting insulated telegraph wires.”—2lst October, 1 
3235. Tuomas Carr, Richmond-road, Montpelier, Bristo! rst Din Disintegrating 
or pulverising minerals, ores, clays, chemicals, artifi 
~—2und October, 1868. 
3208, EpwarD Txomas Rg ens + ee lane, London, “‘ Polishing and 
finishing needles.”—20th October, 1 
3219. Isaac HOoLpeEn, Oakw orth’ House, near Keighley, Yorkshire, 
“Combing wool, &c.”—2lst October, 1868 
3225. Henry WARyER, Old Jewry-chambers, London, “Mowing ma- 
chines, —— vorceed Fa . - 
$237. ARISTIDE BALTHAZA! ERARD, Montaigne, Paris, ‘‘ Convertin 
ay ot art, High Hi Thora, Lond Preparing food for b ° 
3250. James SpRaTT, ! n mdon, “* or horses, 
cattle, game, poultry, &c.”— th’ October, 1868 ; 


Patents on which the Stamp Duty of £100 has been Paid. 
2585. THomas TURN jun., Fisher-street, ‘ Breech- 
oda ob SSL nom, “Reng tne and ate” 
0) oo 
18th October, 1864. - ; 
2604. Francois Martin, Acton, Middlesex, ‘‘ Anchors.”—2lst October, 


1864. 

nde—iat Howenber, 1866 Edinburgh, Midlothian, N.B., whe notre 

2612. Georce EpmMunND » Te —_ Yor! » “Securing the 

- or = used when getting coal, ay by machinery. r— 21st 

2615. RICHARD i pee yh Peprutn, —_ Lincolnshire, 
** Reaping and mowing machines. ‘lst October, ri 


Notices of Intention to Proceed with Patents. 


1541. : eee Howse, Fenchurch-street, London, “‘Sewing machines.”— 
10th June, 1871. 

1577. Joun Josepx Franks, Stroud, “ Iron rails for fencing.” 

1579. Giacomo Epvarpo Marcaisio, Baker-street, Portman-square, 
London, “‘ Extracting olive oil.”"—14th June, 1871. 

1587. nel RusseL1, Wellington-place, Belfast, ‘“‘ Paper and cardboard 
1588, Bene ad Euston-road, St. Pancras, London, and ALEXANDER 
— } arm ~enemtag London, “ Stopping bottles and vessels, &c.”— 

‘une, 1871 
agp neon me and WiLLiAM a Steam Plough Works, Leeds, 


rr. 16th June, —. 
1602. Pau. ane GranpcHamp, Rue pee ee Paris, ‘‘Jacquard’s 
7 Joun Pace, Glasgow, N.B., eee and railways.”—17th June, 





looms for substituting paper to 


1610. Ditwyx PaRRIsH, ,, Threadneedle-street, London, ‘“ Towelling, 
tablecloths, —A communication from Edward Parrish.— 
10th June, 1871. 
1614. Toomas RoBert mez Fisken, Mirfield, ‘ In motion to 
rollers or cylinders to be used ‘in washing, , or rolling 


1621. ora AvcusTus FREDERICK Conservative Club, St. 
James’ mat fy song 1 ‘Standards or po used in wire fencing, 


1628, ‘jaan ‘Brit Gattoway, George-street, London, “ agi 
metal, &c.”—2let June, 1871. ‘ 


1639, Wittiam Ropert Lak Seen 
mechanism for sewing machines. J machines.”— poem Fag a oon ‘Too W. 


1647. WritiaM Rosgrt Lax, Southampton-buil: London, “‘ Breech- 
rifies.”—A communication from William Kerr and Charles 


. “ Tinted or coloured lenses for 


—22nd J: 
init Tuomas ATwoop WILLson, 
spectacles or 


eye-glasses.”—6th July, 





1832. Jean apenn p yom pe = Londo, “New 
1998 James WE Glaagor NB. tr 18th July BTL uni 
amMEs WEIR, ‘ a communi- 
1908, Damen W. er ind ly Bo “street, Sheffield, * Connecting 
ANIEL WILKINS EY, ‘ ec 
Iaen have to teavke at chan Goth Det ‘uly, 1871. 
1998. Epwarp Orayce WitpMan Wuirexouse, Roslyn-hill foes 
soa ul er. . ” —. 
y, 
2036. Ropert Bett Sanson, Globe-road, Mile-end, London, “Pressing, 
ns. and finishing garments or parts of garments.”—2nd August, 


nie , Epwarp Newrtox, Chancery-lane, London, “ Preparing 

Pad g ' gh food.”—A communication froth Robert Berkley Fitts.—15th 
ugust, 1 

2279. ao Haworth Harrow and Lo Hatrox, Liverpool, 
“ Reller blinds, maps, &c.”—30th August, 187. 

2294. WERNER Stavr, Gracechurch-street, = “ Substitute for borse- 
hair and bristles.” 

2300. Joun Henry Jonnson, Lincoln’s- Sat, tendon, “Multiple 
colour printing machines.”—A communication Armand Albert 
Dunk.—3lst August, 1871. 

2319. Jonn _~;-— and seems Prizstman, Preston Brook, “‘ Rolling 
leather.” —2nd September, 187 

2357. Mason Epwarp a teeny Toddington, ‘ ‘Conservatories and garden 

eath, AnuuapueeiamoeteGss x, Chancery-lane, London," Discharging 

LEXANDER MELVILLE CLARK, 
ordnance.”—A communication eas i bptenter, 1871. 
2382. Epwarp Rav, =~ d’Arion, anon Brame 
2385. James Livesey, V: ecteainaten, On Eophalt.”"— —9th 


September, 18 
2435. Bristow Hoyt Berlo-ctrest, asioen, My my ee 
communication from George Lee 


prin te 5) h instruments.” 

Sedretend Evcesaee Belew Baker Weich,-Asen September, 1871. 

2594. Louis mane, | St. James’ London, “‘ Urinometers, saccha- 
rometers, &c.”—2nd October, 1871. 


2601. sae “Enwasr HARLES LanpRy, Bryanston-square, London, 
“ Conf ."—Srd October, 1871. 
2617. CHARLES W EDDERBURN GRANVILLE, Arundel-street, Strand, London, 


Pa; 

=, Brae € Baxor, 3 New Barnet, “Making roads, ways, and floors.”— 
t 

2634. Gore he ne ae Prtrman, Dartmouth, Nova Scotia, Canada, 


“ Heckling and hemp, &c.”—5th October, 1871. 
2658. Tuomas om iebden Bridge, “ Furnaces for steam boilers.”— 
7th October, 1871 
Wituiam ROBER’ th ton-buildi London, ‘ An im- 





T Lake, 8 
proved household {mplement, serving as a hammer, screw-driver, 





} gente the fanaip to embody these laws. The improvements, there- 
machines 


constructing boats, and aerial 
te ths form of y~ = — RA and to make 
ilab) bines therewith his previously 
a Ew pe BE, 
958. C. Lenny, North End, a, Soe, “ Raisi: nad lowering carria: 
heads.” —Dated Aidh april 1871 rie * ¥ 
This consists in emplo levers and links, aided by springs, to throw 
epee Che ces ames ane Ceenas of eaaetage carriage heads upon a pressure being 
applied by the person insi: 
971. A. V. Newrox, rset -lane, London, ** Propelli — 
F Nw Pee yy April, 1871. ere 
The ity of the invention consists in the propelling bod 
bodies being a solid blade or blades of caoutchouc, or india-rubber, ‘val 
canised gutta - gies natural elastic rum, cach, if mor than obe 


is used, d by its thick end 
between proj bars from a vibrating shaft. 
973. LM Bacsuaw, Crewe, Cheshire, “‘ Railway signals.”—Dated 12th April, 


1 
This invention ant to a method of compensating for the expansion 
ay contraction of F — to — i e force required 
or working sigan org or 0 or more officials the command of th: 
=_ and armed of taking up the slack of the wires and working 
them fast when required. 
980. 5 * and M. Evra, Leeds, “‘ Traction engines” —Dated 13th April, 


This p provisional specification describes arranging o gear for redu 
eae ef the crank shaft in its transmission to the dri whens 
such a manner that the crank shaft itself lays in ee, centre of the 
driving wheels. Also an elastic ae w Also apparatus for heat- 
ing the feed-water and condensing the steam. 











Class 3.—FABRICS, 
Including Machinery and Mechanical Operations connected wity 
i asia Manufacturing, Dyeing, Printing, and Dressing 


938. W. H. yo Keienley, Yorkshire, “‘ Preparing and combing wool.’ 
_- 1871 
The me ey ‘relate, First, to the nest of a porcupine 
roller acting with a bar curved to correspond the curve formed 
by p Bd pal of = teeth of the porcupine roller to conduct fibre to the 
Secondly, the improvements relate to means for 

actuating th the gill #. or faller bars when employing what are commonly 
ot motion arrangements for that purpose. Two sets of pushers 

joyed, one set acting te propel the bars or fallers whilst the other 

set is prt for action. The gill bars or fallers are shaped or cut to 
clear the pusher that actuates its neighbouring faller. In addition to 
pushers acting or on the ends of the bars there may be others to operate at 
inter or the ends of the gill bars or fallers nay befformed 





carpet &c.”—A communication from Garrick.—1l1th 
October, 1871. * 
an teteres te quetingens que ieutcay licati 
eir 


should ee in writing o! objections to such application 
, the office of the Commissioners of Patents, within fourteen of its 
ate. 


List of Specifications published during the Week ending 
2ist October, 1871. 
416, 10d.; 457, 8d.; 474, os. 484, 10d.; 490, 10d.; 506, 2s. ve 524, 10d.; 





529, Is. 10d.; 1s 4d.; 638, 18. 642, 10d.; 643, 8d.; 546, 10d.; 
549, 10d.; 550, 8d.; 51, Les; 552, 1s. 4d. + 558, 1s. 2d.; 556, 8d.; 561, 2s. 4d.; 

562, 4d.; 566, Is. 4d.; 567, "1a.; 08, ods 569, 10d; 570, 10d.; 572, 10d 
574, 8d.; 576, 1s. 4d.; Is. 24: 10d.; 585, is. 4d.; 


589, 10d.; 
10d.; 594, 10d.; *08, Gas “18, 10d.; s19, 8d.; 620, 10d.; 625, 1s.; 629, 10d.; 
637, 8d.; 649, 4d.; 650, 4d.; 651, 6d.; 652, 4d.; 653, 4d.; 654, 6d.; 656, 4d.; 
661, 4d.; 662, 4d.; 665, 44-5 068, 4d.; 669, 4d.; 671, 8d.; Gti, 4d.; 078, 4d.; 
679, 8d.; 680, 4d.; 684, 4d.; 686, 4d.; 687, 4d.; 688, 4d.; ; 694, 4d.; 
697, 4d.; 699, 10d.; 701, “. 703, 4d. 703, 4d.; 705, 4d.; 500, ia; 710, 4d.; 
716, 4d.; 718, 4d.; 723, 4d.; 724, 4d.; 729, 6d.; 780, 4d.; 774, 1s. 8d.; 995, 
4d.; 1701, 10d. 





*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and Sums exceeding 5s. must be 
remi' Post-office eo aon Les yable at the Poat-office, 5. — 
ae Mr. Bennet W: er Majesty’s Patent-office, South- 
ampton-buildings, atest London. 





ABSTRAOTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published bh 
the authority of the Commissioners of Patents. 





Class 1.—PRIME MOVERS. 
Including Fe Steam and other Engines, Horse, Wind, and 
‘ater Mills, Gearing, Boilers, Fittings, &c. 





933. W. R. Hi South ton-buildi London, “‘ Furnaces and their 
flues.”—A sommuniention Dated 8th April, 1871. 
By this invention the hot gas, partly unburnt, esca) from one or 


two An is not conducted directly into the chimney, but first through a 
second and sometimes a third fire, or number of fires, by which not 
only the heat contained in the gas is w but also the smoke, hitherto 
unburnt, is consumed. 

934. T. Arxins, Saint Albans, “ Boilers and furnaces.”—Dated 8th Aprils 


1871. 

The First of these improvements relates to the construction of 
boilers by arranging iron plates for carrying a series of vertical, hori- 
—— or inclined — The structure of the boiler is calculated to 

resist great pressure by giving elasticity to all the parts. The curved 
lates are bent to any required form to admit of expansion and contrac- 
Sen. The front | back parts of the tube chamber are riveted on the 
front and back of the boiler, so as to give great elasticity to both 
ends thereof, and thus avoid serious strains. Apparatus is employed 
for fixing and replacing the said tubes by means of rotating sets and 
radial pressure oe The Second _— of these improvementajin 
boilers relates to ee ee ae of any 
required form, to the flues or passages beyond the fi The Third 
part of these improvements relates to the masnes and application 
of a novel safety valve to steam boilers, in order to cs explosion 
thereof. The earth pest of these Snpeavement the con- 
struction and application of a a a ey the supply 
of air to steam boiler and other furnaces or com chambers, the 
object being to adjust and govern the supply of ~~ thereto. The Fifth 
part of these vements relates to the arrangement and application 
of a series of re pattoriy-valves, fixed at _— suitable distance within 
the flues or passages of | ctenm beller and other furnaces. 
043. W. R. Laxe, & ton-b London, “‘ Utilising the exhaust 
x of steam engines. "A ree Nagas Noth April, 1871. 
bed pane wy HL invention, steam that has already been used in a 
steam 





tend into the steam space of the or inventor 

on wa with the difference that for 

the suppl: of the boiler the injectors do not abeorb water but steam that | stri 
used in a steam He so modify the 


of its active power; moreover 
heated. 





Ulass 2,~TRANSPORT. 
Including Railways and Plant, Road-making, Steam Ve Ma- 
oo and Fittings, Sailing Vessels, Boats, Carriages, Carts, 


Harness, &c. 
924. C. sam, BSouthover Grange, Lewes, Sussex,“ Bicycles.”—Dated 8th 


A 187. 
meen of this invention is to enable to use a support for 
the legs or the feet when nes inclines with comfort and 
by arrangements at present in use. this purpose the 








each with a tooth or teeth operated by pinions. Thirdly, poy em 
teeth are, in combing, applied b by erence straight, and alee - | fer- 
ence on vibra’ frames or arms, with the outer surface thereof formed 
as parts of ents of the circle in which they move. The points of 
the teeth of di combs are in a direction across that of the 
axis of the vibratingframe orarms. In passing the feeding means, these 
teeth take a tuft of fibre, which they then present to the action of clear- 
ing surfaces of fine or comparatively ~ teeth, depending on the 
character of the fibre under —_ When a vibrating frame has 
its movement other teeth, aided by a 
from behin fibre and remove the tuft from 
the teeth of the detaching comb and then deposit the fibre on 
to a circular receiving ,comb, from which sliver is drawn by drawing-off 
means. Doffers are employed, and plates by the side of or between the 
chambers to press the fibres slight) ro < the teeth of the receiving 
combs, Fourthly, to the use of tu’ and 
mouthpiece, plain or with rollers, ba temporary twist on sliver in its 
to the drawing-off rollers. thly, the improvements relate to 
the use jof extra small rollers, acting after the ordinary drawing-off 
rollers, the sliver from which is conducted to the ordinary drawing. off 
rollers, and enveloped in it by the tweedler. 
947, 8. E. Asquirn, Leeds, and F, A. GREENwooD, Bradford, “ Machinery 
Sor spinning wool. ”"—Dated 10ta April, 1871. 
This invention relates to i in tus such aa that for 
which letters - were obtained bearing date the 10th day of October, 
1870, No. 2681. ing teed to the consists of a hollow rotating 5 pindle, 
through which x... covian is led to the eye of a q attached to a Salley 
weg eens ee eee Sy Se Baayen te twist is put in the 
roving to enable it to be(drawn. Anothe ment of two 
pulleys, through a hole in which the roving is led to the 7 of a pin 
carried on one of the pulleys, with the same object as in the first 
arrangement. 
950. Sr. J. V. Day, Glasgow, N.B., ‘‘ Hydraulic presses.”—A communication, 
—Dated 11th April, 1871. 
The feature of novelty which constitutes this invention is the muting 
of the short cylinders of hydraulic _—_ movable in place of fixed, 
cting of long cylinders in separate pieces bolted together in 
place of being in one large casting as hitherto. 
951. D. ean, Lockwood, Yorkshire, “ Carding engines.”—Dated 11th 


April, 1 
This of a creeper or an endless apron 
mounted in a se which is hinged at one end so as to be capable of 
oscillating, and to the otherend of this frame is hinged another similar 
frame two a or endless aprons, which are so 
arran; that the two surfaces are parallel to each other and 
capable of moving ceguter i in the same direction. This frame is hin; 
to a travelling carriage or to rollers, and the said is caused to 
reciprocate across another creeper placed at right angles to the former. 
977. T. Cocker, West Houghton, Lancashire, “ Damping silk and other 
Sabrics, d&c.”- Dated 13th fon, 1871. 
extending across the 


y of a trough 
machine, and containing the fue into which dipa series of small suction 
tubes vertically, or nearly so, at suitable intervals apart. Above 
one side of the a iy “e to it, is placed a main pipe extending 
across the similar number of horizontal branches 
or jets (one toontht Ld. tube _ branch or jet terminating in a small 
nozzle im iately above the upper orifice of its corresponding suction 
tube. It will be evident that upon admitting steam or a blast of air from 
a fan into the main pipe the current of steam or air issuing from each jet 
will cause a vacuum in each suction tube and draw the liquid up to the 
top, whence it will be blown off and evenly distributed in the form of 
spray or mist. 
979. W. 8. Laycock, Sheffield, “ Weaving fabrics.” —Dated 13th April, 1871. 

This i is to those looms in which the weft is of 
horsehair or other material in short lengths, and it consists in the appli 
cation of two or more sel instruments at each side of the loo 
which instruments each draw down a single weft from a hae aI 
number of bunches of weft. By this means the shedding motion is 
enabled to work without intermission, thereby greatly increasing the pro- 
duction of the loom hous with the weft stop motions. 

1015. W. R. Lake, th ton-buildings, ‘‘ Preparing fibres.” —A commu- 
PoP mites 2 | lith Api ‘t, 1871. 

This plant is cut down nea. the nd, the leaves removed, and the 
stalks submitted to the water- Tang usual in the treatment of 
— _ stalks may be crushed between rollers; the fibre may be 

hand from the pith and woody matter. For use for fine 
the fibres should » submitted to the process of water- 








id Jat 











e i wea’ 
rotting and shoul: elled. For use for — t the fibre 
should be heated with boiling water in which is je quick lime 
and bleached with soda-ash and pure water. 





Class 4.—AGRICULTURB. 
Including Agricultural 4 meas Implements, Flour 
940. H. M. Marspen, Hillfoot, Sheffield, *‘ Reaping and mowing machines.’ 
—Dated 10th April, -y 4 
Making reaper a than now wand, an cngipening 

them by groovings or ribs, running lenthways, or .— and cross+ 
eS cies an ee te of reaping 

machines with a loose and movable cutter will admit of being easily 
taken out to sharpen, clean, change, &c. 

960. F. Ensxive and J. Harrop, Manchester, “‘ Machines for cutting hay, 





geared to the lower by two seeker coer hee panna ee ee 
upon links jointed and with the axes of both feed roilers. 

feed may be in’ but it is made uniform and continuous by pre- 
ference, the lower feed rollers being geared with the cu! drum axis 
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THE ENGINEER. 





Ocr. 27, 1871. 











R. Hornssy and J, E. Paiiwips, Grantham, “‘ Ploughs.”—Dated 13th 


April, 1871, 

This provisional specification describes improved means of sustaining 
the thrust of the mould-boards, and guiding and lifting the 
t bar and the width of the 
pressin 


loughs, adjusting 5¥ an and dr an tb 
urrows, rene’ an e shares, subsoilers e 
furrows, An te ts sool t into = 4 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
928. T. Bortase, Redruth, Cornwall, “Cleaning tin and other ores.”—Dated 

8th April, 1871. 

This —— specification describes hhinery for dressing, calcin- 
ing, pu peo son oo and cleaning tin and otber ores and minerals. The 
shaft of a cit bed or frame or buddle is fixed mally to give an 
incline to the bed frame or buddle, and the launder a reciprocating 
to-and-fro movement given to it. The calciner is composed of a convex 
iron bed, having a fire eath its centre, and a plate or wheel revolving 
above it to bring every grain into contact with the hot iron bed. For 
grinding and pulverising a circular ceurse bed plate is employed and a 
revolving plate fitting to it. The shaft of the plate carries a cup which 
receives the material to be pulverised, and from which the material is 
delivered on to the bed plate through twelve or other number of openings 
in its bottom. For pulverising, a circular concave bed plite is also 
employed with a revolving plate fitting to it, the material is de ivered to 
the outcr part of the bed plate, and as it passes between the plates it is 
carried anwards by conveying grooves, or the bed is made sufficiently 
concave for the material to flow to the centre by its specific gravity. 

941. E. C. Descamrs and F, 8, Bren, Belgium, ‘‘ Forming blocks of stone, 

&c.” ~- Dated 10th April, 1871. 

The invention, besides being of great advantage for all buildin — 
poses, evables vaults or cellars of bonding warehouses and other buildings 
to have flat roofs formed of blocks of stoue, brick, iron, wood, or cement, 
having surfaces of such shapes that they support each other, but the 
system can be employed for a great number of purposes. 

967. W. Nicnots, Leeds, and W. 8. Batiey, Rotherham, “ Apparetus for 
carrying ond feeding plastic material in the process of making and press- 
ing bricks, dc.” —Dated 12th April, 1871. 

The clay is received upon a surface which is caused to move step by 
step. This surface is formed from boards or plates linked together into 
an endless chain. fhe chain carries the blocks of clay to the press, and 
is so placed that the blocks of clay are delivered by the chain of plates 
into the press without the intervention of hand labour. 


982. 











Class 6.—FIRE-ARMS.,' 
Including Guns, Swords, Cannon, Shots, Shells, Gunpo.rder, Im- 
plements of War for Coast Defence, Gun Carriages, &c. 
929. E. C. Green, Chellenham, Gloucestershire, ‘‘ Breech-loading firearms.” 
—A communication.—Dated 8th April, 1871. 

This invention consists in fastening down the barrels of drop down 
guns to the body by means of a horizontal snap bolt, and fastening the 
breech ends of the barrels to the face of the break off by means of two 
lateral bolts in the upper part of the break off. The horizontal bolt 
takes into a lump on the underside of the barrels, and the two lateral 
bolts take into a projection on the upper part of the face of the barrels. 
The two lateral bolts ure actuated by the horizontal bolt by means of two 
vertical levers crossing one another, and turning on a common centre. 
As the barrels are shut down the horizontal bolt and lateral bolts are 
simultaneously withdrawn, and on the complete shutting down of the 
barrels the horizontal bolt snaps into the lump on the underside of the 
barrels, and the lateral bolts at the same time snap into the eed 
part of the breech ends of the barrels. The barrels are thus bolted to 
the body, and the face of the barrels held firmly against the face of the 
break off. 

9386. J. D, SHakesrear, Ramsgate, ‘‘ Laying ordnance.”—Dated 13th April, 
1s71, 

A surveyor’s Nee Po possessing a short and long focus is adaped and 
applied to the top of the ordinary tangent scale, by fixing to the top of 
this scale a socket to receive a short jointed rod or plug at the bottom of 
the ——_ The socket and the joint are both provided with clamping 
screws for fixing the telescope as required. 





Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, | ston od Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, dc. 

930. J. Hart, Handsworth, Staffordshire, ‘ Brooches and other articles of 

jewellery.” —Dated 8th April, 1871. 

This invention consists in attaching the suid articles to the dress by 
means of a spring or elastic arm ur tongue piece situated at the back of 
the brooch or article, and parallel or nearly parallel thereto. The said 
arm or tongue piece is either jointed to the article or made in one piece 
with the frame of the article. When jointed tothe back of the article 
the arm or tongue piece is pressed upon bya coiled spring. The dress to 
which the brooch or article is to be secured is gripped or held between 
the back of the brooch or article and the spring or elastic arm or tongue 
piece, or pins on the brooch or article after passing through the dress 
may take inte cups or depressions in the arm or tongue piece. The arm or 
tongue piece may be forked to facilitate the attach it of the brooch or 
article to the collar, stud, or button. The neck bow is either fixed to the 
frame of the neck bow fastening by sewing, or by being clipped by an 
elastic frame or loop of the said fastening. 








Class 8.—CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations. Fuel 
and Lighting Muterials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cement, Paint, Manures, &c. 


042. H. Staprer, Manchester, and T. Dean, Leeds, ‘* Filtration or separation 
of oil.”—Dated 10th April, 1871. 

This invention relates more particularly to the treatment of oil, or of 
oleaginous or fatty matter or compounds, such as, for example, the 
matter styled *‘ foots,” in order to separate the clear or fiuid oil there- 
from. In the first place, the said oil or matter is subjected to a prepara- 
tory filtration, in order to remove the grosser impurities, a vacuum being 
formed under the filtering medium by pumping out the filtered oil or 
matter. The said oil or matter is then Poe at a great pressure into an 
apparatus containing one or more filters of slate, stone, or other porous 

1 1, OF binati bat or materials, the fluid oil being 
forced through the said filter or filters. The invention is also applicable 
= ae purification of beeswax. ‘The filtering apparatus is sometimes 

eatec 


956. B. J. B. Mitts, Southampton-buildings, ‘‘ Juices of meat.”—A commu- 
nacation.—Dated 11th April, 1871. 

In order to obtain from meat or other articles of food the nutricious 
juices, a moderate heat is applied which will not coagulate the albumi- 
nous matter for a sufficient period to permit a thorough separation of 
the juices from the non-nutricious parts, the juices being then removed 
by pressing them out of the said matter. Water or other suituble sol- 
be may be used in applying the process to farinaceous or other dry 








972. D. Jackson, Walworth, ‘ Manufacture of sulphuric acid.”—Dated 
12th April, 1871. 

The object of this invention is to simplify the process and apparatus 
used in the manufacture of sulphuric acid, dispensing with the leaden 
bh 8 usually employed; utilising, and so p ing the dispersi 
of the acids of sulphur, azute, &c., hitherto so noxious to animal and 
vegetable life; increasing the quantity and improving the quality of the 
production, and diminishing generally the time, labour, and space occu- 

pied in the manufacture, 
987. C. Morrit, S pton-buildings, London, ‘* Phosphates of lime.”— 
Dated 13th April, 1871. 

This invention relates to the treatment of bones, bone-ash, bone-black, 
and the mineral and crude phosphates of lime generally by certain 
chemical and mechanical means for their conversion into highly-refined 
products. 

1009. A. M. Crank, Chancery-lane, “ Treatment of bone, &c.”—A communi- 
catvon.—Dated 15th April, 1871. 

This invention consists, First, in the application to such substances of 
phosphoric acid, so that it will dissolve the mineral constituents and 
separate the gelatine for use ; Secondly, in such a treatment of the acid- 
uous soluti us produced tbat the acid can again be separated 
Sos from further mass Lae Fg so carrying on the last named 
separa’ rocess that the ic 
bone will be swage 








th 4, 








acid ly contained in the 
separated from the mineral matters, together with the acid 
added for solution ; Fourthly, in « new process for eng acid phos- 





phate of lime from bone, apatite, or equi , by treating the 
same with ph oric acid, and also in a new process super- 
phi te of » potassa, ammonia, or magnesia; and, ina new 
mode of preparing acid phosphates for making baking powder from bone 


or similar matters. 

1010. A. G. Dar, South t 
April, 187 

The object 


inda,"—Dated 15th 





buildings, “ Elastic 


1. i 
of this invention is the production of an elastic compound 





which in its ‘general appearance and consistency somewhat resembles 
caoutchouc, and which may be used as a substitute therefor, although it 
is chiefly designed for m‘ with caoutchouc. The im d 


frames, or slides contain movable labels, counters, or frames 
Sealine) ss serach tree, teammate ar RUM: eae nares taereneed 
bl vertical slots in them, so that by with- 





is made by mixing together 14 Ib. of cotton seed oil, lait of linseed oil, 
8 Ib. of asphaltum, 8 Ib. of coal tar, and 10 Ib. of sulphur. The inventor first 
mixes the tar, cotton seed oil together, under a sufficient 
heat to cause the same to mix freely. He then combines em 

oil, and then adds the sulpbur. The god is put in gradually, 
and as it combines with the other substances of the compound the tem- 
perature is raised to about 310 or from that to 330 deg. . The heating 
of the compound may be continued for from three to five hours; the 
wane is then poured into suitable moulds or pans and allowed to 
cool. 





Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
974. A. V. Newton, Chancery-lane, London, ‘‘ Telegraphic communication.” 
—A communication.—Dated 12th April, 1871. 
The sea, or a sheet of water, or a river, is employed in the making of a 
pile, the positive pole at the one station being in communication with th 


on a rod passing —e 

drawing the rod any label may be put in any required place. 

me : hs cpeeseeme: Brompton, “ Portable side weapon.”—Dated 10th 
pre . 

The features of novelty of this invention consist in making a portable 
side weapon pointed at one end and as a spade at the other end, with a 
hole through it to serve as a rest forarifie. As well as being a w 
of attack or defence, it be used as an entrenching tool, and when 
the — end is forced into the the in the le 
may be used to rest the barrel of a rifle in when firing in trenches. 

948. W. B. Woopzsury, Penge, ‘‘ Barometcrs.”—A communication.—Dated 


11th April, 1871. 

This invention consists cipally in the application of the chemical 
properties of the salts of cobalt to show the hygrometric state of the 
py ee either = ab ter or am rg t — he pngemese 
e as follows. € prepares pieces ized with a strong solu- 
tion of a salt of cobalt, to which is added a oman adhe of chloride of 
ropared will, in a very 
aj 
e 





jum and gum arabic. This os gl when thus p. 
dry atmosphere, be of a bright blue colour, but on the of more 
ture in the air will indicate the same by all and 


or less mo 
dati in colour between blue and pink, which latter colour is 





water, and the negative pole at the other station being also in i 
cation with the water. 
1364. A. G. Day, Southampton-huildings, London, “‘ Covering telegraphic 
wires.”— Dated 20th May, 1871. 
he i Pr 2 enatecbice oe tnauteal 
o! 


hinati 





g pound is formed by the com- 
with the artificial substances or compound de- 
scribed in the inventor’s provisional s fication of April 15th, 1871, 
No. 1010, and sulpbur, in about the following proportions, viz., caoutchouc, 
twenty pounds ; the aforesaid artificial compounds, twenty to twenty- 
five pounds ; and sulphur, two and a-half -. To these substances 
the inventor prefers tu add three pounds of litharge. The compound is 
applied to the wire to be covered in a soft condition by passing it with 
the ee a suitable die, and is then vulcanised by the uppli- 
cation of hea‘ 


‘en hh 








Class 10.-MISCELLANEOUS. 
Including all patents not found under the preceding heads. 


926. W. Eacres, Sandon-street, Salford, Lancashire, ‘* Syruping or measur- 
ing machine.”— Dated 8th Aprit, 1871, 





This invention ists in the ap tion of a ch or cup contain- 
ing a double-actiun valve to the pipe that conducts the liquid from the 
barrel, and from which measured quantities have taken. The 


chamber is cylindrical, and the valve by its own weight keeps the outlet 

of chamber closed when the liquid enters the chamber from the barrel. 

From the bottom of the valve is a tube passing through the end of the 

chamber, and on lifting the tube the outlet is opened and the inlet closed, 

931. F. C. A. Von Levetzow, Kiel, Prussia, ‘* Flower-pots.”"—Dated 8th 
April, 1871. 

According to this invention an inner pot is made of porous baked clay, 
admitting dampness, but not of filtration, and on the side of this pot 
four pipes or channels of a more porous clay are made, the bottoms of 
which enter the pot. This pot is then cemented to and within an 
exterior pot of glazed ware, the bases of the two being thus united, there 
being no communication between the two. An aperture is cut through 
these bases for drainage and ventilation, the outer pot having a circ 
flange to raise it from the flower stand, and having openings around it to 
permit of the inlet of air. Water being applied in the space between the 
porous channels will take {sufficient moisture to the root of the plant, 
and also acts as ventilating tubes. 


932. J. W. Woore, Poplar, “‘ Screw-bolts, rivets, dc.”—Dated 8th April, 


1871. 

According to this invention, the destructive action of electricity on 
iron, caused by the application of copper screw-bolts or rivets, is avoided. 
These bolts or fastenings are used for attaching armour plates to iron 
vessels, for attaching the iron skin of the vessel tothe composite structure, 


' whether as a knapsack or otherwise. The 


attained when the atmosphere is in a very damp state. To facilitate the 

reading of the different effects produced he places in juxtaposition a disc 

or strip of paper correspondingly coloured in sections and marked with 

different words or signs to show the various changes between a very dry 

and a very moist atm: ere. 

949. J. H. Jonxson, Lincoln’s-inn-fields, “ Button-holes."—A communica- 
tion.— Dated 11th April. 1871. 

This invention consists of a shield piece made from a single piece of 
metal ur other suitable material folded. to overlap and — the weuar- 
at area of « button-hole, the other part of the said hole being left 

exible. 
953. J. CLark, Blaina, Monmouthshire, ‘‘ Rolling iron.”—Dated 11th April, 


This invention refers, First, to the use of rolls, the axes of which are 
alternately at right angles to each other; oat ag to roll with their axes 
in the same plane: irdly, to spiral guides for turning the metal; 
Fourthly, to rolling cast steel from the melted metal. 

954. H. J. Mapog and J. J. Jexxins, Swansea, ‘ Tin and terne plates.”— 
Dated,11th April, 1871. 

The plates are submitted to the bath by means of a rotating carrier 
which will present the ae edgewise to the molten metal and carry them 
through the ee s08 ring them out at the opposite end thereof in a 
positi itable for draining 





955. C. J. F. 8. Macpowat, Bombay, “ Soldiers’ knapsacks.”—A communi- 
cation.—Dated 11th April, 1871. 

The knapsack is made of a double tapering form, and its upper end is 
——_ = bevelled = ae worn 3 _- it is —— and 
suitable straps are pro or securing it its per positions, 

knapsack a made with its 
right side bevelled off to a considerably greater extent than the left side; 
it thus forms a rifle steadier or lateral rest and accommodates the posi- 
tion of the wearer’s arm. 


957. on H. Smiru, Sheffield, “ Handles of pocket eutlery.”—Dated 11th April 
The novelty in this case consists of stamping the outer coverings or 


scales and the back of the knife-handle in one piece, also the enclosing 
the rough or skeleton knife therein without pins or rivets passing through 


, the same. 
959. F. T. ALDRIDGE, Blackman-street, Southwark, ‘ Hat bodies.” —Dated 


and for other purposes of construction. Whether copper or its alloys | 


may 
applied ; these metals and alloys may form the composition of the 
washer, so that the destruction of the iron is avoided by the absence of 
electrical action, the metal or alloy serving as a protection to the galvanic 
or electrical destruction of the iron, . 

935. J. RicHARDs, 


G. Lawrence, and J. Lixcarp, Birmingham, 
“ Jewellery.’—Dated 8th April, 1871. 


The novelty of this invention consists in giretins ond combining a 


scent bottle or perfume holder or 
bracelets, rings, and other articles of jewellery. 


936. T. W. and G. J. ATLEE, Birmingham, “Construction of taps.”—Dated 
8th April, 1871. 

The novelty of this invention consists in applying at the end of the 
shank of the tap a steel or hard metal cutter for entering and boring into 
the wood of the cask or vessel, and further on the shank of the tap an 
enl: screwed part is formed for screwing into the hole so bored, 
For the application and withdrawal of such taps an iron socket is con- 
structed which fits over the front end of the tap, by the form of which 
the tap may be readily screwed in or out of the cask or vessel. 

937. D. Mitts, Brooklyn, New York, U.S., “* Boots and shoes."—A com- 
munication.—Dated 8th April, 1871, 

The inventor constructs the machine with a head for supporting the 
parts of the mechanism. He uses a curved needle and awl in combina- 
tion with a shuttle placed in a recess in the end of a vibrating arm. The 
direction of motion of the said shuttle is in the are of a circle passin 
transversely across the line of sewing. The said shuttle passes upw 
through the loops obliquely to the surface of the work. The point or nose 
of the shuttle is made to project above the surface of the y of the 
shuttle towards the needle. The race or of the shuttle is a plate 
which is secured upon a hollow bracket. From the interior of this 
bracket there is a into the interior of the machine head, and the 
heat from a gas jet is conducted into this hollow bracket. The thread 
of the shuttle is laid in the channel of the sole. The needle and awl are 
both secured in the same stock, which is red in connection with a 
segment lever. The radius of the needle is about lin. He uses a barbed 
or crochet needle. The barb or hook of the needle is formed on either 
its outer or inner pop 
needle, and which serves also as a barb coverer. This shield has a pivot, 
to receive which the journal of the needle stock is made tubular. In 
combination with the needle he employs a forked looper which has a 
motion to and from the pvint of the needle. This forked looper is 

perated by the seg levee and arranged in combination with an 
auxiliary looper. In combination with the said main and auxiliary 
loopers he ong a take up mechanism arranged at the back of the 
machine head. e said m m has a lever which has jointed to it 
an arm at whose free end is a roller. The said arm and lever are con- 
nected by a spring. The thread from a tension device to the said 
roller, and then over a guide roller to the loopers and needle. The take- 
je es is acted on by a cam at the propertimes. The said arm is pro- 

ded with an adjusting screw. The aforesaid tension device hus a smal) 
drum mounted upon a journal on a trough containing melted wax. The 





lockets, 








fg eee acne rian > d guides along 
the bottom of the same toa ee: from this stripper the thread is con- 
ducted tothe drum. A guide finger is to insure the delivery 


of the thread therefrom always in the same line. The drum is formed 
with a flange which bears against the side of the bracket, and a spring 
is caused to press the drum against the bracket and so regulate the ten- 
sion. Ina former specification, No. 1814, a.p. 1869, he has shown a sup- 
port for the work consisting of upper and lower jaws. He now modifies 
this device by remo’ the said Phd the feed dog being so timed 
in its movements that it will both the work and perform the func- 
tions of the said upper jaw. He also modifies this device by giving a 
lateral motion to jaws, The feed dog (or upper jaw) and lower jaw 
are so shaped as to hold the work like a of pincers. In another 
former specification, No. 1237, a.p. 1870, he has shown a liar locking 
device for the said lower jaw. He now modifies this device by arranging 
the same to be unlocked by a cam and lever and locked b oa when 
the lever is released from the cam. He combines at le with the stop 
mechanism described in his former specifications in such a mauner that 
the same treadle can be used either to start and stop the machine when 
thesame is worked by steam power, or toform the means for operating the 
machine by the foot. In preparing the soles of boots and shoes for bein: 
sewn by machinery, he makes, in combination with the channel in whi 
the line of stitching is laid, a slit along the edge of the sole. 
939. W. Ho.uinosneap, Peckham, » “* Construction of cone or 
valves.”—Dated 10th Apri hihi v vive 
The improvements are ly applicable to valves which are used as 
change valves for purifiers, bypass valves, and valves for all other pur- 
poses required in gas f= ag and works, when constructed or formed 
with a conical plug, aving subdivisions and pune for raising or 
slightly gaveing e@ plug, when necessary, and consist of so forming 
the working ‘aces by means of recesses in the bodies of the valves, 
and of recesses or openings or ports in the plugs, that the working sur- 
faces are protected, or out of contact with the gas in all positions of the 
lugs when set in their proper pieces, which has not been the case hereto- 
ore, The improvements are also applicable to valves for any other pur- 
pose, when constructed as herein described. 
945. H. W. D. Duwtop, Dublin, “ Apparatus for arranging words, &¢., in 
alphabetical or dictionary order.”—Dated 10th April, 1871, 
The object is chiefly to supersede indexes and ca‘ ies, and arrange 
words or entries in dictionary order. A number of trays, drawers, 


He uses a needle-shield for supporting the | 


be used, a wasber of lead. tin, nickel, antimony, and bismuth is | 





| above the contraction air 





12th April, 1871. 

Extreme lightness—elasticity combined with strength—being quite 
porous for the purpose of ventilation, and yet perfectly —— 
giving the wearer a degree of comfort to the head not hitherto produced. 
961. J. R. Brracu, Bridgewater-square, Loralon, “ Scouring saucepans, &c.” 

—Dated 12th April, 1871. 

The novelty is in using wire cording with which to clean the inside of 
the pans or other utensils. 

962. T.JHALLIDAyY, Dalbeattie, W.B., ‘' Brewers’ furnaces.” —Dated 12th April, 
1871 


In breweries the boiler is at the level of an upper floor, so that the 
worts or other liquid may he t: erred from it by gravitation ; but 
instead of constructing the tely under and close up to 
the boiler, such furnace is constructed at the ground floor or basement, 
and an open flue or hollow space is constructed directly up from it to the 
bottom of the boiler, and thence branch flues are constructed round the 
sides of the boiler, and are finally led to the chimney. The or fuel 

hamber is tracted at its upper part by arranging the fire-bricks of 
which its sides are formed so as to project inwards over each other —_ 
ways; but the space or flue is enlarged again higher up, and immediately 
is admitted from a number of openings in the 





sides of the flue. 
963. R. G. Brook, Saint Helens, “ Letter boxes and letter plates.”—Dated 
12th April, 1871. 

ae oe in letter eae - designed principally fad pend al 
pose of preven’ e al ion of letters or papers from the outside, 
and vist in so cting the lid of the letter box with the flap or 
shutter of the letter plate that the former is closed when the latter is 
open and vice versa, and the improvement in letter plates is intended 
principally to close the same more effectually against the admission of 
rain or dust, and at the same time to present a — — appear- 
ance, and the invention consists in combining the door knob or handle 
with the shutter of the letter plate in such a way as to partially conceal 
the same, and so that the door knob or handle may be used fur opening 
and closing the shutter of the letter plate. 


964. H. S. SANDERSON, Lambeth, Surrey, “ Blacklead.”—Dated 12th April, 
1871 





871. 

The object of this invention is the preparation of blacklead ready for 
use in a fluid state. The composition adopted consists of blacklead, such 
as is used for polishing stoves, and for other uses, combined with tur- 
pentine, water, and sugar, or matter, and the proportions 
which have been found to answer well are to each pound by weight of 
the blacklead one gill of turpentine, one gill of water, and one ounce of 
sugar, but these proportions may be varied, and in some cases all the 
ingredients are not necessary. 

965. G. Sremssen, Fenchurch-buildings, London, ‘‘ Instruments for indicating 
temperatures.” —Dated 12th April, 1871. 

This invention consists in constructing an instrument for measuring 
high temperatures, consisting of a closed air chamber communicatiz 
through a tube with a vessel containing mercury: upon the air vesse' 
being subjected to the heat of the furnace, &c., of which the heat is to be 
measured, the heated air in expanding forces the mercury from the 
vessel up a closed barometer tube in connectiun therewith, and the 
barometer tube being rovided with a scale, the degree of heat is indi- 
cated by the height of the mercury column upon such scale. Ail parts of 
the instrument, with the exception of the air vessel and barometer tube, 
are enclosed in a ——- with sand, and by preference provided with 
a steam jacket. oe eter is bined with the instru- 
ment, its bulb being placed near the mercury vessel. 

966. M. L. Winn, New York, U.S., “‘ Bathing and washing the head and dry- 
ing the hair.”—Dated 12th April, 1871. 

A bottomless basin is moun’ —_ an adjustable standard attached to 
achair. Between this basin and the head an elastic cushion is applied to 
make the apparatus water-tight round the head, and a flexible turban 
around the —— ves an ornamental aj ce. The hair is 
washed in this loves with brushes on the fingers are provided 
for the attendant. A movable elastic yoke and sprinkler are stra to 





the nose of a pitcher for supplying the washin ——— A two- tray 
is provided for setting the neck to ppings. a pipe leads 
away from this, and an elastic conical collar is used above this tray, set- 


ting closely around the neck. A case is provided upon which long hair 

can be spread to dry after the washing, and this case is warmed by a 

spirit lamp or otherwise. 

968. J. H. Jonnson, Lincoln’s-inn-felds, London, “ Clothes wringers.”—A 
communication. —Dated 12th Aprit, 1871. 

ple and economical form of 


com 
cow by the spindles of the india-ru squ 
rollers, w! Sie eee eee pte ty but are 
driven by placing the handle on the of the roller w! is carried in 
The said bearings are only and are 


formed in two levers which are forked and hooked at their ite ex- 
tremities and with stud in the standards as fulcra. An 
india-rubber spring underneath each lever supplies the necessary elas- 
ticity of bearing, and dispenses with the use of tightening or pressure 
screws. 
969. W. Patmer, Knockcloghrim, Castle Dawson, Ireland, “ Dressi: ad 
—Dated 12th April, 1871. os : < —— 
This invention cunsists of a silk flour dressing 
rotary screen is placed horizontally in lieu of at 
provided with an internal screw for traversing the meal along it. A fan 
at each end maintains an internal air ure which, com) with 
loose wooden balls inside the screen, which drop on to and shake the silk 
as it revolves, serve to keep the silk clean. The machine is fed either by 
an elevator or self-feeder, and the screened or “bolted” flour falls on to 
another screw below, which conveys it away to any desired locality. 


iG hy 4. 
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an inclination, and is 
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952. H. Cantwricut, Dean, Salop “‘ Ploughs.”— Dated 11th April, 1871. 
in relates to iron ploughs, and consists in construct- 





by an 

970. J. Nixon and J. Winterpotrom, “ Piercing and drilling 
table knives.”—Dated 12th April, 1871. 

uired for the scale and steel 

ae ‘ere Inverted, which are secured by a screw or screws entering the 

lock and fitting in notches cut in the punch A corresp ng steel 

is drilled with similar holes, and the punch block is set over it, a pull 

off _ being placed between the two. By these means all tbe scales 

and tangs are pierced alike. A template is also used which is file cut or 

roughened on the inside, in order to hold the scale firmly while being 

pierced or drilled. 


975. J. Steet, Glasgow, 





, and H. Witson, Stockton-on-Tees, * Cooling liquids.” 








—Dated 13th April, 1871. 
This invention refers to arrangements for eating taking to pieces 
for cleaning and repairs ; all for tracti expansion, thus 
preventing fracture and damage from sudden changes of t ture to 


which these articles are subjected; greater cooling as the peculiar 
arrangement of tubes and watercourses, and longitu and zig-zag 
motion given to the worts = openings in webs or divisions in the appa- 
ratus; facility for draining the refrigerator by side valves and casings. 
976. W. eae ein te map and we on eT. ter, “* Stillages 
for packing a’ ling presses.” —. pri > 

The improved stillage is composed of and each section consists 
of two bars, an inner and an outer bar. The outer bar forms part of the 
face of the stillage, and is pressed towards the inner bar by means of 
springs. The inner bar supports the outer bar when the bale is being 
——. When any one of the inner bars is rotated a quarter of a revo- 


ution the outer bar is permitted to be drawn by the s towards the 

head or follower so as to form a groove for the of the end 
of ahoop. Sometimes catches are employed to prevent rotation of 
the inner bar dw the pressing of the bale. When ropes are to be used 
the inner bars may be withdrawn. 


978. R. A. Goopinc, Manchester, “‘ Printing and delivering checks, tickets, 
&c.”—Dated 13th April, 1871. 

The novelty of the invention consists in connecting an ordinary con- 
secutive numbe: e to one end of a guide formed of parallel, 
straight, or curved lengths of metal in the form of a grid, between which, 
at the back entrance thereof, one end of a continuous roll of paper is 
inserted and carried forward by trav orators or knives for the 
length of paper required for one ticket, at which time the prin block 
behind descends upon the passing paper, and whilst printing re the 
length already drawn off, during which the continued action of the per- 
forators ex: from the front o of the grid guide the length of 
paper in front of the perforators, or, in lieu of a printed block, ders 
may be employed; Secondly, the novelty consists in attach’ the 
movable perforators with a dial or dials, and actuating the indi 
fingera upon the dials to move with each action of the perforators, so as 
to register consecutively the number of tickets fap Bi pa 








thereto an electric ; the us y 

may registered at a distance from the apparatus. 

981. G. W. RenveLy, Newcastle-upon-Tyne, ‘* Torpedoes.” — Dated 13th 
April, 1871. 


This provisional specification describes employing supplemental bags, 

and porn a weight to regulate the ‘admission or escape of air to or 

from these bags. 

983. J. L. CHevoxot, Paris, “ Lubricating apparatus.”— Dated 13th April, 
1871. 

This invention in the app toan o -can of an india- 
rubber cap or air vessel, which, on being more or less forcibly pressed by 
the thumb, ejects any desired quantity of oil, the flow of which is imme- 
diately arrested by the l of the p A special construction 
preserves the india-rubber cup from contact with the oil in the can. 

984. N. A. DELavicne. Paris, “ Stopvers.”—Dated 13th April, 1871. 

The First part of this invention relates to a combination of oneor more 
pieces of metal termed claws or catches, and of a piece of wire, or of 
string termed the nipper, for fixing the claws upon the neck of a bottle 
or other vessel containing champagne, or any liquid exerting a pressure 
upon the cork or stopper. The claws pass over the top of the cork or 
stopper, and their ends, eyes = | to the neck of the bottle, are nipped 
against it by the wire, which is laid in a recess on the claws, and its two 
ends twisted together until it is drawn tight. e unt of these 
wire ends immediately releases the entire fastening. r is 
sometimes replaced by a string with double running noose. The 

rt of the invention relates to the combination of a metal cap with the 

rst part of the invention, with the object of preserving the top of the 
cork from the effects of humidity. 

985. E. T. Hucues, Chancery-lane, London, “ Driving-whips.”— A communi- 
cation.—Dated 13th April, 1871. 

rt of this invention relates to an improvement in the con- 
struction of common driving-whips, more particularly to that class 
which are made of great length and without a lash, and consists in making 
the tip independent of the stock, the two secured together by an attach- 
ing socket. The Second part of the invention relates to an improvement 
whereby the whip is e waterproof, and consists in coating or sizing 
the whip, after it is braided, with a composition of rubber or similar 

The Third part of the invention is for the protection of the butt 
wear, by the construction and 


tat Neati. 








or handle portion of the whip from 
t ti to take a bearing within the whip socket 


ar of the ing 

and prevent the whip stock from coming in contact with the whip socket. 

993. G. SPENCER, Cannon-street, “‘ Preserving and storing.”—Dated 14th April, 
1871 


Improvements in the construction of silos for preserving and storing 
grain, and such like sub ; an improved furnace for deoxygenising 
and purifying the air in the closed silos: an improved mode of construct- 
ing granaries for storing wheat and other malt, &c., in which a 
floor above the silos is supported by the silos themselves, so saving the 
expense of other supports. 

999. E. R. Austin, Strand, “‘ Sinking cylinders, &c.”—Dated 15th April, 
1. 


187 
s in ists, First, in ting the gi on the banks 
of tidal waters between high and low water, and then floating them into 
position by pontoons, the interior of the cylinders being partially built 
in with te. The pont are constructed with two projections or 
with a wide groove, between which jections or in which groove the 
ylinder is held suspended by lowe tackle. In non-tidal rivers the 
cylinders are built upon pontoons immediately over the place where they 
are to be sunk, and are sunk as the building up proceeds. 
1057. T. SHAKeEsPEAR and G. ILtsToNn, Birmingham, ‘‘ Sewing hines.”— 
Dated 21st April, 1871. 

These improvements refer to the feed mechanism of sewing machines, 
and consist in constructing and arran parts as follows :—The}feed 
bar is made in one piece, and is pro OS ee ene 
points. The rising motion of the feeding end of the is effected by an 
eccen acting on a block on the underside of the bar. 
are formed on the top of a vertical slide connected 
by a horizontal screw, the bottom of the slide resting 
vertical screw. By the horizontal screw and advancing the 
vertical screw the feed points are raised to the required level. The feed 

ints are then fixed by tightening the horizontal screw. The cam or 
ficline by which the longitudinal motion is given to the feed bar is con- 
nected to a solid bush.or collar on the dri axis by means of two 
screws upon which the cam or incline can swi A screw with a milled 
on the bush and bears 


between the flange and the cam or incline. 
Tay a oe yy 
and the len; 
are Tes th Lees Pp d on the driving axis. 
1105. A. M. CLark, Chancery-lane, “ Making moulds and cores for casting.’ 
—A communicution.—Dated 26th April, 1871. 
This invention relates to i ti in 


to the required shape for pipe cores, and consists in 








+3 














z 


bo 








a pair of mould boxes or a mould box and a pattern, vertically on 

bo mould box and pattern being provided with fi tomati. 
xes or or aut - 
y the bebwoen theme Shon open. ais eatin 

tion with the a neg ye oy jointed arms, and 

os ae ae mould moreover 

open wider at top than at the bottom. 
2664. J. T. Partour, Southampton-buildings, Lendon, “ Raising sunken 





} ensions or tonnage as well as smaller vessels or 
| other objects. It is conveniently carried and easily arranged over the 
ee ee oe 

t ace a shorter time than eretofore been 
practicable, and is theref: lane Gagendees wages Cho custinannse of Se 
or calm weather than other contrivances lore em) ed for raising 


| ships of the 





vessels sunk in ocean waters. In raising ships or ob; according to 
this invention the inventor uses a number of frames, which are suspended 
from age ey . the correct position of the said sunken shi 
or other object has been ascertained the said es are 
together and let down, and to insure their properly over the sides 
of the ship they are guided as they descend by or — 
soaslouay piace’ and buoyed at sides of the sunken vessel or 
object. said frames are lowered and raised by means of hoisting 
apparatus carried by the floating vessels. 


2699. W. R. Lake, Southampton-buildings, London, “‘ Household implement.’ 
—A communication.-~Dated 11th October, 1871. 
This invention consists in combining in one implement a number of 
ired in a hb hold, and is so constructed 





tools req as to be 
capable of serving as a hammer, a nail puller, a stove cover lifter, a floor 
scraper, a screw-driver, a carpet stretcher, a tin can opener, a 6in. rule, 
an adjustable wrench, a gas burner tongs, and a nut cracker, or cork com- 
presser. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


On ’CHANGE IN BIRMINGHAM AND WOLVERHAMPTON : The diff- 
culties arising out of a pressure of trade—HIGHER PRICES OF 
HEMATITES—NEW SUPPLIES OF BEST ORE: A new company to 
work Cornwall ore -CoaL: Need of better supplies—PRices oF 
IRON AND STONE—BUSINESS IN THE BIRMINGHAM INDUSTRIES 
PROPER—LARGE CASTING AT SOHO—THE NINE HOURS’ MOVE- 
MENT—ACTION FOR HIGHER WAGES BY RAILWAY MEN—LEAMING- 
TON IRRIGATION WORKS: The opening: The engines—KIDDER- 
MINSTER AND STOKE-UPON-TRENT AS TO SEWAGE. 


THERE was a fair attendance on ’Change in Birmingham to-da 
(Thursday), and a moderate amount of business was done. Mu 
more would have been transacted but for the difficulty of con- 
sumers’ wants being met with sufficient promptitude. On every 
hand the complaint is that what is needed cannot be got early 
enough to suit customers’ requirements; and next, that after 
the article has been manufactured it cannot be sent away with 
anything like the needed pares | y~ because of the 
limited supply of the rolling stock and the railways—a difficulty 
which has not been diminished by a partial strike by certain of the 
carriers’ boatmen for higher wages. 

The representatives of first-class ore and pig iron firms, alike 
here and at a distance, are unable to book any more orders except 
at prices and at periods of delivery that consumers are not likely 
to accept. The remark applies to steel iron in even a more forcible 
degree. Prices continue to be quoted up. Ore is worth more 
money nearly every week. Best hematite pigs have risen in the 
quarter 15s. a ton, and in Birmingham and Wolverhampton 
yesterday and on Wednesday the Workington Iron Company 
announced a rise in the prices of their Bessemer iron 5s. a ton 
The prices now are £5 10s. a ton short weight, free on board at the 
works. High as are the prices of best hematite ore—and some 
surprise has been felt by some members of the trade at the quota- 
tions we have given in the last two reports—they are even higher 
to-day than they were at the date of our last. The great value of 
pest Cumberland ore has given a great impetus to inquiries for 
other sources of supply. These are being found in Cornwall. On 
Wednesday afternoon samples of a valuable hematite ore, much 
resembling the Cumberland article, were shown in Wolverhampton 
by Mr. Saunders, mineral agent of that town, and they were 
closely examined by the ironmasters at the sample table. Some of 
| the specimens contained 63 per cent. of metallic iron. The pro- 
| perty has only just been discovered, and a company to be confined 
to ten proprietors is being formed to develope it. The ore has 

been tested, and 15s. 6d. a ton offered for it delivered at Newport, 
but the offer is declined. 

Coal is still in great demand and under the requirements of the 
markets. Much satisfaction is expressed at the successful work- 
ing of the Coal Mines Inspection Act in South Staffordshire, where 
in the past ten years there has been a saving of fifty lives every 
year, notwithstanding that the yield of coal has gone on consider- 
ably increasing all the time. 

Prices remain firm. Bars are selling at £8 10s. to £9; plates 
and sheet singles, £9 15s. to £10; nail sheets, £8 5s. to £8 10s.; 
hoops, £8 17s. 6d. to £9 10s.; rods, £8; galvanised and corruga 
sheets, £15, £24 for ordinary qualities. Pigs are in good demand. 
The present quarter's make may be considered as sold at from 5s. 
to 7s. 6d. per ton advance on last quarter’s rates. Best makes are 
quoted £4 4s. and £4 2s. 6d.; seconds, £3 12s. 6d. to £3 15s.; 
cinders, £2 17s. 6d. to £3 2s. 6d. and £3 5s.; best hematites, at a 
minimum of £5; North Welsh, £4 to £4 10s.; Forest, £4 15s, 
to £5 5s.; cold air, £5 to £5 5s. per ton; best Staffordshire and 
Worcestershire ores, 17s. 6d. per ton; new Mines and other 
a. 14s. to 15s. 6d. per ton; best Ulverstone ores, 
32s. 6d. to 34s.; Irish and Cornish ores, 18s. 6d. to 23s. 6d. 
ton; North Welsh balls, 16s. 9d.; Oxfordshire oolites, 8s. to Ss, &i; 
Northamptons, 6s. 6d. to 8s. 6d. 

Everywhere throughout Birmingham there is but one report, full 
occupation for all hands and machinery, and orders booked, or 
coming in, which assure a continuance of the activity till the end 
of the year, or even beyond that date. This applies not only to 
the heavier branches, such as the engineering, ironfounding, rail- 
way wagon and_ metal rolling, but to the very lightest trades also. 

For the Cape, shipments of mining tools, camp kettles, and 
general domestic hardware, continue on a scale; and most of 
the continental states of Europe are excellent customers just now 
for all descriptions of winter goods. 

Amongst the many large castings which are frequently turned 
out at Messrs. James Watt and Co.’s engineering establishment, 
Soho Foundry, Smethwick, that wit d on Saturday morning 
last, by invitation, may, perhaps, be classed as one of the heaviest. 
This casting is for the outer case of a cylinder uf 90in. diameter, 
and will form the larger of what is known as a compound cylinder. 
The weight of this casting when cleared of its hootiens and cores 
will be close upon 18 tons, and to secure this it was n to 
run 22 tons of molten iron. The sight was grand when the iron, 
liquid as so nuch water, was poured in ; and great credit is due to 
the careful arrangements made by the foreman of the casting shop 
for the successful run. The winter has, however, witnessed the 
execution of even heavier castings at Soho Foundry. 
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Messrs. ri and W. Harwood, of the London Machine Works, 
Birmingham, have likewise voluntarily granted their sen. 
who number some 300, the nine hours’ system. On Monday 
evening the workmen assembled at a public-house near to the 
works, and after formally passing a vote of thanks to their em- 
ployers, returned to the works and gave three hearty cheers for 
those gentlemen. 

The workmen guaieget bs the goods department of the London 
and North-Western way in Birmi met on Sunday 
evening last, and resolved hgh the directors for an increase 
in their wages to the extent per week, and also for the pay- 
ment of overtime beyond ten hours day. 

Mr. James Brunton, one of the foremen of the Midland Wagon 
Company in Birmingham, was presented with a timepiece in black 
marble, on Friday last by his fellow officers and the workmen, as a 
mark of esteem and gona, on the occasion of his leaving 
the Midland Works, ra connection of nineteen years. The 
presentation was made at a dinner got up for the purpose. 

On Monday the —=7 7 Irrigation Works, erected at a cost 
of £17,000, for pumping the sewage on to Lord Warwick's farm, 
were formally opened, and the delivery of the sewage commenced. 
Two 60-horse power beam engines pump the sewage to a height of 
132ft., P men an 18in. main two niiles and a quarter long. Lord 
Warwick's sewage farm comprises %$0 agres, but more can be added. 
From eight hydrants in the main, at different points on the farm, 
the sewage is conveyed in earthenware pipes to the different fields, 
and then distributed on the land by open trenches. Where level, 
the land is laid out in 40ft. beds, sloping from each side to the 
centre, so that by - ~~ in the trenches the sewage will 
overflow the beds. en the land is uneven the catch-water 
system is adopted. Lord Warwick intends growing all kinds of 
c and —— for Birmingham and other markets. Mixed 
Saabenier will be adopted, and the farm will be managed by Mr. 
Tough, late of the Dorking Farm. About 150 cattle will be kept 
to consume surplus produce, and the farm and the buildings are of 
a model character. Lord Warwick is to ey £450 a year for the 
sewage, for a period of thirty years, and the arrangement will en- 
tail an annual loss on yy of £1000. Mr. Bowen, chair- 
man of the local board, on Monday started the engines in the 
presence of large numbers of persons, including deputations from 
towns interested in the sew: question. Mr. Bowen spoke of 
the non-success of the A. B. C. system as adopted in Leami 
and spoke gratefully of Lord Warwick as having come to the ai: 
of the town authorities. 

The Public Works Committee of the Kidderminster Company 
have accepted a tender from Mr. Henry Hylton, of Birmingham, 
for executing the sewerage of their borough. The amount of the 
tender is £15,914. There were six other tenders, some of them 
£3000 or £4000 higher than Mr. Hylton’s. The engincer’s estimate 
for the work was £17,300. 

At the Stoke-on-Trent Police-court on Friday, Mr. T. Harding, 
town clerk, of Newcastle, ap) in answer to a summons issued 
at the instance of the Stoke Improvement Commissioners, charging 
him (as representing the Corporation) with exposing certain offen- 
sive matter in the Stoke district. Mr. Keary appeared for the com- 
missioners. A formal objection by Mr. Harding having been dis- 
posed of, evidence was called to prove that the sewage tanks of 
the Corporation produced a nuisance in the neighbourhood by 
their offensive stench. On the other hand, Mr. Chapman, the 
borough surveyor, said carbolic acid had been regularly used for 
deodorising purposes, and denied the stench complained of. An 
order for the abatement of the nuisance was made, 





SourH Keysincton Musg&vuM.—Visitors during the week ending 
October 21st, 1871:—On Monday, Tuesday, Saturday (free) 
from 10 a.m. to 10 p.m., Museum, 10,284 ; National Portrait and 
other galleries, ;on Wednesday, Thursday, and Friday 
(admission 6d.), from 10 a.m, till 5 p.m., Museum, 1912; National 
Portrait and other galleries, 68; total, 13,598; average of corre- 
sponding week in former years, 11,135. Total, the opening of 
the Museum, 10,860,378. 

THE COMMITTEE ON RaILRoaps at the National Commercial Con- 
vention, lately in session at Baltimore, called attention to the con- 
struction of narrow gauge rai and recommended them as 
feeders and for mountainous or sparsely settled portions of the 
country. It did not an opinion upon the suitableness or un- 
suitableness for trunk lines, but suggested that a committee be ap- 

inted to report at the next convention upon their applicability 
= _—_ The —_ sugges: AA loeal es for 

reight and passengers ie to correspond wi! ugh rates, 
there being an unjust discrimination in many instances. 

TesTING STEEL.—THE Pittsburgh Commercial gives « method of 
testing steel, so as to insure uniform and superior quality in steel 
rails, now coming into general use on the United States railroads. 
By the Griswold method a test ingot from each 5-ton ladleful of 
Loinan sad apatite terteoghoeen Gy boning ts Geile ies 

y for ness, ing it double when 
cold. In case the test bar falls below the standard suitable for 
rails, all the ingots and the rails rolled from them are stamped 
with the number of the ladleful. To ascertain whether the rails 
pt pe yy to ryt i it 
in c , and is y placing it on iron su t. 
apart, and then dropping a weight of five tons on the middle of it 
from a height proportioned to the pattern of the rail. In case 
the test rail does not stand the blow deemed proper, all the rails 
made from that ladleful of steel are rejected for use on the rail- 


inst., in No. 5, St. Andrew-square. There was a numerous attend- 
ance of members and visitors. The society was founded last 
November, and has for its object the study of engineering by 
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THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 
THE CLEVELAND IRON TRADE—THE ENGINEERING TRADE—MORE | 

RAILWAY FACILITIES FOR CLEVELAND—THE SALTBURN PIER | 

CoMPANY—THE NEWCASTLE COLLEGE OF PHYSICAL SCIENCE— 

PRICES OF IKON, 

THERE was a large attendance on ’Change at Middlesbrough on 
Tuesday, and again business was brisk. The demand for pig iron 
was very heavy, and the prices realised the previous week were 
easily obtained. Makers are still unable to produce as much 
iron as they require to satisfy their customers. In proportion as 
the power of production is increasing in the growing district of 
Cleveland, so does the demand for pig iron increase, and therefore 
there is not ‘the slightest uneasiness caused by the fact that 
extensions are going on all over Teesside, and blast furnaces are 
rising up wherever suitable sites can be produced. All the new 
works in course of construction are making very rapid progress. 

In the finished iron trade, since the wages of the men were 
advanced everything is going on harmoniously. The rail makers 
are very busy. Shipments are active. Plates and angle iron 
cannot be got in sufficient quantities to meet the pressing re- 
quirements of shipbuilders, who are so full of orders for vessels 
of all sizes. Puddled bars are much in request, and the manu- 
factured iron trade generally is in a satisfactory state. 

ig foundries are well off for orders, and their prospects are 

ood, 

. As might have been expected, the nine hours’ movement in the 
engineering trade is spreading very rapidly. It is cheering to 
know that that industry is in such a healthy state that the masters 
will not suffer so much by conceding the nine hours’ system as was 
at first anticipated by many persons, In the locomotive depart- 
ment there is great activity, and the demand for marine engines is 
so heavy that nearly all the firms who devote themselves to this 
class of work are considerably in arrear with their orders, 

I am glad that the necessity for improving the railway com- 
munications of Cleveland with other parts of the North of England 
is again occupying general attention. The Mewcastle Chronicle 
says that ‘a scheme is being organised to open out the splendid 
alvantages of the extensive coal-field which lies between Seaham 
Harbour and the Hartlepools by the construction of the once- 
mooted coast line to connect Sunderland, Seaham Harbour, the 
Hartlepools, and Middlesbrough, the latter place, with Stockton, 
to be connected with it by a tuvnel beneath the bed of the Tees, 
at a point at which we are assured the difficulty will neither he 
serious in an engineering or pecuniary point of view. This line 
it is proposed to connect with the main line of the Midland 
(Settle and Carlisle section) by means of a direct line running 
almost due west from a point near to the Hartlepools, pass- 
ing through Darlington to the Hawes Junction, on the above 
section of the Midland line. It will he about fifty miles in length, 
and will establish a direct highway between the busy commercial 
centres of Lancashire and North-west Yorkshire, the great Cleve- 
land district, of which Middlesbrough is the centre, and the rising 
port of the Hartlepools.” There is another scheme before the 
public, and it emanates from the North-Eastern Railway Comi- 
pany. During the past week as much as is publicly known of this 
scheme has been under the consideration of the Middlesbrough 
Chamber of Commerce. The North-Eastern Railway Company 
intend to apply to Parliament for powers to construct a new line 
of railway from Wingate direct to Hartburn, so as to form a short, 
convenient, and almost direct railway between Cleveland and the 
colliery district north of the Old Hartlepool Railway. This 
would shorten the distance between the northern collieries and 
Cleveland by about eight or nine miles. After a good deal of dis- 
cussion a resolution was passed expressing satisfaction with the 
North-Eastern Railway Company’s intentions, and hoping that the 
details of the scheme would be such as would allow the Chamber 
to support it before Parliament. 

The annual meeting of the Saltburn Pier Company was held on 
Saturday, and a dividend of 6 per cent. was declared. Before next 
season it is believed that the piers at the neighbouring Yorkshire 
watering places, Redcar and Coutham, will be in a forward condi- 
tion. 

On Tuesday the Newcastle College of Physical Science was 
formally inaugurated. — It is only about six months ago since the 
idea of founding a college of this kind was first agitated, and 
already it has commenced work. About £14,000 has been received 
towards this desirable object, and the college has an income of £900 
a year, 

The prices of iron are as follows :— Pig iron, No. 1, 54s.; No. 2, 
52s. 6d.; No. 3, 50s.; No. 4, 48s. 6d. The prices of manufac- 
tured iron are as follows :—Cummon bars, £7 to £7 2s. Gid.; cable 
iron, £7 12s. 6d. to £8 2s. 6d.; ship plates, £8 17s. Gd. to £9; 
boiler plates, £9 5s. to £9 10s.; rails, £6 15s. to £7; colliery rails,’ 
£6 17s. to £7 10s,; puddled bats, £4 17s. 6d. to £5. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE GLASGOW PIG IRON MARKET—SHIPMENTS OF IRON—THE 
MALLEABLE IRON TRADE—NEW SAFETY LAMP—NEW IRONWORKS 
—THE EDINBURGH ,TRAMWAYS—NEW GASWORKS FOR GREENOCK 
OPENING OF THE WHIFFLET AND GLASGOW RAILWAY. 

SINCE last report the Glasgow pig iron market has kept on im- 
proving, and a iderable busi has been done at advanced 
prices. At present the market is very strong, warrants being done 
ag for one month, 62s. 104d. for fourteen days, and 62s. 8d. 
cash. 
All branches of the iron trade show increased activity, and there 
is no doubt that the advance in prices has been caused entirely by 
the short supply, large shipments, and a legitimate demand for 
consumption, If this demand continues, of which there is every 
sign in the meantime, it seems inevitable that present prices will 
be maintained for some time to come. 

Messrs. Connal and Co, are unprecedentedly busy delivering 
iron out of store, and are svarcely able to meet the demand. 

The exports of pig iron continue on a very large scale. There 
were shipped from Scotch ports during the past week 21,892 tons, 
whereas in the corresponding week of last year the amount was 
14,298, showing ah increase for the week of 7594 tons. Altogether 
there have been shipped since the Ist of January, 1781, up till 
date, 681,149 tons, while for the corresponding period of 1870 
there were 520,535 tons, being an increase for the year of 160,614 
tons. 

There is no actual advance in the prices of malleable iron, but 
the mills are all busy, and the tendency is to higher prices. There 
is not. however, much likelihood of manufactured iron getting 
much dearer, for it is reported that in the North of England some 
contracts have been taken at reduced prices, and that the tendency 
there is downwards, 

Mr. Brown, of the Shotts Iron Company, has invented and 
patented a new safety lamp for colliers. The improvement upon 
the old style of safety lamp consists in the addptation of a lens 
and reflector at the bottom of the lamp, by which the intensity of 
the rays of light are increased twenty times. These lamps, 
wherever tried, are said to have given universal satisfaction ; ahd 
every oné will welcome ah improvément that may tend ih any 
degree to prevent accidénts, which have been lamentably frequent 
and disastrous of late in coal mining. 

With regard to the proposed new ironworks at Cambuslang, it is 
now rumoured that negotiations are pending with the Caledonian 
Railway Company, with the view of obtaining favourable terms 
for the transit of minerals, Xc., over the company’s line, and ‘in the 
event of a suitable tariff of dues not being arran h the’rail- 








way company it is thought that the new iron company will select 
another site for their works. The extensive naturé of the under- 
taking may be judged from the fact that it is eXpectéd to afford | 
‘| no abatement, 


employment to upwards of 5000 mén, 


The rails now being supplied for the Edinburgh traniways were 
subjected to an experiment as to their bearing powers last 


| Tuesday in presence of several of the directors of the Tram- 


ways Company. Mr. Gowans having supplied several tramway 
rails, they were laid in position on beams similar to those being 
used at preset by the company at one of the sidings of the Cale- 
donian Railway. Several g Wagons, weighing from four to 
eight tons, were propelled along the tramway rails, It was found 
that the rails were amply sufficient to sustain the weight, although 
some difficulty was experienced from the flanges of the railway 
wagons not suiting the groove of the tramway rails. The trial was 
entirely satisfactory as regards the beams and fastenings as well 
as the rails. 

New gasworks will soon be erected in Greenock, The Corpora- 
tion resolved some time ago to replace by new and more extensive 
works the plant by which the town has up till now been supplied 
with gas, and they have commenced to remove the old buildings 
and appliances, while workmen are busily employed in opening up 
the streets and laying down new mains. The cost of the new un- 
dertaking is estimated to exceed £30,000. 

The first passenger train passed over the new high level line of 
the Whifflet and Glasgow Railway on Monday. With the opening 
of this branch, which has cost the North British Railway Com- 
pany over £50,000, the last remnant of the old and dangerous 
crossing at the thain street at Coatbridge will disappear. The 
passenger traffic will now be conducted entirely by means of ex- 
press trains running hourly, and the distance will be accomplished 
in seventeen minutes, 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE IRON TRADE: All the establishments kept in active employ: 
Clearances of iron extensive: The bulk of the muke continuiny to 
go to the American States: The future of the trade: The markets 
in a healthy state: Reduction of stocks: The trade less liable to 
be influenced by external circumstances —THE HOME DEMAND— 
THE TIN-PLATE TRADE —STEAM AND HOUSE COAL TRADE—THE 
WAGES QUESTION: Continued agitation— THE SEVERN TUNNEL 
SCHEME: Important announcement. 

THE past week has not been productive of any material change 

in the iron trade, things having goné on steadily and cheerfully. 

All the establishments are kept in active employ. and the very ex- 

tensive clearances which have lately been effected from the ldcal ports 

show that a large degree of activity prévailé 4t the works. The 
bulk of the make of this district continues to go to the American 

States, so that the attention of makers is still directed to the re- 

quirements of thut country. Orders are now being worked off 

with the utmost expedition, and to this fact must be attributed the 
animation which is to be witnessed. 

The course of the trade is pretty plain for the next'two or three 
months at least.’ The mafket is in a healthy state, and there is 
every probability of its continuing so.. Notwithstanding the heavy 
make of the last four or five mooths there has been no accuinula- 
tion of stocks, but’rather such materials as had been stored have 


béen alinost entirely reduced, and there is every reason for expect- 


ing that a large demand must be kept up. A little slackening 
will probably take place in business during the next month or 
two, but itis not expected to in the least affect employment at 
the works, 

The trade seenis less liable to be influenced by external circum- 
stances than for a long time past: * Cons#ytently there is no fluc- 
tuating tendency to be reported, and a satisfactory proof of the 
fact is that the rise in the money values has not affected the tone 
of the market. Fresh orders are coming in and sellers continue 
to maintain prices firmly, but there is in but few instances any ad- 
vance obtained. The satne scale of quotations will, it is expected, 
be adhered to for the winter ths, the ironmasters being still 
of the opinion that a rise a Ae would tend to check the demand. 
Engagements are being entered into at present which will not be 
executed and delivered until the beginning of next year, which 
pretty clearly shows that there will not be much alteration in prices 
for some time to come. Buyers are, however, beginning to believe 
that-there is no prospect of lower quotations prevailing, and are, 
therefore, entering into transactions with less reluctance. 

Bar and plate-makers are busy with orders for home purposes, 
and the demand for these descriptions is likely to be large for a 
long period. Rails are also getting into better request. Pig 
makers arte &till increasing their production. 

The tin-plate trade continues in a fairly flourishing condition, 
but prices are not so remunerative as they were expected to be, 
owing to the high values of the raw materials, although quotations 
are maintained with considerable firmness. 

For steam coals the inquiry is expanding, and there is now a 
prospect of the trade shortly being re-established in the position 
occupied previous to the strike. Colliery proprietors so far main- 
tain the higher prices which were fixed at the close of the strike, 
and, as foreign buyers are becoming more convinced of the deter- 
mination of sellers to keep values up, they are purchasing more 
freely. The colliers are working with tolerable regularity, so that 
the output is becoming more equal to the demand. There is a 
better feeling prevailing than for some time. 

The house coal trade is fairly active, there being a pretty brisk 
inquiry on account of Irish and West of England markets. 
Business is, however, threatened to some extent by the attitude 
which the men are assuming. The agitation for an advance of 
10 per cent. is still kept up in the Rhondda district, and the men 
have expressed their determination to give a month’s notice if a 
favourable reply is not received from the masters in the course 
of a short time. It is understood that some of the employers 
are disposed to entertain the request, but it is doubtful whether 
any of them would be prepared to give an advance of 10 per 
cent. upon the present rate of wages. It is unfortunate that 
this unsettledness exists, as it is feared that it will seriously 
interfere with the trade in the next month or two. 

Something is a to be done to improve the railway communi- 
cation between South Wales and the West of England and London. 
There are two schemes for tunnelling under the river Severn put 
forward, one by Mr. Fulton and the other by Mr. Richardson. 
The latter proposes to commence the tunnel at New Passage, near 
the present ferry, while the former has chosen a point near 
— as the most eligible for the construction of the tunnel. 
The Forest of Dean coal-field would perhaps derive greater 
benefit from a tunnel at Lydney, but taking into consideration the 
West and South of England markets, the New Passage will un- 
doubtedly be the more advantageous for South Wales. Mr. Leonard 
Bruton, late secretary to the Bristol and South Wales Union Rail- 
way Company, has announced that he has been delegated full 
authority by the directors of the Great Western to give the neces- 
sary parliamentary notices next month for the New Passage 
scheme, which clearly implies that the directors of that company 
have given the preference to this scheme. The cost of the tunnel 
is estimated at £750,000, and Mr. Braton has further stated that 
— are ilcinaced parties prepared to insure the construction of 

e tunne: 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our on Correspondent.) 
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COVERED MARKET FOR YORK—STATE OF TRADE AT SHEFFIELD 
—Wesr LANCASHIRE RaILWAY—CLEVELAND IRONSTONE—BRaD- 
FORD CORPORATION WATERWORKS—LABOUR AT SHEFFIELD— 
MIDLAND RatLway: Proposed extension to the Hartlepools— 
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displays great activity. ; 1 ni 
necessary arrangements for providing the necessary plant for the 
manufacture of Bessemer steel. 

On Friday Mr. Bruce announced his decvision in a case heard in 
the Leeds borough court on thé previous day, in which Mr, Joseph 
Walker, of Upper Wortley, was proceeded gainst by the town 
clerk for causing a smoke nuisance. Mr. Bruce said the defendant 
had land, from which he was extracting clay and burning it into 
bricks, and with the bricks he was building a number of. houses, 
It was not denied by Mr. Granger, the defendant’s solicitor, that 
in burning the bricks a nni8ance was caused. but what he relied 
upon was that the defendant did not come within the theaning of 
the statute, the words of which were, “‘ carrying on any trade or 
business.” Trading seemed to mean buying or selling for a profit, 
and the question really was whether the burning of bricks for his 
own use was ‘“‘a business.” He did not know thut the word 
“business” had any technical meaning, or that it necessarily 
implied buying or selling, and it seemed to hit that if a man 
chose to employ his time, capital, and labour in makirig bricks 
with which to build his own house, that was a business within 
the meaning of the statute. He therefore gave judgment for the 
Corporation, with a fine of £5 and costs. 

The Cuzco, the last addition made to the fleet of the Pacific 
Steam Navigation Company, has been designed and cotistructed 
for that company’s fortnightly service between Liverpool and 
Valparaiso vid the Straits of Magellan. She is an iron screw 
steamer of 3850 tons burthen and 550-horse power nominal, and 
the latest improvements have been introduced in her equipment, 

At the last meeting of the Mersey Docks and Harbour Bowrl iv 
was determined to erect a shed on the north-east margiti of the 
West Float at a cost of about 21200, and to lay down lines of rails 
and turntables ia connection therewith at an estimated cost of 
£1200 It appears that in the year ending June 30th, 1871, £103,692 
was expended on the Liverpool section of the estate and £8370 on 
the Birkenhead portion. 

The Maryport Town and Harbour Trust have adopted plan’ of 
Mr. Hawkshaw for a new wet dock for the port. A committee 
has also been appointed to carry on the plans. The trade of tha 
port would appear to be steadily itiereasing. ‘The coal shipments o 
the last three years were as follows :—1868, 406.718 tons; 1869, 
422 694 tons; and 1870, 461,163 tons. The cost of the new dock 
which has been determined on is estimated at £88,000, 

-The Sheepbridge Iron and Coal Company has resolved to make 
weekly payments to its workmen, which will commence as soon as 
the necessary bovks have been prepared for the purpose. Every 
branch of the company’s works is brisk. and in the pig iron depart- 
ment considerable ordets have been taken on next year's acco iit. 

The York Town Council contemplates the construction of & 
covered market, 194ft. in length by 97ft. in width, and containing 
an internal area of 2046 square yards. The total cost of carrying 
out the scheme is estimated at £20,529, including the cost of 
fittings, contingencies, and Act of Parliament. 

Sheffield trade continues to display considerable activity. There 
are heavy orders on hand for the better descriptions of stev}. the 
higher qualities being required principally for home consumption. 
From the United States, also, there is a continued demand for all 
descriptions of this article. In the heavy iron trade the activity 
which has long prevailed continues unabated, the large con- 
cerns employing numerous shifts of workmen. The demand for 
railway matériel is on the increase, most of the rails ordered beiug 
of Bessemer steel. ' 

Arrangements. are being made for the commencement of the 
West Lancashire Railway. Mr. Fox has been engaged in set‘ing 
out the line. 

All the ironstone mines in Cleveland continue to be work-l 
satisfactorily. The yield is very large, and it is, moreover, being 
rapidly increased. 

The expenditure made by the Bradford Town Council upon its 
waterworks was officially stated on Tuesday to have been no less 
than £970,000. Of this sum £200,000 had been paid for the old 
works, and £100,000 had gone for parliamentary, law, and engi- 
neering expenses. It was also stated that the expenditure on the 
reconstruction of Barden reservoir up to the present ti:ne was 
£70,000. The Hortonbank sétvice reservoir, which is one of the 
most important of the works, has been finished. The oontract 
price was £13,800, but it has cost £26,330. The excess has been 
oceasioned by the deepening of the reservoir, increasing its 
capacity, and other necessary works. 

The engineering trades of Sheffield have addressed a circular to 
their employers, asking for a reduction of the hours of Jabour to 
fifty-four per week. 

A scheme has been broughs forward to connect the main line of 
the Midland Railway (Settle and Carlisle section). by means of « 
direct line with the Hartlepools, passing through Darlington. The 
length of the new line, if carried out, would be about fifty miles; 
it would establish direct communication between the bu-y cum- 
mercial centres of Lancashire and north-west Yorkshire and the 
great Cleveland district. 


PRICES CURRENT OF MELALS AND OILS, 
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Dr. PETERMANN has received detailed accounts from the 


| German North Pole explorers, Herren Payor and Weiprecht, 


These despatches, it is stated, fully confirm the discovery of an 
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STEAM PLOUGHS AND TRACTION ENGINES. 


Tue last number of the “ Journal of the Royal Agricul- 
tural Society,” now before us, contains the report of the 


judges appointed to decide on the relative merits of the | able number of hours at a stretch. Messrs. Howard 


ploughing machinery and traction engines exhibited last 


summer at Wolverhampton. During the progress of these | that 


trials we published the particulars of the experiments from 
week to week at such le that it would be simply waste 
of space to reproduce all that the judges have to say, much 
of which is identical in effect with our own reports. We 
have selected, however, some a of the pe report 
which contain facts which could not possibly be obtained 
during the trials, because the results of the experiments 
had not been worked out. These are contained partly in 
a very vaiuable and exhaustive table, which we have con- 
densed, and lad in the shape of comments by Mr. 
Bramwell and Mr. Easton, acting as engineer judges in 
conjunction with Mr. Menelaus. We think that these will 
be quite intelligible, although they appear in a somewhat 
isolated form in our pages; but to avoid the chance of mis- 
take we may add a few words of explanation, At page 303 
we give the condensed table to which we have referred, which 
differs from the original in the suppression of the columns 
containing the class to which the exhibits belonged, the 
catalogue number, and certain iculars concerning the 
numbers of the plots in which the implements were tried, 
which possess little or no general interest. This table is 
supplemented by remarks by Messrs. Easton and Ander- 
son relating to the table, which we also append. These 
remarks, the value of which will be perceived in a mo- 
ment, speak for themselves, 

The observations made and facts collected are in some instances 
not as complete as could be wished. This arises partly from the 
ground actually worked by each implement not having been mea- 
sured at once by the surveyor ; partly from the imperfect manner 
in which some of the exhibitors complied with the very clear 
printed instructions issued by the society with reference to the 
measurement of water and the preparation for the reception of the 
indicators ; and partly from the extremely inclement weather and 
the badness of the water at Stafford. 

In column 9 the power mded in working the land has been 
represented by the work which would be n to raise the 
earth disturbed the tabular number of feet, or by the foot-pounds 
of indicated work per pound of earth moved. A singular and un- 
expected fact appears deducible, namely, that the absolute work in 
foot-pounds necessary to cultivate the land does not depend mate- 
rially upon the speed at which it is worked ; that is, that the coal 
— ry ey per ge ee ere : —_— . — implement 

ravels fast or slowly. In su of this i 
from the tables may = taken a aden 


Indicated Work of Engine “7 Foot-pounds per Pound of Earth 
‘oved, 


Foot- . 

Amies and Barford—full speed .. .. 1. oe os os ~~ i 
- si aed poe ge 9c. of ce co <«o co S89 
Barrows and Stewart—full speed.. .. .. se es os «- 11% 
as 2 ME GNOTEcs cn 02 0c 0s 00 os 299 
“A a4 DUEMEcs so so ¢e ‘0s os co BOO 
Ravensthorpe Company—full speed .. .. .. ss ss oe 21°0 
as a half sp ee ars 
a a one-third speed... .. «2 «2 oe 195 

In three cases the slower speed took the more power, and in two 


only rather less, 

The Fisken high-speed hemp rope naturally attracted a good 
deal of attention. The work expended per acre by the various 
roundabout systems stands in the following order :— 


Foot- 
The Fisken high speed system .. .. «2 os os oe i 
Mesers. J. Fowler and Co. 2 « oe «2 co os - 20% 
Messrs. Howard... cc co cf co of ec co eco 16°7 
Messrs. Amies and Barford .. oc os os os «+ ef «. 127 
Messrs. Barrows and Stewart .. .«. ee oo 115 


The Fisken tackle worked Fowler’s implements, and these un- 
doubtedly moved the ground in a more thorough manner than any 
of the others ; hence the greater power absor'! by the first two 
competitors, but the 10 per cent extra force required by the high- 
speed system over Fowler may be fairly laid to the charge of the 
hemp rope. The figures above quoted also show that, in order to 
obtain a fair comparison between different systems of tackle, they 
should all be worked with the same implement under similar con- 
ditions of soil, in order to ascertain the useless resistance inherent 
in each. The above averages for roundabout tackle are taken from 
trials at both Barnhurst and Stafford. To approximate nearer to 
similar conditions, the averages from trials ofa diggers only at Staf- 
ford, worked by various systems, have been extracted, and it ap- 


pears that the 
Ave foot-pounds of work per pound earth moved 
by Fowler’s various systems of tackle .. .. .. .- = 218 
Average foot-pounds of work per pound earth moved 
La a MMB os ce cc os co oo = 218 
erage foot-pounds of work per pound earth moved 
by Havensthorpe (Fisken) tackle wo eo oe oo = 2239 


se giving 5 per cent. advantage to the tackle of the first-named 
rs. 


Comparing the resistance of ploughs, digge rs, and cultivators re- 
spectively on light and heavy land, it is found on taking avera 
from all the trials thatthe Ee 

At Barnhurst. At Stafford. 
Average foot-pounds of work indicated per r ’ 
uni ce canth dag or ploughed ee — Sev « BT 
ve ‘oot-poun indicated Ba . 
pound of earth cultivated .. 2 f = 15% «. 203 


thus showing that the change from light to heavy land increased 
the resistance 28 per cent., and that the diggers and ploughs con- 
sumed about 10 per cent. more power than the average of culti- 
vators exhibited. It further appears from the diagrams that 
ploughing requires rather less power than digging. 

From column 11 it will be seen that the strain on the wire rope 
hauling the implement varied from over four tons in Messrs. 
Fowler's 20-horse set down to one and a-quarter ton in Messrs. 
Barrows and Stewart’s roundabout. From the lightness of the 
strain on the rope and the small amount of power expended per 
acre by the latter firm it is evident that the implements used did 
not move the land very efficiently, which was also the opinion 
of the judges, derived from the appearance of the work. The 
Fisken high-speed rope working Messrs. Fowler’s five-tine cultivator 
ranks next in intensity of strain upon the wire rope, which 
amounted to over two and a-half tons. 

From a variety of causes it was found impracticable during the 
trials to determine the exact resistance of the high-speed hemp 
rope in the Ravensthorpe but it was ascertained that the 
a of the hemp rope some 200 yards at Stafford did not add 

i very materially. 

Column 17: The weight of the natural ground was taken in 
a, = deep, but the par between the - ~ of the 
seve yers was insignificant and quite irregular. e weight 
of the earth moved is calculated from the average of ieee 
measurements of di taken by the judges, these gentlemen being 
uate ae ; viously op ieamaeien 

one or 
the depth from the weight of earth mo 
The observations on fuel, water, and lubrication are imperfect 


| 
| 


| 
' 





rds Messrs. Fowler’s 20 and 12-horse double engine sets. 
This is much to be regretted, and arose from the want of acreage 
at Barnhurst, and want of time and the in of the weather 
at Stafford. The high-speed rope took the most lubrication, but 
this system to be properly tested should be worked for a a, 

consumed the 


most fuel per acre. 
Referring to the averages of columns 20—23 and 25—28, it appears 


The average consumption of coal = 161 Ib. per acre. 
water = 115 gallons per acre. 
oil and tallow = 5°1 oz. per acre. 
water per pound of coal = 7°2 Ib. 
coal per mean indicated H.P. per 
hour, 7°1 Ib. 
weight of earth moved per pound of 
coal = 9°3 tons. 

(Signed) Eastons AND ANDERSON, Consulting Engineers. 

August Ist, 1871. 


Immediately following the report on ploughing ma- 
chinery, which we may add does the greatest possible 
credit to the literary ability and mechanical cc ig of 
Mr. J. Algernon Clarke, the author, we have a very 
able and valuable paper on the trials of the trac- 
tion engines exhibited, by Mr. Bramwell and Mr. 
Easton. A large portion of this is devoted to a descrip- 
tion of the engines tested, which, as we have said, 
it would be unnecessary to reproduce for the infor- 
mation of readers already familiar with them. Another 
portion is devoted to a description of the trials, which it is 
equally unnecessary to reproduce. But these do not con- 
stitute the whole of the report; on the contrary, there is a 
good deal of valuable matter which, coming as it does 
from such competent authorities as Mr. Bramwell and Mr. 
Easton, we transfer to our pages with much pleasure. 
The first extract we make is the preface to the report, 
which contains a very interesting account of the early 
history of steam on common roads, and some explanations 
of the reasons which actuated the Society in adopting the 
system of trial employed. This is supplemented by an 
a of the principle and mode of action of the 
indicator, which is very well and lucidly written, and 
can hardly fail to prove useful to a very large num- 
ber of the readers of the “‘ Journal of the Royal Agri- 
cultural Society,” although it contains nothing with 
which engineers are not familar ; this accordingly we 
have not reproduced. The traction engine trials were, 
as will perhaps be remembered, of two kinds. The 
engines were first tested on the brake for economy of fuel. 
They were subsequently tried first in the field at Barnhurst 
near Wolverhampton ; secondly, on the road by runnin, 
from Wolverhampton to Stafford. Messrs. Bramwell an 
Easton comment at some length on the yard trials, and this 
portion of their report contains about the most lucid ex- 
planation of the true use and value of the steam jacket 
with which we are acquainted. We reproduce it in full, 
and we also give the concluding portion of the report, which 
speaks for itself. 

The Wolverhampton meeting is the first occasion on which the 
society has brought to trial this important class of steam engines. 
For many years past such engines have appeared at the shows 
of the society as articles of exhibition and sale, but they have 
never until this year come before the society’s judges. Yeur by 
year when steam ploughing has been tried, as at Leicester, man 
of the engines employed have, as is well known, been self-propel- 
ling, and, therefore, truly locomotives for road or for farm ; but, 
nevertheless, they have been considered simply as ploughing steam 
engines, and their merits have not been judged apart from those 
of the ploughing tackle which they drove. 

There appeared no valid reason why locomotive engines should 
not be made suitable for moving agricultural machinery, whether 
thrashing, ploughing by means of windlasses, or for other pur- 
poses for which the farmer requires motive power; and it was 
with the view of encouraging the manufacture of such engines 
that the society determined this year to offer a prize, not for a 
mere locomotive, but for “‘ the best agricultural locomotive engine 
= to the ordinary requi ts of farming.” 

fore entering into a description of the nature of the engines 
which she exhibitors have brought forward to compete in this class 
it may be aswell to say a few words upon the history of common 
road locomotion. It is now nearly forty years since Gurney (and 
there were probably others before him) exhibited his common road 
steamer as a competitor with the stage-coach of the eons. He 
os aenty followed by Ogle and Summers, b: ni, by 

R (whose engin. however, threw great di 
in ag sew of its exploding), by Sir Charles Dance, and by 
Walter cock, It was this latter gentleman who, from about 
1825 to 1835, did more than any of his predecessors or competitors 
toshow the feasibility of using steam power as ameans of ——— 
on common roads at higher speeds than those attainable by the 
best stage-coaches. For many months together his steam car- 
riages, competent to carry from fifteen to twenty ngers, 
travelled regularly from the Bank to Paddington and back at the 
ordinary sixpenny fares then charged by the omnibuses, and be- 
sides the Paddington journey he very commonly used to come out 
from and return to his factory at Stratford, his carriages ing 
through Whitechapel, Leadenhall-street, Cornhill, and the Lastest 
parts of the city of London. In his steam coaches he exhibited a 
very large amount of ingenuity and of engineering knowledge. 
The boilers and engines he manufactured would compare favour- 
ably —. the best ——- of = —— day—a great os 
to say of » man who wor thirty-five or forty years ago, when 
catenin’ than 





it on the cause 


high-pressure light engines were so much less 
they are now. The principal merit of his steam lay in 
the boiler. This was com of a number of flat chambers 


which were ranged side by side, like books on a whelf, with a space, 
however, of about uarters of an inch between each two 
neighbouring chambers. water and the steam were in the 
chambers. The used was about 100 Ib., and evidently no 
shape could be more improper to resist that press or even a 
tithe of that pressure, than the flat chambers. But cock had 
this happy idea : he raised bosses (hemispheres) all over the sur- 
face of his chambers, and the summits of the bosses of one 
chamber bore upon the summits of the bosses of the neigh- 
ing chambers throughout the boiler, and thus each chamber, 
means of its served as the abutment for the chamber on 
either side of it, and they served as the abutments for it. The final 
pressure, that of the outside chambers, was taken two thick 
wrought iron plates against the flat surfaces of w! the bosses 
of the outer chambers bore. Outside the were girders 
pm) a na ener SF ends ej chambers so = wind of 
e- from the girders one plate to the girders 
of the chan, tees holding the toy plates containing 
between them the chambers of which the boiler was composed. 
There were also two other bolts—one low down and the other 
high up—which passed through the whole of the chambers. 
Washers were introduced, so as to leave an annular space 
round the bolts, and this annular space formed at the bottom 
the water connection, and at the top the steam connection. 
inn onecighth f inch thick, and eon absolutely 
of an were absolutely 

safe at 100 lb, They were placed immediately over a fire 





which played up between the chambers, the heat being compelled 
to pass up among the tortuous channels left between the bosses. 
These boilers were most id generators of steam, and they also 
were very free from ‘‘ priming.” This arose, however, very 
greatly from the fact of Hancock having soon di that 
the best way to prevent a boiler from “ priming” is to keep the 
steam at a high in it, and it was with this object that he 
used an extremely small steam pipe to supply his engines. 

The engines of Hancock’s steam es were two-cylinder 
direcr-acting inverted, communicating motion to the crank shaft, 
which was at the bottom. On this crank shaft there was a pulley, 
— oy to take an ordinary chain, which chain worked another 
pulley on the axle of the driving wheels, The chain pulley upon 
the crank shaft was provided with a clutch, so that the engine 
was thrown out of gear with the driving wheels when it was re- 
quired to run either for pumping or for blewing the fire, which was 

by a fan blast. The driving wheels were loose upon the 
axle, and were worked by clutches having a large amount of clear- 
ance. By this means, when easy curves were to be made on the 
road, one wheel was enabled to overrun the other, to allow for the 
difference of travel between the wheel on the inner and that on 
the outer side of the circle. To make a very sharp turn, the 
clutch of the wheel that was intended to be on the inner side of 
the circle was thrown out of gear, and when this was effected the 
carriage would come round in its own length. The steering 
consisted of a chain wheel fixed to the fore axle, with the chain 
passing over a small pulley on a vertical steering spindle. There 
was a brake for the steersman (to be pressed by his foot), which 
held the fore wheels in any position in which he had put them, 
and which (except when he was in the very act of turning) saved 
his arm from the effects of the jar uced by the action of 
the road on the wheels. The waste steam was blown into a box 
before it was suffered to issue into the chi y. The chi y; 
however, was barely in sight; the fuel was coke; the steam 
escaped along with the products of combustion, and, except in case 
of very damp weather, was invisible. Thus there was no smoke 
and no steam, nor was there any noise of the waste steam, neither 
was any machinery to be seen. It is quite certain that in respect 
of quietude of travelling, and in the way of not being an annoy- 
ance to others upon the road, Hancock’s coaches of thirty-five 
years ago far exceeded anything of the present day. hese 
coaches of Hancock’s commonly travelled ten miles an hour, and 
have travelled fourteen. It may be asked why it was that, if they 
were so meritorious in an engineering point of view, they did not 
continue torun? This is a difficult question to answer. Mr. Han- 
cock always endeavoured to show that they y but it is believed 
that he was a better engineer and inventor than he was a commer- 
cial man. Be this as it may, however, it is ay the case 
that after many years of effort he gave up the endeavour, and 
with his common road | tion practically ceased ; railways 
began to be established throughout the country; the old coach 
speed of twelve miles an hour, or the fourteen miles per hour of 
common road steamers, was not sufficient to satisfy the public, and 
the demand for something better than the stage-coach to travel on 
common roads died out, while the opposition of horsemen and of 
riders in horse-carriages caationelt Those persons naturally 
enough complained of the danger they were exposed to when some 
of their unreasoning animals took fright at machines, to the 
presence of which they had not been trained. 

After Hancock ceased his efforts common road locomotion, as 
has already been said, was practically in abeyance for many years, 
and ,when it was revived, it was revived in the traction engine form 
to compete with the horse in drawing heavy loads, and not in that 
of the high-speed, light-loaded steam carriage. 

Another instance in which slow-going steam locomotion has been 
revived within the last few years is in connection with steam 
ploughing. The carrying out of this great improvement in agri- 
culture has introduced steam locomotives suitable not only for 
roads, but also fit to traverse the fields to be ploughed. 

The attention of engineers and others has been directed to the 
subject, ingenious minds have been at work upon the matter 
afresh, and there are now many forms of locomotives, most of 
which, it is true, are intended for no greater speed than three or 
four miles an hour, but some of which are competent to perform 
from eight to ten miles an hour. 

Whether engines at these greater speeds will be suffered to run 
upon common roads is a question for the Legislature. At present 
they are forbidden to travel more than four miles an hour, and it 
is compulsory that they should be preceded by a man bearing a red 
flag to warn horsemen and others that such engines are coming. 
It is to be presumed that could it be shown the introduction of 
quick-going s would really be a benefit to the 
community at large, the restrictions upon such steamers would 
be taken off, and persons who break-in horses would not consider 
their duties completed, nor the horses properly broken, until they 
had been made accustomed to the presence of such machines. 
That horses can be broken so as to be utterly regardless of locomo- 
tives is well known. Any one who has seen their behaviour at 
the railway stations, where they are used for shunting, must 
know that there they regard the noise of a locomotive with abso- 
lute indifference. As a matter of fact, by the time that Han- 
cock had been running his steam carriage two months upon the 
New-road none of the omnibus horses paid the slightest attention 
to it, although at the commencement of his running they had fre- 
quently shied when he passed them. 

Having made these few preliminary remarks upon part only of 
the history of common road steam locomotion, and upon its pre- 
sent condition and its prospects, we will now pet | to report 
upon the matters more immediately connected with the Woiver- 
hampton Show. 

In the report of the engines tried at Oxford the judges alluded 
to the fact that the society had left it to the exhibitors to deter- 
mine what should be the dimensions of their engines; and the 
judges in their report pointed out that while this was attended 
with the benefit of permitting each exhibitor to fully exercise his 
skill and judgment as to what were the proper dimensions and pro- 
portions for the nominal sew of his engine, it left the customer 
in this difficulty, that in buying the nominal 4-horse engine of A, 
he might be buying either a larger or a smaller engine than the 
nominal 4-horse engine of B ; and it was shown in the report how 
the real horse-power of 33,000 Ib. lifted 1ft. high, which engines 
could exert, had increased year by year in refi to the inal 
power of such engines. It was stated that no purchaser would be 
contented without twice the nominal power, would not be sur- 

rised at thrice, would not object to four times, and that if he 

ived in the neighbourhood of a sea-port, and had experience of the 
performances of marine engines, even as much as six times the 
nominal power might be looked for by him. 

This year the society has gone further in leaving to exhibitors 
full liberty to exercise their skill and judgment. ey have not 
only given perfect freedom in respect of dimensions for a nominal 
horse-power, but they have also permitted the exhibitor to try the 
engines upon the dynamometer at any power he pleased not below 
the nominal, and to work at any pressure of steam he pleased, 
taking the precaution, however, to obtain from each exhibitor 
proper drawings of his boilers and a declaration of the steam 
pressure at which he intended to work, and then ining by 
proof that the boilers were competent to sustain double that pres- 
sure, and by calculation that they were safe at three times that 


pressure. 
Furthermore, the proportions of the different parts being thus 
given by the exhibitor, enables the judges in their report to tabu- 
late them, so taat the purchaser of an engine can see when he buys 
a certain nominal engine of A whether, taking heating surface and 
grate surface, as well as cylinder dimensions, into consideration, 
he is buying a more or less powerful machine than the engine of B 
of the same nominal power. . 
On this occasion, also, the society have acceded to the advice 
offered to them by their engineers, and by the past and present 
judges in former reports, and have caused the amount of water 
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evaporated by each exhibitor when on trial at ‘the brake to be 
recorded, the oil and tallow consumed also to be recorded; and, 
further, they have directed each engine to be fitted with proper 
cocks for applying the indicators supplied by the society, so as to | 
enable the judges to take indicator diagrams at the time the | 
engines were being tried — the brake. 

ving now described the various engines, we wish to say a few 
words on the evaporative duty of the boilers, on the desirability 


the exhaust steam. In this condition of things, steam, say at 
105 Ib. to the inch above the eo and at a temperature of 
343 deg. (about)\is admitted from the boiler, and it comes into a 
chamber the walls of which are 131 deg. lower than itself. A 
quantity of steam sufficient to supply the heat to heat py 
walls of the chamber must therefore be at once condensed ; is 
done, and the condensed steam remains in the form of water in the 

linder until the slide valve by its motion has shut off the com- 





of Ke wee a oa the engine cylinders, and on brakes on the 
driving wheels. 

We were somewhat disappointed in finding the low evaporative 
duty of the boilers. In the best instance in was onl 776 lb. of 
water per 1 lb. of coal; we had expected at least 1 lb. more of 
evaporation. Last year, at Oxford, from the old boiler of the 
society as much was obtained in one inst as 9°351b. of water 
1 lb. of coal; and we had hoped that as good results would 

ave been reached with the locomotive type of boiler in the 
traction engine of Aveling and Porter and of other exhibitors. 
In Aveling and Porter’s engine, No. 7001, during the trial on the 
brake, the average temperature of the feed-water was from 170 to 
180 deg. This may be the right time to remark upon the fact 
that when the feed-water is heated by actual contact with the 
waste steam, so that the steam which heats it becomes condensed 
and mingles with the water, no greater amount of cold feed-water 
is evaporated by the boiler than would have been evaporated had 
the water not been heated; in fact, a slightly less amount is eva- 

rated. A little reflection will make this clear, Although the 
eed-water may be heated, as in this case, 110 deg. above the tem- 
a age at which it was supplied from the society’s tank, yet that 
eat is obtained from steam which becomes condensed and mingles 
with the water, and has itself to be re-evaporated, and thus just 
so much more water from the steam has to be evaporated as would 
be equal to the saving in evaporating the feed-water by heating it 
if the total of the latent and sensible heat of the steam in the 
boiler (say at 1151b.) were equal to the total latent and sensible 
heat of the exhaust steam; but as the total heat of the 
boiler steam is greater than that of the exhaust steam, it follows 
that the fuel has to supply the difference, and that therefore it 
has not so many units of heat left to evaporate cold feed-water, 
and that thus a little less water is evaporated than would have 
been had not the exhaust mingled with it to heat it. 

The benefit of this process, therefore, appears in the diminished 
coal required to produce the horse-power; but it does not appear 
in any extra amount of cold feed-water evaporated, thus differing 
from those cases where the feed-water is heated by ing through 
# pipe jacketed by steam. When this is done the steam which 
heats the feed-water does not mingle with it, and does not add to 
its quantity, and therefore, with feed-water thus heated, there is 
a greater evaporation per lb. of coal than there is from cold feed- 
water; while in feed-water heated by actual contact with waste 
steam there is no greater evaporation. 

On finding the- poor evaporative results, we became anxious to 
ascertain the temperature of the products of combustion as they 
issued from the boiler; but no provision had been made for this, 
and there was not time to drill holes into the smoke box to intro- 
duce a thermometer. Some rude attempts were made to obtain 
comparative temperatures by holding a thermometer over the tops 
of the funnels; but evidently such attempts must be highly un- 
satisfactory so far as getting anything like an accurate result is 
concerned, because at that point the waste steam is mingled with 
the products of combustion and has cooled them, and the least 
priming makes, as might be expected and as we found, a most sen- 
sible reduction, We made further trials by lowering down the 
funnels pieces of lead attached to a wire—also a very insufficient 
mode of arriving at the truth. This being so, we feel it would be 
wrong to publish any of the results, and we will content ourselves 
with saying that the tests, rude as they were, made it quite clear 
there were great differences in the temperatures of the escaping 
gases from the various boilers, and that in the interests of the 
exhibitors and of engineering yea it is most desirable on the 
next occasion of the trials of engines by the society that each 
exhibitor should be required to provide means for the insertion of 
a pyrometer in that part of his engine where the products of 
combustion have passed the last useful heat-absorbing surface, 
be it boiler or be it heater, and where they have not yet mingled 
with the waste steam. 


Steam-jacketing.—One of the great difficulties in writing these 
reports is, that they are addressed to two totally different classes 
of readers : the one, the manufacturers and exhibitors of the very 
machines to which the report relates (a class to which it is almost 
an insult to offer anything in the nature of engineering criticism at 
all, and certainly anything bordering upon the elements of 
engineering) ; the other, the agriculturists who purchase and use 
these implements. The latter class of readers are not supposed to 
understand eng ing as a science, and, in reporting for their 
information, one is bound therefore to enter into the consideration 
of engineering subjects in a manner which is necessarily elementary. 
This must be our apology for having devoted a page or two of this 
report to the description of the steam engine indicator, and of its 
mode of action. But we now wish to say a word or two upon the 
question of steam-jacketing engines ; fom | we are about to take the 
liberty of saying it is quite as much for the benefit of the manufac- 
turers as for that of the purchasers, Although some of the 
engines were steam-jacketed, and some were so constructed as to 
superheat their steam to a point which might probably enable 
steam-jackets to be dispensed with, others were not jacketed 
although the steam was not superheated. Moreover, at previous 
trials of engines, the judges have noticed that steam-jacketing was 
the exception, and that in some instances where the exhibitor has 
supplied jackets he clearly did not appreciate their value. Some 
few years ago, on the occasion of a trial of stationary engines 
from the society’s boiler, an exhibitor who had provided his engine 
with a steam-jacket did not use it, because he thought that as he 
could not return the condensed steam into that boiler it would be 
a loss to him rather than a gain. We believe that very man: 
engineers—not only those engaged in the manufacture of agricul- 
tural engines but engineers generally—do not appreciate the theory 
upon which the benefit of steam-jackets rests ; and they share in 
the mistake of the greatest writer that probably we have ever had 
upon the steam engine (we allude to old), who, clear as he 
was in almost every point connected with that subject, was, in 
respect of this particular of steam-jacketing, in error, and was led 
from that error to condemn James Watt’s practice of the steam- 
jacket as a mistake. For Tredgold, not appreciating the theory of 
the steam-jacket, held that it was a mere contrivance for keeping 
the cylinder warm ; and that, although it did this, it did it by the 
waste of more steam than would have been wasted in the 
unjacketed cylinders ; the excess being in ld’s judgment 
that due to the extra size of the jacket over and above that of the 
cylinder which is enveloped. After so great a writer as Tredgold 
had fallen into this error, and had condemned Watt, no engineer 
need be ashamed to} confess that he does not see how a steam- 
jacket may be an advantage. We think, therefore, we may be 
eardoned if we say a few words in order to explain the paradox of 
the steam-jacket, although quite aware that while we are doing it 
the bulk of the engineering readers or these lines do not want any 
information upon the subject. We must, therefore, be taken as 
simply addressing ourselves to those engineers who may not have 

tudied the question, and to that; section of our readers who, not 
being engineers, nevertheless take an interest in engineering 
science. The steam-jacket is of i yom use in the expansive 
engine, and the greater the amount of expansion the greater is the 
need for and the use of the steam-jacket. Assume the case of an 
expansive (cay non-condensing) engine without a steam-jacket, 
The piston been making a stroke towards, say, the right-hand 











end of the cylinder ; and in making that stroke the pressure of the 
exhaust steam on that’side of the piston has been 1 Ib. or 21b. above 
the atmosphere, and the temperature therefore practically that of 


“tion from the surface, about such as would take place 





boiling water. The metal of the cylinder sides has, so far as its 
interior skin is concerned, been cooled down to the temperature of 


munication with the boiler ; the steam in the cylinder then begins 
to ex and the Fone = to be reduced. The water arising 
from the steam which was first condensed is now in contact with 
the walls of the chamber heated to a temperature due to 105 lb., 
while the pressure in the cylinder has diminished from 105 1b. 
oy. ‘own to say 74 lb. above the atmosphere ; the inevitable 
result of this is, that the water which was first condensed becomes 
re-evaporated and turned into steam tobe used in the cylinder. It 
may be said that, if this is so, its power, which was lost in the act 
of condensation, willjbe —— back again by its re-evaporation. 
But it must be recollected that its power was lost when it was 
105 lb. steam, and that while it is being re-evaporated at all sorts 
of intermediate pressures down to 7} lb. the difference in effect 
will of course be very great. This may be made clear to the eye 
by constructing two diagrams. Fig. 15 shows a diagram from an 
expansive engine with a non-jacketed cylinder ; the black lines the 
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curve given by the indicator, and they would appear to represent 
that while no greater quantity of steam than was equal to the 
space contained in the parallelogram a bc d, namely, one-fourth of 
the stroke of the engine by 105 lb. high had been consumed, the 
work Fagg had been as much as was equal to the area con- 
tained by the black lines, less, say, two pounds, average back pres- 
sure, as indicated by the space between the bottom line and the 
dotted line immediately above ; in fact, it would be found, if this 
diagram were contrasted with one taken from a jacketed cylinder 
that the area of the unjacketed diagram representing the work 
done would be greater than that of the jacketed. Fig. 16 shows a 
diagram taken from a jacketed cylinder ; and if it be laid over the 
other diagram, itjwill be found that the expansion curve a is lower 
than the expansion curve a g' of Fig. 15; that is ,to say, that the 
height g elof Fig. 16is less than the height of g' g e of Fig. 15. It may 
be said, therefore, that the unjacketed engine of diagram, Fig. 15, 
made a greater use of the amount of steam that came into the 
cylinder than had the jacketed engine, Fig. 16; but the fact is, 
while in Fig. 16 the elogram a 6 c d truly represents the 
quantity of 105 lb. steam which comes into that cylinder, the 
elogram a 5c d of the di » Fig. 15, does not represent 
it, because it does not show the quantity of 105 lb. steam which 
came jinto the cylinder and was cond in heating up the 
walls of that cylinder; and in order to make di ig. 15 
correct there should be added to it a portion as bd h i, to show 
the steam condensed on its entering the cylinder. If this were 
done it would be ascertained that the steam ought to have 
produced, if utilised, the whole of the area iag! e h, instead of 
the areabag'ed. The rise in the diagram of Fig. 15, from g to 
g' represents of course the re-evaporation of the condensed steam. 
Now it is upon these facts that the utility of jacketed cylinders is 
based, and it will be seen to consist in the prevention of the con- 
densation of high steam in the cylinder, and its re-evaporation in 
that cylinder as low steam. The loss which takes place upon the 
outside of the jacket is one which may be materially diminished 
by proper cleaning, and is a mere Joss by conduction -_ — 
m the 
surface of the cylinder itself. It must follow, from what has been 
said here upon steam-jacketing, that to be of use the steam in the 
jacket should be at all times as high as the very highest steam 
employed in the cylinder ; in fact, it has often been proposed in 
engines to jacket cylinders with steam from an especial boiler 
kept at a higher pressure. If these facts were borne in mind 
we should see no more attempts at abortive jacketing, by sur- 
rounding the cylinder with steam upon the engine side of the throttle 
valve, that is, with steam attenuated by wire-drawing below the 
boiler pressure, nor with the exhaust steam from the engine ; nor 
if the very powerful effect of cooling-surface were borne in mind, 
and the fact that the temperature of steam must vary with its pres- 
sure, should we see instances in portable engines of waste steam pipes 
carried from the cylinder when situated at the fire-box end towards 
the chimney vid the interior of the barrel of the boiler, thus 
putting into the very atmosphere of 100 lb. steam which is to 
work the engine a 2in. or 24in. pipe, containing steam at 2 lb. 
= the atmosphere, and a few degrees only above boiling 
water. 

Brakes.—We have one other general remark to make in relation 
to the engines that were brought to trial. Two of them only, 
viz., Messrs. Aveling and Porter's, No. 7001, and Messrs. Tuxford's 
10-horse power, No. 2677, were supplied with brakes. We are 
strongly of opinion that no traction engine is really safe without 
the abi ity to apply brake power to the very supporting wheels of 
the engine itself. We are of course aware that so long as the con- 
nection between the wheels and the a be it gearing or chains, 
is in good order, and in gear with the driving waees, Oe power to 
control those wheels by reversing the engine is the best of all 
brakes; but assume the driving wheels not to be in gear, by inad- 
vertence, as happened in our experience; or assume the teeth to 





strip or the chain to break, as co ay to another traction engine 
at Wolverhampton this year (although that engine was not among 
those ws tried), then if the e be without a brake it is wholly 
uncontrollable, and may ly give rise to a fatal accident, as, 
wr it did in the instance of the engine to which we have 
last referred. 


The road trials appeared to show that, with a road in good order 
as this was (it should have been stated that it appeared to be 
formed of a mixture of flint, iron slag, and a little granite), the 
india-rubber tires have a decided advantage over iron in tractive 
force; there is no doubt that they have the advantage of ea 
elastic support to the whole machine. These advantages, however, 
are obtained at an addition to the first cost, in the case of such an 
engine as the Sutherland, of £250, or 50 per cent. of the cost of 
the Sutherland with iron wheels, the price of the engine under 
these circumstances being £500. oes Mew truth of the 
statements made by the advocates of the india-rubber tire, that 
they may be used for years when protected with steel bands without 
appreciable wear, so that the cost of maintaining these tires should 
not be a very heavy item, it nevertheless becomes a question how 
far their superiority in tractive force warrants a purchaser in going 
to the original greater outlay. This is a question which experience 
alone can authoritatively settle; but we are inclined to think that 
for road traction it may be worth the while of the proprietor to go 
to the expense of these tires. It is, however, a question upon 
which we cannot, in the absence of longer experience, venture to 
pronounce a decided opinion. Our business was to award the 
— in Class 17, which was to be given “‘for the best agricultural 
| soe engine applicable to the ordinary requirements of 


‘arming. 

We had, therefore, to judge of the merits of the engines when 
used to replace portable engines, as a mere implement for driving 
farmyard machinery, of their merits when used as locomotives 
upon the high road, and of their merits when used as locomotives 
upon farm roads, or upon the surface of fields where there were no 


roads, 

In this latter respect the india-rubber tires most signall y failed 
at Barnhurst. It is true that the weather had been to the very 
last degree unfavourable to the use of these tires. The question 
then arose in our minds, “‘ Is the Barnhurst course a fair one over 
which to put an agricultural engine, and would such engines be 
in practice required to be used on ground in the condition in which 
the Barnhurst course was?” Upon this point we thought it right 
to take the opinion of the practical agricultural judges of this year, 
and they told us that a farmer must be able, when his root crops 
were ready to be drawn off the field, to take them away, no 
matter in what weather. This had to be done in autumn, and 
very commonly in the midst of weather quite as bad as that which 
we have experienced, and with the soil in the same condition. 
Now, looking at the fact that as agricultural locomotives become 
improved, and come more and more into use, they will replace, to 
a large extent, the horses upon a farm, and a farmer will then find 

i at the mercy, as it were, of these machines ; clearly, 
other things being equal, the most meritorious machine, therefore, 
is one which, under any circumstances of weather and of soil, can 
do its work ; and, in fact, a fine weather machine is practically 
useless to the farmer. It was upon these grounds we felt that the 
Sutherland, notwithstanding the excellence of its workman- 
ship and the superiority of its tractive force upon a high road, was 
out of competition in Class 17. We must not be supposed, how- 
ever, to lay down as a doctrine that the mere surface of the iron 
wheels will give adhesive force in soil such as that at Barnhurst. 
Upon pressure and motion being applied to the upper part of such 
a sodden soil it becomes made into a lubricating paste or fluid, 
which renders adhesion of any surface, whether iron or india- 
rubber, gon nig ! impossible. It is in this state of things that 
the iron wheels, by their ability to use paddles (say to the number 
of eight, round about a 6ft. wheel), have a great advantage, for 
the paddles cut into the surface, and the ground immediately 
behind the paddle that has just entered, being compressed by the 
weight of the wheel upon it, cannot escape verti , nor can it 
readil escape sideways; thus the paddle acts upon a block of soil 
some 3ft. long and the width of the wheel, and by pressing against 
this it is enabled to find that foothold, if the term may be used, 
or that abutment or point dappui which mere adhesion upon a 
surface cannot under these circumstances give. It may be that 
hereafter there will be exhibited engines provided with india- 
rubber tires, and with the means of applying paddles when such 
engines are used upon farm land like Barnhurst. When these 
engines come for competition we have no doubt the judges who 
may then be in office will weigh their merits fairly; but there was 
no such provision made, nor, indeed, does one see how it could 
very easily be made upon wheels formed as those of the Suther- 
land were; and thus, when the Sutherland got upon the 
slippery, treacherous surface at Barnhurst it came to grief in the 
way that has been stated. Whether considered in point of 
economy of fuel as a driver of machinery, or of efficiency for 
traction upon a farm, Mr. Aveling’s 10-horse power engine, No. 
7001, no doubt was far ahead of any of its competitors. We, there- 
fore, awardedjto Aveling’s 10-horse power engine, No. 7001, the 
prize of £50. The only point on which it was surpassed was that 
of its adhesive powers upon a high road; here, no doubt, it was 
not equal to the Thomson system, and we felt that the merits of 
the india-rubber tires were such as to justify our awarding a silver 
medal to that invention, as we did also to the invention of Mr. 
William Bridges Adams for his application of india-rubber between 
the internal and external tires of the wheels. We much regret 
that the constant use the Royal Agricultural Society of England 
made of this latter engine at Stafford prevented our trying its 
tractive force upon the road. We believe that it would have 
turned out to be very high, judging from the reports made to us 
from Stafford. 

These medals were awarded, with the approbation of the 
stewards, as provided for Py the rules of the society. 

Aveling and Porter’s 6-horse power, No. 7002, we highly com- 
mended, and Burrell’s 8-horse power locomotive, No. 3660, which 
appeared to us to be a very well devised and well made machine, 
we commended. : 

We believe we have now reported, to the!best of our ability, 
upon the construction of the different engines which competed in 
Class 17, Faye the trials to which those engines were subjected, 
and upon the way in which they endured those trials; and we have 
stated the results so far as regards the prize list, 

We cannot conclude our report without expressing our great 
pleasure at witnessing the thorough cordiality existing among all 
the exhibitors, The rivalry and competition were of the keenest ; 
but, keen as they were, they never for one moment caused the 
least departure from the most perfect good humour, nor did they 
in any way give rise to se ess. Each exhibitor was most 
ready to do all in his power to help a brother exhibitor and rival 
at a pinch, as we saw upon more than one occasion. Such con- 
duct as on the part of exhibitors most largely contributes to 
the comfort of all concerned, em og Fee of the judges, 
and enables them to carry out their duties with untroubled 


minds, 

We have to thank all the exhibitors for the ready way in which 
they carried out every direction given by us, and for the assistance 
they afforded us; we trust that the result of the recent com- 
petition will be, as we in effect know it will be, to render the 
unsuccessful on this occasion most earnest in their endeavours to 
come to the front the next time, while we believe those who have 
succeeded will know that to do so again they must add to their 
efforts rather than rest upon the position they have already 
attained. 

Taken as a whole, we may add that we can cordial] 
recommend the whole body of information connected with 
the co oe ag trials to engineers, as a careful and 
elaborate record of perhaps the most interesting set of 
experiments ever carried out by the Society. 
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RESULTS OF 


THE TRIALS 


OF 


STEAM 


AT WOLVERHAMPTON, 1871. 


CULTIVATING 


MACHINERY 





Name or Exaisitor, AND DESCRIPTION OF 


TACKLE. 





Fowler’s double set of single-cylinder 20-horse power 
engines, Cylinders 13in. diameter, l4in. stroke. 
Engine runs 1°82 revolution per yard run of imple- 
ment. 


Fowler’s double set of single-cylinder 12-horse power 
engines. Cylinders 10jin. diameter, 1l2in. stroke. 
Engine runs 1°04 revolutions per yard run of imple- 
ment. 


Fowler’s 12-horse power single-cylinder clip-drum 
engine and travelling anchor. Cylinder 10}in. dia- 
meter X 12in. stroke. Engine runs 1°94 revolutions 
per yard run of implement. 


Fowler’s §-horse power double-drum engine, with single 
cylinder, 9}in. diameter, 12in. stroke, with travelling 
anchor. Engine runs 1°94 revolutions per yard run of 
implement. Weight = 9 tons 19 cwt. 2 qr. 9 lb. 


Fowler’s 12-horse power traction engine driving detached 
windlass and roundabout tackle. Single cylinder 
10jin. diameter, 12in. stroke. Engine runs 1°625 revo- 
lutions per yard run of implement. 


Same windlass, with Clayton and Shuttleworth’s 
portable engine. 


Howard’s double set of self-propelling engines, direct 
system, 


Howard’s 12-horse power double-drum traction engine. 
Boiler placed transversely. Two cylinders 8}in. dia- 
meter, 12in. stroke. Engine runs 1°89 revolutions 
per yard run of implement. Weight on hind wheels 
over 10 tons. . 


Howard’s 10-horse power portable engine driving de- 
tached windlass and roundabout tackle. Cylinder 
1l0in. diameter, 14in. stroke. Engine runs 1°8 revo- 
lutions per yard run of implement. 


tns. cwt. qr. tns. cwt. 
. Engine a 9 1 « 
Weight { Windlass |. 2 16 0} 8s 5 
Ditto, same windlass and roundabout tackle, worked by 
Clayton and Shuttleworth’s 12-horse power portable. 


Amies and Barford’s roundabout tackle, with detached 
windlass, worked by a Tuxford 10-horse power traction 
engine, with single cylinder, 9in. diameter x 12in. 
stroke. Engine runs 1°71 revolutions per yard run of 
implement. 


Same tackle, driven by Clayton’s 12-horse power portable. 
Ditto, by Tuxford’s traction engine 


Barrow’s and Stewart’s roundabout tackle, with de- 
tached windlass, driven by double-cylinder portable 
engine. Cylinders 8}in. diameter xX 1l3in. stroke. 
Engine rnns 1°402 revolutions per yard run of imple- 
ment. 

tns. cwt. gr. Ib. tns. cwt. qr. Ib. 


Tos ingine ..4 ll : 16 
Weight allie “19 tf 8 10 2 9 


Same tackle, driven by Clayton’s 12-horse power portable. 
Ravensthorpe Company’s high-speed rope (Fisken sys- 
tem) taekle, with two windlasses driven by a Clayton 
and Shuttleworth 10-horse power double-cylinder 
traction engine. Cylinders 7}in. diameter x 12in. 
stroke. Fast rope runs 12’6 to 1 of hauling rope. 
— tns. ewt. qr. Ib. tns. ewt. qr. Ib. 
4 ractionengine 9 9 1 9 
Weight {Tee windlasses 6 4 0 7} 15 13 1 16 
Engine runs 2°53 revolutions per yard run of implement. 
Ditto ditto.. 
Ditto, working with long rope, engine in next field 
Same tackle as above, worked with 10-horse power 
double-cylinder portable. Same sized cylinders and 
speed ratios as above, but smaller windlasses. 
- tns. cwt. gr. Ib. 
. MO..  oe 4 146 38 2 
Weight {ne windlasses. 4 12 0 20 
Same tackle with above traction engine .. .. .. 
Ditto ae a a ee 
E. Hayes’ portable engine, with detached windlass and 
roundabout tackle. Cylinder 10jin. diameter X 16in. 
stroke. 
Trials of special implements in Classes 9 and 6. Imple- 
ments worked with Hayes’ roundabout ne engine. 


Cylinder 10}in. diameter, 16in. stroke, runs 1°33 revo- 
lutions per yard run of implement. 


Ditto, friction experiments _ .. .. 2. .. «2 «+ 
Ditto Ce ee, ee 


Ditto ditto,. 
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EXPERIMENTS WITH INDICATOR. 
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11-tine cultivator --| 9 2X 8} | 2188 | 26,122 | 12. Alltines| — 
| not working. 
| 6-furrow balance digger. . 5 7x9 1561 | 32,220 22°18 10740 | 8055 
9-tine cultivator ice 7 6x7 1625 35,940 22°11 11980 | 8985 
| j | 
9-tine cultivator .. .. — — _ — | 
5-furrow balance dig eae. > 7 X 8 | 1166 | 26,340 22°6 8780 
7-tine cultivator ie i7 7 1300 | 25,804 | 19°8 8601 
7-tine balance cultivator — }—}] — = _ we 
7-tine balance cultivator 70 X 7} | 1312 | 14,870 | 11°8 4957 | 38718 
| 4-furrow digger 42 X 6 676 | 17,520 25°9 5840 | 4380 
5-tine cultivator . ~ _- — - — 
Extra work to shift anchor . — - 3,668 — 221 a 
a _ 972 ii | $24 24: 
Friction of anchor pulley po cans 1,513 a | 504 378 
5-tine cultivator . — - = — — — 
Plough, digger, and cultivator - _— _ — — 
4-furrow digger 464X 8} | 1028 | 20,385 19°8 6795 9096 
4-furrow plough 43 X 6 691 | 13,860 20 4620 3465 
5-tine cultivator 50 X 6 871 19,480 22°4 6493 | 4869 
4-furrow digger .. .. 40x 8 826 | 15,376 18°6 5125 | 3844 
5-tine cultivator .. .. 50 X 7} 935 | 20,685 22°] 6895 | 5171 
4-furrow plough, 4-furrow | 
digger, peaeuenes drill, and | | | 
harrows .. . i. wo _ } -i-— a =) 
| | 
| §-tine cultivator with 4 tines.| 50 X 8°8 | 1030 | 20,290 19°7 6763 | 5072 
4-furrow ploug 453x< 5} 701 | 16,260 23°2 5420 | 4005 
4-furrow digger 43 xX 7H 893 19,435 21°8 6478 4858 
4-tine cultivator . 44 xX 7} 898 | 18,230 20°3 GO77 | 4558 
Traction of engine itself. 
5-tine cultivator with 4 tines. wt teed 44 X 7] 837 | 13,307 15°9 4436 | 3327 
Plough... .. . — _- = — . — 
Digger .. — i-— _ = - -~ 
| Cultivator .. — —_ _ oon —_ 
2-furrow deep plough 32 X 12 991 | 17,327 17°5 5776 4332 
| 
Scarifier, cultivator, and | 
plough  - ws - _ _ — -|i- 
7-tine cultivator ° ° 52 X 6} 845 | 10,610 12°6 3536 2652 
Ditto at half-speed .. eo 52 X 64 845 | 10,800 12°8 3600 | 2700 
8-furrow plough .. .. « _ _ _ —_ ae 
| |_| _ | 
Cultivator, plough, and digger _ _ - = i= | — 
Plough, digger, and cultivator) - - - _ -' e+ — 
5-tine cultivator 50 X Th 877 | 9,965 11°4 3322 | 2491 
Ditto at balf-speed .. 50 X 7} _ 10,796 2°% 3596 2699 
5-tine cultivator ‘i 50x 9 125 | 11,313 10°0 2828 
Ditto at half-speed .. 50 x 0 — | 10,040 | 8's 2510 
3-tine cultivator _ i- | — _ j;— — 
Balance plough.. - pat } — - | 4 “ 
| 5-tine cultivator | 50 X 6} 871 | 13,000 | 14°9 | 4330 | 3247 
| } 
Howard’s 7-tine cultivator .. _ —-|;-—- _ }—| — 
Fowler’s 5-tine namenegens cul- | | | 
tivator .. .. «. - = = | _ ~ — | 
Fowler’s 4-furrow balance 
digger 40 X 7 702 | 14,780 | 21°0 4926 | 3694 
Ditto at one-third speed 40 X 74 762 | 13,700 19°5 4567 | 3425 
| | 
Ditto ditto oe 40 x 69 682 | 17,032 24°9 | 5677 | 4258 
Ditto at half-speed .. ..| 40 69 | 682| 15,080) 220 | 5010) 3757 
Ditto ditto .. ..| 40% 8 | 858 | 18,800 21°9 6267 | 4700 
| | 
Fowler’s 5-tine turning cul- | 
SR 2 an ee. ae. ee 0 X 7} | 941 | 22,710 | 24°1 7570 | 5680 | 
Fowler’s 4-furrow balance) | 
CROMER ce 0s oe ce | 40 x 8 803 | 17,300 | 21°5 5770 | 4327 
| | | 
| 
} | _ 
: or aa — | ses} — 1288} 966 | 
Se Ness oe ale — _ 4,010 | ~ 1337 | 1008 | 
| | 
Cultivator .. .. — _— _ aa - — | 
Fowler’s 7-tine cultivator, } | | | 
with turning gear ° . 70 xX ot | 1187 | 14,920 131 | 497: 8730 | 
Howard’s 7-tine cultivator - 73 xX 6 1140 | 17,130 15°0 | 5710 | 4283 
Howard’s 5-tine cultivator ..| 574 6} | 934 | 17,560 18°8 5853 | 4390 
a | 4-furrow balance 
plough oe 893X 7 765 | 11,697 15°3 8899 | 2924 
Howard’s 4-1 ‘furrow ditto” 453X 7 839 | 11,758 140 3919 | 2939 
Engine and windlass only .. _ — 2,241 = 747 - 
Engine and tackle ha 
Fowler’s — cultivator, 
i ‘ _ _ 4,850 - 1617 | 1218 
Ditto, ha’ "Fowler's 4 
furrow a light .. .. _ - 5,403 - 1807 | 1350 
18°3 } 
Average. 























per minute. 


Maximum speed of engine in revolutions 


per honr. 


Maximum speed of implement in miles 





| 








285 | 5°25 
240 «4°5 
240 | 4°5 
250 4°39 
250 4°39 
$10 | 5°45 
250 4°39 
250 | 4°39 
ae 4°39 
250 —_ 
200 | 3°51 
200 3°51 
00 3°51 
200 4°2 
150 | 3°2 
180 3°2 
100 #1°8 
200 3°6 
180 | 3°2 
180 | 3°4 
120 | 2°27 
he, 
190 | 3°8 
90; 1°8 | 
- — | 
| 
_- — | 
150 | 3°7 
60 | 1°5 
130 | 3°2 
60 | 1°5 
oe 
120 | 2-9 
300 | 4° 
210 2's 
70 “95 
200 | 2°7 
100 | 1°35 
180 | 2°4 
180 | 2°4 
220 | 3°0 
| 
| 
200 | 2°7 
200 | 2°7 
| 
110 | 2°8 
110 | 2°8 
110 | 2°8 
110 | 2°8 | 
110 | 2°8 | 
i 
110} 2s | 
| 
| 
| 
110 | 2°8 | 
110 | 2°8 
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19. | 


a. [32] 2%. 
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Stores consumed. 
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_ ; 1356 } j 
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| | 
| | 
| | | | 
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| | 
85°7 | 6 ) Mean | | 
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SPECTROSCOPE FOR 


THE GOVERNMENT 


ECLIPSE EXPEDITION. 


CONSTRUCTED BY MESSRS, WHIELDON, LECKY, AND LUCAS, ENGINEERS, WESTMINSTER BRIDGE ROAD. 








ELEVATION AND 
PLAN OF 


SPECTROSCOPE 











WE have much pleasure in giving the above illustration of a 
monster spectroscope, which has been made for the Government 
Eclipse Expedition, at the instance, and we believe at the private 
cust wlso, of Lord Lindsay. 

A most competent staff of observers went out last week to Cey- 
Jon and the Neilgherry Hills, under the guidance of Mr. Norman 
Lockyer, the great spectroscope being immediately in charge of the 
Rev. R. Abbaye, of Wadham College,’ Oxford, who, with several 
of the present party, went to the Mediterranean to observe the 
eclipse of last December, but with less fortunate results than are 
confidently expected in this case. The magnificent results relating 
to the constitution of the sun, obtained by spectroscopic observa- 
tions in previous total eclipses, have led to still further investiga- 
tions. The necessarily short time for work during the ‘‘ totality ” of 
the eclipse has left the nature of some of the phenomena more or 
less undecided, especially those of the corona; and it is hoped 
that by using an instrument of much greater power than has been 
employed hitherto, the analysis of the light diffused around the 
body of the moon will determine the true source of the corona. 

The great spectroscope is furnished with two prisms of highly 
refractive flint glass, 4in. square on their surfaces, the collimator 
having a 3}in. object-glass, by Steinheil, of Munich, and the tele- 
scope being a din, refractor by Messrs. Cooke, of York; both glasses 
are of superior defining power. The latter is mounted on a strong 
radial arm, and has attached, in a convenient position at the side, 
a recording apparatus, consisting of a pointed steel punch, acted 
on by a spring hammer which makes a dotted point on a finely pre- 
pared ry ge plate, on which the normal lines of the spectrum are 
marked by the same means, This hammer is moved by a touch of 
the finger, and the position of it and the punch altered by a 
quickly moving screw parallel to the radial bar. The telescopes 
are each of 43in, focal length, the collimator being attached to the 
frame of the instrument, which is a gun metal quadrant, 3ft. Sin. 
radius, firmly braced with stays and feathers, and cast in one 
piece. Lord Lindsay intrusted the carrying out of his views to 





Messrs. Whieldon, Lecky, and Co., of 190, Westminster Bridge- 
road, London, the instrument, with the exception of the tele- 
scopes and prisms, having been made by them. The work is 
extremely substantial and well fitted. We shall watch with 
interest for the results to be obtained from by far the largest 
spectroscope ever made, which gives a spectrum nearly 2in. wide. 








SIEMENS’ PATENT CONTINUOUS GLASS 
MELTING FURNACE. 


HiTHERTO the batch or glass mixture has been first charged into 
pots or tanks, then melted, and then worked out completely, after 
which they have been re-charged, and the process repeated, thus 
entailing considerable loss of time through the intermittent nature 
of the work. The improved arrangement of furnace consists in 
doing away with pots, and making the furnace a tank with three 
separate compartments. The lower parts of these chambers are 
tilled with glass, according to the different stages of melting, 





whilst in the upper part of the same, directly over the surface of 
the glass, the gas flame strikes, so that the melting is only from 
the surface. \ 

The tank furnace is divided into three compartments by means | 
of transverse partitions or bridges. The first compartment is for | 
melting, the second for refining, and the third the working cham- | 
ber. The batch which is charged into the first compartment, | 
through the aperture provided, sinks on progressive melting, and 
passes through apertures at the bottom of the first bridge or parti- 
tion wall into vertical channels formed in the same, in which the 
melted glass rises and then flows over the bridge into the upper 
part of the refining chamber, where the operation of melting is 
completed. Lastly, the glass flows from this compartment in a 
similar manner as before into the front or working department. 
The heated air and gus ports are arranged along each side of the 
tanks, and the flames play across the same. The requisite tem- 
perature is maintained in each compartment by means of a rega- 
lated admission of the gas and air, effected by making the ports | 
of different dimensions, which, moreover, are accessible from the 
outside for the purpose of final regulation, In addition, a division 
wall is carried rtght across the furnace, thereby entirely separating 
the melting chamber from that of the other compartments. 


The following is a brief description of the tank furnace for con- 
tinuous melting, reference being had to the accompanying plates :—— 
Fig. 1 shows a longitudinal section; Fig. 2 shows a transverse 
section. 

The tank is divided into three separate compartments, A, B, C, 
of which A serves to receive the raw materials, whilst B is the re- 
fining compartment, and C the working compartment. 

The compartment A is fed with raw material (or batch) through 
the aperture D at the back end of the furnace; it is separated from 





the compartment B by the division wall E, in which « series of 


passages a, @, a, are formed, passing tirst horizontally from the | 
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bottom of the c»mpartment A, beneath the part E of the partition, 
and the. rises vertically. 
glass passes from the bottom of A into the top of B. 
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out compa:tment C is controlled by regulating the draught of the 


Through these passages the melted | furnace chimney, as by lowering the draught necessarily more 
The glass | flame must pass from B, over the division wall F, into C, and out 


which, by the influence of the higher temperature on the surface | of the working holes M. 


is completely purified, sinks and flows through a passage in bridge | 


The principal advantages resulting from the continuous melting 


F into compartment C in a complete workable condition. Suitable process are :— 


provisions are made, by means of air passages, to keep the parti- 
tion walls or bridges and tanks of the requisite temperatures, to 
prevent any egress of glass. 


FIG.I. 


(1) An increased power of production, as the full melting heat 
may be employed without interruption, whilst with the old method 
of melting nearly one-half of the time is lost by cooling and settling 
the metal, the working out of 
the same, and the reheating of 
the furnace, &e. &c. 

(2) An economy in working, as 
only one-half the number of men 
are required for the melting pro- 
cess, 

(8) A greater durability of the 
tanks or furnace, owing to the 
uniform temperature to which 
they are subjected. 

(4) A much greater regularity 
of working, and more uniform 
qo*litv of the product, 

(5) For the manufacture of 
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The gas and air ports, H H, H’ H’, from the regenerators I I, 
II’, are arranged along each side of the tank, so as to cause the 
flames to play across the latter. By this arrangement the tempera- 
ture of the different parts of the furnace is regulated according to 
the various stages of preparation of the glass in the several com- 
partments, the regulation being effected by constructing the gas 
and air ports of larger dimensions, or i ing their ber at 
the compartment A, where greater heat is required than in the 
compartment B; and in order the more effectually to maintain this 
requisite difference of temperature, the compartment A is by pre- 
ference completely separated from the other part of the furnace 
by means of the division wall L. The temperature of the working 





wiuuow glass the compartment C 
can be so arranged that the 
blowers in said compartment can 
work without interfering wi'h tle 
gatherers; this would de away 
with the separate blowing furnace 
now in use. 

The reasun of the greater dure- 
bility of the tank is not only on 
account of it being always of an 
equal temperature, but also in the 
circumstance that the batch (or 
glass mixture) is filled in in such 
quantities as not to come into 
contact with either the sides 
or bottom of the tank, conse- 
quently they are not suddenly 
cooled or eaten away by the mix- 
ture; as also in the working out compartment only a moderate 
heat is requized and maintained for the working out of the glass. 
Each compartment of the tank furnace is exposed to the requisite 
heat in such a manner that the metal is subjected to that in- 
fluence of the heat in the succession required at the different 
stages of work. ‘ . 

The difference of the specific weight is used for keeping the 
metal separate in the different compartments during its different 
stages of melting. When charging with raw material the melting 
compartment the vitro-static pressure is employed for producing 
the requisite continual progressive motion of the melted glass. 
This continuous melting furnace requiring a high and uniform 
temperature, the well-known Siemens regenerative gas furnace is 
used, which gives a pure flame and effects a great saving in fuel. 





Rartway Iron.--The total quantity of ra‘lway iron exported 
from the United Kingdom during the month of September last was 
93,529 tons, against 103,985 tons in September, 1870, and 76,987 
tons in September, 1869, The decrease in the exports of Septem- 
ber would have been still greater than shown in the above figures 
had not the American demand been so extensive. The clearances 
effected to the United States in September amounted to no less 
than 54,373 tons, as compared with 33,794 tons in September, 
1870, and 14,941 tons in September, 1869. To Russia the exports 
showed a falling off in September to 3764 tons, against 30,109 tons 
in September, 1870, and 37,622 tons in September, 1869. In the 
nine months ending September 30 this year the aggregate exports 
of railway iron from the United Kingdom were 756,370 tons, as 
compared with 862,218 tons in the corresponding period of 1870, 
and 697,175 tons in the corresponding period of 1869. In these 
totals the United States figured for 389,535 tons, against 313,410 
tons in the corresponding period of 1870, and 244,086 tons in the 
corresponding period of 1869; Russia for 69,393 tons, against 
193,809 tons and 196,671 tons; and British America for 56,709 tons, 
against 29,912 tons and 23,669 tons. The exports have increased 
this year to Sweden, France, Egypt, Brazil, Peru, British America, 
and Australia; but they have decreased to Russia, Germany, Hol- 
land, Spain, Austria, the Spanish West Indies, Chili, and British 
India. The value of the railway iron exported in September was 
£771,482, against £877,348 in September, 1870, and £637,296 in 
September, 1869; and in the nine months ending September 30 
this year £6,111,781, against £7,057,730 in the corresponding 
period of 1870, and £5,578,447 in the first nine months of the year 
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IMPROVED DONKEY PUMP. 


AND F. PEARN, ENGINEERS, MANCHESTER. 
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WE illustrate in the annexed engraving a well-de- 
signed donkey pump, which appears very suitable for 
working blast furnace hoists, feeding boilers, &c, &c. 

Fig. 1 is an elevation in section of the pump; Fig. 2 
is a side elevation; and Fig. 3 is a plan in section show- 
ing the supply and discharge pipes. A is a steam cylin- 
der, the piston rod of which is connected to the plunger 

. The plunger B works ia the fluid-tight packing C 
which is placed in the oer end of the cylinder or pump 
barrel D, provided with a lid or upper portion E, the 
two parts fitting into each other as im in Fig. 1, and 
being bolted together, as shown in Fig. 3. The pump 
barrel D is cast with the foundation plate F and the 
columns G G, the lower ends of which are provided 
with seatings for the admission valves H H, and dis- 
charge valves I I, while the upper parts of the columns 
form air vessels to keep up a constant flow in the dis- 
charge pipe J. The p c ts the pump 
barrel D with the right-hand column G, and the elbow pipe Land 
a M connect the upper portion E of the pump barrel to the 
left-hand column G. The pipe L passes through a stuffing box 
in the upper partition of the passage M. The supply pipe N is in 
communication with the fluid to be pumped. 

The mode of operation is as follows, and the parts in Fig. 1 are 
shown in the positions they occupy when the plunger B is ascend- 
ing. The fluid to be pumped is now entering at the right-hand end 
of the supply pipe, and after passing the valve H it flows along 
the passage K to fill the pump barrel as the plunger ascends, at 
the same time the fluid that was above the plunger is being forced 
down the elhow pipe L into the passage M, and through the valve 
I into the discharge pipe J. As soon as the plunger begins to 
descend the pressure of the fluid closes the valves H and I that 
had been open, and opens the corresponding valves that had been 
closed, thereby allowing the fluid to enter the supply pipe N at 
the left-hand side, and to escape through the right-hand valve I 
into the discharge pipe J. Owing to the peculiar construction of 
the pump, the gland or stuffing box C can be repacked without 
removing any parts of the machine; it is only necessary to un- 
screw the bolts by which the upper and lower portions of the 
pump barrel are united, the upper portion E can then be lifted 
up to give access to the packing. 











VISIT OF THE RIVERS POLLUTION COMMISSIONERS TO A SEWAGE 
FarM.—On Friday morning last the sewage farm belonging to the 
Merthyr Local Board, situated a little below Troedyrhiw, was 
visi by the Rivers Pollution Commissioners, Dr, Frankland and 
Mr. Ch mers Morton, who were accompanied by the secretary to 
the commission, Mr. Smitb, and the opportunity was seized by Capt. 
Seddon, of the Royal Engineers, and a party of cadets belonging to 
the same corps to pay a visit to the grounds. The Commissioners 
were met on the grounds by the following members of the 
Board of Health:—Mr. W. Jones (chairman), Mr. T. Jenkins, 
Mr. J. W. James, Mr. Overton, Mr. James James, Mr. 
Harrison, and Mr. Gould, who were accompanied by Mr. Harpur, 
the surveyor, and Mr. Dyke, medical officer of health. The clerk, 

. Thomas gone down previously to meet the 
os by = : yp Birmingham, 
i e aware that the system of puri- 
fication adopted on the land below Troedyrhiw is not irrigation, 


SECTIONAL 





FIG. 3 









but a scheme devised by Mr. J. Bailey Denton, the engineer 
appointed by the Court of Chancery, which he calls intermittent 
downward filtration. Twenty acres of land have been parcelled out 
into four panels of equal areas, The whole piece has been drained to 
a depth varying from 4ft. to 7ft., the drains serving the double 
purpose of collecting and carrying off the subsoil water and the 
sewage water. The surface of each parcel has been carefully pre- 
ared for the equable distribution of liquids. The sewage after 
ing turned on to the land is left to find its way by percolation or 
filtration to the drains beneath, the theory being that in 
its passage through such a depth of soil, by the time it drops 
into the drains it has become thoroughly purified, all its 
offensive solids being left behind, and the noxious elements held 
in solution being decomposed and absorbed by the deodorising 
wer of the soil, of which the sewage is thus made the incessant 
ertiliser. The Commissioners first visited the adit of the sewer 
where the sewage is discharged into the distributing conduits, and 
half-hourly samples were taken for subsequent analysis. There 
was only a slight smell as the sewer was opened, and as the sewage 
flowed over the soil it disappeared, there being an entire absence of 
odour in walking round the beds. The crops now growing, consist- 
ing of turnips, mangolds, cabbages, savoys, brusse routs, broc- 
coli, and winter greens of various kinds, were really of magnificent 
growth, and excited the greatest interest in the visitors, who men- 
tioned a fact of which it is to be hoped that somebody in this neigh- 
bourhood may take advantage, namely, that the sewage farms near 
London not only supply their own neighbourhoods with cabbages, 
but find a market for tens of thousands of them in Birmingham, 
and even send them so far as Manchester. ter traversing 
the grounds the Commissioners arrived at the outlet of the 
subterranean drains, where there was a large volume of the clearest 
water flowing, an undeniable proof of the efficacy of the system. 
Samples of the water were taken at half-hourly intervals for 
analysis. It was said that the labourers on the ground quenched 
their thirst regulerly at this stream, and, by way of showing their 
faith in its purity, many of those present tasted the water, which 
has a very strong chalybeate flavour, and certain indications of the 
presence of iron. But Dr. Paul has already analysed it, and sa: 
in effect that it would be a boon to the Londoners if they 
get drinking water of equal purity. To look at it one might lay 
. wager that clearer water never fiowed in the Taff.—Merthyr 
‘xpress. 





INSTITUTION OF NAVAL ARCHITECTS. 


Tue following circular has just been issued by Mr. 
Merritield, secretary to the Institution of Naval Architects. 
We hope the result will be satisfactory. Nothing can well 
be worse than the papers which have been read recently, 
with very few exceptions :— 

The council of the Institution of Naval Architects have had 
under consideration the question of poo a good series of con- 
tributions for their next session. They have accordingly (with the 
assistance of a sub-committee ially appointed for the purpose) 
prepared a list of subjects, which they desire to submit to the 

bers an iates of the Institution, and others interested 
in shipbuilding, as questions on which they will be glad to receive 
eT for the annual general meeting in March (20th to 
23rd), 1872. 

To prevent disappointment it is requested that all such commu- 
nications may be forwarded to the secretary of the Institution not 
later than the 20th February, 1872; the council cannot otherwise 
undertake to find a place ds them in their programme of pro- 
ceedings. It would be well that gentlemen proposing to read 
such papers should announce their intention to the secretary as 
soon after Christmas as may be, in order that he may be able to 
make suitable preparations for the meeting. 

In naming these subjects it is by no means the intention of the 
council to restrict gentlemen desirous of reading papers on other 
matters, nor is it intended that the list should be an exhaustive 
one, 





SUBJECTS FOR PAPERS. 


(1) The construction of vessels for coast defence. 

(2) The effect on naval construction of torpedoes, or other modes 
of submarine attack. 

(3) On the results of the best modern practice in ocean steam 
navigation, with reference to the latest modern improvements, 
such as surface condensation, superheating, compound engines, and 
the like; also the value of each of these taken separately, and 
especially the results of any actual experiments to test this puint. 

(4) On the friction develo: in marine steam engines of diffe- 
rent forms; and on the difference between the gross indicated 
horse-power developed in the cylinder, and the net effective horse- 
power available for the propulsion of the ship after working the 
air-pump, slide-valves, and other moving parts of the engines. 

(5) On economy of fuel in marine engines, with detailed results, 

(6) On marine boilers, their form, rate of combustion, and the 
proportion of their various parts. 

(7) Information as to the alleged rapid deterioration of marine 
boilers supplied with water from surface condensers, and the 
remedies for the same. p : 

(8) On methods for starting, stopping, and reversing marine 
steam engines of high power. 

(9) On the life and cost of maintenance of merchant steamships, 

(LO) The design and construction of yachts. 

(11) On the time allowances of yachts. 

(12) On legislative interference with the construction, stowage, 
and equipment of ships. 

(13) The effect upon shipbuilding of Lloyd's rules, the Liverpool 
rules, and the rules of other similar societies for the classification 
of ships; and on ships not classed. 

(14) On methods ior the proper strengthening of ships of extreme 
proportions, and on the precautions necessary to insure their safety 
at sea, 

(15) On the present state of knowledge of the strength of ma- 
terials as to shipbuilding, with especial reference to the 
use of steel, 

(16) On the masting of ships, and on iron and steel masts and 
yards, 

(17) On the disposition and construction of bulkheads, and on 
their attachment to the sides of iron ships. 

(18) On machines for the economising of labour in the construc- 
tion of ships. 

(19) On the use of machinery for economising labour en board 
ship, whether merchant ships or ships of war, and whether for 
loading or manceuvring. 

(20) On the best method of clearing vessels of water in the event 
of a leak, and on any novel form of ship's me 

(21) On the means of accurately measuring the speed of ships, 

(22) On instruments for measuring and recording the rolling of 
ships, both as to time and extent of roll. 

(23) On the measure and amount of resistance opposed to a ship's 
progress by the water through which it moves, 

(24) Exact information—either experimental or theoretical—onr 
the efliciency of propellers. 

(25) On the ventilation of ships by natural and forced draughts 
with details of any system in actual operation. 

(26) Exact information, derived from experience, on t :e stee’ ing 
of ships fitted with balanced rudders. 

(27) On methods of steering ships which have been deprive 1 of 
their rudders. 

(28) On telegraphic or other communication of orders on board 
ship. 

(29) On floating structures for special purposes—such as docks, 
lighters, tank vessels, light ships, telegraph ships, and others. 

(30) On the economic value of fourm and proportion both in 
merchant vessels and in ships of war. 








CLEVELAND INSTITUTION OF ENGINEERS.--Mr, Angus Macpher- 
son, of 65, Pierson-street, North Ormsby, Middlesbrough, has been 
appointed the new secretary. 

German Worp BurILpinc.—The German name for a tram cay i+ 
“« Pferdstrasseneisenbahnwagen.” It looks formidable, but so 
would the English equivalent if written in one word, iu the 
German style, thus :—‘‘Horseroadrailwaycarriage.” 

HypravLic BENDING MACHINE FOR PempRoke DockyYaRD-— 
On Saturday evening a very large casting was made at the works 
at Cubitt Town of Messrs. Westwood, Baillie, and Co., for the cross- 
head of a very large and powerful hydraulic machine for bending 
iron armour-plates in Pembroke Dockyard. The casting weighs iu 
the rough 28 tons 9 cwt., and the metal was melted in two cupolas. 
The other parts of the press have already been executed, and the 

resent portion when finished will complete this very fine machine. 
The bed-plate is of cast iron, sufficient in strength to stand the 
test of 4000 tons. The four columns are forged from the best scrap 
iron, and as turned with the screw-thread for the nuts to screw 
over are 13in. in diameter. The distance between them will be 
7ft. The cross-head itself is 1lft. 10in. by 5ft, and 4ft. Sin, 
deep, with three cores running through it, and will be supported 
by four nuts, 2lin. diameter and 10in. thick, so that it can be 
raised or lowered to any required height. The cylinder is 40in. in 
internal diameter, and its walls 7gin. in total thickness. It is 
formed of a thin inner ring of wrought iron, surrounded with 
thick rings of cast steel. It will be fitted with a cast iron ram of 
the like diameter, and there will be a small gun-metal hydraulic 
attached to the large one to move the cylinder from one side to 
the other. The centre ring of the great cylinder is formed of a 
wrought iron plate, 4ft. 10in. square and 5in. thick, projecting 
about 4in. beyond the outer rings, so as to form a bearing for the 
guide plate to prevent it from canting. The pumps are four in 
number, of gun-metal, with very strong gear. Two are of lin., and 
two are of 2}in. diameter, being respectively worked from a strong 
eccentric shaft, and being so arranged that only one pump exerts 
pressure on the ram at the same time. They will be driven by 
8 wheel and pinion, the wheel being fitted on the eccentric 
shaft and the pinion and a small fiy-wheel on the intermediate 
ted the fast and loose driving pulleys. The 
speed at which they 
The weight of the 


, 
shaft, on which are fit 
diameter of these pulleys is 18in., and the 
will run will be 200 revolutions per minute. 
whole machine will be about 80 tons, 
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RAILWAY COMMUNICATION WITH INDIA, 
No. IT. 


Mr. Wiit1am ArnswortH concluded his evidence by saying 
that the expense of a direct railway from Constantinople 
through Persia to India would be enormous, though he did not 
despair of seeing it made some day; but in the meantime the 
Euphrates Valley plan was a feasible one. General Chesney and 
Sir John Macneil went to Selucia to see what could be done in 
order to make a harbour there. No doubt at some expense a 
very large basin might be excavated in a kind of marsh which 
lies near Selucia; whether it would be more expensive than 
forming a natural harbour at the foot of Mount Cassius he did 
not know. On the whole, the country through which the pro- 
posed railway would run from the Mediterranean to the Persian 
Gulf was thinly peopled all the way. The fertile country is on 
the banks of the river Euphrates, and outside the fertile land, 
on the banks of the river, is the desert. The breadth of the 
cultivated land on the banks of the river varies; sometimes it is 
only a mile wide, sometimes two or three miles. The mouth of 
the Orontes is better than Beyrout as a port of debarkation, 
being much more sheltered. As to the Arabs, he thought it a 
pity that anything had been said about subsidising them; they 
themselves would naturally wish to preserve a work in which 
they had to take a part, either as labourers or providers of the 
necessaries of life. The Arabs are given to cupidity, and will 
sometimes rob a lonely traveller; but as a nation they are not 
given to plunder and robbery. In all those routes where the 
sheiks have become accustomed to receive fees they look upon 
them as a matter of right. Alexandretta was a much more 
unhealthy place than Selucia. The water is deeper at Selucia, 
therefore it would take more material to form a breakwater 
there than it would at Alexandretta, but there is material closer 
at hand at Selucia than at Alexandretta; therefore what is lost 
on account of the depth at Selucia is gained on account of the 
difficulty of obtaining material at Alexandretta. Then from 
Selucia there is an open country to the Euphrates, whereas at 
Alexandretta there is a chain of mountains with the pass at 


Bailan. 
Mr. Telford Macneill deposed that he had been engaged with 
Sir John Macneill in conducting some of the surveys on the 
coast of the Mediterranean, with a view to the Euphrates Rail- 
way. He had surveyed the harbour near Selucia, and the route 
for a railway from the mouth of the Orontes to Antioch, and 
from Antioch to Aleppo; and he had examined the pass at 
Bailan. He had also surveyed the harbour at Alexandretta. He 
was strongly in favour of Scanderoon as the port of debarkation 
on the Mediterranean. There is no artificial harbour there at 
present; but Scanderoon is at the head of a large gulf, which 
runs inland for about forty-five miles, and is about twenty miles 
wide; no such thing as a shipwreck, he believed, had ever been 
known in that harbour. Only a small affair in the shape of a 
landing-place would be necessary. It is a natural harbour of 
great extent, safe at all times. To make a harbour at Selucia at the 
foot of Mount Cassius would require a very considerable amount 
of work, and the harbour would not be a good one when done; 
it would cost twenty times more to make a harbour there than 
at Alexandretta. From June to September there is a great deal 
of fever at Alexandretta for want of drainage, works which 
would not cost more than £2000 or £3000. Starting from 
Scanderoon at the town of Alexandretta, the line would first 
pass over a plain two miles long, and then ascend the Bailan Pass 
by a mean gradient of 1 in 21, and a maximum gradient of 
1 in 13 to an elevation of 2100ft. over the sea. It would then 
descend at just the same rate to the plain of Antioch, which {t 
would cross, passing at a distance of twenty miles from Antioch. 
It would, then, at a distance of forty-seven miles from the sea, 
meet the range of limestone hills which divide the plain of 
Antioch from the plain of Dana. Those hills only present two 
passes, one called Sansareen and the other Kassara-el-Benat. It 
would then cross the plain of Dana and enter a narrow, flat gorge 
to Tarib. From Tarib to Khantuman it would cross the out- 
skirts of the desert. From Khantuman to Aleppo it would 
pass up the valley of the Challis River and reach Aleppo at a 
distance of ninety-one miles from the sea. The line would not 
pass through Antioch, but within about twenty miles of it. As 
regards the ascent, the mean gradient on the north or Bailan 
side is 1 in 21 for eight and a-half miles, and 1 in 13 for one 
mile. On the Antioch side the mean would be 1 in 18 for six 
and a-half miles, and the maximum 1 in 13, as before, for two 
and a-half miles. The Mont Cenis gradients are much worse 
than these. The line would be on the Fell system for fifteen 
miles, but not on the Fell gauge, but a continuous gauge all the 
way through of 4ft. 8hin. There is no danger from rain, snow, 
or slips in the earthworks, and the cost per mile for the mountain 
line would be £13,500. From the foot of the Bailan Pass to 
Aleppo the average cost would be £7500 a mile, or, taking it all 
the way through, and adding 15 per cent. for interest during 
construction, aad other matters which probably should be done, 
it comes exactly to £10,000 a mile from the sea to Aleppo. 
There could be a great saving by making it a second-class railway 
with light rails. He had estimated all the figures with great care 
and with a considerable margin. All the rest of the way the line 
was easy, and the cost from Aleppo to Belis, fifty-two miles, would 
be £6500 per mile, the whole distance being 143 miles. The 
line should go down the left bank of the Euphrates to Anah. 
From Anah it would pass down, still keeping on the left bank, 
but crossing by and by over to Bagdad on the Tigris, and keeping 
in the right bank of the river down to Kurna; it would there 
cross the Euphrates again, and continue on the left bank to the 
river to Grain, below Bussorah, on the Persian Gulf. Grain is 
108 miles beyond Bussorah, so would shorten the sea voyage by 
that distance, and it has a magnificent harbour. To Grain it is 
992 miles from the sea at Alexandretta. The cost from Aleppo 
to this proposed harbour would be £8000 per mile, making a 
total cost of £8,110,000, which does not include the cost of any 
of the works at Scanderoon or Grain. He thought a landing 
pier at Alexandretta could be made for £50,000, and the cost of 
a landing stage at Grain would be very small indeed; it was 
only breakwaters and such like work which cost money; 
£100,000 for the two landing stages would make the total cost 
of the works £8,210,000, This would include all the expenses, 
and it was a full, fair, and ample estimate. The line to Aleppo 
could be made in two years, and the part to the river, fifty 
miles, could be done in six months. Five or six years would be 
sufficient to make the whole line. A very narrow gauge railway 
like Mr. Fairlie’s would save £2000 per mile, or £2,000,000 
altogether; but to get good speed and carry heavy loads he 
should prefer the ordinary gauge, if the line was to be the high 
road to India. The line he recommended would be a first-class 
railway, with good station accommodation, with proper crossing 
places, and everything complete and perfect. 

To make a good harbour at the Orontes would cost half a 
million of money, and a railway up to a common point beyond 
Bailan Pass would cost £532,000 more, as against the cost of 
the Bailan line to the same point, namely, £455,000, although in 
the latter case the line has to go over high ground. In fact, the 
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Mediterranean is cut off from the inland by a high range of 
mountains all along the coast, and the only outlet is that by the 
river Orontes, which goes through the mountains. To carry a 
line up there the river has to be crossed many times; it is a 
large river, with considerable floods. He had the details of the 
plans, and the matter had been worked out correctly, so that he 
spoke with confidence. The survey gave forty bridges and 
culverts; if the river could be crossed on the square it could be 
got over in 300ft., but it was nearly always necessary to cross it 
on the skew. All the gradients were very good, and a line if 
made there could be easily worked ; still the cost would be very 
great. The various estimates he had given included the bridges 
for crossing the Euphrates, the rolling-stock, and the stations. 
The total cost of the stations would be £335,000 from Alexan- 
dretta to Grain. For the rolling-stock he calculated £800 a mile 
to Aleppo, and £600 a mile from Aleppo to Grain. If the 
narrow gauge, which would save £2000 a mile, were substituted, 
the speed would be perhaps twenty miles an hour as a maximum. 
The speed with the other gauge would be as on any railway in 
England; but in dealing with distances and times he had taken 
it at twenty-five miles an hour, but they might go at any speed 
which would pay. Taking London as the point of departure, 
and Kurrachee and Bombay as the two ports to arrive at, and he 
had estimated it in two ways, at a slow speed and a quick speed; 
the slow speed ten miles an hour for the sea and twenty miles 
by land, and the quick speed fifteen miles by sea and twenty-five 
miles by land. By the Marseilles route the slow speed would 
take twenty-two days and ten hours to Kurrachee; by the high 
speed it would take fifteen days and six hours. By the Brindisi 
route to Kurrachee by the slow speed it would take twenty days 
twelve hours, and by the quick speed fourteen days and three 
hours. This was by Alexandria and railway to Suez, by the 
Egypt route; if a railway were made down the Euphrates, and 
going by Brindisi, the slow speed would bring one to Kurrachee 
in fifteen days eighteen hours, and the high speed in eleven days 
and four hours. He had made the calculation to Bombay; from 
Marseilles to Bombay the slow speed would take twenty-three 
days and twelve hours, and the quick speed fifteen days and 
twenty-three hours by the Egypt route. By the Brindisi route 
to Bombay the slow speed would take twenty-one days and four- 
teen hours; from London to Bombay the fast speed would take 
fourteen days and twenty hours. Taking the same route, by the 
Euphrates to Bombay, the slow speed would take seventeen days 
and sixteen hours, and the fast speed would take twelve days 
and eleven hours, The rate of fifteen miles an hour was fast 
speed, but the Holyhead steamers go much faster. To save time, 
my opinion is that there was a much better port than Brindisi to 
start from on the European side, namely, Salonika. It would 
necessitate a railway, and that railway would be 325 miles long; 
that would save another day; there is a magnificent harbour, and 
from it to Scanderoon the course would be comparatively smooth. 
It would save a day over the Brindisi route by the Euphrates, 
but not so much by Egypt. He knew the district of Salonika 
very well, and the port is remarkably good, and the railway, at 
all events for 100 miles northwards, would be of a very easy 
character. He could not give any information as to the probable 
traffic on the line, except that from Aleppo over the Bailan Pass 
the amount paid for transport by mules and camels in 1870 was 
£60,000. Mr. Macneill prepared and gave in the following 
tables to the committee :— 


Speed of Trains in Great Britain and Ireland and the Continent 
in 1871. 
(Fast trains, including stoppages.) 
In England : 
London to Holyhead, 264 miles, Irish Mail 
en Ediuburgh, 401 miles .. we oe ee ee 88 
an Aberdeen, 5424 miles .. ee ee oe oe 34} 


Miles per hour. 
on” ae 


- Dover oe ee ee oe oe ee ee 389 
ed Yarmouth .. ee ee oe oe ee ee 26} 
In Ireland ; 
Dublin to Westport, 161 miles .. ee ee oe eo 234 
»  Galway,126  ,, ite Aceh. i oe 254 
oe Belfast, 113 as Express limited mail ee Ot 
a Belfast, 113 Aa Ordinary mail.. oe ee 28} 
pel Cork, 1653 pe a ee. ante eer 
In France: 
Paris to Marscilles, 536 miles ae oe oe a eo 85 
In Belgium : 
Brussels to Ostend, 77 miles a ee oe oe o» 35} 
In Pruasia : 


Minden to Cologne, 163 miles ee oe oo oe eo 36} 
In Austria : 

Vienna to Trieste, 363 miles se ee eo ee oo 243 
In Italy : 

Turin to Bolognia, 208 miles oe ee oo ee ee 32 
In Russia ; 

St. Petersburg to Moscow, 400 miles .. ee eo ee 21 


Speed of Trains in Great Britain and the Continent. 
(From Royal Commission on Railways, 1867). 
jles per hour. 
In England the express trains run generally, includin, 
stoppages, about ee oe 


From London to Newcastle the quickest trains run .. 40 
a Liverpool we -— ee 37 
3 Bristol wi ek thee 42 
oe Southampton os ‘ie ee ee 3 
- Peterborough 2” a oe ee 47 
- Birmingham a ~ ee 38 
ae Brighton ” <— oe 46 

The average of all the English examples of the quickest 

trains in Apperdix D.M., omitting the suburban, gives 36} 


The ordinary trains in England run generally, including 
stoppages, about se i. ae oe es .- o- 
The average of all the English examples of the slowest 
trains in Appendix D.M. gives .. oe ‘e ee 
In France the express trains run, including stoppages.. 25 to 55 
The quickest in Appendix D.M. is from Paris to Rouen.. 36 
The average of the quickest examples, omitting subur- 


ban, is °° oe o 31 
The ordinary trains run from .. - oe ee ee 16 t025 
The average of all the slowest trains in Appendix DM. is 18 
In Belgium the quickest trains run from .. os «. 29 to35 

Pa the slowest oe ee “ we ee 18to83 
In Prussia the quickest 2» 8 os oe ee 29 


the slowest 


ro ” °° *- ee +. l7to2l 
In Austria the quickest 


mY ae ama ante 


oe the slowest a on ee «- 14to2l 
In Bavaria and along the Rhine the quickest .. es 24 to3sz 
J ng > the dowen oe «e l8to2s 
In Italy the quickest .. ee ee ee oe «- 24t030 
», theslowest .. ee ée ee ee o Ltom@ 








ARTILLERY IN FRANCE.—We learn from the Army and Navy | 
Gazette that artillery experiments on a large scale are about to take | 
eed at Vincennes, when several new guns will be carefully tried. 

he pieces of 7, which were manufactured in Paris during the siege, 
enjoy a capital reputation for range and precision ny, 2 the 
French gunners; but we see that a larger steel breech-loading 

iece is about to be experimented with, it being a dogma that the | 
ussians must be beaten with their own weapons. 

SoutH Kensincton MusEUM.—Visitors during the week ending 
October 28th, 1871:—On Monday, Tuesday, and Saturday (free), 
from 10 a.m. to 10 p.m., Museum, 11,121 ; National Portrait and 
other galleries, 1373; on Wedneeda: , Thursday, and Frida 
(admission 6d.), from 10 a.m, till 5 p.m., Museum, 1878; National | 
Portrait and other ies, 82; total, 14,454; average of corre- | 
sponding week in former years, 11,276, Total, from the opening of | 

e Museum, 10,874,832, 





THE LATE MR. JAMES EASTON. 


Iy our last impression we briefly aoticed the death of this 
distinguished engineer, we now propose to give a short sketch of 
his professional career. 

Mr. James Easton was the son of Josiah Easton, of Bradford, 
near Taunton, a well known and much respected land agent and 
surveyor ; he was born in 1796, and at a very early age began to 
assist his father in surveys of land inclosures, and other Jocal 
public works. In 1822 his attention was drawn to the hydraulic 
ram, or as it was then called, the “pulsation engine.” He bought 
the English patent of the celebrated Mongolfier, and visited him 
in France to obtain all the information the inventor was capable 
of imparting. This, however, was not sufficient to enable him to 
construct an efficient machine, and for several years the erection 
of hydraulic rams entailed a serious loss; but confident in the 
inherent value of the invention, Mr. Easton persevered, and by 
dint of numerous experiments, and consequent small improve- 
ments, perfected the machine, and finally made it the foundation 
of a large and prosperous business. While thus engaged he was 
also executing various civil engineering works, among which was, 
in 1825, a survey of part of the then projected London Northern 
Railroad, to which George Stephenson was consulting engineer, 
and Messrs, Chapman and Jessop, with the late Mr. George 
Rennie, were engineers in charge of various sections. Acting 
specially with the latter gentleman, Mr. Easton made the surveys 
and parliamentary plans of the section from London, through 
Cambridge to Peterborough, and visited numerous colliery rail- 
ways, in order to obtain information as to their construction, 
mode and cost of working, as to why the locomotive had been 
abandoned by some of them, and on the merits and cost of 
Birkenshaw’s p»tent wrought iron rail. The railway in question 
was very pery yee the Marquis of Lansdowne being 
president, and Sir Robert Peel vice-president ; Francis Baring, 
Lewis Loyd, and other first-rate London and provincial men being 
directors. The bill was carried up to Parliament in 1826, but 
the money panic of that year put a stop to this and many other 
similar enterprises for some time. In anticipation of a par- 
liamentary contest, Mr. Easton was engaged in making numerous 
experiments on the relative tractive force required on canals and 
railroads, and published a table, dated January, 1825, showing 
the resistance of levels and gradients, and the cost of working 
locomotives under various circumstances. The disastrous effects 
of the money panic of this year induced Mr. Easton to turn his 
attention more particularly to mechanical engineering, and in 
1827 he went into partnership with Mr. Leahy, of the Grove, 
Southwark, and in the same year he married the only child of 
the late Mr. Benjamin Shaw, a gentleman well known in City 
circles, and twice in succession prime warden of the Fishmonger’s 
Company. A certain command of capital obtained by this 
alliance enabled Mr. Easton to extend his operations, and after a 
dissolution of partnership with Mr. Leahy, in 1829, he carried on 
the business on his own account until the year 1837, when he 
took Mr. C. E. Amos into partnership. During this period, 
besides numerous waterworks, hoists, cranes, &c., he constructed 
the, at that time, famous ascending room at the Colosseum, in 
the Regent’s Park. He also originated and carried out the idea 
of letting steam power with small premises, thus extending the 
enormous advantages of the use of steam to trades whose require- 
ments at that day would not justify the outlay and annual cost 
of the independent motive power. In 1835 Mr. Easton com- 
menced the works for the supply of Ramsgate and Deal with 
water, by sinking wells into the chalk and adapting the then 
novel device of tunnelling at right angles to the direction of the 
fissures, at the level of low water, so as to intercept the springs 
which he had observed running in numerous rivulets into the 
sea on the beach, a plan which has since been carried out by him 
successfully at Brighton, and by others elsewhere. In 1843, 
when Trafalgar-square was designed by the late Sir Charles 
Barry, Mr. Easton was consulted by her Majesty’s Commissioners 
of Woods and Forests as to the mode of supplying the projected 
fountains with water, and suggested the sinking of an artesian 
well through the London clay into the chalk. The Lords of the 
Treasury naturally hesitated to grant the money for what was 
then considered by many an experiment, but having already 
successfully obtained water at the Reform Club and else- 
where, by the same means, Mr. Easton was so confident 
of the soundness of his views, that,in the straightforward 
and determined way characterising all his dealings, he 
guaranteed the Government the result. The flow of water 
proved to be much beyond the stipulated quantity, and 
was sufficient not only to keep up the fountains, but to supply 
many of the public establishments in the neighbourhood. 
The quality of water was so excellent, that Sir James Clarke re- 
commended it should be supplied for the use of her Majesty at 
Buckingham Palace. In 1849 another well was sunk, and a 
third and larger pumping engine erected in Orange-street, and the 
water supply was eventually extended to the Houses of Parlia- 
ment, St. George’s Barracks, the new Foreign and Indian Offices, 
and other public buildings. 

In 1848 Mr. Easton, in conjunction with Mr. Amos, became 
consulting engineer to the Royal Agricultural Society of England, 
on the resignation of the late Mr. Josiah Parkes. In the same 
year Mr. Easton was consulted by her Majesty’s Commissioners 
of Woods and Forests with reference to the cleansing of the 
Serpentine; he recommended the levelling of the bottom, and 
covering it with a layer of concrete, supported, where the 
mud was not sufficiently solid, on brushwood or long straw. 
This plan was successfully carried out in 1857 in St. James’ 
Park, where he at the same time designed and executed the ar- 
rangements now in use for the supply of pure water by means 
of a pumping engine on Duck Island, drawing its water from a 
well sunk into the Thames ballast underlying the peat and clay 
of Westminster, the water being collected by mean of 15in. un- 
jointed earthenware pipes laid for a long distance in the bed 
of gravel. These works are a portion of the extensive system 
now in operation for the supply of the ornamental waters in the 
parks and Palace Gardens, the control of which, as well as of the 
waterworks in Trafalgar-square, Mr. Easton retained to the day 
of his death. Besides a vast number of waterworks for different 
noblemen and gentlemen, he supplied the mansion and fountains 
at Osborne for her Majesty, and was consulted by the late 
Prince Consort with reference to the water supply of the Horti- 
cultural Gardens, where the works were ultimately carried ont 
under his directions. Here again he sank an artesian well, and 
guaranteed the supply of water, the result, as at Trafalgar- 
square, far exceeding the expectations. 

In the course of his professional career Mr. Easton designed 
and executed the waterworks for more than thirty towns, among 


| which may be mentioned Brighton, where the water is obtained 


on the same principle as at Ramsgate, and where the system of 
supply by zones of different levels is fully carried out ; and Tor- 
quay, where the water is brought from the borders of Dartmoor 
through a pipe subjected for six or seven miles to a working 
pressure of about 750ft., or 325 1b. per square inch. 

Drainage also formed a large part of Mr. Easton’s practice 
He was professionally engaged in the drainage of some of the 
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Bridgwater marshes as early as 1880. He was engineer to the 
Dartford and Crayford Navigation from the year 1834; as such 
.he counselled and carried out the underdrainage of the whole of 
the marshes from Woolwich to Dartford, on the right bank of 
the Thames, so that the farmers were enabled to convert the 
land from pasture into the finest corn-growing land in England. 
He also carried out a considerable reclamation and drainage at 
Altcar for the Earl of Sefton. 

. We have so far only mentioned some of the works in which 
Mr. Easton was personally concerned, but, besides these, the 
firm he had founded were actively engaged in numerous im- 
portant works, such as the machinery for raising the Britannia 
and Saltash Bridges and Conway Bridges for Mr. Robert Stephen- 
son, and for Mr. Brunel, the construction of paper, corn, and saw 
mills, and machinery of all kinds in England and abroad. 

Hs remained the head of the firm until 1866, when he and 
Mr. Amos both retired. 

Mr. Easton’s character was, in many ways, remarkable. He 
was endowed with singular simplicity of purpose, and great 
power of judgment in discriminating truth. When once con- 
vinced of the justice and e iency of a line of action, he car- 
ried out his convictions with a straightforwardness and energy 
that usually bore down all before it, and nothing stimulated him 
to decisive action so much as any attempt at extra’ ce Or 
jobbing. He disdained to use the acts and manceuvres by which 
men often seek to attain their ends, believing that the simple 
and honest course would be sure to triumph in the end. Hedid 
not belong to any of the scientific societies connected with his 
profession, though always ready to give information to those 
that sought it of him. 

Among his men he was distinguished for the sympathy he 
always evinced towards them, and for the timely aid he was 
ever ready to give. His last illness was a case of blood poison- 
ing, caused by his breathing the foul air of an ill-drained cottage 
whilst he was endeavouring to persuade the inmates to adopt 
more healthy and cleanly habits. 





THE MELBOURNE AND GOALPARA 
METEORITES. 

PROFESSOR BERTHELOT, of Paris, in continuation of his re- 
searches into the chemical characteristics of the several varieties 
of carbon, has added another chapter to the history of this 
element. He has published the results of his examination of the 
carbon which is met with in the large meteorite that was found 
some years since at Cranbourne, near Melbourne, and which now 
forms one of the chief attractions of the collection of aérolites 
preserved in the British Museum. The carbon is found in this 
large mass associated with pyrites. From its behaviour with 
nitric acid, or a mixture of this acid with chlorate of potash, he 
identifies it with the carbon of pig iron, and not, as may have 
been supposed, with native graphite. The products of oxidation 
agree in all their properties with those obtained by subjecting to 
a like treatment the carbon that crystallises from cast iron, and 
differ from those derived from the mineral form of carbon. It 
may, therefore, be assumed that the carbon of the Cranbourne 
meteorite has been dissolved in molten iron, and subsequently 
separated from it by a sudden cooling and solidification of the 
metal, The simultaneous occurrence of pyrites allows of the 
assumption that the carbon has resulted from the action of 
incandescent iron on a sulphur compound of carbon, possibly 
the ordinary carbon disulphide, and not on carbonic oxide, for 
carbon of that kind, prepared by Gruner’s method, when treated 
with the mixture of nitric acid and chlorate of potash dissolved 
almost entirely in that menstruum, just as the chemically-com- 
bined carbon of cast iron does under similar circumstances. It 
follows from this that native graphite cannot have separated from 
iron, differing, as it does, from the carbon crystallising from cast 
iron on the one hand and the chemically-combined variety of 
this element on the other. As little reason is there to suppose 
that native graphite has been derived from anthracite or organic 
su ces that carbonise at ordi or but slightly elevated 


temperatures, for neither anthracite nor the carbon formed from‘ 


organic substances gives, either before or after ignition, graphitic 
acid. To convert them into graphite it requires the extra- 
ordinarily high temperature of the voltaic arc. Graphite, how- 
ever, is produced in abundance by the decomposition of 
bisulphide of carbon at high temperatures. 

Professor Tschermak, of Vienna, in his memoir on a meteoric 
stone that fell at Goalpara, Assam, India, finds it equally 
remarkable in its external form and mineral Its 
greyish-brown crust is very thin and hard; within it is of a dull 
grey colour, and haga peculiar granular texture, and porphyritic 
structure, the matrix enclosing grains of two minerals. The one 
is rhombic, with cleavage faces, giving an angle of 92 deg., and is 
readily identified with enstatite ; the other has no cleavage, and, 
decomposing with acids, is shown to be olivine. In addition 
to these constituents the microscope detects iron by its lustre 
and colour, magnetic pyrites in yellow metallic granules; and, 
lastly, a smoky brown lustreless body that was found to bea 
hydrocarbon. The final results of the chemical examination of 
this remarkable stone are— 


ow = = 8°49 native iron. 

a + 4 085 .. hydrocarbon, 

Silicic acid .. -. 23°34 

Tron protoxide o E878 - 61°72 .. olivine. 

Mi Selves co S08 

Silicicacid .. .. .. 17°02 

Magi. 1. 2. 1070 - 9001 .. onstatite 
0°60 


Lime .. oe 
bg ee 2 — } Small amount of magnetic pyrites. 

The Goalpara meteorite has a threefold interest; in the form 
of its. outer surface indicating the position of the stone during 
its passage through the atmosphere, in its granular structure, and 
in the fact of its containing a hydrocarbon. The presence of 
carbon compounds in meteorites is unquestionably connected 
with the luminous appearances attending their fall. Professor 
Nordenskjéld, of Stockholm, it will be remembered, discovered 
with the stones that fell at Hessle, near Upsala, on New Year's 
Day, 1869, a black flocculent substance containing 71 per cent. 
uf acarboncompound. To the combustion of these carbonaceous 
masses that accompany meteorites may be attributed the 
luininous phenomena attending their descent. The brilliant 
track or tail left by many fireballs, meteors, and shooting stars, 
is doubtless due to the ignition and combustion of the particles 
detached from them during their downward passage. 





A New Furt.—The Gaulois says that the local authorities at 
Paris have set a number of labourers at work to gather up the 
Jeaves oe the trees in the parks and on the Boulevards. 
It is added that the leaves when pressed by machinery make excel- 
lent fuel, which is to be distributed among the poor during the 
coming winter. 





INSTITUTION OF MECHANICAL ENGINEERS. 


Tue general meeting of the members of this Institution was 
held on Thursday, 26th October, in the lecture theatre of the 
Midland Institute, Birmingham, John Ramsbottom, Esq., presi- 
dent, in the chair. 

The secretary (Mr. W. P. Marshall) having read the minutes of 
the previous meeting, several new members were elected, and the 
officers of the Institution were nominated by the meeting for the 
next annual election. 

The first paper read was a “ of Miller’s Cast Iron 
Steam Boiler,” by Mr. John Laybourne, of Newport, Monmou 
~~ iis Cake Senegal ae vot ege a of 

‘© patterns only, each of comparatively small 80 as to con- 
tain only a small quantity of water ; those at the front end form 
a succession of ed tubes over the fire-grate ; and the rear sec- 
tions consist each of five vertical tubes, united a transverse 
horizontal tube at top and bottom, and placed with the tubes in 
each section opposite the spaces in the next. The whole of the 
sections of both patterns are belied together by flanged joints at 
the bottom, section having a communication through the 
bottom joints with the — sections on either side ; and a 
smaller wrought iron pipe from the top of each section conveys the 
steam to a main steam pipe common to the whole boiler. All the 
joints are protected from the action of the fire, those at the bottom 

below the fire level, while the joints at the top are in a 
chamber above the top of the flue. For the purpose of insuring 
efficient circulation of the water in all portions of the boiler, the 
arched sections at the fire end are cast with a longitudinal mid- 
feather in each leg, by which the ascending current of heated water 
on the inner side exposed to the fire is separated from the descend- 
ing current of cooler water on the outer side ; and in the rear sec- 
tions the vertical tubes have an internal circulating tube placed 
within each, the heated water ascending through the outer annular 


space, and the cooler water d within the circulating tube. 
All the sections of the boiler are left to expand with the heat, 


the rear being together by only a single central 
joint, and the wrought iron steam pipes at the top are long enough 
to allow of yielding to the requisite extent ; the arched fire-box sec- 
tions are attached to the rest of the boiler on one side only, and 
are free to on the other side. No case has occurred of 
explosion with any of these boilers ; and in the very few instances 
in which accidental fracture of the cast iron has taken place the 
only result has been that the water contained in the boiler has 
flowed out through the crack, without causing any beyond 
putting the fire out. By means of the flanged joints a broken 
section in any part of the boiler can be readily removed, and re- 
placed by a new one, without disturbing the rest of the sections, 
which are all duplicates of one another. Specimens were exhibited 
of fractured pieces taken from the boilers, illustrating the harmless 
nature of the cracks occurring in the cast iron, and showing also that 
the quality of the metal remained unimpaired after more than two 
years’ working. The boilers are kept clean by blowing off at 
regular intervals, according to the quality of the feed-water, and 
any deposit accumulating in the bottom portions is raked out, 
whenever necessary,‘ by taking off the bottom covers at the ends 
of the boiler. As the total quantity of water contained in the 
boiler is small, in proportion to the extent of heating surface, the 
water level is in some cases maintained at the required height by 
means of a self-acting feed apparatus, consisting of a hollow ball 
suspended from the arm of a lever controlling the feed cock ; two 
pipes extending some distance horizontally communicate respec- 
tively with the top and bottom of the ball, the former terminating 
at the high-water level inside the boiler, and the latter at a lower 
level. As soon as the water level rises and covers the orifice of the 
upper pipe the steam previously contained in the ball becomes 
condensed, and a vacuum is formed ; and the ball then becoming 
filled with water entering from the boiler, depresses the lever, and 
shuts off the feed. When the water level falls again below the 
orifice of the upper pipe the water runs back out of the ball into 
the boiler, and a counterpoise upon the lever raises the ball and 
turns the feed on again. One of these cast iron boilers has now 
been at work for two years and a-half at the writer’s works with 
complete su and with an important economy in fuel. Several 
other boilers of the same construction are also in use at other works, 
and have proved entirely satisfactory. The particulars were given 
of a series of iments made to test the evaporative power and 
economy of the boiler at the writer’s works ; and the average duty 
amounted to nearly 11 Ib. of water evaporated from 100 deg. tem- 
perature of feed per pound of Ebbw Vale coal. 

The next paper was ‘‘On Steam Pressure Gauges,” Mr, 
Ernest Spon. of London, communicated through Mr. rles 
Cochrane. The reliable construction of steam pressure gatges is 
of much importance in connection with the safe working of steam 


boilers, a great number of the spring pressure gauges in ordinary 








use ha been found inaccurate, either from defects in original 
construction or in aq of their b i liable when 


in constant use. In the Bourdon gauge, which is the spring pres- 
sure gauge that has been the most extensively used for a great 
number of years, the indication of the aq is obtained by the 
employment of an elastic metallic tube, bent to a curved form, 
which when subjected to internal pressure becomes less curved : 
and the resulting movement of the free end of the tube communi- 
cates motion to an index upon a dial, through the intervention of 
a lever or & toothed sectorand pinion. The elastic tube, however, 
is liable to become permanently strained by continued use, or by 
accidental exposure to an excess of pressure: and the indications 
of the gauge are then no longer correct. In the Schaeffer gauge 
the d by the deflection of a circular corruga' 

steel plate, fixed round the circumference and bulged in the centre 
by the pressure, the extent of the bulging being magnified upon a 
dial by means of a toothed sector and pinion. This gauge, though 
it has been considered one of the best in use, has a disadvantage in 
the very small range of deflection of the plate under the pressure, 
requiring the motion to be very largely magnified upon the dial, 
whereby any errors are also proportionately magnifi The plate 
is also liable to be permanently strained by an excess of pressure, 
and is moreover liable to crack when continually worked. The 
metal of this plate being very thin, as is also the case with the 
elastic tube of the previous gauge, its elasticity is liable to be dimi- 
nished when any oxidation takes place, and error in the indica- 
tions is then the consequence. The pressure is also measured by 
the bulging of a circular steel plate in Wallis’ gauge but the de- 





ends eovered by an india-rubber di are employed in 
Silvester’s gauge, which is similar in principle to the last one ; and 
the motion is communicated to the index by a rack and pinion. 
There is, however, an objection to the employment of a rack and 
pinion for actuating the index of a pressure ga on account of 
the play occurring in toothed ing ; and in Foster’s gauge, in 
which the pressure is measured by the deflection of a volute spring 
covered by an india-rubber diaphragm as before, the movement o' 
the spring is transferred direct to the index, by means of a stud 
fixed to ape et Bocas end working i 0 jiral ve in 
the spindle of the index. pressure gauge has 
the writer to be superior to the other in use, in regard to 
pacar we 5 , and sensitiveness. e strength of spring 
is to the limit of to be measured, 
total range of deflection being the same in each case. 
Specimens were exhibited of the various gauges described, and the 
action of some of them was shown by means of a force pump. 

An adjourned discussion followed upon a paper at a - 
vious meeting, ‘‘ On the Principal Constructions of Breech- i 
Mechanism for Small-arms, and their Relative Mechanical Advan- 

” The special features of the Henry and the Soper rifle were 
inted out by their respective inventors; and specimens were ex- 
ibited of these and numerous other breech-loading rifles in illus- 
tration of the descriptions given in the paper. It was remarked 
that the particular construction of breech mechanism in the 
Martini rifle, which had at present been selected for the national 
weapon, was open to serious objection from a mechanical point of 
view, more especially in the substitution of a spiral main spring 
with direct action and short range, in place of the ordinary flat 
main spring acting with a variable leverage, the latter having been 
proved by long practical experience to be completely successful for 
the purpose. By the use of the spiral spring the pressure upon 
the trigger nose at full cock is soigreatly i as to necessitate 
the addition of an tionally delicate contrivance for facilitating 
the pull-off in firing, and a consequent liability to ity in 
resistance is entailed ; but the whole of this objectionable compli- 
cation is obviated by reverting to the ordinary flat main spring, 
and an easy and uniform pull of the trigger is obtained. 
The meeting then terminated. 








THIRTY-FIVE FEET PADDLE-WHEEL STEAM 
LAUNCH. 


WE publish this week engravings of the details of « 35ft. steam 
paddle launch, constructed by Mr. T. Messenger, of Ewell, near 
Dover, which has been built for use up the river Thames. Her 
principal dimensions are: length at water line, 35ft.; beam, 
6ft. Gin., to carry fifteen persons comfortably, and half a ton of 
coals, with a draught of water of 1ft. 9in. forward, and 2ft. aft. 
The paddle-wheels are 5ft. in diameter, and cylinders 4din. 
diameter, with a stroke of 10in. For shallow river work and 
amongst weeds this paddle launch has proved her superiority over 
ascrew having the same dimensions, and there is not so much 
tendency to draw down at the stern as there is with a screw. 

The engine, boiler, half a ton of coals, and a roomy and com- 
fortable stokehole, are all contained between the two paddle 
beams, and are separa’ from the fore and aft passenger com- 
partments by bulkheads. The steering is effected by a wheel 
close to the forward bulkhead, so that the man in charge of the 
engines can, when necessary, drive and steer. The new feature 
in the launch is the Messenger boiler, which we have already had 
occasion to mention favourably several times. It has, during the 
last three years, been very successfully applied to several screw 
launches, both at home and abroad, and on the voyage round from 
Dover in the paddle launch which we now illustrate its capa- 
bilities were well tested for so small a boiler. It was fourteen 
hours under steam with salt water, but then coming into the 
brackish and muddy river water it gave no trouble by primi 
this no doubt being the result of the perfect natural circulationof 
the water over the whole of the heating surface. The pressureof 
steam with salt water is easily maintained at from 110Ib. to 
1201b. per square inch, and in fresh water 140 Ib. per square inch, 
and this without any kind of feed water-heater. The little craft 
met with some very bad weather during the voyage, and proved 
herself very comfortable in a heavy sea. For a considerable 
distance a speed of over ten miles an hour was maintained. The 
consumption of fuel is very moderate, and the boiler, for its size, 
very powerful. We have devoted a good deal of space to illus- 
trating this little steamer, because paddle launches are almost 
unknown, and this constitutes a very good example of what they 
ought to be. So long as it is certain that we can always have 
3ft. of water under the keel of a boat a screw will hold its own 

inst any amount of dles, but on the upper portion of the 
Thames, near Richmond and Twickenham, there are only a few 
hours in each day during which a steam launch drawing 3ft. of 
water can be used. In summer, when the river is low, the diffi- 
culty is augmented. We have run aground under the centre arch 
of Westminster Bridge in a boat drawing 3ft. 3in. No launch, 
to be thoroughly useful on the Thames as a pleasure boat, should 
draw much over 18in., but this is teo little for a screw. Here the 
paddle comes in, and we hope that the advantages provided by 
good paddle launches for this sort of work will one day be appre- 
ciated as they deserve. 





ENGINEERING Society, Krxa’s CoLLecr, Lonpon.—At a general 
meeting of this society, held on Friday, October 27th, Mr. Hunter, 
president, in the chair, Mr. Gamble read a short paper on the 
manufacture of carbonate of soda, describing the manufacture of 
sulphuric acid, and its use in the preparation of salt cake, or sul- 
phate of soda, from common salt, and the conversion of the sul- 
phate into carbonate. He concluded by enumerating the chief 
processes lately invented for the improvement of the manufacture. 
In the discussion which ensued, among others, Messrs, Kirkby, 
Baynes, Douglass, and Terry took part. A vote of thanks was 
proposed to Mr. Gamble for his very interesting paper, and unani- 
mously carried. The meeting then adjourned. 

MIGRATION OF Paris WORKMEN.—The Opinion Nationale refers 
in terms of regret to the emigratien from the capital of many of 
its best artisans. ‘‘ Several months since,” it says, ‘‘ almost on the 
morrow of the signature of the Treaty of Peace, we called attention 
to the disposition to emigrate evinced by many workmen. To-day 





flection is increased by the plate being cut into five seg 
by radial slits; and a thin brass diaphragm or a sheet of 
vulcanised india-rubber is used to cover the slits on the side 
exposed to the pressure. The brass diaphragm, however, is 
found too rigid to admit of the requisite sensitiveness in 
the gauge ; while the india-rubber is liable to get forced into the 
slits by the pressure, thereby obstructing the action of the gauge. 
A solid piston working in a . med is supported against the steam 
pressure by a steel spring in Miller’s gauge, and is rendered steam- 
tight in the cylinder by an india-rubber diaphragm, which is fixed 
round the circumference between the fianges of the cylinder ; the 
motion of the piston is communicated to the index by means of a 
short chain, coiled round the spindle of the index, and attached to 
the arms of a vibrating bow, which is actuated by the piston-rod. 
The :otion of the piston is limited to a very short range, owing to 
the risk of the india-rubber diaphragm getting cut round the edge 
of the piston with a longer action ; and the construction of the 
multiplying gear for the index involves objectionable complication. 
In Smith’s gauge, which has been extensively used, a steel volute 
spring is employed, and is acted upon direct by the steam on one 
side, being covered on that side by an india-rubber diaphragm 
secured round the circumference to make a steam-tight joint. 
This spring has a considerable range of action com with the 
gauges previously noticed, and os of considerable substance is 
not liable to be affected in strength by corrosion ; the deflection of 
the spring moves the index by means of a rack and pinion. 

concentric spiral springs, placed one within another, with their 





that disposition become more strongly evident. Foreign 
agents have taken advantage of the moral lassitude which the 
recent terrible events have produced, still further to attack our 
manufacturing resources, aad they have held out to the workmen 
most dazzling prospects as the consequence of carrying their skill 
and labour to other countries. The workers in bronze have been 
specially subjected to these temptations, which, it must be ad- 
mitted, have not been offered in vain. Every week there is a 
fresh departure of skilled workmen, among whom some may rank 
as real artists. England and America began this work of seduc- 
tion, and now Russia is at work in the same manner. She also 
seeks to obtain from Paris, not the products of art, but the pro- 
ducers themselves. A few days since a body of about fifty of our 
most skilful workmen left Paris for the rigorous climate of 
Russia. America, England, and Russia have an indisputable right 
to attract to themselves the means of improving their manufac- 
tures ; they have the right to produce at home, if they can, the 
articles which we now supply them with. The workmen, 
have an equal right to carry their talents to the best market. Sti 
if Parisians who expatriate themselves do not deserve blame it is 
certain that they need counsel, and that they are worthy of it.” 
The Opinion Nationale then reminds workmen that in the foreign 
countries to which they are invited they will find different customs 
and Se at tae inser > oe that the 
mised ity an ess prove a mere 

work nom pean he fi for a life of adventure in America, and 
will be disgusted by the autocratic laws of Russia.” 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—MM. Xavier and Borveau, Rue de la Banque. 

BERLIN.—Messrs. A. Asuxzr and Co., 11, Untre den Linden. 

VIENNA.—Messrs. Gzroup and Co., Booksellers. 

LEIPSIC.—A.Pnons Diizr, Bookseller. 

MADRID.—D. Josz Atcover, Bditor and Proprietor of the “‘ Gaceta 
Industrial,” Preciados 49 y 51. 

NEW YORK.—Wiitmer and Rocers, 47, Nassau-street. 


PUBLISHER’S NOTIOE. 


*,* With this week's number of THe ENGINEER is issued as a 
Supplement No, XLVILII. of our Portfolio of Working Drawings, 
representing an Express Passenger Engine, Great Northern Rail- 
way. are issued by the asad to wuttly the Ps the 
Supplement, a ubscribers are requested to notify ‘act at 
this office should they not receive it. 


TO OORRESPONDENTS. 
oe Se Eee erase & ean Garis ov nemnentyity ws 























ing questions, must be accompanied by the name and 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

G. V.— = scaresly understand your question. Do you refer to building or 
ironwork ! 

Devta.—Pasteur’s solution is made by boiling a little hay in water and 
straining the infusion. 

: ).—The pontoon should be at least 120ft. long, draw 
10/t., and be 15ft. wide. 

J. H.— We cannot identify the book to which you refer. Apply to some 
Glasgow isher of scientific works. 

W. H.— We do not know Mr. Walton’s address, but a letter forwarded to his 
publisher will be certain to reach him. 

Sutpnvric Actp Makinc Apparatus.—A letter lies at our office for Mr. W. 
Jackson, whose patent was noticed in our last impression. 

J. M‘N.—Your letter is so vague as to be almost unintelligible ; as far, how- 
ever, as we can make out your theory, it appears to be totally opposed to 
known facts. 

J. W.—A note addressed to the editor of the Scientific American will be 
certain to obtain for you the information you require, and which we are 
unable to furnish. 

J. D.—The ports areno doubt smaller than we would like to make them, but 
the velocity of piston is not great, and therefore there is little inconvenience 
cxperienced. We have no diagrams to show the distribution of the 
steam. 

J. H.— The idea ws very ingenious ; it is already embodied in one form of 
salinometer, It would not answer in practice, however, because the balls 
oe to be made of very great size to obtain sufficient power to open 
the valves. 

InquirER.—The largest driving wheels ever made were 10ft. in diameter. 
They have been tried on the London and North-Western, and several other 
railways. They are costly, heavy, and unmanageable, and, therefore, 
their use has been abandoned. 

Tvro.—It is dificult to say precisely, but good compound engines, while tha 
boilers are clean, will not use more than 2} lb. to 231b. of coal per horse 
per hour. There are records of a lower consumption than this, but they 
represent exceptional results. 

J.C. A.—We hardly understand what you mean by the “ friction of steam.” 
If you refer to the discharge of elastic fluids through orijices you cannot do 
better than consult the back volumes of THe ENGINEER, in which you will 
tind many papers and letters on the subject published at various times. 


STONE-CUTTING MACHINERY. 
(To the Editor of The Engineer.) 
S1rr,—Can any of your correspondents give me information as to maker 
of stone-cutting, shaping, and dressing machinery ? H. 8. 





ENAMELLED PANS. 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers give me information about the follow- 
ing? —(1) What is flexible jet? (2) Can you inform me where and 
of whom I can obtain cast iron of 3ft. to 4ft. square and Qin. to 
12in. deep, coated over with some insoluble substance to resist the action 
of hydrochloric and nitric acids? I wish to boil nitric and hydrochloric 
acids in these pans, and also to store it in them, and I have been informed 
that such pansor cisterns are made, but I cannot asce: the name of 
the maker. B. H. J. 

October 25th, 1871. 





SHIPS’ BISCUITS. 
(To the Bditor of The Engineer.) 
Siz,—Will any correspondent favour me with the name of the firm 
sa the best class of machinery with ovens for ship eet 5 aa 
acture . H. 





MEETING NEXT WEEK. 
Society oF ENGINEERS. — Monday evening, November 6th, at 7.30: 


Discussion on pa; read by Mr. Perry F. Nursey, on “ t Improve- 
ments in Explosive Compounds.” Should time permit, a paper will be 
C.E., A.B., 


read on “Floating Breakwaters,” by Mr. Thomas C: > 
A.LC.E, 
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INTERCOMMUNICATION IN RAILWAY TRAINS, 

Captain TyLEr has reported to the Board of Trade on 
the working of the cord system of communication between 
passengers, and drivers, now in use on all or 
nearly all the main lines of railway in the kingdom. The 
report has recently been given to the public, and it deserves 
attention. The document is conclusive in its condemnation 
of the cord system. Captain Tyler cites two cases in which 
passengers in sore distress attempted to use the so-called 
means of communication unsuccessfully, In consequence 
he proceeded to investigate the working of the scheme 
without putting the railway companies on 
commenced his investigations with the first two trains 
that he thought of. In one of them he found before 
starting that the cord was off the pulleys, and would not 
work atall. This was set right, the train ed, and 
the rope at first ran freely, but at the er end of the 
train it required to be very and it was subse- 
quently discovered that the rope had 
socket. In the case of the second train, when the cord was 
pulled the bell in 
times it did not, even 





= 





worked well and occasionally not at all, because of defects 
in the striking of the bell. Captain Tyler concludes 
from these an a, a that although, = 
special precautions an the exercise of great care an 
vigilance, the system meee made to work, yet it cannot 
be expected always to succeed in practice, and that it is, 
in a word, practically unreliable; and he sums up his 
opinion in the following words :—“ The simplest working 
apparatus for communication in trains must clearly be 
that which will require no adjustments as the trains are 
being made up, but which, as soon as the couplings are 
completed, is at once in perfect order throughout the trains; 
and the simplest and most effectual mode of testing it 
would be by requiring that every time a train starts from 
a station the si to start should be given by means of 
the apparatus from the guard in the hind van through all 
the vehicles of the train to the engine driver, and should 
be repeated back from the engine driver to the guard. 
There would be no difficulty in applying such apparatus. 
lf the cord cannot be made to succeed in the simple cases, 
and under the favourable circumstances above quoted, 
how can it possibly be expected to succeed in the case of 
less experienced and more nervous passenger, or of longer 
trains, containing vehicles of a more heterogeneous cha- 
racter, or in which many changes are made on the journey ? 
The cord system is, no doubt, capable of some improve- 
ment, It is used with differences of details on other lines. 
The London and North-Western Company are now, I un- 
derstand, making some alterations in their apparatus with 
a view to its improvement; but I do not myself think that 
the cord system will ever be a satisfactory system.” 

It has long been well known to railway men that the 
cord was only adopted to comply with an Act of Parliament 
looked upon by these gentlemen as unnecessary and vexa- 
tious. In the old coaching days it was found that the 
practices of over driving and racing prevailed to so large 
an extent that an Act was hewmen 5 for the protection of 
the lives of travellers and horses. In effect it stated that 
all four horses drawing a coach should not be suffered to 
gallop at the same time. To evade this the coach proprie- 
tors took care that one horse in each team should. be the 
fastest trotter that money could procure. This horse 
trotted while the other three galloped. The of the 
coaches was as great as ever, and the Act was a dead letter. 
The fast trotter was known as the “ parliamentary horse.” 
The cord has been adopted by modern railway directors 
with precisely the same object as that which actuated 
their predecessors, the coac proprietors. It has been 
named the “ parliamentary string,” and the title is appo- 
site. It remains to be seen whether the bill which enacts 
“ that a means of communication between the guards, pas- 
sengers, and drivers, shall be provided in every train 
running more than twenty miles without a stop,” is or is 
not to become a dead letter. Possibly Captain Tyler's 
report, from which we have just quoted, may stimulate 
railway directors to introduce some system of intercommu- 
nications which will comply with the spirit as well as the 
letter of an Act which they unfortunately regard as 
highly objectionable. 

It would be mere waste of time to point out the defects 
of the cord system; we prefer rather to deal with the 
whole subject of intercommunication on a few broad prin- 
ciples, such as those laid down by Captain Tyler. We 
begin by stating that nothing in the range of mechanical 
engineering is more easy than the invention of some sort 
of arrangement by which guards, passengers, and drivers 
may be put in communication when occasion serves, Asa 
consequence, the devices which have been pro for 
accomplishing this object are simply endless; and they are 
all more or less unsuitable, for reasons obvious to .every 
one but the inventors. Those who have devoted attention 
to the subject know, indeed, that a very difficult problem 
has to be solved by the man who attempts to produce a 
thoroughly efficient system of intercommunication. The 
very first obstacle to be overcome lies in the fact that the 
plan, whatever it is, must be capable of being cheaply 
applied to existing rolling stock. Its working expenses 
must be practically ni? as well. Then it must be out of 
the way of everybody and everything, and, lastly, it must 
be call eufiding —comething that will require no looking 
after, always ready when wanted—a toe see te combina- 
tion, in fact, which cannot be put out of order. Tested by 
such rules as these, every scheme of which we know any- 
thing is found wanting. Electrical apparatus is efficient 
enough, but it is expensive to apply and to maintain, and 
it requires much attention to keep it in working order. 
Pneumatic apparatus, although better in some respects than 
electricity, is worse in others, One thing is sufficient to con- 
demn it—whenever a train is broken or made up, joints must 
be broken or made also, Everything thus depends on the 
vigilance of a porter. The direct signal systems, embodied, 
for example, in schemes for firing from a pistol explosive 
bullets over the head of the driver, thrusting out signal 
flags or vanes from the side of the carriages, to be reflected 
in mirrors on the weather-board of the engine, and such 
like, carry their own condemnation in their mere enuncia- 
tion. It is, to us at least, clear that no scheme has yet been 
brought before the railway world which — to comply 
with the numerous and conflicting conditions dictated by 
the circumstances of the case. The reason why is sufli- 
ciently obvious. Railway men who really know what is 
wanted will not try to supply it, and amateurs and engi- 
neers who try do not approach the subject with sufficient 
knowledge to hope to command success, It may be useful 
to show here that it is mechanically possible to comply 
with all the requisite conditions, if for nothing else than to 
ag that the problem can be solved. We are very far 

asserting that the method of inter ication 
which we are about to suggest is the best which it is pos- 
sible to adopt. We suggest it simply because it supplies 
the solution of a question which we have been told is un- 
— b us state the problem first. . 

train of twenty carriages, first, eecond, and third-class, 
is to be made up at Euston for the north. This train is to 
be divided and partly re-made up twice on the main road. 
At Rugby one-half the train is left behind while the other 
goes on to Crewe, where it is again parted. The half left 











at Rugby is augmented by three carriages, and is again 
parted at Stafford, and so a4 The train which left Euston 
as a whole is finally scattered all over the face of the 
country. Problem: provide an efficient means by which 
any guard or any passenger can communicate with the 
engine-driver with absolute certainty; which shall be per- 
fectly efficient, no matter how often the train is broken 
and made up; which does not require the making of a 
single joint, or the slightest exertion on the of guard, 
driver, inspector, or porter; which shall give notice the 
moment it is out of order to the driver; poh which, finally, 
shall be very cheap, and so strong that it will endure rough 
usage and defy the influence of weather. We believe our 
salen will unite with us in thinking that any device 
which will satisfy these conditions will comply with all 
the demands the travelling public can make. 

Tn attacking this problem it quickly becomes clear tha 
every carriage in the train must carry its own share of the 
apparatus, whatever it is. If it were otherwise, then the 
introduction of a carriage which did pot comply with the 
condition would interrupt the line of communication, or 
else when the train was being made up it ‘must be fitted 
with a portion of the apparatus ; both conditions are con- 
trary to those of the problem, and, therefore, inadmissible. 
It will next be seen that the means of connecting the 
different portions of the apparatus must be of such a 
nature that the mere act of putting the carriages in place 
in the train will suffice to establish the connection. Other- 
wise joints would have to be made by porters or others, 
which is contrary to the conditions of the problem. 
Neither electricity nor pneumatics is admissible, for reasons 
we have already explained. There is more than one good 
solution of the problem, but we shall only explain one here, 
leaving it to the ingenuity of our readers to discover 
others, Neither shall we enter fully into questions of 
details, which would vary a little with the construction of 
the carriages, Let us suppose that each carriage is fitted 
with a straight rod running in suitable guides; the rod 
to rest on, we will say, the centre line of the roof. Each 
rod to be provided with a miniature buffer head project- 
ing over the ends of the carriages, When a train is being 
made up these buffers come together, and we have in effect 
as aresult a line of light rods in contact end to end from 
one extremity of the train to the other. If sufficient power 
were imparted to this rod at one end it would move through 
its whole length, provided the force acted as a push or 
thrust ; if only as a pull, then only the end rod would 
move. It is needless to point out that the strength of a 
single passenger would be unable to move such a continuous 
rod through the whole length of a long train, however it was 
supported. Yet it is on the power of imparting longitu- 
dival motion to this rod that the success of the scheme 
depends. In the guard’s van at the end of the train isa 
gong, and a heavy weight or its equivalent, always tending 
to keep the roof-rod, as we may call it for convenience, 
in a central position; that is to say, the buffers will 
be equally distant from the ends of the van. On the tender 
at the other end of the train is fitted a very simple appa- 
ratus, so constructed that when the engine is coupled on to 
the train the whole length of rod along the roofs is 
pushed back a foot or two, and the weight is lifted in the 
guard’s van. So long as things remain in this condition 
the train may proceed on its journey, the rods will slide 
a little, and the weight in the guard’s van and the appa- 
ratus on the tender will accommodate themselves to a 
moderate range of motion between carriage and carriage. 

We have now to see how the ngers are to use this 
sliding rod to communicate with the guard and driver. 
If our readers have followed us so far, they will easily 
understand the rest. Let us sup that the rod was 
suddenly broken at any place in the leagth of the train, 
the result would be that the weight in the guard’s van 
would at once run down and ring the bell. A somewhat 
similar action would take place on the tender, and the 
whistle of the engine would be sounded to call the driver's 
attention. Now in effect a passenger breaks the rod when 
he desires to communicate with the driver. He pulls 
down a handle within the carriage, and thereby removesa 
section of the sliding rod, about 3ft. long, and the signal is 
given accordingly. 

Such is the rough outline of a scheme which suffices to 
illustrate the principle which must lie at the root of any 
invention likely to supply a satisfactory system of inter- 
communication in railway trains. This principle consists 
in keeping some appliance constantly at work until it is 
to be used in transmitting asignal. The work is embodied 
in preventing the action of some piece of apparatus which 
is capable of directly calling the attention of guard and 
driver, such as a steam whistle or a gong. The use of 
the transmitting gear consists in throwing it out of work; 
in other words, in suspending its operation for the time. 
To illustrate this let us compare the scheme we have de- 
scribed with the cord. The cord never has any work to 
do until the passenger wants to use it, and then, as we 
have seen, it may be — > —_ The rod, on - 
contrary, is always at work until the passenger uses it by 
throwing it out Of work. The cord may be regarded as 
the negative, while the rod may be regarded as the positive 
system, and, however the principle is applied, it may be 
taken as proved that the positive system, and the positive 
system alone, embodies the elements of success. 

One word in conclusion. We are well aware that certain 
critics will start a thousand objections to the scheme we 
have sketched before they are through this article. 
For the benefit of these gentlemen we beg to point out 
that we have had no intention of suggesting the adoption 
of such a scheme in such a form to the railway world. As 
it stands in these pages it is ——_ intended to illustrate 
a principle, and nothing more. But we fancy that not a 
few of our readers will see that this Pr admits of 
practical application without much difficulty and at a 
moderate cost, 
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This occurs in the case of struts and ties, or those subor- 
dinate members of large iron girders intended for bridges 
and roofs. The statement holds accurately for the ties, 
but not for the struts, unless the ratio between their length 
and lateral dimensions does not pass a certain limit. It is 
true that when the tie is horizontal, or approximately so, 
its strength will not be dependent solely upon the suffi- 
ciency of its sectional area, unless it be prevented from 
what is technically termed “sagging.” The horizontal tie 
of a roof which is loaded only on the rafters is an example. 
Practically, the strain upon it is that generated by the 
thrust of the rafter, but if the span exceed a certain size 
it will have a tendency to “ sag,” by reason of its own 
weight. To prevent this, therefore, a king-rod is intro- 
duced, which is connected with it at its centre. Omitting 
this exceptional case, the general rule with regard to ties 
is that the strains are independent of their length, and the 
more nearly the direction of the tie approaches the per- 
peudicular the more exact becomes the rule. When we 
speak of the direction of the tie—and the remark applies @ 
fortiori to struts—the direction of the strain is supposed to 
coincide with that of the axis of the bar which is subjected 
to it. Upon this principle is based the whole art of 
scientific trussing and bracing, and it was the ignorance 
that prevailed on this important point that so long de- 
layed the adoption jof lattice girders, open-web roofs, 
and similar examples of modern construction which are 
now deservedly high in favour with engineers. Even at pre- 
sent it is rather an uncommon circumstance to witness a 
thoroughly good design of trussed work on a large scale. 
Reasoning analogically, a well designed truss should re- 
semble a well planned trigonometrical survey. In the 
former there should not be a single bar more than what 
is required, and in the latter the number of lines should 
be a minimum consistent with the object to be attained. 

Assuming the general correctness of the rule that the 
length of a tie does not influence the strain upon it, the 
case is completely otherwise with those parts of a truss 
which are acted upon by a strain of the character 
normal to it. If the elasticity of the material were 
perfect, and some other conditions fulfilled which can 
never be insured in practice, the strength of a strut 
in the position of a pillar would be directly as the 
square of it; least lateral dimensions and inversely as the 
fourth power of the length. This rule supposes a certain 
a rca between the length and the lateral dimensions. 

nfortunately, notwithstanding the experiments of Mr. 
Hodgkinson, this ratio has never been satisfactorily deter- 
mined. The line of demarcation where the simple ratio 
between strain and sectional area ceases, and the necessity 
for employing the more complicated calculation arises, must 
still be left, in great measure, to the judgment of the 
engineer. Consequently there remains a great element of 
uncertainty in all trussed and braced structures, and it is 
not surprising that the several members are frequently 
very incorrectly proportioned. The timorous make the 
struts a great deal too strong, while the daring fine down the 
scantlings to a degree that renders them positively insecure. 
Were it possible to insure in practice that the line of strain 
in a strut should pass exactly in the direction of its axis, 
the bending element, or tendency to cause a cross strain, 
would be eliminated, and the same rule would apply to the 
strength of struts as to that of ties. But this is a physical 
impossibility, and the only remedy at hand is to construct 
the struts of such proportions and of such a section as shall 
best adapt them to resist the forces they have to contend 
against. This tendency to unsymmetrical deflection con- 
stitutes the inherent weakness of struts, in whatever posi- 
tion they may be placed. Hence it follows that in every 
design, however correctly proportioned, in which the sepa- 
rate members are composed of ties and struts, the latter are 
its weak point. In other words, a tie will do more work 
than a strut, supposing both were strained @ l’outrance, 
and tie bracing will be found invariably more economical 
than strut bracing. In all braced structures the struts, in 
whatever position they may be placed, whether vertical or 
inclined, are supposed theoretically to be free from an 
tendency to bend. Whether they really are so jum 
chiefly upon two circumstances: the one is their length, 
and the other the angle of their inclination. Apart from 
practical considerations, a strut is theoretically weaker than 
a tie when exposed to strain in the direction of its length. 
lt isa simple question of equilibrium. A tie under the 
action of a long:tudinal straining force will of itself destroy 
any deflection that an extraneous force may have given rise 
to, and be thus restored to its normal condition. It is just 
the reverse with a strut. The latter, under similar condi- 
tions, will augment any lateral distortion, and materially 
assist its own destruction. 

From what has been remarked it will be evident that 
the vertical position is the best for a strut, and hence the 
maxim which some engineers adhere to with rigid 
fidelity—* Always make your struts vertical and your 
ties inclined.” It is needless to observe that this rule, 
like many others, is a valuable one in the main, but liable 
to numerous exceptions. There are some descriptions of 
structures—a bowstring girder for instance—in which it is 
at the option of the engineer to arrange the ties and struts 
according to this plan ; but others do not afford the same 
facility. The trussing of a horizontal girder can be also 
similarly designed, but it does not follow in either case 
that that particular combination constitutes the most 
scientific or most economical form of web. In the latter 
vase it certainly does not, particularly if the angle of in- 
clination be less than that of 45 deg, At this angle the 
strain is inereased 50 per cent. beyond what it would 
amount to on a vertical strut, the increase being propor- 
tional to the cosecant of the angle of inclination. Prac- 
tically, a strut should not be placed at an angle flatter 
than 45 deg., as the tendency to deflect increases very 
rapidly with the departure from the perpendicular. In 
gitders intended for bridges the struts are rarely placed 
at a very disadvantageous angle, but the contrary con- 
stantly occurs in those designed for roofs, especially when 
the upper flange, or both upper and lower, are circular in 
form, ‘The struts in some of these designs which have 
come under our notice, which are situated near the spring- 





ing, were placed at so flat an angle that they might almost 
be said to lie down. Without a close examination into the 
action of the strains it would be difficult to discriminate 
between the ties and struts in examples of this character. 
A well-known instance of mistake occurred in the roof 
over the Lime-street station, Liverpool. ‘The roof consists 
of a segmental upper and lower flange meeting at the 
springings, and having a web trussed with vertical and 
diagonal rods. According to the original design the ver- 
tical rods acted as struts and the diugonal as ties; but a 
careful analysis of the strains and the direction of their 
several resultants will demonstrate that the contrary is the 
fact. At first sight it will appear rather strange that a 
roof in which the strains upon the web are of the opposite 
character to that for which the bars are respectively 
designed should have done its duty for so long a time, but 
when the form of it is considered the wonder will cease. 
The roof is in reality an arch with a curved tie, and is 
nearly independent of the web, as all these descriptions of 
girders are. So much of the shearing strain that in other 
forms of girders falls to the share of the web is taken up 
by the upper flange, that it leaves the former very little to 
do, except to maintain the two flanges at the proper dis- 
tance apart. 

The last point to be noticed with respect to struts is 
their shape. What is the best form of section to select for 
them? Something will — upon their size, especially 
the length, and whether they are to be solid or hollow. 
But much more will depend upon the manner in which 
they are to be connected with the other parts of the struc- 
ture. Theoretically, the tubular form is as strong as 
any other, but there are difficulties in the way of attaching 
it to adjoining plates and bars. For small specimens, 
such as are for light roofs, a piece of gas piping 
makes an excellent strut, but it would not be equally 
available for the compression bar of a lattice girder, in 
which rivets are employed as the medium of attachment 
of the different parts. The usual forms of struts are now 
well known, although it is not uncommon to see bars in 
compression of a plain rectangular section. Of the different 
sections used, channel iron is the handsomest in appearance, 
and angle iron the most convenient. The advantage of 
employing this latter section is that it can always be had in 
the market, and it is by far the most suitable for 
riveting. The struts used in the webs of large girders are 
in reality braced pillars, and experiment has shown that 
when properly designed their strength is, within certain 
limits, nearly independent of their length. While admitting 
that the saleler is a good form for struts, and has been 
used for the compression flanges of girders with success, both 
of cast and wrought iron, we must add that it would not 
prove so economical for large diagonally placed struts as the 
braced pillar. It must be borne in mind that the tube would 
require internal diaphragms or bracing to preserve it from 
flexure, and the total quantity of metal will be found to 
exceed that necessary in a braced pillarof equal strength. In 
addition to this extra quantity of material there is the 
greater difficulty of fastening it to be taken into account. 
In truth, some more experiments are sadly needed on the 
strength of inclined struts, as those on vertical pillars do 
not accurately represent the conditions fulfilled in the 
latter case, It is very unfortunate that the experiments 
on circular and elliptical tubes undertaken at the time of 
the construction of the Menai Bridge were not carried out 
more fully. As it is, they were abandoned quite prema- 
turely, and ever since an undue preference has been given 
to the rectangular form. The part played by struts in 
almost every engineering design, permanent and temporary, 
is of too great importance to be overlooked. At the pre- 
sent moment a case is being tried before arbitrators which 
turns principally upon this very point. As about £100,000 
are at stake it may be justly regarded as a cause celébre in 
engineering litigation. 





FOREIGN PERIODICAL LITERATURE. 


THE proceedings of the Paris Academy of Sciences for the 
16th ult. do not include any papers of much interest to our 
readers. Delaunay (p. 925) presented a note on the reappear- 
ance of Tuttle’s comet. This is followed by a paper on the 
determination of geometrical curves, by M. Chasles. In the 
course of some observations on Roma’s Etat actuel de la 
metallurgie du plomb en Angleterre d apres le Dr. Percy, H. Sainte 
Claire Deville stated that M. Moissenet had recently discovered 
some valuable deposits of tin in the Department of Lozéres. M. 
Dumas (p. 935) observed that by the use of dynamite many 
poor mines might be worked at a profit when other methods of 
extraction had failed to yield an adequate return. P. A. Favre 
(p 936) presented the continuation of his thermical researches on 
voltaic energy, which form a valuable contribution to the 
subject. Lecoq de Boisbaudran (p. 943) has a paper on some 
points in spectrum analysis and the constitution of the induction 


spark. F.M. Raoult (p. 949) has investigated the calorific co-, 


efficients of hydro-electric and thermo-electric currents, and he 
finds that the heat disengaged by an electric current is inde- 
pendent of the nature of the battery, the calorific coefficient 
being the same for all kinds of voltaic electricity. Berthelot 
(p. 951) continues his researches on ammoniacal salts, the salts 
formed by weak acids being considered in the present memoir. 
M. Marly (p. 958) gives the result of his experiments on the dura- 
tion of the discharge of the electrical eel, the paper being illus- 
trated by a di with an apparatus contrived by the author, 
who finds that the time over which the discharge extends is 
about one-fourteenth of a second. 

The current number of the “ Génie Industriel” opens with a 
description of E. Philippe and Sons’ improved wheels, which are 
said to be largely used on the omnibuses and cabs in Paris. 
The nave is of malleable cast iron, the spokes being formed of 
hollow wrought iron tubes, although wood is used in some cases. 
In one modification the running surface of the wheel is of wood, 
fixed to the wheel body by means of bolts. A review of M. 
Hudry-Menos’ phlet on the Mont Cenis Tunnel (p. 173) 
contains a full di ion of the origin of the idea of driving a 
tunnel through the Alps, with particular reference to Médail’s 
scheme, published in 1832. We alluded to this question some 
weeks ago in our notice of the proceedings of the Paris Academy 
of Sciences. The use of compressed air for working the boring 
machinery and ventilating the tunnel appears to be due to 
Professor Colladon, of Geneva, who patented the idea in 1852, 
but as early as 1826 he had proposed a similar plan to 
sen., for use in the execution of the Thames Tunnel. J. G. 





Hanrian (p. 182) developes a somewhat ambitious scheme for 
utilising the water-power and for storing the water of a district. 
The article has reference more particularly to the neighbourhood 
of Meaux, but the method is intended to be of general applica- 
tion. Some interesting details of the manner in which the inha- 
bitants of the besieged city of Paris managed to keep up commu- 
nication with the outside are given at p. 197 by M. Albert 
Fernique. To admit of cutting dovetails, &c., M. Mustel (p. 202) 
proposes to mount a circular saw between the two halves 
of a ball joint, thus allowing the saw to be placed at any 
desired angle with the spindle. We find next a long biographical 
notice of the late J. F. Cail, of the well-known firm of Derosne and 
Cail. His father was the village wheelwright at Chef-Boutonne, 
in the department of the Deux-Sevres, and the son was put to 
his father’s trade at the time when most children are sent to 
school. About 1820 he came to Paris, and obtained employment 
at the establishment of M. Derosne, whose apparatus for con- 
tinuous distillation were then just attracting notice. M. Cail 
died on the 8rd of August last, and as a proof of the kindly 
interest which he took in his workpeople, the account states that 
he has left 100,000f. to the benefit society established in the 
works on the Quai de Grenelle. Cordurier’s centrifugal pump 
is described on p. 213, and Catlin’s self-acting barrel-filler for 
filling casks with liquids up to within a certain distance of the 
bunghole forms the subject of the next article. A.H. Hamon’s 
substitute for the crank is noticed at p. 219, and an improved 
form of projectile by Le Comte J. R. Dahdah is described at 
p. 221. 

In the “Annales du Génie Civil” for October, Comte 
d’Adhémar devotes several pages to a description of the various 
forms of tramways and street railways which have hitherto been 
tried. The paper is illustrated by sections of the tramways 
described, and is further accompanied by detailed estimates of 
the expense of laying down. A. Greiner (p. 691) has an article 
on the use of Bessemer steel for various purposes, with special 
reference to its employment at Messrs. Cockerill’s works at 
Seraing. Commencing with a discussion of the chemical and 
physical characteristics of different kinds of steel, the author 
proceeds to describe the system of classification, strength, and 
nomenclature of steel made at Seraing, concluding with a 
detailed notice of the applications of steel in the manufacture of 
springs, tires, wheels, boilers, parts of locomotives, &. A. 
Ortolan (p. 704) continues his memoir on the various systems of 
stationary boilers now in use; the present portion containing 
notices of the boilers known as Cail’s, Houget and Teston’s, 
Imbert’s, Lecherf’s, Durenne’s, Thomas and Laurens’, Chevalier’s, 
Galloway’s, Hermann-Lachapelle’s, Girard and Thirion, Holt’s, 
Hédiard and Joly’s, Howard’s, Maulde and Wibart’s, Belleville’s, 
Field’s, and Sauret and Co’s. The only other article calling for 
notice consists of some remarks on the vexed question of a 
canal across Central America, «propos of Mr. H. Stuckle’s recently 
published work on the subject. 

Part 5, vol. cci., of “ Dingler’s Polytechnisches Journal,” con- 
tains (p. 378) an article on Hodgson’s wire rope railway, with a 
description of some lines on this principle which have been 
established in Bohemia. Steiner’s ingenious Archimedian drill, 
with continuous rotation, is illustrated at p. 385. One-half of the 
drill spindle is provided with a right-handed thread, and the other 
half with a left-handed thread, and by means of an exceedingly 
simple self-acting arrangement matters are so ordered that the 
drill shall always revolve in the same direction. At p. 387 we 
find an addition to the numerous notices of Mr. Carr’s disin- 
tegrator which have appeared in continental journals during the 
last yearor so. Keiser and Schmidt’s improved galvanic battery 
is figured at p. 397. The only novelty appears to consist in a 
modification of the plan hitherto used for raising the plates out 
of the acid when the battery is not required for use. C. Schinz 
(p. 399) continues a valuable series of researches on the applica- 
tion of the blast furnace to iron smelting. The present memoir 
relates to the capacity of the furnace, economical relations, eco- 
nomisation of fuel, and the use of coal as fuel. A. Wagner 
(p. 423) describes his method of determining nitric acid, which 
presents a great resemblance to that proposed by Schlésings. 
At the end of his paper we find a notice of the quantity of nitric 
acid found in Munich water; the same author follows with a 
note on the determination of the non-permanent hardness of 
water, that is to say, the hardness which is due to the presence 
of the carbonates of lime and magnesia. H. Haedicke (p. 427) 
treats of the use of bisulphide of carbon for extracting oil from 
seeds, and grease from rags or waste. H. Rheineck (p. 433) 
describes a lactoscope, an apparatus for determining the transpa- 
rency (and with that the richness) of milk. It consists simply 
of two polished plates of glass which, by means of a screw, may 
be placed at different distances from each other. The distances 
which it is necessary to separate the plates in order just to 
render the outline of the flame of a stearine candle invisible is 
the measure of the transparency of the milk under examination. 
The apparatus is also applicable as a colorimeter in general. C. 
Bollé (p. 435) gives an account of Ensom and Spence’s method of 
washing wool, as carried out at the Prospect Mills, Huddersfield. 
W. Schultze (p. 438) devotes a long paper to the consideration 
of certain phenomena of the fermentation of worts. 

The current number of the “ Tijdschrift” of the Institute of 
Engineers of Holland contains a note (illustrated with two maps) 
on some changes which have recently taken place in the soundings 
at the mouth of the river Maas (p. 113). The usual report of 
tidal and meteorological observations at the Helder is given at 
p- 118. The only original memoir of any importance is one by 
J. Dirks (p. 124) on the works of the Amsterdam Canal. At 
p. 135 we find a description of F. Duden and Co.’s improved 
pump for emptying cesspools, which from the description appears 
to be very similar to Liernur’s pneumatic sewage system. ‘The 
remainder of the number is principally taken up by a long 
account of the waterworks of the town of Brunswick. 





THE INSTITUTION OF CIviL ENGINEERS.—It is announced that 
the first ordinary general meeting of the members of this society 
will be held on Tuesday, the 14th November, and that the meet- 
ings will be continued thereafter till the end of May, with the 
exception of the last Tuesday in December, the first Tuesday in 
January, and the Tuesdays in Easter and Whitsun weeks. The 
annual gen meeting to receive and deliberate on the report of 
the council, and to elect the president, vice-president, and fifteen 
other members of council for the ensuing year, will take place on 
Tuesday, the19th December. Themembers have beeninvited tosend 
in any original communications they may have prepared for read- 
ing at these meetings, and have been reminded that applicati 
for admission from candidates desirous of joining the Institution 
can now be considered and dealt with. During the last three 
months of the recess this society has lost, by death, one honorary 
member, viz., F. M. Sir John Burgoyne, G.C.B., &c., who was 
elected on the 12th February, 1839 ; five members, Mesars. Joseph 
Hamilton Beattie (1857), John George Blackburne (1855), Robert 
Benson Dockray (1843), Albinus Martin (1849), and J Parkes 
(1823) ; and three associates, Messrs. Arthur Field (1869), Edmund 

Perkins (1843), and Henry Beadon Rotton (1867). There 
are now on the books 14 honorary members, 725 pre pe Rag 
associates, and 205 students, making a total of 2000 of all > 





as against 1000 on the 30th of November, 1862, 
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RAILWAY MATTERS. 


. ONE good effect of the great railway amalgamation is already 
announced. The Liverpool Mercury says that a contract has been 
entered upon for a new and extensive station for Preston, and the 
work is to be commenced at once. 

THE first division of the St, Paul and Pacific Railroad main 
line has been completed jfrom St. Paul to Breckenbridge on the 
Red River of the North. An excursion party of officers of the line 
and invited guests, filling five passenger coaches has over 
the line. 

A pRoJEcT has been set on foot to make a tramway from Cam- 
berwell-green to the Crystal Palace, a distance of three miles and 
a-half. Application has been made to the vestry of Lambeth for 
permission to pass through certain portions of their parish, and 
the proposition is now caer consideration. 

THE directors of the London and North-Western have deter- 
mined on the immediate construction of another double line of 
rails between Stafford and Crewe. The contract for the embank- 
ments, cuttings, ballast, &c., has been let to Mr. W. Moss of 
Stafford. The cost will be nearly £120,000, and the work will 
employ 800 men for two years. 

THE Mersey Railway Company have entered into a contract 
with Mr. John Dixon, of Toulon. for the construction of the rail- 
way under the Mersey, authorised by the Act of last session. A 
hope is expressed by the members of the Dock Board that this 
undertaking will receive encouragement, as a tunnel under the 
river, connecting as it would the two parts of the Dock Estate, 
would be an immense value to the trust. 


A GREAT meeting of the employés of the London and North- 
Western Railway Company was held at Crewe, on Saturday, to 
discuss the nine hours’ movement. After several speeches had 
been made it was resolved to memorialise the directors in favour 
of the nine hours’ system ; and it was advanced as an argument 
that the work would be done more efficiently, and that therefore 
the company would not lose by the concession. 

THE Cheshire Lines Committee have entered into a contract with 
Messrs. E. Knight and Co., of Manchester, for the construction of 
the Chester and West Cheshire Junction Railway, a line running 
from Mouldsworth to Chester. The works will be immediately 
commenced, and the line is to be opened in 1873. The Cheshire 
lines are the joint property of the Midland, the Great Northern, 
and the Manchester, Sheffield, and Lincolnshire companies, and 
this line, when completed, will place Chester in connection with 
those railway systems. 

On the 7th inst. the directors’ excursion,train on the Central Rail- 
road of New Jersey returned from Wilkesbarre, seventy-four miles, in 
eighty-nine minutes running time, an average of fifty miles per hour, 
or at the average rate of one minute and twelve seconds for each 
mile. This is probably as fast time as ever was made with a train 
on any road in America for the same distance. The engine, an an- 
thracite coal burner, is one of twelve first-class passenger engines 
built at the Baldwin Locomotive Works for the Central Company. 
- cylinders are 15in. by 22in, and her drivers 5ft, 2in. over her 

ires, 

THE report of the surveyor employed to run the line of the pro- 
posed Canadian-Pacific Railroad has recently been published. The 
distances, as stated by him, are as follows :—Montreal to Ottawa, 
115 miles ; Ottawa to Mattawan, 195 miles ; Mattawan to Fort 
Garry, 985 miles; Fort Garry to Yellow Head Pass, 985 miles ; 
thence to the limits of British Columbia, fifty-two miles, route by 
the Upper Fraser (British Columbia), by ‘short cut,” 445 2°467 
miles, Total length from Montreal to the Pacific, 2777. These 
distances are in large part estimated, as there has been as yet no 
survey of the whole route. 

Two new stations were opened on Monday on the Great 
Western line—one at Westbourne Park, and the other called the 
Royal Oak, in the Harrow-road. At the former station all pas- 
sengers from Hammersmith and intermediate stations, from the 
South-Western system, from Kew, Richmond, Xc., by way of 
Hammersmith, and from the districts served by the Metropolitan 
Railway who wish to proceed by the Great Western line will in 
future be transferred to the main line, instead of, as formerly, 
being compelled to proceed to Paddington. A new station was 
also opened on Monday at Earl’s-court, on the West Brompton 
branch of the Metropolitan District line. 

Tue half-yearly general meeting of the Sutherland Company 
was held on Friday at Inverness ; the Duke of Sutherland pre- 
sided, and, in moving the adoption of the report, commented on 
the prospects of increased traffic on the line. He had no doubt, 
when the railway was extended further north, there would be a 
very great improvement in the receipts, as traffic would then be 
obtained which was not available at present. He was rather dis- 
appointed that the Highland directors, at their recent meeting, had 
not felt justified in subscribing towards the extension of the line 
or in stating what sum they would ultimately give towards its con- 
struction, and also that they had postponed their subscriptions 
to a future date. 

Aw extraordinary general meeting of the Girvan and Port- 

trick Junction Company was held in Stranraer on Friday, Mr. 

. Guthrie in the chair. The secretary reported that a contract 
had been entered into with Messrs. Taylor, Cameron, and Co., 
of London, and Mr. A. Pillings, of Bolton, for the construction 
of the line, including the purchase of the land and the payment 
of all the expenses of the company during the construction, for 
the amount to be realised by the share and loan capital of the 
company, and the contractors had also entered into a guarantee to 
pay interest to the shareholders at 6 per cent. per annum 
during the construction. The first sod was turned on the 30th 
of September last, and the works will be pressed forward with 
vigour. 

A PLAN is being influentially promoted for carrying the present 
line of railway through the town of Greenwich to Charlton, and 
tbus to make a continuous communication with the North Kent 
line of railway through Woolwich and other towns in Kent. The 


new line proposed is a diversion from that originally intended, , 


and will prove a more direct line, and interfere less with 
important and valuable buildings in its construction, and conse- 
quently be completed at a much less cost. The chief difficulty 
was the main sewer of the Metropolitan Board of Works, but after 
a consultation with Mr. Bazalgette, the engineer to the board, and 
an offer on the part of the South-Eastern Company to construct a 
supplementary sewer, it had been agreed that no opposition should 
be offered by the Metropolitan Board of Works to the application 
to be made for powers to Parliament in the ensuing session. The 
local committee agrees to accept the proposed plan as in every way 
satisfactory. 

THE local committee of the Buenos Ayres Great Southern 
express themselves satisfied that the Salado Extension will not 
only prove satisfactory to its shareholders, but will be found a 
valuable adjunct to the original line. The first section, thirteen 
miles in length, was opened for goods traffic in March, and the 





line was nominally gee throughout in April; but, owing | 


to the pension o 
qpitenhs, there was but little traffic moving in the district before 
eend of May. The line is thirty-six miles in length, exclusive 
of sidings, and the local committee state that the authorised 
capital, £150,000, will not be exceeded. The construction of the 
Azul and Tandil Extension (Carmel de Las Flores section) is being 
ed with, and the earthworks are in a forward state. The 
whole of the materials for construction have been forwarded, with 
the exception of about ten miles of steel rails, which are now 
being rolled, andthere is every prospec‘ of the line being completed 
at an early date, and within the au‘torised capital. Pending a 
satisfactory solution of the subventiou question, the board cannot 
recommend the continuance of either the Azul line beyond Las 
Flores or the commencement of that to Dolores, 





during the prevalence of the | 


NOTES AND MEMORANDA. 


For dyeing heavy black upon silk an extract of horse chesnut 
wood has recently acquired great importance. It is preferred to 
nut galls or divi divi for this p | To what particular 
principle in the wood is to be ascribed the important property, of 
which use is now made, has not been determined with certainty, 
but it appears to be ascertained that the extractive matter of 
horse chesnut wood now plays an important part in the silk 
manufacture in Europe. 

Ir has long been a question whether plants, killed by frost, die 
in freezing or in thawing. That in certain cases plants die in 
freezing is shown by Prof. Goppert, of Breslau, in a very satis- 
factory way, in an article in a recent number of Bot. Zeitung. 
The flowers of certain orchids, notably the milk-white blossoms of 
Calanthe veratrifolia, produce indigo, but only upon a chemical 
reaction which takes effect upon the death of the parts. When 
crushed, or the cells in any way destroyed as to vitality, they turn 
blue immediately. Now, upon exposure to cold, the flowers turn 
blue at once upon freezing, showing that life then departed. 
Phaius grandiflores and other species of that genus are said to show 
the same thing. 

THE compounds of Nordhausen sulphuric acid may be considered 
as salts of a peculiar acid, to be called anhydro-sulphuric acid, and 
to which, under the new system, may be assigned the formula of 
H,S,0,. Only the salts of the alkali metals have been known up 
to the present time, but recently Schultz-Sellack has succeeded in 
preparing the correspon:ling barium and silver compounds. The 
silver salt affords colourless crystals, and the barium compound 
hisses when water is added to it. The solvent properties of the 
mixture of oil of vitriol and anhydrous sulphuric acid have long 
been applied to the solution of indigo, but further than that the 
subject has not been sufficiently studied. It is probable that the 
salts of silver and barium now first made by Schultz-Sellack may 
ultimately prove of value in the arts, and increase the use of an- 
hydro-sulphuric acid. 

WHEN flour is kept for some time in barrels it assumes a certain 
smell known as the barrel odour. In order to ascertain whether 
the bread making properties of the meal were deleteriously 
affected by this modification, the Journal of Applied Chemistry 
states that Professur Poleck has subjected many specimens to a 
critical examination, and he finds that the flour undergoes a 
decided change. The pure normal flour contained 11°06 per cent. 
ginten and 1°44 per cent. soluble albumen, but, after keeping, the 
following results were obtained :— ‘ 

Gluten 740 23 6b4 
Albumen.. «2 «+ e+ o 214 3°90 4°44 6°46 
From this table it is manifest that the relations of the constituents 
were materially affected by storing the flour in barrels. The 
author found that greater deterioration took place in the interior 
of the package where the air could not get access to the flour 
than on the surface, and that meal kept in bags was less likely to 

undergo change. 

GoLpD is coloured by two processes, called the dry and wet colour; 
but the materials used in both cases are the same. They are as 
follows: one part salt, one part alum, and two {parts saltpetre ; 
each material to be pounded separately in a mortar, taking care 
they are perfectly clean—this is the dry process. After being 
well pounded they are put into an iron colour pot and slowly 
heated over a fire. The colour must boil gradually, and must be 
stirred with an iron rod. It will then rise, and then it is ready 
for the reception of the articles to be coloured, which must be not 
less than 18-carat. They are suspended in the colour by 18-carat 
wire, and kept in motion till the Fiquid begins to sink; then they 
are taken out and dipped in aquafortis pickle. The colour will 
rise again, and then another dip, and sometimes two, is necessary 
to give the proper colour. The wet colour proceas is a much 
inferior method, except for gold of lower standard, and then not 
below 15-carat, as the alloy woul? suffer so seriously from the 
colouring. The fact is, colouring is no more than taking from 
pa A surface the inferior metals, leaving a, thin coating of pure 
go 

CHROMITE is one of the most difficult minerals to decompose, 
and, although there have been many processes given to effect its 
analysis, they have generally accomplished the purpose rather un- 
satisfactorily. The process given by F. W. Clarke, and published 
some time ago in the American Journal of Scienceand Art, wherein 
potassic disulphate and cryolite are used, undoubtedly effects the 
decomposition of the ore; but the amount of sulphate and cryolite 
required is so great, and the chromium dissolves in such a form, 
that Mr. Hitchcock has never been able to obtain tolerable results 
by this method. A number of experiments have convinced him 
that the process given below is equal, if not superior, to any yet 
tried, both in accuracy as we)l as rapidity of manipulation. The 
process is this: place about 0°3 grammes of the mineral in a capa- 
cious platinum crucible, add a piece of ammonic-fluoride about the 
size of a pea, moisten the whole with a few drops of concentrated 
sulphuric acid, heat gently until the free acid is expelled. Add 
now a small piece of potassic disulphate, and bring the mass to a 
tranquil fusion, maintaining it so fora few moments. Allow to 
cool, and add a mixture of four parts of potassic and sodic carbo- 
nates with one of nitre; fuse gradually, and when the mass becomes 
tranquil maintain it fused for about fifteen minutes. If cooled by 
placing the crucible on a plate of cold iron, the mass is readily de- 
tached. Itis then dissolved in boiling water, and the solution filtered 
from the residue of iron, which still retains some chromium, and 
must be again fused with the mixture of carbonates and nitre above 
given. Sometimes this second fusion requires to be repeated, but 
for practical purposes this is unnecessary if the previous operations 
have been well conducted. The bulk of all three filtrates need 
not be over 200c.c. The chromium may be estimated by cautiously 
acidifying the solution, reducing the chromium to the state of 
sesquioxide by means of sulphurous acid solution, and precipita- 
ting by ammonic hydrate. If the Bunsen method of filtration is 
used the large amount of alkali present does not materially affect 
the results. If manganese is present in the ore it may be deter- 
mined from the alkaline solution. One advantage of this method 
is, that there is no troublesome evaporation required to separate 
silicon. Results of parallel analysis : 

1. Chromite = *2888 per cent, Cr,O, 50°450 
2. * *2868 per cent. Cr,O, 50°627 
‘177 

Mr. F. C. Catvert has tried some experiments on the endurance 
of heat by infusoria, with the following results:—A solution of 
sugar in which infusoria had ap) when subjected to 212 deg. 
Fah., still contained four or five small black vibrios quite active, 
and two or three energetic ordinary vibrios. The sume, heated 
to 300 deg. Fab., was found to contain two ordinary vibrios and 
one or two black vibrios. At 400 deg. Fah. the sugar was mostly 
decomposed and all life had disappeared. An infusion of hay was 
similarly treated; after heating to 212 deg. Fah. there were pre- 
sent a few small black vibrios; and even after heating to 300 deg. 
Fah., though a less number. None was found after heating to 
400 deg. 212 deg. Fah. destroyed all the fungous matter that was 
before present in the tubes. The life in an infusion of gelatine 
was slightly decreased at 100 deg. Fah., very largely at 212 deg. 
Fah., and had wholly disap d at 300 deg. Fah. The infusoria 
in putrid meat fuid were but slightly affected at 100 deg. Fah. ; 
at 212 deg. Fah. a small part remained alive but inactive, the 
1 ted; at 300 deg. Fah. a few 


pond becoming turbid and 
vibrios were alive, the small b ones the most numerous; at 
In each case the infusions 


400 deg. Fah. all life had disa 

were examined twenty-four after the heating. The results 
show that infusorial v: ie of some kinds may survive a 
temperature of even Fah., but not of 400 deg. At 15 deg. 
Fah. the infusoria became but with an increase cf tem- 
perature again they were as active as ever. 
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MISCELLANEA. 


THE Smithfield Club Cattle Show is to be opened at the Agricul- 
| tural Hall, Islington, on Monday December 4th. The Marquis of 
| Exeter is the president for the year. 


THE following appointments have been made at the Admiralty : 
—Thomas H, Atkinson, assistant engineer, to the Dasher; and 
William Dark, chief engineer, to the Asia, for the Salamander. 

THe directors of the Hong Kong and China Gas Company 
(Limited) have issued warrants for payment of an interim dividend 
for six months ending 30th June at the rate of 10 per cent. per 
annum, 

THE Midland Railway Company have conceded the nine hours 
point to the employés engaged in their locomotive and carriage 
department at Derby, over 2000 in number—commencing in 
January next. 

A sewaGE scheme has been adopted by the Corporation of 
Birmingham which is to exclude injurious matter from the sewers, 
and to purify the sewage by filtration upon an area of 900 acres of 
land. The cost of the scheme is estimated at £300,000. 

THE |Yokohama and Tokio Gas Company is formed for the 
purpose of lighting the principal city and chief commercial town 
in Japan with gas. This is another proof of the eagerness with 
which this people are availing themselves of the applications of 
science, which have beew, until of late years, contined to Europe and 
America, 

THE strike of the colliers in the Forest of Dean is at an end, 
An interview took place on Monday between Mr. Sully and other 
representatives of the Parkend Colliery and their men, at which 
the demand of 5 per cent. advance was granted by the employers, 
and an agreement come to on other points of dispute. The pits 
were reopened on Wednesday. 


Two new courts have been recently completed at the South 
Kensiugton Museum, on the site of the once well-known “ builers,” 
These courts will be used for displaying that magnificent piece of 
architecture and architectonic sculpture, the ‘* Portico da Gloria,” 
from the Cathedral of Santiago, and other large examples. The 
new courts are each about 120ft. long, G0ft. wide, and about 90ft, 
high. At te height of GOft. from the floor is a gallery. 

THE Meanchester Examiner says:—A meeting of employers in the 
engineering trade in this city was held on Tuesday, at which it was 
resolved that the hours of labour in the workshops should, after 
the Ist of January, be reduced to fifty-four per week, that the men 
should work overtime when required, and that payment should be 
made by the hour. Several firms in the trade have already 
adopted the nine hours’ system. 

Messks. MERRYWEATHER AND SONS are excessively busy in the 
execution of orders for steam fire engines for the French and Prus- 
sian Governments. For the former they have no less than ten 
engines in hand, four of them being 1000 gallon floats. The Prus- 
sian Government want both land and floating steam fire engines, 
and capable of discharging 1100 gallons to 1200 gallons per minute 
to a distance of 260ft. 

METALLIC bismuth, which is now largely used in the manufao- 
ture of pharmaceutical preparations, and in the composition of 
fusible metal, &c., has in this country a high commercial value, 
The principal supply is derived from Bolivia, but it has recently 
been discovered in Australia, and small quantities imported. Dr. 
Wagner states, however, that Saxony produces 32,000 1b of bis- 
muth annually. Probably the whole of this is consumed on the 
Continent. 

On Friday the half yearly meeting of the Montrose and Bervie 
Company was held in Montrose, Mr. Scott in the chair. The 
chairman, in moving the adoption of the report, complained that 
the Caledonian Company was not sufficiently liberal to this com- 
pany, and said that if they could get an arrangement made such 
as that which the North British had with the Penicuik Railway, or 
the Forth and Clyde, they would soon clear their expenses, and 
have a dividend of 1} per cent. for the shareholders. 


ARRANGEMENTS are being made to work the ironstone, which is 
said to be of superior quality and of great abundance, in Upper 
Teesdale, in the neighbourhood of Holwick. A tramway is in 
course of formation to connect the mines with the railway at 
Middleton-in-Teesdale, from which it will be conveyed to Darling- 
ton and Cleveland for smelting. Further up, at Kirby-Stephen, 
the new bed of hematite ore, worked by Messrs. Pease and others, 
is yielding, we understand, very favourably. 

THE Paris correspondent of the Times telegraphs that the rail- 
way between Asni¢res and Dijon, which will form a direct line 
between Calais and Marseilles, will shortly be begun ; the company 
appears to be organised. The councils-general of the departments 
interested have given their approval, and the Government appears 
to be disposed to facilitate the execution of the undertaking, which 
will enable travellers to pass from the shores of the Channel to 
those of the Mediterranean in eighteen hours, 


FURTHER evidence is furnished (says the Financier)—if, indeed, 
such were required—of the growing demand for asphalte pave- 
ments by the fact that a very influentially signed memorial was 
yesterday sent in to the City Commissioners of Sewers, requesting 
that the roadways in Lothbury and Tokenhouse-yard may forth- 
with be laid with asphalte. We understand that the petition was 
signed by all the principal bankers, discount establishments, mer- 
chants, and brokers in the district. We learn, further, that the 
Limmer Company have obtained the contract for laying down the 
asphalte pavement in Cornhill. 


THE sewage question came before the Cambridgeshire Improve- 
ment Commissioners at an adjourned meeting held on Tuesday 
last. The committee appointed to submit the report were not 
prepared to do so. They had had before them the scheme as 
recommended by Mr. Bailey Denton, and they had also visited 
Merthyr Tydvil, but at present would rather not give any opinion, 
and therefore asked for a continuance of their powers. The 
report from the syndicate of the University upon this question 
stated that they were willing to co-operate with the town, and 
expressed their intention of consulting on their part a fresh engi- 
neer. The fair and open way in which the University have met 
the question, and their desire to unite with the town in effecting 
the most efficient scheme, was remarked upon as highly creditable 
to the University. The mayor urged immediate action. It was 
agreed to print the reports, and to confer with the town council 
and the authorities of Chesterton parish with a view to include it 
in the scheme proposed by Mr. Bailey Denton. The matter now 
stands adjourned for some time to come. 


THE first general meeting of the Sutherland and Caithness Coa « 
pany was held at Helmsdale last week. The Duke of Sutherland, 
the chairman, presided. The report congratulated the share- 
holders on the passing of the bill for the incorporation of the com- 
pany. The royal assent was given to the Act on the 31st of Jul:, 
1871. On the 19th of September last the directors resolved that 
the works of the railway in the county of Sutherland between 
Helmsdale and the county boundary should be commenced im- 
mediately, and Mr. Baxter, the engineer for that section of the 
line, was authorised to carry on those works on the same principle 
as he adopted on the Duke of Sutherland’s Railway from Golspie 
to Helmsdale, and had proceeded to act on those instructions. 
Mr. Paterson, C.E., had also marked out the line from the county 
boundary to Wick and Thurso respectively. The directors were 

lad to state that many of the landowners and tenants along the 
ine had met the company in a liberal spirit in regard to the com- 
pensation to be paid to them, In terms of the Act the number of 
directors was limited to eight. The directors recommended his 
Grace the Duke of Sutherland, Sir J. G. T. Sinclair, Mr. J. —_ 





derson, and Colonel C. S. Guthrie for election as directors, 
represent the shareholders ; also Mr. G. Loch and Mr, K. Murray 
: ag directors to represent the Duke of Su' 
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PARTICULARS OF EXPERIMENTS MADE 
JANUARY, 1846, TO ASCERTAIN THE LAW OF 
RESISTANCE TO THE PASSAGE OF AIR 
THROUGH PIPES OF DIFFERENT DIAMETERS 
AND LENGTHS AT VARIOUS VELOCITIES. 


By J. Spriier, M. Inst. C.E.* 


My apology in bringing this paper before the meeting is that it 
contains some data that will afford comparison for connecting the 
law of pressure and velocity in aerial currents, The experiments 
have never been made public, and were carried out at considerable 
cost in a professional capacity. A scheme was then mooted for 
constructing a line of ralway on the “trunk system,” which 
consisted of an air-tight tunnel about 8ft. in diameter, through 
which the trains or cars were to be propelled by the compression 
or exhaustion of the air. It was imagined by some of the pro- 
jectors that the mere blast from a fan-blower requiring but 
moderate power would be sufficjent. The fallacy of this motion 
was dispelled by these trials, and the enterprise was abandoned in 
consequence. The experimental apparatus consisted of a cylinder 
and piston. This was loaded so as to force the air through the 
pipes. To avoid errors from the friction of the piston a glass 
syphon charged with water was attached, and the pressure pro- 
ducing the different velocities ascertained by the height of the 
water column, 

The following are deductions drawn from the experiments:— 

First, that the resistance to the motion of air through tubes is 
as the square of its velocity, or nearly so. 

Secondly, that the resistance is directly as the length of the 
tube at all velocities, 

Thirdly, that the resistance is in the inverse ratio of the dia- 
meter of the tube. 

Now, as the application of the above conclusions is of some 
importance, and particularly to the principle of the trunk 
railway, I call attention to the experiments on which they are 
founded, taking them in the order in which they stand. 

The first is that the resistance is as the square of the velocity. 

In series No. 1 we have the following figures with pipe 2‘3lin. 
diameter; length of pipe in feet, 100°83. 


Pressure or power. Velocity. Time. 
Si ce ce wee SO lt ce ete ee BS 
450 2c cc ce ce ce 2H12D eo oe ce co 


G58 ee SO°162 «2 ce co ce of 4 
1175 oe ee 43°216 we co ce ‘eo o¢ 8 
By the above it would appear that the 40°216 speed was ob- 
tained with something less than four times that producing the 
20°108 speed, but this may be accounted for from the fact that in 
order to obtain the twenty miles speed the piston had a counter- 
weight at the end of a line passing over a pulley. The friction 
and vis inertia being thus greater in proportion to the power, it 
was slower to start. The loss of time in starting required rather 
more power to send it down in the six seconds, and hence the in- 
dication of a higher pressure. I consider, therefore, the column 
of water for the twenty-mile speed is nearly three-tenths of an 
inch too high. I am borne out in this conclusion, because the 
power to produce the 30162 speed, viz., 6°58 (this velocity re- 
quired the counterweight to be removed) is much nearer the 
square of the velocity. Calculating the 30°162 speed by the 
40°216, gives 6°55; the difference would be inappreciable on the 
gauge. We now come to the second conclusion, that the resist- 
ance is directly as the length of the tube at all velocities. This is 
sroved by series Nos. land 2. The pipes were the same diameter, 
But different in length, No. 1 being 100°83in., and the other 52ft. 
Before comparing the above, however, I must call attention to 
what occurred to mind during the experiments, viz., that the water 
column or powers opposite the velocities in the series Nos. 1 and 
2, 4 and 5, 7 and 8, represent the combined resistance arising from 
vis inertia and friction of the air, and, therefore, to ascertain cor- 
rectly the amount of the friction, the vis inertia must be deducted, 
The air in the cylinder was in a state of rest, and to start a body 
from rest into motion requires a force in proportion to its weight 
and the velocity at which it is started. In series 3, 6, and 9, we 
have the powers necessary to overcome the vis inertia. I now re- 
turn to Nos. 1 and 2, and after deducting the force of vis inertia, 
which in this case is ‘75, proceed to compare them :— 


Miles. Pipe. Power. Inertia. Friction. 
Series No. 1 30162 10083 — 658 75 = 5°83 
Series No. 2 30°162 5200 — 390 — 7 = 315 


and 100°83 : 5°83 :: 52 : 3066. 
This is within the tenth of an inch, and quite as near as could 
be expected when the nature of the experiment is considered. 
In further confirmation let us try the 40°216 velocity, first 
deducting the power to overcome the vis inertia at that velocity, 
viz., 1°25in. 


Miles. Pipe. Power. Inertia. Friction. 
Series No. 1 40216 — 100°33 — 1175 — 125 = 10°50 
Series No, 2 40°16 — 5200 — 675 — 125 = 5°00 
Length, Power. 


Length. Power. 
and 100°83 : 105 :: 52 : 5:2. 

In the former case the short pipe in the experiment looks rather 
more, in this rather less pressure, but if they were averaged for 
errors it would be very near indeed. As this is a point of import- 
ance, I will compare the different lengths of l}in. pipe. 


Miles, Pipe. Power. Inertia, Friction. 
Series No. 4 30162 — 1093 — 1265 — ‘75 = 11°90 
Series No. 5 80°162 — 4858 — 595 -- “5 e= 5°20 
Length. Power. Length. Power. 
and 1093 11°90 48°58 : 5,28, 


By this it will be seen that the experiments are within ;4,5 of 
an inch of what it should be by calculation, assuming the law of 
resistance to be directly as the length. This seems perfectly 
reasonable, and is, I think, sufficiently proved. Inow come tothe 
third conclusion, viz., that the resistance is in the inverse ratio of 
the diameter of the tubes, or nearly so. 

This will appear first by comparing the results of the three long 
pipes, the respective diameters of which are 2‘3lin., 1 25in., 
and °75, 

The question to be answered is: In what proportion does the 
friction of the air increase as the pipe diminishes in size? Or in 
what proportion does it diminish as the tubes increase along 
given velocity? In series No. 1, No, 4, and No. 7, for the 247129 
miles velocity, we have as follows :— 
er ies. Diameter. Length. Pressure. 
No.1 «s oo 331 .. 100863 .. pins For a velocity of 24°129 miles 


©: we 1°25 +» 1093 per hour. 


7 se co 75 ce 1008S 5. 14°20 

It will be seen that the ljin. pipe was 8°45 longer than the 
other, and for the sake of simplicity I will first calculate what is 
due to the extra length, thus :— 

ches, Inertia. 
Pressure, 8°10 minus — 50 — 7°60, 

and 1093 : 7°60 ::100°83: 7°01, to which add 50 = 7°51 inertia 
before deduction ; it will therefore stand as follows :— 
Corrected Pressure, 


Series. Diameter. length. 

No.1 oc «- 2°31 .. 10083 .. 4°50 
4 os 1°25 .. 1003 .. 7°51} Fora velocity of 24°129 miles. 
7 eo 45 oe 10083 .. 14°21 


The right-hand column of figures, under the head pressure, pre- 
sents considerable difference, and as the pipes are reduced to the 
same length, and the air passed through each at the same 
velocity, the difference of the powers must be ascribable only to 
the difference in their diameter, for the less the diameter the 
greater the power. 

The law of the difference, or ratio, cannot be that of the area of 


* Paper read by Mr. F. H. Wenham, at a meeting of the Aeronautical 
Society held July 17th, 1871. 








ym pipes, as may be seen by comparing the first and last pipe, 
us :— 
_ Diam. Area. Area. Area. Pressure. 
Pipes 2a paaiy | and 419+ 04417 = 948 x 4:50 = 42°06 

Thus it is evident that, if the ratio of the power was as the area, 
the small pipe would have required 42°66in. of water, whereas the 
velocity was produced by 14°20in. The area of the larger to the 
smaller pipe is as 9°48 to 1. We will now try the ratio of the 
diameters : — 

Large pipe. Small. Pressure, 
231 + 75 = 3°08 x 4°50 = 13°86 

The ratio of the diameter agrees within about three-tenths of an 
inch, or one-tenth added to the 4°50 before multiplying it. I 
believe, however, the 14°20 to be too high. This trial pipe was in 
lead which had been coiled up, and could not be made so straight 
as the others, which would give a slight increase of resistance. 
The middle, or ljin. pipe, may be compared with the first and 
last by the rule of inverse proportion, The power for the 
central one is rather under what the ratio of the diameter gives, 


as the lower one is rather above; but I do not conclude from this | 
that the ratio is a differential one; should it be so, however, it is | 
not in favour of, but against the trunk railway, because the | 


decrease of the resistance in the 2 31 diam. is rather less than the 
ratio of the diameter. 





We say the friction is directly as the and to ascertain 
this in the trial pipe we must first deduct from the total resistance 
11°75in. (see Series No. 1) the vis inertia, 1°25 (see Series 3) ; it will, 
therefore, stand thus :— 


Resistance, Friction. Pressure. Inertia. In. water 
11°75 — 125 = 10°50 x 15709 = 1649°445 + 1°25 = 1650°695 
total pressure for three miles. 

A pipe, therefore, of 2°31 diameter, three miles long, would 
require the enormeus pressure of 1650°695in. of water to send the 
air throught it 40°216 miles per hour. If this were attempted by 
pressure behind the column of air it would be still greater, for 
the friction increases with the density and pressure. The total 
pressure of the atmosphere is 408in., so that four atmospheres 
would be required, which would increase the friction fourfold. If 
it was attempted by exhaustion the friction would be much 
diminished, but I think it doubtful if ever a perfect vacoum at 
one end would produce 40°216 miles per hour through such a pipe. 
But we must prozeed to find the pressure necessary for a pipe the 
size of the trunk. This brings us to the relative diameters, 

Trunk. = ee for 
Thus 75 + 231 = 32-46 and 1650°695 + 32°46 = 50°85. 
Thus it appears that to draw the air through the trunk at 


With a view to the same object, I will now refer to some other | 40°216 miles per hour the exhaustion must be equal to 50°85in. of 


experiments with shorter lengths of the same size pipe :— 
Series. 


No. 2 — 2°31 — 52 3°90 
5—125 48°583 5°95 > Fora velocity of 30162 miles per hour. 
8 75 46°583 1115 


After the correction is made for the difference in the lengths, in 
the same way as before, they will be found to stand thus :— 
231— 52— 3°90 
1°25 — 52 wats} For a velocity of 30°162 miles per hour. 
75—52 12°25 
It will be recollected that the proportions of the diameters of 
the first and last pipes are as 3°08 to 1, and if our third conclusion 
is correct, we may divide the resistance of the small pipes by 
3°08 to find what that of the large one should be, thus i- 
12°25 + 3°08 = 3°97. 
This is from experiment within ;7Z,in. upon a column of 3°99in. 
of what our rule gives, 


On looking back ut the calculations and experiments upon the | 


larger pipes it will be seen that the resistance of the small pipes 
was rather more in proportion than the decrease of the diameter, 
and in this it is rather less; but if the difference be averaged for 
errors no doubt can remain as to the correctness of the third 
conclusion, 

APPLICATION, 


I now call attention to the application of the deductions to the | 
This may be done | 


system of atmospheric propulsion proposed. 
in various ways, but perhaps the most simple is to find the 
pressure necessary to send the air through the largest trial pipe 
three miles Jong at 40°326 miles per hour. Then find a circle 
whose area is equal to that of the trunk, viz., ‘75in. diameter; 
divide the larger by the smaller diameter, viz. the ‘75in. by 2°31, 
and the quotient will be the proper division for the resistance of 
the small pipe, and the quotient of the last division will be the 
resistance of the air in the large pipe or trunk at 40°216 miles per 
hour. We may then calculate by the square of the velocity the 
power necessary for 60 miles per honr. 

First, what proportion does the trial pipe bear to three miles ? 

3 miles Trial pipe. 

H280Ft. x 3ft, = 15,840f¢. + 100°83ft. = 157-09 lineal proportion 
of trial pipe. 





Trial Pipes. 





Kesults of Experiments. 


| water. We now come to the power. The large pipe or trunk 
| presents an area of 30 square feet, or 4320 square inches. Taking 
| the total pressure of the atmosphere at 40°8in. (which is equal to 
| 151b, per square inch), the horse-power at 33,000 1b. raised 1ft. 
| per minute, and the exhaustion required, viz., 50°85in, of water, 
we have all the elements necessary for estimating the power. 
The first question to determine is, what pressure in pounds per 
square inch does the 50°85in. of water represent ? 
| 408in. : 15 1b. : : 2085in. : 1°869 lb. per square inch area of 
| pipe or trunk and 4320 area x 1°8691b. = 80741b. resistance at 
40°216 miles per hour. 

Our data gives 33,000 1b. at 1ft. per minute for the horse-power, 
| at 33ft. per minute it would be 1000 lb., and in the same proportion 
| for any other velocity. 

Our next question is, what velocity per minute is 40°216 miles 
per hour? 

40°216 miles x 52°80ft. per minute = 21,234ft. per hour + 60 = 
3529ft. per minute; and how many pounds can a horse raise 3529ft, 
| per minute? 33,000 lb. ~ 3529 velocity = 9°35 1b. 

The horse power at 40°216 miles per hour is only 9 35 1b., and our 
resistance at that velocity is 8074 ]b., the powcr, therefore, in 
number of horses will be 


Resistance. Horse-povwer. 
8074 + 935 = 864 horses, 

So that 864-horse power is required to move the air only through 
the trunk three miles long, and 75in. diameter, at 40°216 miles per 
hour. To this power must be added about 24 horses to move 
the train at that velocity, which makes 888-horse power. 

The mode I have adopted to show the horse-power is a round- 
about one, but my object was to render it more evident to you, 

| who are not, perhaps, tout « fait au fait at such calculations, 

A sixty mile speed would require 1976-horse power. What do 
you think now be pra trunk system ? 

In experiments 3, 6, and 9, where the pipes are so short as to 
represent a mere orifice, the pressure in inches of water for cor- 
responding miles per hour is the same, though the area, if exact 
in the first and last cases, is nearly as ten toone, This speaks in 
favour of the accuracy of the experiments, and the results may be 
compared with Dr. Hutton’s wind tables, ’. H. W. 


Forcing Cylinder. 














30° 162 


a: 2s < a Relative 
: ia- 2403 2 + . Time velucity of piston 
Series. meter ae a gec= 37 etal a — desea , 
| . eB  F = ‘ ‘ ‘ i ipes 
mm. a feet. aS 2 inches. inches. se air in pipes. 
| 8q. in. | Sq. in. seconds, 
20°108 | 6 
No. 1.—Pipe 2°3lin. e | be i 24°129 | Pe | 5, ae: 
— 4) 4°19 100° 83 oth 29°111 317°75 | 28 : 1to 75°85 
40°216 | 3 
| 20° 108  s | 
MWeBis a wo me ol 419 52 po Bed 20°111 817-75 28 : lto 75°85 
49° 216 3 j 
20°108 ot) 
Se en ec lin. ine} oe 2)-111 $1775 | 928 j : ' lto 75°85 
| | 40°216 j l 3 1 
| 20° 108 20°48 | 
No. 4.—Pipe 1-25in. ' O41 07 
acca ex 1°25 1:2271 109'3ft. lh { 20°11 317°75 28 ao | 1 to 253-04 
| | 40° 216 \ \ | 10°24 j 
vo-les 20°48 
No. 5 1:25 | 12971 | 48°583 1 (oan airs | 98 ) — 1 to 258-04 
30° 162 13°65 
| 40° 216 , 10°24 
20°108 | 20°48 ) 
No.6... .. oe oe oof 1°95 | 22072 | 1-25in, po th 20-111 = 817°75. | as rer |G 1 to 5808 
4 « ” 
wo-26 | i029 
20°103 56°88 
No. 7.—Pipe ‘75in.) 4 -; “4417 “i 24°129 | . 817-75 47°41 ! 719° 
iit 073 0°4417 100°83 4 ee 20°111 317°75 | 98 red L 1 to 7193 
gous | 23°44 ) 
4 20°108 56°83 
MOB... cc ss oo os) OFS | O-M0IT cous poh 2-111 | 317-75 «| 28 tt | 1 to 7193 
| l 40-216 [| 28-44 J 
20° 708 | f 56°88 
Mo. 9... .. 2. oo oof O95 | O67 0°75 —— 20111 | 817-75 | 98 | ae ! 1 to 719°3 
' 








IMPROVEMENTS IN SALT MaKING.—Two years ago we had the 
opportunity of visiting the Salt Works of Messrs. Hamer and 
Davies, at Wincham, near Northwich, and noticed what appeared 
to be some decided improvement in the salt boiling ne evapo- 
rating process, Letters patent have to be taken out for the ma- 
chinery invented to effect the work which has usually to be done 
by hand labour under peculiar disadvantageous circumstances from 
the heat and steam in which the salt boilers have to be —- 
during the process of ‘drawing the pans.” The firm have 
three pans at work on the improved principle since. For the in- 
formation of those who have not seen it, the following extract 
from our previous = will give an idea of the machinery 
and its operations :—‘‘ The salt is taken out of the pans by steam 
power instead of by men, and continued night and day alike. The 
mode in which this work is performed is by having a railway up 
each side of the pan, or by making the pan sides into a railway, 
and having a carriage across the pan, constructed with a shaft 
through the centre, to which rakes are attached by one end; the 
other end of the rakes travel on the bottom of the pan. The 
carriage has a flanged pulley or wheel on each end, the same as a 
carriage, and travels from front to back of the pan, with 
the rakes that cover the whole width of the pan. The machinery 
is so arranged that the carriage is drawn backward and forward 
wire ropes. When the rakes are at the front end of the pan, ani 
begin to be drawn towards the back, they take the salt as it is 
made with them at the rate of about 20ft. per minute until they 

ve at the foot of an incline, up which the rakes travel, and on 
the top the salt drops into carts standing to receive it. 
of the rakes at the foot of the incline the 
speed being reduced to about 2ft. per minute while ascending the 
incline, so that the brine runs from the salt down into the pan, in- 
stead of in the old way, on to the hurdles, and wasted, 


40° 216 





quite hot when it gets into the pan again. The rake having 
dropped the salt into the carts, the machinery is so arranged that 
the carriage is raised on one side, lifting the rakes up, and being 
held up by a leg or catch on each end of the carriage, a return 
motion takes place and the —- and rakes go back to the 
front of the at which place the catches or legs are set at 
liberty, and the rakes go down into the pan and commence another 
journey.” During the period which has elapsed since the above was 
written other improvements have been added at the works, a brief 
description of which may prove interesting. The salt on being taken 
from the pans, as described, instead of being put intocarts and taken 
into the store by men, is now put on toa travelling carriage or eleva- 
tor and carried up into the roof of the storehouse, where it is tipped 
so as to fill the store on all sides equally, by which the salt my 
cleaner and in better condition from not having to be handled 
until loaded into boats or railway trucks, A further improvement 
has now been effected at these works in the manufacture of salt of 
any description. The firm have obtained a patent for supplying 
the evaporating pans with heated brine, instead of allowing it to 
flow into the pans in its natural cold state. The advantages of 
this improvement are that it enables the firemen to keep the pans 
at a more equable temperature with less labour, and consequently 
with less yay to the _ and furnaces, This contrivance is 
carried out by throwing the exhaust steam from the engine into 

e tube, this tube having a second one through its centre 
w contains the brine on its passage to the evaporating pans, 
thereby heating the brine and at the same time condensing the 
steam. This condensed steam then becomes very hot water, which 
is used to feed the steam 





I engine boiler, and thus a small 
quantity of fresh water is needed for the boiler, and conclloniii 
less mud and scale is generated, an ogee desideratum where 
the water supply is impnre.—Northwich and Winsford Guardian, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinicns of our 
correspondents.) 





THE DAILY MOTION OF A BRICK TOWER CAUSED BY SOLAR 
HEAT, 


Srr,—On perusing your issue of September 22nd I have read 
with much interest Professor Rockwood’s paper, giving a detailed 
account of his experiments on the effect produced by the action 
of the sun’s rays on an astronomical tower, as also an attempted 
tolution of the question. ’ 

In commencing his article the professor says that it is, so far as 
he is aware, the most accurate investigation of the subject that 
has yet been made; while you also state in the introduction that 
so far as you know the subject has never been investigated before. 

Perhaps you will allow me, therefore, to lay before your readers 
a brief »ccount of a series of similar experiments made on this 
side of te Atlantic; and which, although dealing with smaller 
masses a :d shade temperatures only, have nevertheless not only a 
decided claim for priority, but have besides been carried to much 
more minuteness. The results obtained also, and the conclusions 
arrived at, are much more certain, rendering them of corre- 
spondingly greater value and far larger application than those by 
Dr. Rockwood. For inasmuch as his experiments were conducted 
under most disadvantageous circumstances—with an unfinished 
semi deteched brick tower, surrounded for a considerable portion 
of the t'me by scaffolding, and subjected to the inconvenient 


although the smaller roughnesses of the former are toned down in 
the latter, yet the annual oscillation exists to almost the same 


a as before.* 

In Plate 3, which gives the mean of ten years, 
fact comes out that, while the level’s culmination date comes 
between the culmination dates of temperature in 3in. and 3ft. 
thickness of stone, the azimuthal culmination is much earlier 
than any, indeed earlier than the atmospheric temperature’s maxi- 
mum itself. In Plate 4, too, the further peculiar feature appears 
that in amount of range the azimuthal position of the transit 
instrument is nine times more affected by variation of temperature 
than the level.” 


the fault lay not in the metal bearings, nor in the rock foundation, 


withstanding the fact that large stone piers are generally con- 
sidered quite uninfluenced by small sources of heat, the professor 
placed a few little band lam 
in the mercury trough. The results of these experiments are 
shown in Plate 7. 

“In every one of them,” the professor writes, ‘‘ the moment 
the l1.mps were lighted away went the level of the axis, indica- 
tive of a forced alteration in the height of one of the massive 
stone piers. Except in one instance, when this weak radiation of 
heat by hand Jamps was appiied near the top of one of the piers, 
the first effect observed always was, strange to say, a shortening 


befme the normal effect of beat in expanding was shown. This 
apparent anomaly was, however, in reality only a still more deli- 





“ the remarkable | 


These circumstances induced Professor Smyth to suspect that | 


but in the piers themselves. To verify his convictions, and not- | 


at a short distance from one of the | 
piers, and proceeded to watch the result by a telescopic observation | 


of the height of the pier ; and it required much time to elapse | 


difference in height of one pier over the other is under 0°0009 of an 
inch, and the ey azimuthal or horizontal displacement only 
008 of an inch, still this change is most prejudicial to astronv- 
mical observations, and is one which causes endless trouble in cow- 
puting and applying correctional quantities before the real resulis 
can be tabulated as duly authenticated. 

The as sandstone, of which the piers are made, is com- 
paratively durable as a building material, containing by analysis «f 
100 parts :—Silica, 98°3; carbonate of lime, 1°1; iron alumina, “(; 
and having a specific gravity of 2232. Whenexposed to the atmo- 
sphere, large numbers of black spots appear on its face, givin 
evidence of abnormal changées of iron salts and oxides. It is, hu«- 
ever, particularly unsuitable asa material to be employed for such 
| purposes as transit piers, for it is far more easily entered by hea 
than even the porphyritic trap of the Calton-hill, while its heat 
expansion has been found to equal that of cast iron, or on Fahri n- 
heit scale, volume at 32 deg. : vol. at 212 deg. : : 1000: 1-003, As 
a remedy for such a state of things, Professor Smythe suggests that 
by gilding their casings the piers would be guarded from radiant 
heat, and their temperature might be still further equalised by 
circulating air spirally between them and their casings. 

By data derived from experiments made by him at the Grea 
Pyramid, he found that not merely the direct action of the sun’« 
rays, but also the annual cycle of changes of temperature is such 
as to alter the condition of tall thin columns, such as the Skerrv- 
vore lighthouse—a tall, thin, granite column, 150ft. high—ty 
causing them to expand unequally, and thereby bend out ao! 
in. He also found that even the best and hardest granite wl i- 
mately destroys itself by expanding and contracting when used 10 
places where the differences of temperature are large, thong! 


| 
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Pate 4. 


presence of workmen—they cannot be so fully trustworthy as they 
otherwise would be. Those which I now detail, however, were 
carried on under more favourable auspices, and for a longer period 
of time; and, so far as they go, thay afford ample data for ascer- 
taining the behaviour of different kinds of rock and building 
material under the same circumstances. 

I refer to the experiments made and observations taken in the 
Edinburgh Royal Observatory by Professor C. Piazzi Smyth, 
Astronomer Royal for Scotland, to whom I am indebted for the 
substance of the present communication, as well as for the accom- 
panying diagrams. 

The case may be briefly stated as follows:—The Royal Observa- 
tory of Edinburgh is situated on the Calton-hill in the north-east 
quarter of the city, in latitude 55 deg. 57 min, 23°2 sec. N., and 
longitude 12 min. 43°05 sec. W.; and with its floor 349ft. above 
the sea. Its chief instruments are the transit and the mural circle. 

The transit instrument was erected in 1830, and was then justly 
considered the finest in Europe. Its object glass is 6"4in. diameter, 
and since its erection it has been in making an important 
series of star observations. Nevertheless there is one thing which 
materially deteriorates the value of every observation made with 
it, viz., ‘* the variability in position, up and down, and from side 
to side of the tops of the stone piers on which the instrument rests.” 

These large stone piers were erected by the late James Jardine, 
C.E., and are of Craigleith sandstone. The foundation of the 
piers is especially worthy of notice, as being almost nowhere else 
te be met with except in that undoubtedly most ancient of 
existing buildings, the Great Pyramid of Jeezeh. Instead of 
building the piers on the approved principle of a solid foundation 
of concrete, Mr. Jardine, curiously cnough, levelled the hard 
porphyritic trap rock of the hill, and placed the finished stone 
piers directly thereon. 

Professor Smyth’s predecessor, the late Thomas Henderson, by 
a series of admirable observations continued from 1834-41, found 
that ‘there was an annual fluctuation in the level of the transit 
axis, following the law of the temperature changes in a thermo- 
meter kept under the floor.” This effect, strange to say, was 
differential, and to so considerable an amount that endless 
varieties of explanations were | ate to account for the strange 
phenomenon, the case being rendered more difficult by the short- 
ness of the axis—44in. : 

Subsequent observations made by Professor Smyth led him to 
bs ise beyond all doubt the truth of Henderson’s conclusionr, 
vis, that there was an annual fluctuation in the level of the 
transit axis depending on the temperature, and not only so, but 
that there was a fluctuation likewise in the position of the inst u- 
ment as the azimuth of its axis, and to even four times 
the amount of level disturbance.” 

This was supposed to be due to some weakness in the axis and 
bearings. They were accordingly replaced by new ones in 1848; 
but cukeoquent observations showed no improvement in the annual 
fluctuation. An inspection of Plates 1 and 2* will show that 


* The yennels 





accom our correspondent’s letter are extremely 


plates pan, 
voluminous. We have po Sanne Plate 4 and Plate 7, which suffice 
to make his meaning clear, but we have suffered all his references to 
stand to avoid confusion, —Ep, E, 


cate yet decided proof of how dreadfully sensitive these stone 
piers are to the faintest heat emanations, and explained at once the 
extravagances of the azimuthal over the level fluctuations already 


of a lamp shining on one side of the stone pier is to warm up, 
and therefore lengthen that side, and that side only ; whereupon 
the pier necessarily becomes misshapen, and has its top thrown 
over so far towards the opposite side, with one corner higher than 


shortened. But give the lamp time and its heat gradually pene- 
trates into, if not altogether through the pier, which thereupon 
straightens itself up and shows a greater 

the amount of heat that has entered into it. 

‘*To test this explanation the experiment on Plate8 was arranged, 
whereby the effects produced both in azimuth and level were 
simultaneously observed ; and it will be seen that at the precise 
period of the anomaly, or negative effect in the level, there was 
an extra effect in azimuth, and that the whole resulting effect, 
even at the end of the experiment, was far greater for the 
azimuth than the level, or realising all the chief features pre- 
viously ascertained during astronomical observationr.” 

These experiments plainly show that the grand meridian instru- 
ment, whose position ought to be one of the most invariable 
things in the world, is mounted on stone piers so alive to every 
ray of heat that even a little hand lamp causes the telescope to 
look every way but in the plane of the meridian. The observa- 
tions also show that although the mean annual positions do not 
always correspond with the mean annual temperatures, yet they 
have come back after twenty years to very nearly the same identical 
positions they had at first, while the annual cycle of change has 
rarely been much interfered with. 

In order also to show that these results were in no way affected 
hy the peculiar fixings of the piers to the rock, a horizontal force 
was applied to the top of the piers by means of weights attached | 
to a cord pues over a pulley, and all the effect produced | 
was a mere bending of the pier for the time being and a spring- | 
ing back to beyond the former position on the removal of the 
weights. Professor Smyth, too, has calculated that this tem- 
porary yielding was so slight that it would take the force of 
two horses drawing at a dead pull at the top of the pier to bring 
about the amount of angular change corresponding to a difference 
of 25 deg. in the temperature of the surrounding air. 

In the erection of piers for carrying transit or other instruments, 
on whose invariable stability depends the prestige for high accu- 
racy which all observatories ought to engineers have some- 
thing more to look to than merely stability of foundation. For in 
this case the only real fault to be against the Edinburgh 
transit piers is “the physical nature of the stone employed as to 
the action of heat upon it;” and although the fault is so small 
that an ordinary engineer could not be held answerable for over- 
looking it, seeing that from midwinter to midsummer the whole 





* In the column héaded “Scale of Fluctuation,” azimuth fluctuations 





noted from year to year—for it arose in this way :—The first effect , 


the other, that the whole vertical height of the pier is effectually | 


eight than as first by | 


Pate 7. 


eternal as to man’s historical period when used in places of con- 
stant temperature. 

In buildings, moreover, which must be erected where changes of 
temperature are large, the Mokattam limestone, such as formed 
the casing stones of the Great Pyramid, is probably the best that 
can eee pes having been most severely tested, inasmuch as it has 
weathered less inches in 3000 years than the nummulitic limestone 
of the Pyramid hill has done in feet in 1000 years, as a few speci- 
mens of the former in the Museum of the Royal Society of Edin- 
| burgh sufficiently attest by their still preserving the original sharp 
| edges and true angle which they received 4041 years aso 

ALEX. W. Mackay, 
The Grange, Edinburgh, October 27th, 1871. : 





GLASS BEARINGS, 

S1z,—I should be much obliged if some correspondent would be 
| kind enough to inform me if glass has ever been used successfully 
for the wearing surfaces of machinery? Whether the bearing itself 
has been made of glass, or the journal only been covered with that 
| material, and an ordinary brass or wood bearing used? Also 
| what lubricant was used? K. W. H. 

October 27th, 1871. 
[Glass is now being tried in America in the slide blocks of loco. 
motives. It is put into round cavities in the ordinary iron cross- 
eads. We are unable to say how far it is successful,—Ep. E.] 





TRIAL TRIP OF THE RAVEE. 

Sin,—I have read with extreme interest Lieut. Crompton's 
diary and your article on the Ravee. You say it is only by free 
discussion that progress can be made in enginecring science. Will 
= therefore allow me through the medium of your paper to ask 

ieut, Crompton a few ti about the engine and trip? In 








t 
your article you seem to think the slow speed gearing a mistake ; 
perhaps Lieut. Crompton will tell us how often the slow speed was 
used, and whether in his opinion the engine would have got out of 
the treacherous piece of ground near Peterborough, or from under 
the Duke of Roxburgh’s wall with the engines geared as 5 to 1, as 
you propose. 

Again, bas it ever been found that these engines run with less 
steam over loose stony ground when running backwards—I mean 
with the large wheels leading? Iask this question, as I have found 
that two steam carriages ran with less steam when the | driving 
wheels were leading than when running with the pie steering 
wheels in front. ‘ou say you think you are correct in stating 
that Mr. Thomson’s best results have been obtained with light 
engines, This is certainly borne out by what I hear from the 
drivers of the Thomson engine at Aldershot. The driver of the 
Advance, which was exhibited at ey oe last December, told me 
** it was altogether too big, but its pot boiler was not big enough, 
and that one little one, of about five tons, was worth any number 
of large ones.” The Advance weighs eleven tons. J. H. K. 


Sir,—In your editorial on my last week’s communication you 





are + when the west end of axis deviates to nurth, and level fluctuations 
are ++ when west end is higher than the east. 


make some errors, which, as they materially affect the sense of 
yeur article, I cannot well suffer to pass unnoticed. Taking them 
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Nov. 3, 1871. 








in order,"when criticising the train, you'say ‘‘ that is an engine and 
omnibus,” The train in India will consist of as many vehicles as 
the engine can draw at a fixed speed, eight or ‘en miles an hour ; 
and this can be determined only by experiment. I have every 
hope that we shall be able to keep time drawing a wagon and two 
four-wheeled omnibuses—the load thus weighing 12 tons gross. 
The only reason why we have always used a two-wheeled omnibus 
for our experiments in this country is that I was enabled to buy 
it second-hand as a great bargain ; but for all that, I am convinced 
that no train of four-wheeled omnibuses, to the same weight 
of luggage and passengers, would have given so little trouble, run 
so easily, and been so comfortable for the passengers. My train 
in India already possesses seven four-wheeled omnibuses, and we 
shall do the bulk of our work with them for the first few months 
at any rate. 

Now as to who is responsible for the design of the engines. The 
Indian Government sent me home to superintend the construction 
of four road steamers to be designed by Mr. Thomson, the only 
stipulation being that one at least of the engines should have a 
Field boiler. They ordered Thomson’s engines, as their experi- 
ments m carried out with Thomson engines and found satis- 
factory. The Ravee and the Chenab were put in hand simul- 
taneously, and it was only by chance that the latter was finished 
first. It was always intended that there should be a competitive 
trial between the two boilers, and that the beaten one should be 
replaced by the conqueror. You state that the Ravee weighs, 
when empty, nearly 12 tons. This is an error. The Ravee was 
always considerably lighter than the Chenab, and we have from 
time to time made alterations which have still further reduced the 
net weight. On the Great Eastern Railway weighbridge she 
weighed exactly 13 tons 13cwt. This included 14 cwt. of fuel, 
besides what was in the fire-box, 375 gallons of water in the tank, 
15 cwt. in the boiler, 13 cwt. of shoes, 5cwt. of men and tools; 
total to be deducted, 3tons 16 cwt., leaving 9 tons 17 cwt. as the 
net weight of the engine. By making some alterations in the 
bunkers and tanks of the Sutlej and Indus we hope to reduce their 
net weight to9 tons. But even allowing the greater weight, an 
engine weighing 9 tons 17 cwt. empty, and drawing 12 tons behind 
it, is a very different thing from an engine weighing 12 tons empty 
and drawing 6 tons bebind it. As regards the evaporative efficiency 
of the boiler, it was all that could be desired with wood, and we have 
every reason to be satisfied with it. I doubt if any boiler was ever 
freer from the vice of priming than it is. We have had to use 
muddy, greasy, green, slimy water, and afterwards had to change 
rapidly from very hard to very soft, and never had trouble but in 
the one case with sea water. 

As regards the adoption of two speeds, this was neither Mr. 
Thomson’s doing nor mine. They were ordered to be so fitted by 
the Indian Government, and for this reason, that it is intended to 
attempt to carry on bdth goods and passenger traffic with the same 
engines, en passenger traffic is slack they are to be run at 
low speeds with heavy loads of goods. Whether this is a mistake 
or not I am not in a position to say. It must be remembered 
that the engines are experimental, and that the Government are 
right in wishing to have two strings to their bow. At any rate, 
the second motion can be removed and put into store in a few 
hours, and it has always been my intention to do so when working 
passenger traffic. For drawing the 12-ton train for this traftic the 
present gearing has shown itself amply sufficient for all roads on 
which the gradients do not exceed those of the Indian roads. I 
have already trespassed on your space more than I intended to. 

kh. E. Crompton, Lieutenant, Rifle Brigade. 

[If Lieut. Crompton will kindly turn to page 287 in our last 
impression he will see that he himself gives the weight of the 
Ravee as about 14 tons, with one ton of coal and 375 gallons of 
water in the tank. The water weighs 3750 lb., or say 1 ton 13 cwt. 
2 qr. The gross weight, in addition to the engine, is therefore 
2 tons 13cwt. 2qr., add 15 cwt. for water in boiler, and we have 
3 tons 8 cwt. 2qr.; deducting this from 14 tons, we have 10 tons 
11 ewt. 2 qr. left as the net weight of the engine. We stated that 
without coal and water the engine weighed nearly 12 tons. We 
did not mean without water in the boiler, but without stores for 
use on the road. If, therefore, we add on again the 15cwt. for 
water in the boiler to 10 tons 11 cwt. 2qr., we have 11 tons 6 cwt. 
2qr., which is not very far from 12tons. We also stated that 
with due precautions the weight of the engine might be kept down 
to 9 tons empty ; Lieut. Crompton, it will be seen, agrees with us 
upon this point. We are pleased to find that he also coincides 
with us on almost every other point concerning the constructing 
of omnibuses, the use of double gear, &c.—Eb, E. 





Sin,—Being both the designer and the manufacturer of the 
Field boiler fitted to the road steamer Ravee, I am quite willing 
to take the whole responsibility for the performance of this boiler, 
and as you have criticised it rather severely, and under the circum- 
stances I think undeservedly so, I now ask your kind permission 
to reply to several of the points raised by you. Your first state- 
ment regarding the boiler is, that after the failure of the pot 
boiler, at the Wolverhampton Show in July, Lieut. Crompton and 
Messrs. Ransomes, Sims, and Head, then carried out some experi- 
ments with vertical boilers of various types, which resulted in the 
adoption of the Field boiler designed by me. On this point I 
think you must have been misinformed, as I received the order for 
the Field boiler at the end of January, 1871, and delivered same to 
Messrs. Ransomes, Sims, and Head, at the commencement of May. 

I now come to the part where you say ‘‘that, according to 
Lieut. Crompton’s diary, the boiler made steam enough, but 
proved very defective in other respects—first, as regards the eva- 
porative efficiency per pound of fuel; and, secondly, as regards 
priming.” To this I beg to reply that the boiler was specially de- 
signed to burn wood of* inferior quality, hence the very large fire- 
grate of 11°25 square feet, and the enormous size of the combustion 
chamber, which, under ordinary working, however, is quite filled 
with burning wood. Next the size of uptake, position of baftle- 
plate, area and position of blast nozzle, and the fire-bars are all 
arranged accordingly; and when burning wood Lieut. Crompton 
informed me that the boiler gave excellent results, evaporating in 
fair work 2°87 lb. of water per lb. of wood. Now as best Welsh 
coals are more than three times as efficient as wood, this evapora- 
tion would correspond to more than 9 lb. of water per lb. of coal, 
and I think, therefore, that it is from this performance the boiler 
ought to be judged when it is working under the conditions for 
which it was intended and designed. It will hardly be surprising 
to any engineer in the habit of erage boilers and engines that 
the performance was not satisfactory when the fuel was changed 
to coal instead of wood, and all proportions of the fire-bars, the 
grate surface, the combustion chamber, &c., were out of tune, and 
the coals obtained on the road were often of the most inferior 
quality, little better than slack, besides being frequently so small 
that a great deal d: through the bars into the ashpan below. 

But let us now consider what this “ very defective” boiler did, 
despite the unfavourable circumstances under which she had to 
work; and here I think it will be admitted that as the boiler 

rimed very much whilst she took in the brackish water, it would 
. very difficult to ascertain the actual consumption of water, and 
I have therefore left that figure out, and taken the mean evapora- 
tion from the other four figures mentioned by Lieut. Crompton, 
which gives 5'261b. of water evaporated = lb, of coal, mostly of 
pe — quailty, the highest evaporation being 5°7 lb. of water 
per Ib. of coal. 

Now, I do waintain that this is a very respectable performance, 
considering that the average evaporation of all the locomotive 
boilers (which, by the way, are horizontal) in the 7 is onl 
about 6 Ib, of water per lb, of coal of far better quality, and wi 


grate surface, fire-bars, fire-box, calorimeter of tubes, blast, and 
i ingly and —a ee for coal 


arranged for wood burning and not for coal ° 
As god fo in Lieut. Crompton’s letter to the 
Lootray Hill, an incline of three and a- 


vee ascended 
miles in length, vary- 





ing from 1 in 25 to 1in 17, at the rate of four miles an hour, 
the steam rising from 75 lb. pressure at the bottom of the 
hill to 140 lb. at the top, and the water in the glass 
rising from 2in. to 3S4in.; and in at Edinburgh the 
Ravee took a gross load of upwards of 40 tons up an incline of 
1 in 17 more than a mile in length, exerting 64 dynamometrical or 
actual horse-power, or at least 80 indicated horse-power. This, I 
think, will be admitted to be an excellent performance, which 
could not have been done without an extraordinary demand upon 
the boiler, which never failed to keep ample steam, although she 
evaporated forty cubic feet of water per hour under 140 lb. pressure, 
which means that one cubic foot of water was evaporated for each 
four and a-half square feet of total heating surface; and considering 
that the boiler is only 3ft. 3in. in diameter at the top, and 4ft. 3in. 
at the bottom, and 7ft. 6in. in total height, having a total heating 
surface of 176 square feet, and weighing, with water included, 
only 2 tons 13 cwt., I think I may fairly ask what horizontal boiler 
on the locomotive type (which is so persistently upheld by you) of 
the same weight would evaporate so much water with the same 
economy? 

I now come to the question of priming, and here again the Field 
boiler is blamed for a fault which every boiler possesses, even the 
old flue marine boiler not excepted, when the feed-water is 
changed either from fresh to salt or brackish, or vice versé. Why, 
then, point this out as a grave defect in the Field boiler in question? 

I shall now turn to the first column of your leader (p. 294), to 
reply to your assertion ‘*that there is not a single reason to 
urged in favour of the selection of a vertical boiler ;” and here I 
wish to call your attention to the following points in favour of the 
particular boiler which I have designed, it being always under- 
stood that the boilers to be compared are capable of evaporating 
the same number of cubic feet of water per hour under the same 
steam pressure. The weight is less, the space it occupies is much 
less ; the evaporation can be better regulated according to the re- 

uirements of the case, as the engine can at one moment be used 

or dragging a heavy load up a heavy incline at, say, only three 
miles an hour, and the next moment can produce enough steam to 
run twenty miles an hour. Next, when long and steep inclines are 
ascended the tubes are not bared by the water level, as in loco- 
motive boilers, and this is an important point not to be over- 
looked by designers of road steamers. 

I now come to your principal, but according to my opinion your 
weakest argument against vertical boilers. You say:—‘‘ One fact 
alone was sufficient to condemn its adoption under the circum- 
stances, viz., that the whole body of experienced traction engine 
builders in this country use the locomotive type, and the locomo- 
tive type only ;” and again, “‘ If vertical boilers were ever so good 
for the purpose in hand, it should have been sufficient to secure 
their rejection that they were not used ordinarily by English 
engineers in building road locomotives.” Such arguments are to 
my mind preposterous, and I hope the advice will be followed by 
nobody, for this is not the way England has become the greatest 
engineering country in the world, and her engineers have main- 
tained the lead in the race for improvements. 

You next say:—‘‘ We have no extended experience to prove 
that the vertical boilers do well in the case of traction engines,” 
but in answer to this I say that Lieutenant Crompton has had two 
years’ experience in India with a small road steamer fitted with a 
Field boiler, which gave him every satisfaction, and based upon 
this experience, he recommended the Field boiler to be tried on a 
larger scale, and he has not been deceived in his anticipations. 

At the end of the first paragraph, page 294, you say :—‘‘ To say 
nothing of the fact that in a very large number of cases they have 
been tried and rejected for this special purpose in favour of the 
locomotive type.” This remark does not refer to the Field boiler, 
But I ask why have vertical boilers of other types been condemned, 
and my answer is, simply because they have not been properly 
designed; and how is it to be wondered at, that boilers designed 
according to nominal horse-power, or any other rule of thumb, 
should fail? but if, on the contrary, they had been designed upon 
sound engineering principles they would not have failed, and 
thrown a slur upon the whole class of vertical boilers. 

Finding that my letter is already longer than I intended, I shall 
merely add in conclusion that if after all the faults which you 
have so freely found, you and your readers agree in the opinion 
expressed by you, “‘that you have no doubt that the engines and 
boilers will give satisfaction and prove efficient and serviceable in 
no ordinary degree,” and, “* will answer their purpose admirably,” 
I for one shall So quite content with this return for my labour. 


Lewis OLRICK. 
27, Leadenhall-street, November Ist, 1871. 


[Mr. Olrick has apparently overlooked two passages in the 
article which he criticises, and to which we now beg to call 
his attention. We stated that according to Lieut. Crompton’s 
showing the boiler gave a low evaporative duty, which is simply a 
fact, not to be got over by comparison with locomotive boilers— 
which evaporate more nearly 7 lb. than 6lb.—but we added in 
explanation of the fact, ‘‘that this boiler was specially designed 
for burning wood fuel, and bricking up the grate would not itself 
necessarily entail the presence of all the conditions most favourable 
to the use of coal in the boiler.” As regards the priming of the 
boiler we observed, ‘‘that it was sorely tested, ’ and that very few 
boilers would have done better under the circumstances. Mr. 
Olrick ignores the presence of these qualifying sentences in our 
article, and simply reproduces in an amplified form similar argu- 
ments, as though they must be new tous. As regards the state- 
ments contained in the latter paragraphs of our article, we have 
only to say that Mr. Olrick must be exceedingly obtuse if he 
cannot discern our weaning. There is no inconsistency such as he 
would imply to exist between our general disapproval of the design 
of the Ravee and the statement that she and her sisters will give, 
no doubt, much satisfaction to the public. To please the general 
public is one thing ; to please engineers is another. We happen 
to know of railway services conducted with the utmost satisfac- 
tion to the general public which were all but ruinous to the 
shareholders because of the enormous fuel and repair accounts in 
the locomotive department. We do not imply that the Ravee will 
afford a precisely similar case ; but it is none the less our opinion 
that better engines might have been, and no doubt will be, designed. 
We shall not attempt here to deal with the other points raised by 
Mr. Olrick.—Ep, E.] 








THE BIRMINGHAM SEWERAGE.—The Birmingham Town Council, 
after several meetings and very much debate, have rejected the 
report of the Public Works Committee by a majority of ten, 
accepting in preference the report of the Sewage Inquiry Com- 
— It — yy — a S —<s 
with a copy o e report of the Sewage Inquiry Committee, 
should be sent to the Right Hon. Sir OB. Add 
to . Edward Davenport, and his co-relators, asking for their 
consent to further time being conceded, without incurring un- 
necessary costs. These gentlemen, it will be remembered, have 

1 pr dings for injuncti inst the Birmingham 
Corporation on account of their sewage. 

Coay IN THE Navy.—The crucial test to which coals for use on 
board her Majesty’s ships are now being subjected by order of the 

dmiralty on e Indian troop relief screw steamships 
Serapis, Crocodile, Malabar, and Euphrates, on the voyages of 
these ships out and home again between Portsmouth and eoiee, 
has, we understand, so far been attended with most decisive 
results. Two of the ships will burn what is termed the mixed 
coal—equal parts of Welsh and ndrth country—and the other two 
will burn Welsh unmixed. The Serapis and the Crocodile were 
the two first to leave Portsmouth on the voyage to Bombay and 
back, the former burning Welsh coal and the latter the mixed, or 
half north and half W It is stated that the Serapis made 
the vi between Spithead and Port Said with a less consump- 
tion of coal than was burned between Spithead and Malta by the 
Crocodile,—Pimes. 





the decision of the council, 


erley, M.P., and | 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


1877. BENJAMIN JOSEPH BARNARD M1118, Southampton-buildings, London, 
“‘ Improvements in the manufacture of hollow axles for cars, wagons, or 
carriages for railways or common roads, and other analogous hollow 
articles, and in methods and appliances for forming and welding 
together the parts of such articles.”—A communication from William 
Arnold Lewis, Chicago, Iinois, U.8.—18th July, 1871. 

1899. Sotomon SanpDeErson, Aspley, Huddersfield, Yorkshire, “‘ Improve- 
ments in apparatus for extin ing fire.”—20th July, 1871. 

2019. Constantine De Neori, Hornsey Ironworks, Hornsey-road, London, 
“Improvements in machinery for the manufacture of paper pulp.”— 
lst August, 1871. 

2245. Jamus Amos, Ashford, Kent, ‘‘ Improvements in ventilation, and in 
the apparatus or means employed therein.” —26th August, 1871. 

2253. ANDREW Betts Brown, Cannon-street, London, ‘‘ Improvements in 
slide valves for starting, stopping, and reversing steam and other 
engines and machinery.”—28th August, 1871. 

2423. Joun Harrinoton, Ryde, Isle of Wight, ‘‘ Improvements in the 
production of imitation leather or other material or raised designs,.”— 
14th September, 1871 

2431. James Gittincuam, Chard, Somersetshire, ‘Improvements in 
invalid hes.” —15th September, 1871. 

2454. Wittiam Henry Tooru, Brixton, Surrey, ‘‘ Improvements in cart- 
ridges in connection with projectiles for muskets, rifles, cannon, and 
other fire-arms.”—18th September, 1871. 

2460. MatrHew Pepiey and Davip Pep tey, Bradford, Yorkshire, ‘‘ Im- 
provements in looms for weaving.” 

2465. James Harris Sanpers, Birmingham, ‘‘An improvement or im- 
provements in gigs and other wheeled carriages.”—19th September, 
187 
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2472. NaTHANIEL Mives, Ramsgate, Kent, “An improved bell gong or 
alarum table.”—20th September, 1871. 

2482. ANDREW Brovie, Leith, Ayrshire, N.B., ‘‘ Improvements in the 
construction of belts used for communicating motion to machinery.”— 
2ist September, 1871. 

2515. Micnaet JoHN Hanes, Barton-street, Gloucester, ‘‘An improved 
packing for steam and other engines or machines.”—23rd September, 
1871. 

2525. Geornce Henry ANDREWs and WiLu1aM Gipps, New Brentford, 
Middlesex, ‘‘ Improvements in the treatment of fibre-bearing plants, 
and in the machinery or apparatus employed therein.” —25th September, 


1871. 

2550. Saxon Jonn MacCartuy, Pentonville-road, London, ‘‘ An improve- 
ment in the construction of fast Ss or tors for flexible or in- 
flexible articles where two parallel edges are required to be brought or 
kept together.”—27th September, 1871. 

2557. James Youna, Kelly, Renfrewshire, N.B., ‘‘ Improvements in pro- 
ducing carbonic acid for manufacturing 4 

2558. James Youne, Kelly, Renfrewshire, N.B., ‘“‘ Improvements in the 
manufacture of carbonate of soda and in the recovery of materials 
employed therein.”—28th September, 1871. 

2574. Taomas GEORGE GREENSTREET, New Kent-road, London, “ An 
improved apparatus or hine for cl ing streets and thorough- 
fares.” 


2577. James TaYLor and ALBERT CLEGG, Haugh, Lancashire, and James 
Tavitor, New Hey, L hire, ‘‘Impr ts in the weft fork 
motion used in looms for weaving.” —29th September, 1871. 

2587. JOHANN MAXIMILIAN PLEssNER, Golden-square, London, ‘‘ Improve- 
ments in obtaining motive power, and in apparatus to be employed for 
this purpose.”—30th September, 1871. 

2607. Witt1AM Ropert Lake, Southampton-buildings, London, ‘‘Im- 
provements in governors for steam engines and other motors.”— 
communication from Charles Waters, Boston, Massachusetts, U.8.—3rd 











October, 1871. 

2619. Joun CampsBeLL Evans, Grosvenor-road, Highbury New Park, 
London, “Improvements in the manufacture of artificial bristles 
or hair, and in the machinery or apparatus employed therein.” 

2623. EmILe EvGENE DE Losstern, Wagram-place, Pans, ‘‘ Improvements 
in coating and plating metals, and in ornamenting the same.” 

2629. Bensamin Davis and James Eckers.ey, Blackrod, Lancashire, 
“‘Improvements in the construction of furnaces known as travelling 
fire-bar furnaces.”—4th October, 1871. 

2635. Gustave DemalILty, Lille, Nord, France, ‘‘ Improvements in dis- 
aggregating textile plants and wood, and in the apparatus in connection 
therewith.” 

2641. Jonn Peter Fcrness, Bradway, Norton, Derbyshire, ‘‘ An improved 
mode of fixing teeth or knives to the rod or back of reaping and mow 
ing machines.” 

2643, James Gowans, Edinburgh, Midlothian, N.B., “‘ A new or improved 
traction car for drawing or propelling vehicles on tramways.” 

2645. CuHaRLes TesBitT, Paris, “‘An improved paper damper.”—5th 
October, 1871. 

2655. ALFRED Henry StiLt and Denny Lang, Cork, Ireland, “ Improve- 
ments in the manufacture of illuminating gas.”—6th October, 1871. 

2657. Jonn Dar.inoton, Coleman-street-buildings, London, ‘‘ Improve- 
ments in steam and pneumatic engines.”—7th October, 1871. 

2665. FrepeRICK THoMas ALDRIDGE, Blackman-street, Southwark, 
Surrey, “‘ An improvement in the making of hat bodies.” 

2667. Henry Deacon, Appleton House, near Warrington, Lancashire 
“Improvements in the production of sulphate of suda, of sulphate of 
potash, and of chlorine.” 

2671. Witu1aM Rosert Lake, Southampton-buildings, London, “‘ An im- 
proved fastening for boots and shoes.”—A communication from Ira J. 
Saunders, Davisville, California, U.S. 

2677. Wiit1am Yates, Upper Bedford-place, London, ‘‘ Improvements in 
miners’ lamps.”—9th October, 1871. 

2683. JEAN Metrnopios JoANNIDEs and Leon Marco Apvutt, London, 
“New or improved —, for ventilating and protecting or pre- 
serving goods when packed.” 

2685. Tuomas Ross, jun., Renfield-street, Glasgow, Lanarkshire, N.B., 
“Improvements in instruments or a) tus for producing pictures of 
bodies apparently in motion or of Senging colours, which pictures 
may either be viewed by direct vision or be exhibited by the magic 
lantern.” 

2687. Winttam Rosert Lake, Southampton-buildings, London, ‘‘ An 
improved process and apparatus for making iron or steel dies.”—. 
communication frum George Francis Champney and Joseph Warren 
Hayward, Taunton, Massachusetts, U.S. 

2689. WitL1AM Simmons and GeorGe WALTER Smmons, Penge, Surrey, 
and Grorce Smitn, Strand, London, ‘‘ Improvements in the means, 
method, and apparatus for printing zincographic and other impres- 
sions.”—1l0th October, 1871. 

2691. Wi.t1aM Rogert Lake, Southampton-buildings, London, “‘ An 
improved portable forge and combined tuyere and fire-bed for the same 
and other forges.”.—A communication from Philander Higley Roots 
and Francis Marion Roots, Connersville, Indiana, U.S. 

2695. WituiAM Henry Rona.p, Glasgow, Lanarkshire, N.B., “ Improve- 

| ments in umbrellas, hades, and p ls.” 

| 2697. CHARLES Staco, Kingston-on-Thames, Surrey, ‘‘ The application of 

the motive power of the current of a river to pump water into a 
swimming bath and other baths floating upon the said river through 
filtering materials placed near the bottom and sides of the vessel con- 
taining such bath or baths.”—11th October, 1871. ° 

2704. Ronert WHEBLE, Cock: -8 » West tt 
in skates.” 

2706. JoserH Ex.icorr Hotmes, Buckingham-street, Strand, London, 

| Improvements in teeth for saws and in devices for securing the 

| same, = applicable to saws for cutting stone.”—A communication 
from James E Emerson, Trenton, New Jersey, U.8.—12th October, 

| 3871 
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2708. Gustav ALBRECHT CARL Bremme, Ipswich, Suffolk, “‘ An improved 
construction of wheels for traction es and other vehicles.” 

2710. Smirn Stater, Oldham, Lancashire, “improvements in appa- 
ratus to be applied to doors for excluding draughts, dust, and rain. 

2712. Evtis Burrerworts, Calder Cottage, near Rochdale, Lancashire, 
and Joun Heap, Providence Mill, Milnrow, near Rochdale, Lancashire, 
“Improvements in boilers and furnaces.” 

2716. Pure James How ett, Ellison-road, Streatham, “ Improvements 
in vent ie 

2715. pela Morse Jerrers, Allegan, Michigan, U.S., ‘‘ Pano- 
yamic apparatus for teaching reading and other branches of learning 
by objects, designs, letters, or figures.” 

272). Epwix Heywoop, Levenshulme, near M: , “ Impr t. 
in , part of which is also applicable to other squeezing 
rollers.” 


ers. 

2722. Georce Borer, Westbourne-terrace-road, Bayswater, London, 
“ Improvements in pa’ dways and footways, and in itsto 
be used for paving and other which improvements are also 
applicable to the construction or formation of railroads and t ds.” 
—13th October, 1871. 

2726. Witt1am Leatuam, Leeds, Yorkshire, ‘‘ Improvements in ambu- 
lance and other vehicles for the 1 of the sick or 
wounded, | being also applicable for field hospitals and other 

orbs. Henny WILLA Duke-street, London Bridge, Surrey, ‘‘ Improve- 
ments in tents cad chee weather protectors.” { 

2730. Georce Wit.1aM Exiorr, Ingram-terrace, Sleaford, Lineolashire 
“Improvements in machinery for making bricks,” 


haat « 
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2732. Henry Fietcuer, Huskisson-street, Liverpool, ‘Improvements in 
the construction of wheels for vehicles.” 

2734. Jonn Rowcrort Macrariang, Manchester, 
apparatus for charging and drawing gas 
P 


“Improvements in 
par for other 


improved floating dock.”—14th October, 1871. 
2738. SrerHen Henry Emmens, Gresham-buildings, Basinghall-street, 
Jondon, “‘ Improvements in the construction of asphalte roads.” 
2740. CHaRLEs Denton ABEL, Southampton-buildings, cery-lane, 
London, “ Imp its in the facture of iron and steel, and of 
alloys of various metals, and in the apparatus employed in connection 
therewith.”—A communication from Zoheth Sherman Durfee, New 


-York, U.S. 
Warwickshire, 


2712. Jonn Sace, Bulkington, 
shuttles.” 

2744. Joseph MacLaren, Edinburgh, Midlothian, N.B., ‘‘ An improve- 
ment in the man‘ of boots and shoes.”-—16th October, 1871. 

2746. CHarLes Denton ABEL, Southampton-buildings, Ch vy: 
London, ‘* An improved process of and apparatus for dyeing wool 
other entous materials."—A communication from Leon 
Roubaix, Nord, France. : 

2750. ALEXANDER FrirepMany, London-wall, London, ‘‘ Improvements in 
constructing and arranging boiler injectors.” 

2756. EpwaRD — Belfast, Antrim, Ireland, “ Improve- 
ments in apparatus for propelling vessels.’ 

2758. Guanes WEDDERBURN GRANVILLE, Arundel-street, London, “‘ An 
improved p +3 paratus.” 

2760. James Brovecn Pow, Worcester, “Improved arrangements for 
filtering and purifying, also for collecting for utilisation the solid 
matter in si msion in sewage, es ly applicable for o 
pure potable waters.”—17th October, 1871. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 


2778. Witt1am Henry Tayter, Tudor House, Anerley, Surrey, ‘‘Im- 
provements in stoves for burning gas or gas and air for general heating 
and cooking pu! 8.”"—18th October, 1871. 

2792. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “An im- 
proved loom.”—A communication from James Short, New York, U.S.— 
19th October, 1871. 

2794. Davip Avcuste Burr, Washington, Columbia, U.S., ‘‘ An improved 
automatic condensing steam pump and motor for elevating water and 
for pro’ ships and boats of all descriptions.”—A communication 
from William Edgar Prall, Washington, U.S.—19th October, 1871. 

2795. Epwarp Durrer, Haverhill, Massachusetts, U.S., “Certain new 
an ul improvements in screens for coal gas purifiers.”—19th 
October, 1871. 

2827. Gustav KALLMEyER, Bremen, Germany, “ Improvements in sewing 
machines.” —23rd October, 1871. 

2835. BenJAMIN JOSEPH BARNARD MILLS, South 
“Imp its in hinery for making 
communication from Henry Renno Heyl, 
U.S.—24th October, 1871. 


Patents on which the Stamp Duty of £50 has been Paid. 


3374. Francis EpGar Martineau, Birmingham, “‘Hasps for fastening 
doors, &c.”—6th November, 1868. 

3254. Georce Nurse, Dortmund, Westphalia, Prussia, “Coating metals.” 
—24th October, 1868. 

3300. George Epmunp Donistuorpe, Leeds, Yorkshire, “ Packing the 
pistons and other parts of engines.”—28th October, 1868. 

3304. Joun GaRReETT TonGvue, Southampton-buildings, London, “Signals,” 
28th October, 1868. 

3310, Quintin Wuyte and Joun WuyrTe, Glasgow, Lanarkshire, N.B., 
**Looms for weaving.” —29th October, 1868. 

3282, AMBROsE Hupp Sairu, Mall-place, Clifton, Gloucestershire, ‘‘ Warm- 
ing buildings.” —27th October, 1868. 

3288. Witt1am Denoon Youna, Edinburgh, Midlothian, N.B., “Tiles or 
plates of iron and zinc.”—27th October, 1868. 

3313. Joun Heaton, Langley Mills, Derbyshire, ‘‘Iron and steel.”—29th 
October, 1868. : 

3318. Witttam Couns, jun., Glasgow, Lanarkshire, N.B., “Separating 
and feeding or removing paper and other sheets from a pile.”—30th 
October, 1868. . 

3321, Samuet Suarroce, Liverpool, ‘‘ Lamp-posts.”—30th October, 1868. 








“Improvements in 


lane, 
and 
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P , London, 
per and other boxes.” —A 
hiladelphia, Pennsylvania, 








Patents on which the Stamp Duty of £100 has been Paid. 


2642. Georce Epmunp DontstHorre, Leeds, Yorkshire, ‘‘ Combing wool, 
&e.”—25th October, 1864. 

2665. RicHaARD ARCHIBALD Brooman, Fleet-atreet, London, ‘‘ Sextants, 
&c.”—27th October, 1864. 

2661. Jonn Stopo and Wittiam Pottock, Leven Bank Works, near 
Bonhill, Dumbarton, N.B., “ ping, wringing, and delivering yarns 
in connection with dyeing, ”—27th October, 1864. 

2678. ALEXANDER Smita and WiLL1aM Situ, Glasgow, Lanarkshire, 
N.B., “* Centrifugal apparatus in manufacturing sugar.”—209th 
October, 1864. 

2690. Josern Sotomon, Red Lion-square, London, and Atonzo GaLorp 
Grant, Nottingham, ‘‘ Lamps.”—3lst October, 1864. 


Notices of Intention to Proceed with Patents. 


1611, ALEXANDER CHARLES Morratt, Princes-street, Leicester-square, 
London, ‘‘ Door springs.”—19th June, 1871. 

1613. Puitip FRANKENSTEIN and SaMUEL Putturrs, Manchester, “ Leg- 
wings, gaiters, &c.” 

1517. Epwarp Jones, Birmingham, ‘‘ Metallic cartridge cases.” 

16:0, SamveL Moornouse, Heaton Norris, ‘‘ Steam boilers or generators, 
&c.”—20th June, 1871. 

1625. CHARLES GEoRGrE WILSON, Bayswater, London, “ Pressing cotton, 
&ec.”— 21st June, 1871. 

1610. Epwarp Taomas Hucues, Chancery-lane, London, “‘ Castors.”—A 
communication from Joseph Bradford ent. 

1641, Epwarp THomas HuGues, Chancery-lane, London, ‘‘ Valves.”—A 
communication from Sigl.—2znd June, 1871. 

1608. Ernest Bazin, Rue Taitbout, Paris, ‘‘ Automatic clevation of 
textile matters in revolving coilers of spinning machines.” —26th June, 


1871. 
1678. Witt1aM CAMPBELL, Aberdeen, N.B., “ Putting out and lowering 
boats.” 


1681. Joun WitttaM MELLING, Birketbank, ‘‘ Engines actuated by steam 
or other elastic fluid.” 

1684. Henry Doo Rawttnas, Nassau-street, Portland-place, London, 
“ Filling bottles, &c.”—27th June, 1871. 

1687. AARON Mercatr and WILLIAM GiBBons, Preston, ‘“‘Self-acting 
spinning mules.” 

1689, Richarp SHEerHarD, Bradford, ‘‘ Looms for weaving.” 

1690. PETER JENSEN, Chancery-lane, London, “‘ Roofing.”—A communi- 
cation from Julius Erichsen.—28th June, 1871. 

1696. Berrimann Sawpon, Kingston-upon-Hull, “‘ Se 

1699. SamueL Consett, Wellington, *‘Ploughs and c’ 
June, 1871. 

1702. ANTOINE JULIEN DEBLON, Five-lés-Lille, Nord, France, ‘“‘ Machines 
for colendering stuffs.” 

1707. Tuomas Baker, Forest Gate, “‘ Covering the heads of the rivets in 
the stretcher forks of umbrellas, sunshades, and parasols.”—30th June, 


machines.” 
itivators.”—29th 


1871. 
1709. Ricnarp Lone, Liverpool, “ Bridges and fite doors for furnaces of 


steam boilers.”—1st July, 1871. 

1717. Ricuarp Lone, Liverpool, “ Twin-screw paddle-wheels,” 

1718. Gzorce CopuRN Wi1s0N, Birmingham, “ Metallic cartridge cases.” 
—A communication from General Hiram Berdan.—3rd July, 1871. 

1780. Epwargp Haynes and Henry Haynes, Edgeware-road, Paddington, 
London, “‘ Reels.”—7th July, 1871. 

1790. Goprrey ANTHONY ErMeEn, Eccles, “‘ Breech-loading fire-arms and 
ordnance.”—8th July, 1871. 

1802. Epmcnp Epwarps, Southampton-buildings, Chancery-lane, London, 
“ Mixing and kneading.”—loth July, 1871. 

1859. ALFRED GARDINER Brown, Trini -square, Southwark, Surrey, 
“ Disinfecting water-closets, &c.”—17th July, 1871. 

1877. BENJAMIN JOSEPH BaRNaRD MIL1s, Southampton-buildings, London, 
“ Hollow axles for cars, wagons, &c.”—A communication from William 

Arnold Lewis.—18th July, 1871. 

l-street, London, “Steam bvoilers.”— 


1952. Epwarnp Mrrcur, 
25th July, 1871. 

2007. AtBertT Marcrus SILBer, Wood-street, Cheapside, London, and 
FREDERICK Wuirr, Camberwell, Surrey, “‘ Apparatus for lighting 


2012. James Buick, St. Paul’s-road, Camden Town, London, “‘ Untwisting 
195. Ja —— ned Smiru, Greeti Northern f tel, London, Umbrellas.” 
. JAMES THOMAS 1 ‘m 
—A communication from Josiah She; 
2126. James Taomas Smrru, Great Northern Hotel, Lond “ Holdin 
umbrellas.”—A communication from Almon Clarke.—1l1 
August, 1871. 
2204. James Saurer, N trusses suitable for various 
kinds of ruptures.”—! 
2236. Firm 


August, 1 


ae * eee Brabant, Belgium, “Sewing saddlery, 
ay Epwarp Boasrow, Hi 


“Sash fasteners.”—2nd September, 


urposes, 
.2726. James Scorr, Buchanan-street, ~~ Lanarkshire, N.B., “An | 


2454. Witt1am Hewry Toorn, Brixton, “‘Cartri@, in connection with 
projectiles for muskets, &c.”—18th September, srl. 


| 2466. Bexsamin Brown, Ely Fibre Works, Cardiff, ‘‘ Boilers.”—19th 


| 
| 


| 





September, 1871. 

2491. Witttam Epwarp Gepor, We n-street, Strand, London, 
el staves for casks,”—A communication from Jean Quiri.—21 st 
September, 1871. 

2607. W1LL14M Rosert Lake, Southampton-buildings, London, ‘‘Governors 
for steam engines and other motors.”—A communication from Charles 

un, 


Waters.—3rd October, 1871. 

2684. Georce WESTINGHOUSE, . Pp Chancery- 
lane, London, “‘ Brakes.”—10th October, 1871. 

2702. Wict1aM Lioyp Wise, Chandos Adelphi-chambers, London,“ Opera- 
ting on cardings of wool, &c.”—A communication from Messrs. Biae 
and Co.—11th October, 1871. 

710. SmitH SiaTer, Oldham, “ Excluding draughts, dust, and rain from 
rs.” 


doo’ 
2716. Pair James How err, Ellisen-road, Streatham, “‘ Vent pegs.” 


Santh + hiilat 





2718. Aaron Pertey Morse Jerrers, Allegan, Mic’ , U.S., ** Pano- 
ramic ap or teaching reading and other branches of learning by 
objects, ”—13th October, 1871. 


2792. ALEXANDER MELvILLE CLarK, Chancery-lane, London, ‘‘ Looms.”— 
A communication from James Short. 

2794. Davip Avucuste Burr, be gm ny Columbia, U.S., ‘‘ Automatic 
condens' steam pump and motor for elevating water, Lin, 
ships, ran communication from Wil r b _— 

2795. Epwarp Durreg, Haverhill, Massachusetts, U.S., ‘‘ Screens for coal 
gas purifiers.”—19th October, 1871. 

All persons ha on Satna Se eneeeinn ey one of such applications 

dient eve parti in writing of their objections to such application 

yd the office of the Commissioners of Patents, within fourteen days of its 


List of Specifications published during the Week ending 
28th October, 1871. 

365, 4d.; 382, 4d.; 463, 4d.; 507, 4d.; 508, 4d.; 554, 28. 4d.; 558, 10d.; 
571, 4d.; 573, 28.; 578, 1s. 2d.; 599, 1s. 10d.; 600, 1s. 2d.; 601, 10d.; 602, 
10d.; 612, 1s. 2d.; 618, 8d.; 616, 1s. 6d.; 622, 1s. 6d.; 623, 1s. 8d.; 634, 8d.; 
635, 10d.; 639, 1s.; 646, ls. 10d.; 647, 10d.; 659, 4d.; 663, 8d.; 713, 10d.; 








735, 4d.; 738, 4d.; 739, 4d.; 740, 4d.; 745, 4d.; 748, 4d.; 750, 4d.; ; 
756, 4d.; 757, 4d.; 760, 4d.; 761, 4d.; 763, 4d.; 764, 4d.; 765, 4d.; 769, 4d.; 
770, 4d.; 772, 4d.; 775, 4d.; 776, 4d.; 778, 4d.; 781, 4d.; 783, 4d.; 785, 4d.; 


792, 4d.; 793, 4d.; 794, 4d.; 798, 4d.; 799, 4d.; 800, 4d.; 803, 4d.; 805, 4d.; 
807, 4d.; 809, 8d.; 1858, 8d.; 1903, 8d.. 


*,* mepteaeens De te Srowepted by -~ from the Patent-office on 
recei, amount o: ce ums oe 5s. must be 
moe by Post-office Order, —~ ye at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 

pt ildings, Ch y-lane, London. 











ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, cc. 
998, W. Sournwoop, Salisbury Hotel, Salisbury-square, London, “ Feeding 
‘fires with coal, coke, dec.”—Dated 15th April, 1871, 

The making and taking out and replacing a part of the fire-grate, or 
grates of furnaces, by means of machinery as described, for the supply 
of coals or cokes, or other materials, for raising steam, heating muitiles, 
or other fires or furnaces. 

1007. W. R. Lake, Southampton-buildings, London,“ Apparatus for raising, 
Sorcing, and exhausting air, &c.”—A communication.— Dated 15th April, 
1871 


The inventor says :—“ In my improved aj tus the fluid is drawn in 
by buckets or scoops placed at the periphery of a drum, and is driven 
therefrom to the centre of the same. The drum is firmly secured to a 
shaft driven by a strap ing over a pulley fixed thereon. The case 
in which the drum is arranged is hermetically closed. The buckets have 
pointed edges, and are constructed in such a manner that they do not 
exert any back preesure. If this apparatus has to raise the liquids to a 
considerable height it will be necessary to place an air valve in the inlet 
pipe. 

1021. R. and R. Bickerton, Berwick-upon-Tweed, “ Harrows.”—Dated 18th 
April, 1871. 

This invention consists in constructing a portable harrowing machine 
or carriage frame on wheels drawn by a horse or steam power, having 
ranged, carried, and actuated across and below the main actuating shaft, 
or other shaft driven by it, one, two, three, or other number of vertical 
spindles with horizontal harrow wheels on their lower ends a little above 
the surface of the ground, so that the raking teeth project down into the 
ground and harrow it by their revolving action simultaneously with 
their forward traverse (over the ground) with the hi The spindl 
of the harrow wheels are each driven by a bevel wheel on their top end, 
actuated by a bevel wheel geared into it keyed on the said actuating 
transverse shaft over them. The harrows are raised and lowered simul- 
taneously from or towards the ground by a reciprocating bar and hand 
screw or lever. 





Class 2.- TRANSPORT. . 
Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 

Harness, &c. 

988. W. Duxsury,.Hall ith’ Wood, Lancashire, “* Signalling on railways and 
tramways.”— Dated 14th April, 1871. 

First, of a lock across the railway or tramway, with two collars into two 
pedestals and two locks on a shaft with threads and pulley. Another 
shaft is fixed at a distance on the railway or tramway, and is worked on 
two pedestals with a crank with which the axle of the carriages or 
wagons comes in contact. A pulley is also fixed on this shaft, and a wire 
rope connects it with the distance signal ; Secondly, of a signal consisting 
of vertical and horizontal levers attached to the danger whistle of the 
engine and to a bell in the guard’s van. A cranked shaft with a roller is 
placed in the centre of the rails, and an L crank at the other end. The 
shaft is connected by a wire rope to the ordinary signals and to the 

intsman’s bell. The vertical levers of the engine and guard’s van come 

n contact with the roller and communicate with the whistle and guard’s 
bell in the pointsman’s cabin and with any other signal. The pointsman 
can throw the signal out of motion. 
991. C. Witson, Lawonmarket, Edinburgh, Scotland, “Conveying cattle by 
railway.”—Dated 14th April, 1871. 

An invention for improvements in carriages for the conveyance ‘of 
horses and cattle and other animals by railway; the novelty in it being 
the use of a cistern or cistens with a ball cock or ball cocks which regulate 
the water in the troughs and thus secure a conti or tant supply 
of water in the troughs during transit. 

1027. A. Hamitton and J. Sax, London, “ Improvements in cabs.”—Dated 


18th April, 1871. ; 

This provisional sp describes a method of the cab 
body on cprings, ane also an electric apparatus, by means of which the 
passengers wi the cab, by pressing on buttons, may communicate to 
the driver such instructions as may be necessary. 

1143. G. F. Muntz, Umberslade Hall, Warwickshire, “‘ Propelling ships.” — 
Dated 28th April, 1871. 

This invention consists in propelling yachts and other ships and vessels 
constructed to be propelled ordinarily by the wind, when there is acalm, 
or when it is wished to increase the speed of the ship or vessel by the 
following prope’ mechanism. <A portable boiler and are 
placed on the deck or at another part of the yacht, and a small steam 

ie is mounted in a case, the engine driving « screw or pro- 
puller external to the case. 


ie engine is connected with the boiler by 
two flexible pipes, one conveying steam to the engine and the other con- 
ducting the waste steam from the engine to the boiler furnace. 

ing the mechanism to the yacht the case 

is e water by the side of the yacht. from 
the davits. The case being connected to the 





nificati 





and suspend 
a te ee ee 
stem and stern, steam is admi to engine, and motion communi- 
cated to the propeller and transmitted through the lines to the yacht. 


An engine and propeller may be employed on one or on each side of the 
yacht. The engine may have u different position from that described, 
and may be suspended otherwise than from the davits. 


Class 3.—FABRICS. 
Including Machinery and Mechanical Operations connected wity 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. . 
004. S.;1. Repparn, Berwick-w Tweed, Northumberland, “ Knitti 
socks, de.”——Dated Lath April, 1871. ind 
of wage be constitutes this i is the 
ment\of mechanism any one or more of needles can 
thrown out of or brought into gear without allowing the loops to fall off, 








thus enabling the machine to knit the complete stocking or other article 
without the necessity of after sewing any ao thereof. 
7, A and A. Jackson, Saltaire, “ Healds or heddles.”—Dated 15th April, 


This invention relates to means of forming metal healds or heddles, and 
ae Cuemsan them in their frames. The ends of each heald 
or heddles are hoo! or of T or such like form, to slide on to or between 
bars carried by the shafts, aud which bars are also employed to give ad- 
ditional strength to such shafts. The eyes for the passage of the warp 
are produced by the parts being slit and then opened out in opposite 
directions. These various forms to the parts are obtained by dies which 
cut and give form at the same time. 

1006. G. C. PernKins, Connecticut, U.8., ‘* Fabrics and frames for woven wi 
spring mattresses.” —Dated 15th April, 1871. a A 
The said invention relates to fabrics made of spiral wire springs woven 





together to form a strong and elastic material for stretching upon frames 
for matt and hi and other like articles. Also toa frame for 
stre and holding the fabric. Also to an appliance for producing re- 


gular and even coils in the springs, The frame of the mattress is com- 
= of side pieces, to the ends of which are affixed metal castings, 

hese give a firm support to end bars which rest on the top part of the 
metal castings. The wire fabric of which the web is composed is stretehed 
between the end bars and is firmly secured to them by an additional 

ece. In making the fabrics the coils are successively introduced by 
their ends frem the boilin ae, run through the fabric a given 
length, and then cut off. The different kinds of fabric are formed by the 
different manners of introducing the wire and the number of coils that 
are taken up by each turn of the new coil. The wire passes in from an 
oO! pair of forcing rolls through an aperture in a small tube and out 
through a screw groove in a piece of hardened steel. 


1012. J. McNico., Glasgow, N.B., “ Preparation of Abrous material.”— 
Dated 17th April, 1871. 

This invention consists, First, in the application of hydraulic preasure 
to the wood and other vegetable fibrous materials i making paper 
pulp, while being otherwise treated or boiled and reduced as usual, 
within close vessels or boilers under the application of heat, either ap- 

lied direct through the shell of the boiler or by hot circulating pipes or 

ot fluid currents, the hydrauiic pressure being applied by force pumps 
for in the alkaline or other liquids within the close boilers. A nd 
part of this invention consists in the use of the said fibrous materials or 
paper pulp—as usually prepared for pasteboard and papier miché—for 
tilling into the spaces between the eyes and the rims, or between the 
arms of the wheels of railway carriages, wagons, and other vehicles ; the 
pulp being compressed into the said spaces of the wheels by hydraulic 
pressure or presses until it is hard and dry, by preference by the appli- 
cation of heat at the time of applying the pressure, also that the blocks 
will fill the spaces so hard and close before the pressure is removed, that 
they will not afterwards shrink or get loose. 

1013. T. J. Smirn, Fleet-street, “‘ Stretching frames."—A communication.— 
Dated 17th April, 1871. 

The inventor employs a metallic connecting plate which enters slotted 
or grooved mitred ends of two adjoining sections of the frame holding 
the same properly together. The plate has a projecting rib on one face 
which, entering transverse ves, prevents the sections from slipping 
apart, The inventor also employs a forked wedge interposed between 
the adjoining sections of the frame to straddle the joining plate and force 
the sections apart. 
uae, ©. ay Leeds, “‘ Preparing machinery for flax, &c.”—Dated 1ith 

pril, 1871. 

The invention described in this provisional specification is applicable to 
that class of machinery known as the screw gill, and is for the purpose of 
giving each set of screws a separate or separable movement without the 
addition of a counter or extra shaft. 

1030. W. Laycock, Church, and J. Ritey, Accrington, Lancashire, “* Ma- 
chinery for printing woven Jabrics, yarns, paper, or felt.” —Dated 19th 
April, 1871. 

This invention consists in causing a roller or rollers at certain periods 
or distances, according to the yey to leave the piece which is bei 
printed and afterwards to fall back to its or their place or places onl 
continue printing. This the inventors accomplish by means of cams or 
eccentrics placed either on the centre, whiah runs through the bowl, or 
on the mandril of the printing roller or rollers, or on their own mandril, 
and acting directly on the printing roller or rollers, or on the levers 
which act thereon. 

1031. W. Brookes, London, ‘‘ Machinery for scouring and rinsing wool.”— 
A communication.—Dated 19th April, 1871. 

This invention relates to machinery for scouring and rinsing wool for 
the purpose of removing therefrom the grease it retains from the sheep, 
and it consists in the use of stirring rakes and extracting rakes, and 
combined stirring and extracting rakes, for the purpose of strirring the 
wool in the said scouring and rinsing machines, and extracting or deliver- 
ing it therefrom, The scouring machine consists of a tank, in which the 
wool is placed in a bath of hot alkaline liquor, and is acted upon by a 
stirring rake and a combined and ex: rake. The stirring 
rake consists of a bar of wood armed with proj teeth, the said bar 
being fixed to the lower ends of two levers jointed at the middle and at 
the top to revolving arms, which cause the said rake to oscillate in 
the said bath, and stir the wool and draw it on to be acted on by the com- 
bined stirring and extracting rake, which consists of a rake similar to 
the stirring rake described, but jointed tothe lower ends of its oscillating 
levers, and the said rake may be fixed in ition on its levers so as to 
slant slightly in front of the direction of the said levers by means of a 
catch lever on an axis ¢ with a heel or tail piece behind the said 
rake; and the said catch lever may, by means of a die upon its axis, 
be released from the said heel of the rake, when required, without 
stopping the machine. In front of the said rake hangs a horizontal bar, 
and in the forward motion of the said rake the said rake comes in con- 
tact with the said hanging bar, and carries it forward upon its teeth, 
grasping the wool between them and the bar, and delivering it upon 
an endless apron, which conducts the said wool to between pressing 
rollers, from which it is delivered outside the machine by a delivery 
roller, or, if required, the delivery roller may be removed and fixed out 
of the way, allowing the wool to fall back into the tank to be operated 
upon again. By releasing the catch lever from the heel of the rake the 
said rake is made te hang from the lever ends, and will act merely as a 
stirrer. In the machine the wool in a tank of running water is 
subjected to the stirring action of two stirring rakes, one before the 
other, which es are similar to those already described, and are 
fixed to oscillating levers jointed at the middle to revolving crank arms, 
and guided at the top by the oscillating sockets, in which the lever ends 
slide up and down. From the said stirring rakes the wool passes to an 
extracting rake, working in an incline channel in a tank ; the said rake 
is fixed to a bar, the ends of which are carried by slide pieces sliding on 
inclined bars above the said inclined channel ; the saidjrake is worked by 
crank arms acting upon connecting rods, the front ends of which are 
fixed to the carrier bar of the rake, and cause the said rake to move to 
and fro in the said channel. In its forward motion it pushes on the 
wool and disch: it outside the machine, and in its backward motion 
takes an inclined position, and passes over the wool, thus delive or 
extracting from the a portion of tye wool at each stroke. he 
said extracting rakes are a le to an jing machines of 
ordinary construction. slide bars along which the rake carriers 
slide — if required, be formed 

e 


to rise a and then to slant off, 
so that rake will first lift up the wool from the bottom of the tank, 
and then deliver into a suitable receiver. 


1029, C. Tysoxr, Salford, “Gassing yarns or threads of cotton, silk, de.” ~ 
Dated 20th April, 1871, 

This invention consists in the employment of one or more tubes, each 
having at the top an improved burner for burning gas and air through 
the flame of which each yarn or thread circulates to be gassed. Eac 
burner is fastened in the top of the tube, which has near the bottom 

verforati for the admission of air, and at the bottom is fixed a cap 
having a tube which is screwed in the main gas pipe of the machino, 
and ;a tube with one or more ‘small perforations for the supply of 
the gas, and when the combined air and gas is ignited there isa blueish 
flame admirably adapted for gassing the yarns or threads. In some casos 
two or more air tubes and burners in connection with one gas tube, or 
two or more burners in connection with one air tube, varying the 
number of the tubes and the shapes of the burners to the 
nature and quality of the yarns or threads, and as in all cases the tubes 
and burners are fixtures, the burners are always in their places and the 
gassing effectually performed. The burners are made of China clay, or 
other earth which can stand intense heat, with perforations having 
larger ureas at the top than at the bottom, and the ers, after being 
baked or burnt, are left unglazed. 

1041. G. T. Bovarig.p, Brixton, “ Extracting and cleansing fibres.”—A com- 

munication.—Dated 20th Aprit, 1871. 

The t containing the fibre is fixed upon the face of a cylinder, and 
e cylinder revolves the plant is cast upon a row or rows of fixed 
teeth, combs, or heckles, and is them. The axle upon 


side, so that as the cyli of the plant can be 


ives a 
brought into contact with the teeth. The er part of the cylinder 
may, if required, revolve in a trough containing water. 


oa Pam, Gracechurch-street, “Cleaning cotten-yarn.”—Dated 21st 
il, 1871. 

me fectaree of novelty of this invention conaist in operating upot 

cotton-' cotton-waste, and such like fibrous materials, with amyl 

sloobol) and afterwards the alcohol to separate it from the 

grease extrasted from the fibrous 
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1062. T. W. Parker and J. Woop, Roach, ‘‘ Mules for spinning.”—Dated 
22nd April, 1871, 

The advantages obtained by this invention are, First, the objectionable 
quadrant is dispensed with, witb all its attendant friction and consequent 
waste of power ; it likewise is a self-acting strapping motion, and requires 
but little attendance from the minder. Secondly, it will build a cop 
equal to the hand mule without backlash. 

1068. W. L., T., and J. Hotpswortn, Halifax, ** Textile fabrics.”—Dated 
22nd April, 1871. 

This fabric is intended for window hangings and similar a, and 
consists of an ordinary plain rep or otber ground in any desirable colour, 
inters' with strips of figures in various designs and colours produced 
in such manner that both sides of the fabric are alike. 
sae %. ane, Connecticut, U.S., “Shuttles for tooms.”—Dated 27th 

pril, 1871. 

The inventor combines with the loom shuttle a mechanism, which, 
during an imperfectly formed shed, will either cut the filling or weft 
thread, or stop it from flowing from the shuttle. A knife or clamp is 
arranged to slide Jaterally into the thread eduction tube, and across the 
bore thereof, such knife ers vided with a spring for impelling it 
forward. The knife is provi ed with an arm extended upward. To 
enable the knife to be readily retracted a trigger or latch is arranged in 
the shuttle. A wire turns on a pivot, enters the latch, and is provided 
with a spring serving to press the wire upward. Should a false shed be 
made the wire will be depressed, and the trigger latch will set free the 
knife, which will cut or bind the thread, and cause it to be broken by 
the shuttle. 

792. A. M. CiarK, Chancery-lane, London, “‘ Looms.”—A communication. 

—Dated 19th October, 1871. 

This invention has for its object to improve the loom known as Lyall’s 
positive motion loom, te enable the use thereon of two or more shuttles 
carrying threads of various kinds for weaving fabrics of complex pattern 
or colours. It consists chiefly in making the ends of the raceway late- 
rally adjustable, and in so duplicating the same that each section will or 
may serve to retain a separate shuttle. By connecting these movable 
raceway ends with proper gearing they can be shifted in due succession 
80 as to bring the shuttle successively into play. The shuttle carrier is 
taken hold of by a projecting ear or lug on the band, which can be made 
to pass the carrier at the end of a motion, permitting, by a continued 
— of said band another shuttle and carrier to follow in the same 

irection, 





Class 4,—-AGRICULTURE.—None. 





Class 5.—BUILDING,—None. 


Class 6.—FIRE-ARMS, 


Including Guns, Swords, Cannon, Shots, Shells, Gunpo.vder, Im- 
plements of War for Coast Defence, Gun Carriages, &c. 


1003. T. Murcorr, Haymarket, ‘“‘ Breech-loading small jfire-arms.”- Dated 
15th April, 1871. 

The breech proper is composed of the break off, the tang, an inner 
box for receiving the lock or locks, a recess with grooves in the side walls 
for a bolt piece to slide in for releasing the barrels, and to permit of the 
opening lever cocking the arm. It has also the hinge joint for drop- 
down barrels if they are employed. The tang carries a small lever which 
can be shifted from right to left on the head for the p of allowing 
the arm to be carried safely at full cock, The rear head of the lever has 
a locking bolt or stem depending from it with a thin blade to take be- 
tween the triggers when moved in one direction, and across them when 
moved in another. In opening the breech the head of the lever is caused 
to beur against projecting pins or studs on the tumblers to compress the 
main springs, the strikers being drawn back at the same time, when they 
ure held at full cock by sears taking into the full bents. The lever is 
pinned to the trigger plate, and has a projecting claw for a looped spring 
to act against, the looping passing on each side of the triggers. 





Class 7.—-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstry, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

990, A. LaraGe, Liverpool, ‘‘ Camp beds.”—Dated 14th April, 1871. 

A bed constructed according to this invention consists ofja sheet of 
caoutchouc, or india-rubber cloth, for example 6ft. square. is sheet is 
divided linto three portions, the centre portion being double, and so 
arranged that it may be inflated or blown out with air, or filled with 
water, thereby forming a suitable bed. One end is raised in the form of 
a pillow, the rest of this portion is suitably ribbed, forming the bed. 
The two other portions or wings are of single cloth, and arranged 
respectively with buttons and button-holes, so that they lap over the bed 
and button. To keep these wings extended and raised over the sleeper 
they are fitted with steel or other suitable bars, so that when in tion 
the wings form a kind of tent or pitched roof over the sleeper, The top 
and bottom of the sheet across the entire length is fitted wlth strong eyelet 
holes, the bottom eyelet holes, or those at the foot of the bed, being fitted 
with straps or cords, and at each corner is a heavier eyelet hole, or other 
attach t. © ted with the bed there is a flap or hood piece, which 
buttons or lices at the head or pillow, and is so arranged that it will 
form a hood to protect the head of the sleeper, by buttoning or lacing. 
In the centre of the bed portion there is a slit, which is protected by a 
suitable flap or lip of cloth, which buttons over. In connection with each 
bed is a pole or standard of, say, 6ft. 6in. in length. pole for con- 
venience is divided into four lengths, two lengths of 27in. and twoof 12in., 
#0 arranged to screw together and form one len; This bed can also 
arranged to act as a larger tent in connection with other similar beds— 
also as a sentry box and a cloak, and can be used as a pontoon for crossing 
rivers, or other similar purposes. 

1018..W. E. Newron, Chancery-lane, “‘ Holding rolling window shades or 
blinds in different positions as the same are wound on or unwound from 
their rollers.”—A communication.— Dated 17th Aprit, 1871. 

There is a screw friction clamp to hold upon the cord by which the 
blind is raised or lowered, and thereby hold it any position. 

1019. W. E. Newton, Chancery-lane, ‘‘ Sash fasteners and stops and locks 
Sor window sashes.” —A communication.— Dated 17th April, 1871. 

The sashes are locked by means of a thumb screw, on which is mounted 
a = or button which is jammed or clamped in a box on the opposite 
sash. 

1020. A. Leneven, Hatton-garden, “ Hats or other coverings.” —Dated 18th 
April, 1871. 

This invention consists in forming the bodies or foundations of hats, 
caps, bonnets, or other coverings for the head, of wire gauze lined and 
covered as required. 

2761. A. and G. Henry, Paris, “ Hat shapes or head-dresses.”—Dated 17th 
October, 1871. 

The features of novelty of this invention consist in making hats, 
shapes, and head-dresses for ladies, of galvanised metal or a combination 
of metals flattened, stamped, cut out, or impressed, and in trimming the 
same with gold and silver fringe, stuff lace, and precious or imitation 
stones, the object of this invention’ being to make a hat shape or head- 
dress — shall be elegant and graceful, and possess hygienic and medical 
properties. 








Class 8,-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations. Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

095. J. Townsenp, Glasgow, N.B., ‘‘ Treating phosphates containing 

alumina, and in obtaining products therefrom ”—Dated 14th April, 1871. 
The invention is hereinafter described as applied to one hundred 
pounds of a phosphate containing about 40 per cent. of phosphoric acid 
and 20 per cent. of alumina, By a First process, 50 Ib. or 75 Ib. 
potash are mixed with the phosphate and heat applied. After settling, 
the supernatant liquor is run off or it is filtered, and the phosphate of soda 
or of potash is se , when the remaining liquor will consist prin- 
cipally of aluminate of soda or of potash. If alumina is wanted, its de- 
position from the aluminate of soda or of h is obtained by injectin, 
carbonic acid. By a Second 12 Ib. soda or 18 Ib. an 

47 lb. lime are added to the phosphate, whereby aluminate of soda or of 

tash and phosphate of lime are formed. By a Third 47 Ib. 
ume are added, whereby there is formed a mixture 
phosphate of lime. By a Fourth 58 lb. lime are added, and 
cause the formation of a mixture of phosphate and aluminate of lime. 
if —- acid is wanted, nitric, sulphuric, or — hloric acid 
& ~~ oe ee of soda cr of potash, obtained as hereinbefore 
1035. W. E. Newton, Chancery-lane, London, “ Mastics, cements, or bitumi- 
nous compounds,”—A communication.—Dated 19th April, 1871. 
5 eee or 








The use as cements and mastics, and for japanning, 
coating surfaces, and for electric insulators, of the mineral grahamite, or 
any compound made Ra fusion, or combination of ite with any 
foaterial of a tarry, 'y, asphaltic, resinous, or ic nature. The 


use of Ritchie tly and te, either or both for by vk mer of 
harde Trinidad and other asphalts of a softer or more nature 
han the two first named, 








Class 9.—ELECTRICITY.—None. 


_ Class 10,-MISCELLANEOUS. _ 
Including all patents not fownd under the preceding heads. 
989, J. M. O. Tamin, Chancery-lane, London, “ Lever combination.” —Dated 
14th April, 1871. 

This invention consists in a combination of bars or levers connected or 
jeined together so as to form three sides of a q' teral figure, the 

vention being es: y applicable to machines in which an accumula- 
tion or increase of power is required to be applied at a given moment, 
asin a punching machine for instance. 

992. H. H. Murpocu, Staple-inn, London, “ Refrigerating machines.”—A 
communication.— Dated 14th April, 1871. 

This invention relates to hines for producing cold by means of the 
— of compressed air, and it is based upon the discovery that in 
order to produce cold economically by means of compressed air the 
expansion of the said com air must take place under pressure 
equal to the expansive force of the said air. According to this invention 
anair pump is conn th a crank upon a rotary shaft. A jcylinder 
termed the “expansion cylinder,” similar to that of an ordinary steam 
engine working expansively, is by ita piston-rod also connected with a 
second crank upon the said shaft. The air pump, which is re cool by 
water circulating round it, compresses air drawn from the refrigerating 
chamber, and forces it into a reservoir in which water circulates through 
suitable pipes. From this reservoir the compressed air passes to a secend 
holder, from which it is fed into the expansion cylinder and acts therein 
as a motive power, giving rotary motion to the crank shaft ‘and working 
the air yy The com air is admitted to the expansion cylinder 
during the latter part of the stroke| of the air pump, when the piston of 
the said F omy is exerting its greatest compressive force upon the air. 
During the first portion of the stroke of the air pump the air in the 
expansion cylinder acts expansively. The length of stroke of the air 
fae 4 is equal to that of She ex: on cylinder ; but the diameter of the 

tter cylinder is greater than that of the air pump, so as to compensate 
for the loss of power by friction or othercauses. A small extra air pump 
is used to force into the reservoir sufficient air to complete the quantity 
required by the expansion cylinder. The power produced by the 
expansion of the compressed air in the expansion cylinder, and thus 
utilised in working the air pump as described, effectually deprives the 
said air of its remaining caloric, and the cold expanded air thus produced 
is discharged into the refrigerating chamber or apparatus for use. 

996. A. Mackie, Warrington, ‘‘ Combinations of perforations in paper.”— 
Dated 15th April, 1871. 

In the First part of this invention each punch is carried by a bar or 
plate, and a number of coupling keys are employed to connect any two or 
more of the plates together, so that a bination of perforati may 
be made by touching a single key. In the Second part of the invention 
**master plates” perfora' with various combinations of perforations 
are employed to regulate the action of the punches. A plate be 
placed over a row or a number of rows of punches and —- down 
thereon, the punches coinci with orations in the plate will 
not act; if a plate be pl on paper the punches coin- 
ciding with perforations in the paper act. It is preferred to 
till frames with the plates and to place the frames in or feed them 
through the machine. The plate or plates may be pressed on a 
number of rows of punches by means of a lever and platten, the return 
motion of the lever causing the paper to be fed through the machine. 
The dies may be moved tow: the punches in some cases. When 
the plates used at one time contain a fewer number of rows than the 
number of rows of punches the paper is fed to correspond to the plates. 
997. = cen” Baltimore, U.&., ‘* Superphosphate of lime.”—Dated 15th 

ipril, 1871. 

The invention consists in the manufacture of superphosphate of lime 
from either natural or artificial diphosphate of lime, thereby insuring 
a product of very superior quality at the lowest possible cost of time, 
labour, and money. 
waias” J. Tati, Lawson-street, Dover-road, * Roofs of buildings.”—Dated 15th 

pril, 1871. 

The principals or rafters of the roof consist of bars of iron bent to a 
curve, so that when fixed in place they,will meet at the upper, where they 
will be bolted or riveted together. Iron hooping or wirework or netting 
is interlaced between the cross bars, and forms a close lattice or basket 
work. Mortar, plaster, or any lug’ position is placed on this 
lath work on each side, and is trowelled smooth. 

1002. A. V. Newron, Chancery-lane, ‘ Stringed instruments of the fret or 
JSinger-board class.”—A communication.—Dated 15th April, 1871. 

This invention has for its object to increase the volume of sound de- 
veloped by hollow stringed instruments, such, for example, as the violin, 
and consists in piercing the sounding board in such a manner as greatly 
to diminish the cross cu of the fibre of the sounding board, and 
thereby materially to increase the sounding capacity of the instrument. 
1004. J. F. Lackrrsteen and J. C. BromFie.p, Moorgate-street, London, 

“ Paper for cigarettes.”— Dated 15th April, 1871. 

imp’ ent ists in the fact of paper from tobacco 

leaf, or fibres of the tobacco plant, either separately or together, or in com- 

bination with other subst for cig , instead of the ordinary 

cigarette paper commonly used. 

ba w. at Sam “ Wheels.” —Dated 15th fod pm. . 

provisional specification describes applying aroun: e phery 

of a wheel a number of iron shoes of a em section, the Pom being 

laced transversely across the wheel with the base of the trough outwards. 

tween each shoe and the periphery of the wheel is P a 
or bent steel s ——— at its centre to the periphery of the wheel, 
whilst at its end it bears against the interior of the trough-shaped shoe 
near its two ends, and presses the shoe outwards away from the wheel. 
Other springs may be employed. 

1011. G. Speicut, Goswell-road, London, ‘‘ Cleaning knives ard forks.”— 
Dated 17th April, 1871. 

The apparatus consists of two parts, a bed and arubber. The bed con- 
sists of a recess to receive the handle and a rest on which the blade is— 
or the prongs are—placed. The rubber is a piece having a handle and 
cleaning and polishing surfaces. The rubbing action is performed on 
the surface of the blade placed uppermost. 

1015. W. R. Lake, Southampton-buildings, “ Preparing sibres of the plant 
abutilon avicenne.—A communication.”—Dated 17th April, 1871. 

This plant is cut down near the ground, the leaves removed, and the 
stalks submitted to the water-rotting process usual in the treatment of 
hemp. The stalks may be crushed between rollers; the fibre may be 
stripped by hand from the pith and woody matter. For use for fine 
cordage and weaving the fibre should be submitted to the process of 
water-rotting and should be hatchelled. For use for white paper the 
fibre should be heated with boiling water, in which is p a little 
quick lime, and bleached with soda-ash and pure water. 

1016. J. T. Partour, Southampton-buildings, “‘ Framework.”— Dated 17th 
April, 1871. 

In preparing his improved framing for a hop field he constructs a 
number of upright tripod frames of wire or other suitable material. 
These frames have an eye at the top whereby they are attached to wires 
which are extended across the field. These wires are supported — 
other wires extending over the field crossing the first wires. The last 
mentioned wires are supported upon posts placed at convenient intervals. 
The wires are attached to the posts at one end of the field, and are drawn 
tight by means of windlasses at the other end of the field. The aforesaid 
tripod frames are made in parts or sections, so that their lower ends can 
be extended downward, and they are provided with clamping screws. 
The legs of these frames may be coiled, twisted, or corrugated. The eyes 
at the top may be formed in one piece with the legs or may be separate 
pieces, e supporting posts are made with a socket with three pro’ 
to enter the ground. The post is fitted to slide in this socket, and 
secured therein by a screw. ‘The tripod frames, wires, and 
posts must be galvanised or ted. 
1017. W. R. Lake, Southampton-buildi “ Axles and axle boxes, and in 

sleeves for the same.” —A communication,—Dated 17th April, 1871. 

This invention relates to the combination and arrangement of a double 
box, nut, and washer, with the axle in such 
automatic supply of the lubricating substance to all the w: surfaces 
for a greater length of time, without attention or the renewal of the said 
lubricating subtance than has hitherto been possible, and also to attain 
toa maximum security against the collection of grit and dirt between 
the surfaces, and the stic’ fast of the boxes to tbe axles. In combi- 
nation with the outer box and axle, which has 
shoulder, he uses an inner box having parts 
lubricating the outer box and axle, and f recesses for containing 
the lubrica’ material. He divides the sleeve or bushing longitudinally, 
and holds it in position when in operation by means of lugs and revesses. 
He forms end recesses in the sleeves and spaces between lugs to effect 
a more complete lubrication. 

1022. D. H. Sau, Jronmonger-row, “ Bottles or receptacles.”—Dated 18th 


April, 1871. 

For this a bottle, which is narrowed at the neck, is employed, 
and of a sto} a piece of sponge is oe om Ape which, when the 
bottle is charged with gum, is pressed into the nec of the bottle, with a 
pa of it ery 4 beyond the narrowed portion of the neck, whereby 

it is ly held in position when it is pressed on toa mente, $ which 





























it is desired to apply the gum liquid. A cap is applied over sponge 
to protect it. datas 
1023. J. H. J aia7) “4 - 


. J. HI b » or apparatus for comms 
and translating secret correspondence.”—A communication.—Dated 1 


April, 1871. 
This invention relates to a mechanical appliance consisting of a cylinder 





composed of discs, and a set of a keys for actuating the same, for compo- 

sing secret correspondence, and for translating such correspondence 

80 posed into the 1 age in which it was originally written, so us 

to be at once read off by the receiver. 

eae” J. i Middlesbrough, “‘ Puddling machine.”—Dated 18t 
[pri » 1871. 

The revolving of the outer or dish wheel that holds the metal around 
the inner or fixed centre ring, with proper apparatus for supplying fvel 
and inserting tools’ to puddle the melted iron, and the withdrawing tho 
— os from the fixed centre, 4 as to take ep Do ony ae 
an ettle the wearing parts. Also in protecting and keeping ix: form 
its several parts by the aia of water. . 

1025, W. R. Lake, Southampton-buildings, ‘London, “An improved plate 
Son Jor artijicial teeth.”—A communication.—Dated 18th April, 


‘ 

This invention relates to a base for artificial teeth composed of solid 
collodion, in which the transformation of the pyroxyline is effected by 
the use of camphor as a solvent. The collodion is made into plates uf 
suitable thickness, which are —_, formed into ag et ene ra 
ting to those of finished den lates by ;pressure in moulds. 
The plates thus formed are now thoroughly dried by placing them in « 
agg heated to a temperature which should not exceed 180 dex. 
F In making a set of teeth, the case is prepared and teeth set 1: 
plaster by the same process, and in the same manner as is done in making 
a set of hard rubber, except that the trial plate should be made thinner. 
Around the outside of the teeth, next to the flask, is cut a channel, con- 
nected by short channels with the inside to receive the excess of materi»!. 
When the flasks are thus prepared a plate of the base is | a say in the 
lower flask, and the upper flask upon it, when the two flasks are put 
into a screw clamp 'y to be fo together. The flasks and clamp ure 
then set into a small tank of oil, and a gas jet is lighted, and the oil is 
heated to 300 deg. As the oil heats, the clamp is ——T screwed down 
to place, when, the proper degree of heat being reached, the flasks arv 
forced firmly and conipletely so The clamp and flasks are the: 
lifted out of the oil, and if the ks are seen to be entirely together oi 
all sides the work of moulding is done. The flasks and contents are 
then immersed in cold water and thoroughly cooled. The case is then 
freed from plaster with a brush and water, finished, and polished. 
Chalk is used as a last finish with cotton, wheel, and water. 

1026. A. M. Cuark, London, “* An improved money-till, lock, and alarm.”— 
A communication.—Dated 18th April, 1871. 

The invention consists in providing money tills with a set of latches in 
a fixed position, and a catch plate with a corresponding number of 
reversible lips for securing the till from opening by sliding. A like 
number of keys are used to operate and control the lutches either singly 
or in combination. By reversing the combination of the lips the openin.¢ 
of the drawer is prevented except to those aware of the mode in whici: 
the apparatus is set. The invention further consists of a latch in com!n- 
nation with the catch plate and spring hammer for striking a bell alarm, 
should the draw be slid out without first unlocking the same. 

1028. W. C. Eyton, Warrington, ‘* Drying hides, dc.”--Dated 18th April, 


871. 

The object of this invention is to economise time in drying hides ant 
other substances. In Fagen meee de invention the inventor places thu 
substances to be dried in a closed chamber or vessel, and he forces intv 
this chamber a current of air, which has passed through calcium chlorid » 
or other desiccating material. 

—, a Conissee, London, ‘‘ Printing machines, dc.”—Dated 19th April, 
871. 


This invention consists in the adaptation to cylindrical printing m- 
chines of apparatus for inking and cleansing the surfaces cf engravit 
intaglio — whereby such machines are made suitable for printiry 
from such engraved plates. The apparatus so applied consists of a cu1- 
bined ink duct and doctor apparatus. 

1032. W. Hucnes, Manchester, “‘ Sugar mills.”"—A communication.—Date t 
19th April, 1871. 

This invention relates to owe mills used for crushing sugar canes, 
and consists, First, in the employment of a midfeather at or abvut thu 
middle of the endless a; or conductor which conducts the canes to the 
crushing roller, the midfeather being for the purpose of preventing thu 

or entanglement of the canes before they arrive at the rollers. 
Secondly, in making the guide with the doctor or knife used in connev- 
tion, with one of the rollers movable vertically as well as horizontally; for 
the purpose of enabling them to be removed % the of the crushed 
canes should be choked or clogged, the vertical and horizontal movements 
being given by means of screws and nuts; and, Thirdly, in the employ- 
ment of an improved friction clutch for checking or stopping the motiun 
of the conductor after it has been thrown out of gear. 
1033. B. Hartow, Macclesjield, “Cast iron pipes.”—Dated 19th April, 

1871. 

This invention relates to the manufacture of flanged pipes of cast iron 
such as are used for steam and for heating and other purposes, and is 
designed chiefly to facilitate the casting or forming of annular projec- 
tions or concave grooves in the flanged ends of such pipes, for the purpus 
of making a perfect joint by the a of a ring of soft meta! 
india-rubber, or other suitable mate The invention consists princi- 
— in the use of metal “chills” at or near the ends of the loam cure 
u .t the mould when casting the pipes, and either fitted on the cure 
or on the core 5 


1034. W.'E. Newton, Chancery-lane, London, “ Regulating the supply of 
steam to the working cylinders of steam engines.”—A communication. ~ 
Dated 19th April, 1871. 

By the present improvements the throttle valve is dispensed with, an? 
therefore the full boiler pressure of the steam be allowed to act vis 
the piston throughout the whole time of its admission. 


1036. D. Spence, Manchester, “ Spent oxide of iron.”—Dated 19th Apri 
1871 


ke 

This invention consists in a method of treating oxide of iron arising 
from the purification of gas, whereby noxious fumes are avoided ami 
useful products obtained. 

1037. A. Pittine and A. Nussry, Leeds, ‘Sewing machines."—Dated 20th 
April, 1871. 

First, the shuttle carrier and needle bar have the required moticn 
given to them by means of an eccentric acting u an eccentric stra)? 
provided with slide bars ted bet’ brackets. Their levers, throug): 
which motion is transmitted, are coupled to the sliding blocks mount«i 
on the slide bars. In conjunction with the motion of the eccentric » 
radial arm is employed, mounted on the head and connected with th» 
eccentric strap, by which means all the required rests or pauses are give t 
to the {needle bar and shuttle carrier. Secondly, the shuttle carrie: 1+ 
hinged at one end. By the action of a finger or arm against it, actuate i 
by the movement of the shuttle bir, it is held firmly, and only release t 
when the loop is required to pass. Thirdly, a ring is mounted on the en 
of the needle bar having a pin or set screw passed through it. By turnin ; 
the ring the pin or set screw comes in contact with a key fitted into + 
slot in the needle bar, causing it to tighten against the needle, holding it 
thereby firmly in any required position. 

1038. W. R. Lake, Southampton-buildings, London, “‘ Producing permanent 
photographs on glass.” —A communication.—Dated 20th April, 1871. 
This invention relates to a positive or vegetable photographic picture 
anently stained on glass, the picture being rendered proof against 
water, light, oils, and acids by the application of —_ whereby thu 
silver is caused to be retained by the glass. The photograp is taken upoit 
a glass by coating the plate with b jiodised collodion and exciting it 
in the silver bath, after which the picture is taken by the camera or 
other means. The latent picture is then developed by photosulphate of 
iron or pyrogallic acid. It is then fixed by immersion in a solution of 
cyanide of potassium or hyposulphate of soda, after which it is wel\ 
washed and thoroughly dried. The picture is now ready for the stainii:s 
process, as follows :—The grass plate is placed in an air-tight kiln or 
otherwise subjected to a strong heat. It is then gradually cooled, ufter 
which it may be placed in water, and a dark brown powder formed ou 
its surface easily wash off. leaving a perfect copy of the photograph 
permanently produced on the glass plate in tints. 
1042. A. L. Normanby, Clapham-road, Surrey, “‘ Producing artificial cold.” 
Dated 20th April, 1871. 

This invention has reference to the method at eeioring artificial coli 
by the alternate compression and expansion of air. It consists, First, iu 
compressing and —— the air inside passag (ey pref tubes 
of small diameter) — very extended surfaces through which he. 
may pass from to the air to and from the fluid surroundin,; 
the same, in order that the heat may be absorbed from the air while beiiy; 
that the coal may be absorber 
ed as fast as it is produced. Secondly, in 
effecting such com and a of the air by the agency of « 
fluid (by ———- e or glycerinum) acted upon by a piston in- 
side a cy) » instead of effecting the comp ion and expansion 
directly by ae a ce ane tye eager , in compressin.z 
codeuenns airfrom and to a state of pre-ex compression , 
sempenbe el agguretes wo Guartbel tor eurtying out thane momen 

appa are or out these met 3 
of . The pistons for actuating the fluids are made double- 
acting so as to equalise leakage, and a small air pump is employed for 
com: the air to the requisite omy before entering the machine ; 
the air from the compression tubes enters a compressed uir reser- 
voir, from w! it passes to the expansion tubes, and the ex: ied 
air passes from ,the latter into an expanded air reservoir, from it 
passes to the compression tubes. The two reservoirs are surrounded by 
one and the same body of water, so as to were ed ald ee. 
of the air in both reservoirs to that of the compression and tube, 
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1043. 5 Fre.p and L. Ourick, London, “ Safety valves.” —Dated 20th April, ; 
1871 | 


This invention relates to spring safety valves. Between the spring and 
the valve a differential lever or levers of the third order is or are inte 
to operate in such manner as, without any material degree of friction upon 
the fulcrum pin of the lever, to reduce the lev e when the differential 
lever or levers is or are being raised by the valve, and thereby to counter- 
balance or neutralise the additional downward strain which would other- 
wise be put on to the valve by the action of the spiral spring. Theinven- 
tion further consists in making such safety valves with annular openings 
or ways, so as to afford more ready means of escape for surplus steam 
with moderate lift of the valve, and in the application of a small band 
lever in such manner as to enable the valve to be raised by hand from its 
seat, so as to ascertain whether the valve is free and does not stick, but 
so nevertheless as to prevent the hand lever from being used for holding 
the valve down upon its seat. 

1044. B. J. B. Mitts, Southampton-buildings, London, “* Removing oil from 
vegetable matters, &c.”—A communication.—Dated 20th April, 1871. 

The invention consists in certain methods and appliancesfor carrying on 
the successive operations of removing the oil from the meal or other 
material, separating the chemical from the oil and from the material 
treated, and densing the chemical within closed or connected recep- 
tacles, without injury to the starch or other constituent of the material, 
by the application of steam or excessive heat, and without exposure 
to the atmosphere until the work is completed. ; 

1046. R. NorFouk, Beverley, Yorkshire, “ Preserving timber.”—Dated 21st 
April, 1871. 

This invention consists in drying and preserving timber by the direct 
action of the products of combustion generated by the refuse wood, with 
or without other fuel, that is being consumed in the furnace of the stove, 
the sap and moisture of the fresh timber being first evaporated and the 
pores of the timber then absorbing the creosote and other chemical com- 
pounds evolved by the refuse wood or other fuel. Also in an improved 
stove for drying and preserving timber and for condensing and collecting 
the gases evolved during the processes. 

1053. W. N. Cox, Bristol, “‘ Heating, feeding, and measuring water supplied 
to steam boilers." —Dated 21st April, 1871, 

This consists of an apparatus in whioh a float is caused to rise under 
pressure and close an inlet valve to shut off the flow of water in it, and 
also to open a steam valve to obtain a pressure upon the float to force the 
water into the boiler. The influwing {water is obtained from a tank 
heated by the escaping fumes in the chimney. The float isjin connection 
with a counting apparatus, and the capacity of the vessel is such that the 
quantity is registered thereby. 

1055. E. Kortine, Vienna, “‘ Feeding steam boilers.”—Dated 2ist April 
1871. 

The essential feature of this invention consists in utilising the ex- 
haust steam of steam engines by leading it to the jet of water produced 
in a boiler injector. It may be made to meet the jet of water either in 
the overflow chamber or at the circumference of the condensing nozzle, 
through the holes formed therein or through one or more nozzles inter- 
posed between the overflow chamber and the condensing nozzle or it may 
be made to meet the jet of water in the interior of the condensing nozzle 
passing through the centre of the steam nozzle, or it may be made to 
meet it at more than one of these places. The exhaust steam utilised in 
this manner not only heats the feed-water, but also facilitates the starting | 
and working of the injector. | 
1065. W. Tuomas, Cheapside, “ Busks for stays, dc."—Dated 22nd April, 

1871. 











This invention has for its object to prevent the breaking of steel busks, 
and consists in covering the same with a thin band of steel wrapped 
round the busk in a helical direction, so as to constitute a flat helical 
spring, in which the busk is enclosed, 

1066. T. Roway, Glasgow, N.B., “ Obtaining steel." —Dated 22nd April, 
1871. 

This invention consists in taking the ferruginous residue arising as a 
bye product in the manufacture of copper from pyrites, and first mixing 
it with carbonaceous matter, and heating it to reduce it to malleabie iron 
in a spongy or granular state. This malleable iron is next subjected to 
the well known process of cementation, whereby it is converted into 
blister steel. The same bination of p is also applicable to any 
other oxides or carbonates of iron either natural or artificial. 

1067. T. Rowan, Glasgow N.B., “ Treating manganese compounds.”— Dated 
22nd April, 1871. : 

This invention relates to the treatment of manganese sulphide and 
manganese carbonate, and to the application ot the compounds thereby 
obtained and of the manganese carbonate as pigments and otherwise. 
The sulphide is heated in a vessel which is open or admits access of air, and 
is thereby converted into a black oxide suitable for re-use in the manu- 
facture of chlorine or otherwise, and also applicable as a black pigment. 
In carrying out this part of the invention it is of advantage to cause the 
material to pass down an inclined plate, or what is better, down an inclined 
metal cylinder which is strongly heated, and this improvement is even 
more advantageous when dealing with manganese carbonate. A uniform 
action is obtained by making the cylinder revolve continuously, whilst 
the action of the heat is regulated by adjusting the inclination. When 
making black oxide for re-use in the chlorine manufacture the apparatus 
is arranged so that the materials pass from the cylinder in which they are 
heated into a vessel of water provided with an agitator. whereby a homo- 

yeneous mud is formed and the material thus rendered more suitable 

‘or re-use. Pigments of various shades are obtained by modifying the 
drying, heating, and cooling processes. 

1082. W. R. Lake, Southampton-buildings, “ Turbine water wheels.”—. | 
communication.—Dated 24th April, 1871. 

In the particular form of turbine wheel to which these improvements 
are applicable the vertical shaft to which the discs of the wheel are 
secured is without a hub, and the water is admitted through an inlet or 
neck on one side of the case or scroll in which the wheel is enclosed, and 
after having spent its force is discharged through an opening in the 
centre of the wheel. These improvements consist, First, in making the 
buckets separate and detachable from the discs between which they are 
secured, for the purpose of allowing them to be polished before being 

inserted in the wheel, so as to reduce friction, and also for the purpose of 
allowing them to be readily removed and replaced in case they should 
become broken; Secondly, in making a portion of the cover to the inlet 
of the scroll detachable, for the purpose of securing ready and convenient 
access to the gate and wheel, so that obstructions, such as sticks, which 
tind their way into the scroll or into the wheel may be easily removed ; 
and a new gate may be fitted in without removing the wheel from the 
case or scroll, and without detaching the latter from the flume or water 
box; and, Thirdly, in connection with the shuft having no hub, in placing 
hollow flanges corresponding in number to the number of buckets on the 
inner periphery of the discs at the discharge which receive the water as 
it leaves the buckets, and continue its propelling action after it leaves 
the buckets, and which insure the immediate and free discharge of the 
water from the wheel as soon as its propelling action has ceased. 
1126. R. Keevit, Overcourt Farm, Wiltshire, “‘ Milking cows.”—Dated 28th 
April, 1871. 

with a milking stool is combined a pump, to which are connected by 
tlexible pipes four small metal tubes perforated near the end, such tubes 
being inserted in the teats of the cow and kept therein by being sup- 
ported by an adjustable and movable support fixed tothe pump. The 
milk is drawn through the tubes by the pump and delivered through a 
flexible pipe to a pail or other receptacle. 

1803. D. Surve, Southampton-buildings, U.S., “ Governors and governor 
valves for steam engines.” —Dated 10th July, 1871. 

These improvements consist, First, in the construction and application 
to a governor of an automatic safety check; amrepe in the combination 
with a governor of a peculiar regulating device to allow the engine to run 
at any desired speed; Thirdly, in the novel construction of the valve and 
its chamber, and, Fourthly, in the peculiar arrangement in a marine 
governor of four balanced balls around a spindle in combination with a 
counteracting spring. A ding to one arrang' it of the safety check 
the valve spindle is divided into two parts, one of which is connected to 
the pendulums and the other to the valve, and which at their adjacent 
ends are connected to a cross-head with two arms hinged together, so 
that they will open and close like a pair of jaws. According as these 
jaws are opened or closed the valve stem is lengthened or shortened. 
The cross-head is provided with a spring latch to hold the lower jaw“up, 
and a strong spring which throws the said lower jaw down, when it is 
released from the said latch; a spring stop is so arranged as to trip the 
latch and release the lower jaw and close the valve, when the pendulums 
fall to their lowest iti He difies the said apparatus by so 
arranging the parts tt when the governor is disconnected or stop 
the pendulums drop below the lowest point occupied by them while 
revolving, and thereby close the valve. e valve stem is extended above 
the point of suspensi e dul and the latter are formed with 
arms projecting inward into a flanged ring fitted to slide upon the stem; 
above and below this ring are lock nuts. Projecting outward from the 
pendulums are other arms, to which is attached a yoke. Beluw the 
pendul a weighted lever which bears the rod upward. When the 
balls are driven outward the short arms of the pendulums depress the 
flanged ring and spindle, thereby closing the valve. When the balls 
drop the said flanged rng rises and the spindle and valve are raised by 
the weighted lever, the valve being thereby opened ; if the governor is 

ii cted or stopped the balls , Be lower and the yoke depresses the 

stem or spindle and immediately closes the valve. It is sometimes 
ecessary that the py! should be capable of a to permit 
ork at a faster or slower speed. is adjustment is 




















| nished or i d. 
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eff in the following manner:—A lever is caused by a strong spring to 
bear against a shoulder on the valve stem. This spring is placed very 


near the fulcrum of the said lever; by means of a screw the tension of 
the said spring and its resistance to the closing of the valve is dimi- 

This imp’ d valve is placed within a box or 
oe of an inner and outer chamber. The outer chamber has 
a double passage from the inlet aperture, which communicates only with 
the inner chamber through two ports. The said valve has two pistons 
fitted to slide in the top and bottom of the inner chamber; the aforesaid 
ports are between the two pistons. The inner chamb icates 
with the central portion of the outer chamber. and the outlet aperture 
through the circular apertures in which the pistons work. For a marine 
governor he places four balls around the spindle; each pendulum is hung 
upon an independent spindle ; the two pendulums, which are diagonally 
opposite each other, are connected by a link, so that these balls balance 
each other. He uses a spring as the means for opposing the centrifugal 
action of the said 
spindle, and the pendulums have short arms whereby they act in the 
opposite directions upon the said spindle 








2778 W.H. Tayier, Tudor House, Anerley, “ Stoves for burning gas.”— 


Dated 18th October, 1871. 
This invention consists of a bination of chambers placed vertically 
one over the other, leaving an annular space communicating with the 
external atmosphere between each chamber, by means of which free ven- 
tilation is afforded, and the odours and impurities usually given off by 
gas stoves entirely removed and destroyed. In addition, the stove is so 
constructed as to cause the heated air to pass out through a trough con- 





any further impurities, so that the hot air, when mixing with the ex- 

ternal atmosphere, is rendered pure and wholesome. 

2794. D. A. Burr, Washington, U.S., ‘* Automatic condensing steam pump.” 
A communication.— Dated 19th October, 1871. 

This invention relates to an apparatus for elevating water or propelling 
vessels, wherein the water is first drawn into a cylinder by means of a 
condensation of steam therein, and then expelled by a direct pressure of 
steam thereon. The inventor connects, by an intermediate rod, the arm 
or lever opening and closing a cock or throttle valve in the pipe supplying 
steam to the cylinder, with an elastic diaphragm over the mouth of a pipe 
opening at its other end into said cylinder. He also forms a direct com- 
munication between the cylinder and reservoir of water elevated above 
the cylinder by means of a steam pipe opening into the lower portion of 
the cylinder near to its port, and combines with the cylinder an injection 
pipe leading from the said reservoir and opening into the cylinder. He 
combines a second elevated reservoir with the cylinder by means of a 
second injection pipe opening into the upper part of said cylinder. In 
the cylinder is a hot water piston formed of two or more discs or 
flanges upon a central tube encircling a guide rod. 'In applying the 
invention to the propulsion of vessels the water is drawn into the cylinder 
from the bow of the boat by the production of vacuum in the cylinder 
through the condensation of steam therein, as described, and is then 
o—_ with the full force of a direct pressure of the steam thereon at 

e stern of the boat. 

2795. E. Durrer, Massachusctts, U.S., “Screens for coal gas purisiers.”— 
Dated 19th October, 1871. 

This complete specification describes the invention, the object of which 
is to provide a cheap and durable screen for dry coal gas purifiers; one 
which shall be capable of better withstanding the corrosive action of the 
lime and the impurities with which gas is charged, than those formed of 
wire netting, as heretofore employed; and the invention consists in 
forming the screens of thin strips of wood crossing each other, and either 


| notched or or interlaced in the form of basket work, and supported 


by a suitable framework. Alsoin so forming the frames of the screens 
as to prevent abrasion and injury of the interlacing strips; that is to say, 
making a groove in each outer vertical face of the frame, so that the 
looped ends of the interlacing strips shall be imbedded or sunk below 
such face; or forming the side bars of the frame with projecting tenons or 
abutments, and the end bars with extensions or their equivalents, of such 
lergth as to protect the said looped ends from injury and wear when the 
screens are arranged in the purifying boxes, and so as to abut against each 
other, or while being ‘‘ dumped ” of the lime after it has become impreg- 
nated with the impurities eliminated from the gas. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 
(From our own Correspondent.) 


THE GREAT PRESSURE AT THE IRONWORKS: The reports on ’Change 
in Birmingham—HIGH PRICES: Will they be continued /—IRON AND 
COAL IN THE FRENCH TARIFF—THE STEEL TRADE: Its present 
condition—Pic tron : Very active—STonE: Great demand—THE 
COLLIERIES: Great request—CONTINUED DEMAND UPON THIS 
DISTRICT FOR IRON-MAKING MACHINERY: Splendid mills for 
rolling tron plates and steel rails~-THE NINE HOURS’ MOVEMENT : 
The engineering firms who have accepted it -SHORTER TIME AT THE 
GREAT WESTERN LOCOMOTIVE WORKS—RAILWAY IRON WORK: 
The Russian concessims—THE GREAT TUBE FIRMS: Their orders 
and their prices—MISCELLANEOUS INDUSTRIES: All active— 
GROWING TRADE WITH THE UNITED States: Particulars cited 
—REDUCTION IN THE TIN STANDARD—OPERATIVES’ MOVEMENTS 
FOR HIGHER WAGES: Chain makers; Nailers: Railway servants : 
Carriers’ boatmen—THE NORTH STAFFORDSHIRE MINES AND THE 
DROWNING OUT DIFFICULTY : Combined action agreed upon. 

On Change to-day (Thursday) in Birmingham it was next to im- 
possible to induce finished ironmakers to accept specifications even 
at present prices. Scarcely any portions of their works are likely 
to need fresh orders this side of Christmas. The fulness of their 
books is leading to considerable inconvenience, and will utimately 
result in connections being opened between consumers in this dis- 
trict and makerselsewhere. The galvanisers, the tube makers, and 
nearly every other class of manufacturers are unable to continue 
their works in operation full time, lacking the requisite supplies. 
The galvanisers are generally full up to February. One firm has, 
within this day or two, declined orders to the extent of 200 tons, 
because of the overcrowded state of its books. Merchants’ ware- 
houses contain very little choice of goods, and makers who are 
accustomed to keep stocks are cleared out of nearly everything 
that had accumulated at their works. 

If the demand should not drop off between this and Christmas, 
it appears to be taken for granted that the prices will be put up 
above the present maximum of £9 for bars. Fears are entertained 
as to the result of such a step if it should be taken, and reference 
has been made to the rapid declines that have before now taken 
place after quotations have been put up to a very high figure. It 
has been shown that after, in 1845, bars were put up to £12 and 
pigs to £6 and £6 10s., those prices dropped in two months to £8 
for bars and £3 10s. for pigs ;. but whilst in December, 1852, bars 
went up to £11 and pigs sold at £5 10s., a reaction almost im- 
mediately followed which brought bars down to £9 and pigs to 
£3 15s. During both these periods the demand, it is argued, was 
such as to call for steady prices, and that the result of the exorbi- 
tant demands of makers quickly brought about a depression. 
Whether or not the present great demand is to continue no one is 
able to decide with any feeling of satisfacti The sudden start 
from severe depression into extreme briskness cannot be regarded 
as healthy, pow the continuance of the improvement is, therefore, 
much doubted. Meanwhile producers of all classes hope for the 





Inasmuch as we are jast now doing an excellent trade in iron 
with France, much satisfaction was expressed in Birmingham to- 
day that there is likely to be no alteration in the duties upon iron 
and coal imported into that country under the revised tariff, what- 
ever may be the nature of the alteration in the textile fabrics. 

Steel is without any signs of ease. Immense and growing 

uantities are being turned out, and the transactions are numerous 
or home and for export. In most parts of the world there are 

preparations for making the article at home ; but the ex of 
many of the producers in this country will soon be so much heavier 
than they are now, that, with an increasing disposition to use the 
metal in cases in which iron has till now often been almost ex- 
clusively employed, we do not see that it is likely that the current 
quotations will be greatly reduced. The greater expenses to which 
we advert are the higher rates at which contracts for minerals will 
have to be entered into at the close of those that are now running. 
Of these last some are at figures which, compared with the ruling 
prices of hematites, are ridiculously low. 

Pig iron is very active, and the deliveries are large, yet the 
stocks on the ‘* banks” of consumers are closely worked up. 

All the stone a are busy, and remote districts are sending in 
large supplies of different qualitiee, 


balls arranged to act in one direction upon the valve , 








All the colliers available are at work, but the supply is by no 
means equal to the requirements. Thick coal is especially difficult 
to get at other than very high prices. Reliable thin coal, used 
chiefly by the mass of the mill and }forge proprietors, is offering in 
no larger quantities than are needed. 

Other iron and steel producing districts are making great de- 
mands upon this for the means of continuing their operations. 
Splendid iron and steel making plants are in process of building in 
South Staffordshire, to be laid down in Cleveland and upon the 
west coast respectively. The great Workington Iron Company 
and the West Coast, whence the best Bessemer steel iron is sent 
out made in their own furnaces from the hematite mines of that 
district, have resolved to go into the steel rail trade, and they are 
having mills made in this district which, combined with the Bes- 
semer crucible apparatus, will surpass everything else of the kind 
yet existing. The machinery is being modelled upon that of Mr. 
Ramsbottom, at the Crewe Works of the London and North- 
Western Railway Company. The same machinists (Messrs. 
Claridge, North, and Co., of the Phoenix Foundry, near Bilston, 
and Wolverhampton) are likewise engaged upon magnificent plate- 
rolling machinery for Messrs. Losh, Wilson, and Bel!, of Middles- 


| ~ 2 : . 
taining a substance which acts as a decomposer or filterer and removes | brough. Messrs. Losh, Wilson, and Beil are sparing no cost in 


what they are doing. Both for stability, and completeness, and 
finish, these plate mills likewise will have no superiors. Of both 
these mills I will speak more at length next week. 

The nine hours’ movement may now be said to have been 
adopted by all the engineering firms hereabouts. The lead by 
Messrs. Tangye Brothers, and Messrs. C. and W. Harwood, has 
been followed by May and Mountain, T. Jones and Sons, William 
Grice and Co., H. C. Perry and Son, John Morris, Preston and 
Bishop, Richard C. Gibbins and Co., J. Withinshaw and Uo., M. 
J. Rice and Co., Smith and Hawkes, Samuel Fisher and Co., 
Allen and Stone, John Hands, Piercy and Co., G. E. Belliss and 
Co., W. Young, E. M. Mitton and Co., James Silman, Charles 
Taylor, Naish, Osborne, and Eden, William Wilby, James Mount- 
ford, Samuel Toy, John Nash, Arthur J. Ward, John Mountford, 
W. H. Phillips, J. Williams. All these firms bind themselves to 
commence the fifty-four hours weekly on the Ist of January next; 
the men, on their part, agree, as at Newcastle, to' work overtime 
when required. 

The working time of the engineers and other operatives engaged 
at the locomotive and carriage works of the Great Western Rail- 
way Company in Wolverhampton and Worcester respectively has 
been reduced one hour per week. They will now leave work at 
one o'clock on Saturday instead of two, and the week's work will 
be fifty-seven and a-half hours instead of fifty-eight and a-half. 
One of the committee of the Wolverhampton Nine Hours’ 
League, who is one of the servants of the Great Western Railway 
Company, adverting to these changes, has written to a local paper, 
and says: - “‘I may add that our hearts are set upon the nine 
hours, the greatest of all privileges to the working man, and 
nothing short of that will satisfy us.” 

All the firms who make railway material are busy. The pres- 
sure is least, perhaps, upon railway fastenings. This is in a great 
measure due to the arrangements which Russia in particular has 
made for producing her own fastenings. It is now a necessary 
condition in all concessions that portions of the roadway materials 
shall be produced in the empire, and they are readier, are the 
manufacturers of Russia, in the production of bolts and spikes 
than any other railway ironwork. 

The great tube firms are oppressed with work on account alike 
of gas, water, and steam tubes. They are also very busy upon 
tubing for Paris and the Continent, to be used chiefly in fencing 
parks and places of public resort. We have before stated that one 
firm has 2,000,000ft. of tubing upon its books—too large a quantity, 
we fear, in a rising market for the raw material. Another firm has 
specifications for 30,000 boiler tubes. The tube makers have just 
put up their prices 24 per cent. by reducing their discounts to that 
extent. 

Hollow wares, tin-plates, and japan goods, tin-plate rolling mills, 
lock manufacturers, and bolt makers, are all in full swing, and 
there is scarcely a shop where more hands could not be put on if 
they were forthcoming and there were room for them. The tin- 
plate workers have also just advanced their list 5 per cent. 

Our trade with the United States continues to develope itself. 
A return published by the United States Consul in Birmingham, 
showing the exports from this district ia the year ending with the 
close of September last, shows that the total exports in the year 
were nearly treble the exports of 1868, and larger than any year 
since 1865. In the total from Birmingham and the neighbourhood, 
amounting to £1,127,669, steel and iron with hardware and cutlery 
stand at £337.229; cotton bale hoops, £70,414; chains, hoes and 
scythes, £85,556; tin-plates, £14,005; anvils and vices, £16,356; 
and pens, tips. and holders, £16,776. These figures do not include 
the exports from Wolverhampton, which represent a sum of 
£111,881. Our readers will perhaps be a little surprised to learn 
that the value of the Wolverhampton exports to the United 
States is not half that of the exports to the New World from 
Kidderminster, whence goods were sent out in the period men- 
tioned of the total value of £239,332. If to these figures are added 

2159,559 as the value of the exports from Leicester, we have a 
total value of £1,638,437 as the value of the exports from the 
Midland districts surrounding Birmingham in the year ending 
with the 30th September. 

The tin standards were on Monday reduced £2 per ton all round. 
The standards now «re:—For comm n, 128s.; fine, 129s; super- 
common, 130s; and superfine, 131s. per cwt. 

The operative chainmakers have be n demanding a rise of 2d, 
percwt, Their full demand has been met by Messrs. Israel Parkes, 
Thomas P. Jones, and Gilber: and Nephew; whilst Messrs. 
Parkes and Ross, Thomas Jones, Joseph Wright, Mountford and 
Homer, J. W. Aston, and Caleb B oomer, have consented to the 
rise to the in, and have refused that of the out-workers. Mr. Bb. 
Hingley on his part is understood to have offered the higher wages 
to the out-workers) The men have held meetings, and have 
pledged themselves to be satisfied with nothing less than their 
whole demand. ‘hey require that in and out-workers alike shall 
be given the extra 2d. 5 

The nailers in the Bromsgrove district have determined that on 
Saturday next they will require a rise of 10 per cent. in their 
wages. This would be a return to the list of 1869, 

A meeting of workpeople in the service of the Great 
Western Railway Company was held in Birmingham on Sunday 
evening, upon the question of the time that they were called upon 
to work. Mr. J. Biggs stated that the grievances of which his 
fellow-workmen had to complain were overwork and underpay. 
He had himself been on duty sixteen and seventeen hours a day, 
thus making seven days a week, and receiving no extra pay. 
Another workman stated that for the last eight weeks he had 
worked fifty-seven hours and fifteen minutes over and above the 
twelve hours per night, being more than a Newcastle week, and 
had not received a single farthing for overtime. It was ultimately 
decided to petition the board of directors for the followin, 
objects :—(1) That an advance of 2s. per week be paid to the 
employés ; (2) that the hours of work per day be ten ; (3) that a 
week consist of sixty hours ; (4) that time beyond the ten hours 
per day be paid for at the rate of six days per week ; (5) and that 
Sunday work be reckoned as ‘‘ time and a-half.” Chief inspector 
Hutchings was present at the meeting. 

The boatmen in a portion of the South Staffordshire district who 
are employed by the railway carriers have given notice for a rise of 
6d. per day in their wages. Cert»in of them are upon strike, but 
the bulk have given their employers notice, and have so timed 
their notice as, if necessary, to come out tegether. 

A meeting of the committee appointed to consider the best 
course to be adopted to free the Tunstall and Burslem mines from 
water was held at the Railway Hotel, Stoke-upon-Trent, on 
Thursday, when a resolution was authorising Mr. Knight, 





of Newcastle-under-Lyne, to apply to Parliament for »n Act 
enabling the owners end lemees + p Phd in the district to ado: t 
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combined system of drainage, and to charge the cost thereof by 
rates on the mines benefited in proportion to the advantages 
derived by each property. It was also resolved that the parties 
interested should be requested to subscribe to a guarantee fund, to 
srcure the cost of the application in case of its being unsuccessful. 
The mortgagees of the Pinnox Collienes, who were present, headed 
the list with a subscription of £500, 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE GLASGOW PIG IRON MARKET—EXPORTS AND IMPORTS OF 
IRON — IRONFOUNDING AND ENGINEERING — THE MALLEABLES 
IRON TRADE—TESTING OF A NEW LIFEBOAT—THE EDINBURGH 
TRAMWAYS—LAUNCHES FROM THE CLYDE. s . 

THE Scotch iron trade continues to give evidence of increasing 

prosperity in all its branches. In the Glasgow pig iron market a 

good trade has been done, and prices have advanced considerably 

since last report. The scarcity of iron which has been noted from 
time to time during the past month or two is producing the 
natural result; makers have advanced their prices all round, and 
great firmness prevails in the market, Business is now being done 
at 63s. 9d. cash and 64s, one month. No. 1, g.m.b., 648, 9d.; 

No. 3, 633. 3d. ; 

The shipments of pig iron from Scotch ports are again very 
good, being—Foreign, 12,133 tons; coastwise, 7767 tons--total 
for the week, 19,900 tons. In the corresponding week of last year 
the amount was 13,119 tons, so that there is an increase for the 
week of 5781 tons. The total shipments for 1871 up to date are 
700,759 tons, while for the same period of last year they were 
533,656 tons, showing an increase in favour of this year of 167,103 
tons, 

The imports of Middlesbrough pig iron into Grangemouth for 

last week were 1560 tons; same week last year, 1480 tons—increase, 

80 tons. The total imports for 1871 are 68,223 tons; for 1870, 

55,394 tons—increase for 1871, 12,829 tons. 

One of our largest ironfounders here has just made a large pur- 
chase of Middlesbrough iron; but it is said that there is great 
difficulty in getting delivery of iron from Middlesbrough, stocks 
being very low there at present. The makers are not able to keep 
pace with the demand. 

Yhe stock of iron in Connal’s store at this date is 368,780 tons, 
and in the Canal Company’s store 14.233 tons. At the same date 
last month the stocks were—in Connal’s store, 374,197 tons; in 
Canal Company’s stores, 15,143 ; showing that 6324 tons of iron 
have been withdrawn from store during the month. 

The ironfounders of Glasgow, at a meeting held a few days ago, 
resolved ‘* that on account of the dearness of labour and the high 
price of pig iron prices of all foundry castings will be raised after 
the 1st of November.” Engineers have accordingly been served 
with notices to that effect. ; 

The engineering and ironfounding trades are at present highly 
prosperous, and a good stroke of business may be done if the work- 
men will only be reasonable in their dewands and take full 
advantage of the opportunity which is now afforded them, by 
working full time. Unfortunately, in such times, many of the 
workmen manifest a haughtiness and independence, and a neglect 
of work that interferes very seriously with the prosperity which 
might otherwise be reaped by both employers and employed. 

In the malleable iron trade there is still a great demand for 
plates and angle iron, and makers are well sold forward. For rail- 
way material the consumption continues unchecked. 5 

At some of the principal malleable ironworks in Lanarkshire 
the puddlers and millmen have demanded an advance of wages 
equal to 10 per cent., and at the Excelsior Works, near Wishaw, 
belonging to Messrs. Williamson and Co., an advance of wages has 
already taken place. 

A series of experiments took place on Tuesday afternoon on the 
river Clyde, near the Suspension Bridge, with the object of testing 
the merits of a novel description of lifeboat invented by Mr. 
Campbell, Board of Trade Surveyor, Aberdeen. A large number 
of shipowners, marine engineers, and others, witnessed the trials, 
which seemed to be on the whole satisfactory. Nineteen men 
stood on the gunwale without producing any other effect than 
causing the lifeboat to heel slightly. She was then filled with 
water by a hose, and the escape valves having been opened, she 
cleared herself in seventy-five seconds. Afterwards her bows were 
raised by means of the crane until she was stern under, when, the 
sling being cut, she came down all right, and freed herself of the 
water shipped. She was then manned to test her speed, and, not- 
withstanding that she is not a pretty model, she attained a very 
fair rate of speed. 4 

A portion of the tramways at Edinburgh is about finished, and 
in a few days sixteen cars will be ready for running. The portion 
of tramway now completed commences at Haymarket, and goes, b 
way of Maitland-street and Princess-street, to Bernard-street, wit! 
a loop line, and a branch line leaving the main line at the north 
end of Leith Walk, The whole forms a length of three and a-half 
miles. 

Messrs. Caird and Company, Greenock, have just launched a 
large screw steamship named the Peshawur, of 3750 tons, for the 
Peninsular and Oriental Steamship Company, and intended for the 
Indian passage and mail service. This is the fifth steamship built 
on the Clyde this year for the same company. 

Messrs. William Denny and Brothers, Dumbarton, launched, on 
the 3ist ult. the Arracan, a screw steamship of 1760 tons. This 
is a sister ship to the Tenasserim, and the second of the six vessels 
building for Messrs. Henderson’s monthly line of steamers from 
Glasgow to Rangoon. ‘ é ; 

The Cranstonhill Foundry, a large engineering establishment, 
long and successfully carried on by Messrs, James Aitkin and Co., 
has just passed into other hands, and will, after the ensuing term, 
be coaducted by the purchasers under the firm of Rait and 
Lindsay. 





THE CLEVELAND DISTRICT. 
(From our own Correspondent). 

THE CLEVELAND IRON TRADE—THE NINE HOURS’ MOVEMENT: 
Agitation for the Sunderland terms—THE MINES—THE CHICAGO 
FuNnD—PRICES OF IRON, 

On Tuesday, at the Middlesbrough iron market, there was a large 

attendance. The pig iron trade was never ina better position 

than it is innow. From all quarters there is an excellent demand, 
and prices are fully maintained. Most of the leading firms are 
asking as much as 52s, and 52s, 6d. for No.3. Shipments are very 
heavy, and the local and home requirements are not only large, but 
are growing beyond the power of supply, great as it is. On Tees- 
side, in consequence of the flourishing condition of the Cleveland 
iron trade, blast furnaces are being erected with every possible 
despatch, and at Middlesbrough and Stockton the finished iron 
works in course of construction are rapidly approaching com- 
letion. 
" In all branches of the finished iron trade there is continued 
activity. For rails there are still many heavy orders unfinished, 
and recently there have been a _ many inquiries. Some time 
ago I stated that the prospects of the Cleveland rail trade for next 
year were most encouraging. There ace still stronger grounds for 
believing that to be the case now. South Wales is well supplied 
with American contracts, and, as Russia will be in want of a great 
number of rails, it is generally anticipated that the bulk of the 
eastern requirements will fall to the lot of the North of England. 

A fair share of the Indian contracts will also be made with Cleve- 

land firms. Plates, angles, hoops, sheets, rods, bars, nuts, bolts, 

and wire find a ready market. 

Iron shipbuilders are as busy as possible, and have orders on 
hand which will occupy them far into next year. 

Engineers, especially marive builders, are full of orders. The 
locomotive department is in a satisfactory condition, and blast 

furnace work is so much required, that the firms who make a 





special feature of that department of engineering are considerably | 


in arrears. 

The nine hours’ movement is extending all over the North of 
England. I regret to say the question of conceding the nine hours’ 
system has not yet been settled at Middlésbrough. Several of the | 
firms proposed to grant the nine hours on the conditions respecting | 
overtime that were accepted by the Newcastle men. On Saturday | 
night a meeting attended by about 2000 workmen was held at | 

| 





Middlesbrough, and after discussing the question thoroughly they 
passed the following resolution :—** That no other terms of over- 
time be accepted with the nine hours’ movement but the old-esta- 
blished terms worked under each firm previously, this being the | 
same as the Sunderland arrangement.” Comparatively there is 
not a large number of engineers employed in Cleveland, and I ho 
there will be no aoe in arranging the question amicably. Tn 
many places in the North the Newcastle terms have been accepted 
amidst great rej ne 

Throughout Cleveland the ironstone mines are yielding large | 
quantities of stone. The extensions in the Brotton district are | 
going on rapidly, and shortly the total yield will be considerably 
increased, 

At the close of the iron market at Middlesbrough on Tuesday, 
on the proposition of Mr. Bolckow, M P., « subscription list was 
opened in aid of the sufferers from the fire at Chicago, and about 
£300 was raised in the Exchange. | 

The prices of iron are as follows :—Pig iron, No. 1, 54s.; No. 2, 
53s.; No. 3, 51s. 6d.; and No. 4, 49s, The prices of manufactured 
iron are as follows :— Common bars, £7 tu £7 2s. 6d.; cable iron, 
£7 12s. 6d. to £8 2s. 6d.; ship plates, £8 17s. 6d. to £9; boiler 
plates, £9 5s. to £9 10s.; rails, £6 15s. to £7; colliery rails, £6 17s. 
to £7 10s.; puddled bars, £4 17s, 6d. to £5. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE IRON TRADE: Activity of the ironmaking establishments : 
Scarcely any falling off in clearances of finished iron: Prospects | 
for the winter eneouraging: Requirements of the southern | 
markets: Active state of things expected to prevail during the | 
winter: The principal descriptions in demand: Prices —TuE | 
HOME TRADE— THE TIN-PLATE TRADE—STEAM AND HOUSE COAL | 
TRADES: The wages question and the arbitration—PRESENTATION 
To Mr. CRAWSHAY BAILEY. ad 

CONSIDERING the season of the year, winter having now almost 
set in, there is still very considerable activity to be witnessed at 
all the ironmaking establishments of this district. In the quan- 
tities of railway iron cleared from the local ports there is scarcely 
any falling off so far, makers having continued up to the last 
moment, as it were, to persevere in the completion of as many 
contracts for Canada and other northern countries before the ship- 
ping season in those directions closed finally for the winter. It 
may, however, be said that virtually the northern markets have 
now, for a time at least, ceased to be the recipients of the make of 
the district, and it is only natural to expect that a little quietude 
must now fall upon the trade. 

Still, notwithstanding the withdrawal for a season of the exten- 
sive custom of the Canadian Dominion and the Northern States of 
America, it is gratifying to find that the prospects of the Welsh 
iron trade for the winter are yet encouraging. As foreshadowed 
in my last report, the demand goes southward with the sun, and 
as the ports of Northern America and Northern Europe become 
icebound the requirements of the southern markets begin per- 
ceptibly to increase, and the result is that a very appreciable 
degree of activity continues to prevail. From all present indica- 
tions it must be concluded that a similar state of things will be 
witnessed throughout the winter, which renders that season less 
dreaded this year than perhaps for some years past. 

The principal qualities in demand still are steel and iron rails, 
railway and merchant bars, plates for shipbuilding and other pur- 
poses, and bridgework. For these qualities makers are obtaining 
full quotations, and, if anything, a little additional firmness has 
been infused into transactions. Though makers do not press for 
advanced prices, still they are unwilling to yield to anything 
under current rates, or to accept orders for delivery at a distant 
date. This disposition implies two important things, viz., that, in 
the first place, makers cannot place much reliance upon their men 
in regard to the wages question; and, in the second place, that 
they still hold to the opinion that higher values will yet have to 
be paid for finished iron. In this it may be perceived they are 
confirmed by the progress of things, the gradual strengthening of 
the market, and the constantly increasing prices of all the raw 
materials used in the manufacture of iron. The new year will, in 
all probability, see some change, and the position of the trade will 
attain further improvement. 

Home buyers seem to be more convinced that there is no pro- 
spect of lower prices prevailing, and they are giving out orders 
more freely. Home business is expected to contribute largely to 
the activity of the iron trade during the winter. Makers of pig 
are still increasing the production. Considerable quantities of 
Spanish ore have been imported during the past week; and France, 
Elba, and Italy are also sending supplies to the district. 

The position of the tin-plate trade has been rendered somewhat 
more satisfactory 4 the downward turn which has taken place in 
the price of tin. The works continue fully employed. 

In reference to the steam coal trade there is very little that is 
fresh to report. Orders are coming in with regularity from most 
of the leading foreign markets, and good prices are obtained. 
There is a good inquiry on account of the continental and West 
Indian markets. The men are working with fair steadiness, 
but there is a little further movement in regard to the 
arbitration as to the rate of wages paid. Mr. Halliday convened a 
large meeting of the colliers of the Rhondda Valley a few days 
ago to inform them what had been done to hasten the arbitration. 
All the preliminaries are now ready, and a mass of evidence has 
been collected on behalf of the men to place before the arbitrators 
as soon as they commence their sittings, which it is expected will 
take place shortly. Mr. Bidder, Q.C., has been appointed to re- 
present the masters, and Mr. MacDonald, the president of the 
Amalgamated Association of Miners, has been chosen by the men. 
Who is to be the umpire has not yet been decided, but nomina- 
tions are being made. eed Cairns has been named by the masters, 
but the men take objection ; not, however, on the ground that his 
lordship would’ fiot' act justly and conscientiously, but because 
they desire to Rave a‘gentleman possessing practical knowledge of 
coal mining.” *“ =" 

The house coal tradé continues so far in a tolerably prosperous 
state. There is an active demand, and prices are, if anything, im- 
proving. The agitation among the men for an advance in wages 
continues to some extent. e movement, however, bids fair at 
present to be amicably met. It is understood that a number of 
the employers are disposed to listen favourably to the demand of 
the men, and in some instances a promise of an advance in wages 
has been secured. Other colliery proprietors have expressed a 

illingness to act with the majority of the masters, and it is 
thought that some concession will be made to the men at the 
as of next year. 

he workmen of the Beaufort and Nantyglo Iron and Coal 
Works have evinced their respect for their old and much esteemed 








employer, Mr. Crawshay Bailey, late the proprietor of the above 
prosperous works, which have passed into the hands of anew com- 
pany. Mr. Bailey had for some time contemplated retiring into 
private life, owing to his great age, but only lately did he carry | 
that intention into effect. The workmen have taken the oppor- | 
tunity of expressing their regret at his severance from the esta- 
blishment by presenting him with a very handsomely bound Bible, | 
with embellishments in gold, accompanying it with a costly framed 
address, expressive of their thanks for past employment and hopes 
for the welfare of the remainder of their old employer’s life. Mr. 
Bailey, with other members of the family, carried on those vast 
works over sixty-one years. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 

NORTHERN SHIPBUILDING—TRADE AT THE HARTLEPOOLS—SHIP- 
BUILDING IN THE NORTH-EASTERN DISTRICT—GAS AND WATER 
AT BortoN—ReFvsE aT LIVERPOOL—TRAMWAYS AT SHEFFIELD 
— YORKSHIRE COLLIERIES—NORTH-EaSTERN RartLway—Ma, E. 
J. Keep at LIvERPOoL. 

Messrs. PALMER AND Co. (Limited) are finishing off the Gorgon 
turret ship with all despatch. Messrs, Maudslay and Field have 
also been losing no time in getting the engines ready for work. A 
large French steamer, the Ville du Havre, is to be lengthened 60ft. 
in Messrs, Leslie’s dock, _ When they have completed this opera- 
tion Messrs, Leslie and Co, will lengthen two other large French 
ocean steamers to the same extent; the steamers will be fitted 
with screw propellers, and the engines, it is understood, will be 
supplied by Messrs. Maudslay and Field. The same firm 
have received an order for a marine engine of 600-horse power for 
the German Government. 

Trade at the Hartlepools is active; the number of iron ships 
being built at the several yards is especially as large asever. The 
railway iron trade is very brisk, and several American orders are 
stated to be still in progress. Some contracts have also been 
secured for chairs for the East. 

Shipbuilding iron is in considerable demand in the north-eastern 
district, in consequence of the briskness which characterises ship- 
building operations on the northern rivers. 

The Corporation of Bolton proposes to go to Parliament next 
session for power to acquire the undertakings of the South Lanca- 
shire Waterworks Company and the Bolton Gas Company. The 
council will also solicit in the same Act an extension of the muni- 
cipal borough to the outlying suburbs of Halliwell, Astley Bridge, 
Great Lever, and Rumworth. 

It is stated that the cost of removing refuse in Liverpool 
amounts to nearly £42,000 per annum, while in Birmingham it 
only amounts to £6000 per annum, and in Manchester to £11,000 
per annum. 

The Sheffield Town Council will hold a special meeting next 
month to consider the question of an application to the Board of 
Trade for a provisional order authorising the council to construct 
a street tramway from the new market hall to Attercliffe, Car- 
brook, and Brightside. 

The number of collieries in Yorkshire last year was 417, the 
number of miners employed was 36,500, and the quantity of coal 
produced was 11,545,400 tons. 

Some interest has been excited by a proposal of the North- 
Eastern Railway Company for the construction of a new line from 
Wingate to Hartburn. Such a line would shorten the distance 
a age the northern coal-field and Middlesbrough by about nine 
miles. 

On Friday evening Mr. E. J. Reed distributed the prizes gained 
by the successful students at the Liverpool School of Science. He 
said the shipbuilding of the country was not what it ought to be, 
or might be, if the education of the profession were extended and 
elevated. As a rule the designs of ships did not rest upon a 
scientific basis. Ships intended for very different purposes did not 
differ from each other as they ought todo. The first ironclad in 
the royal navy was made an enormous vessel of 6000 tons burthen, 
and of proportionate cost, for no other reason than that the de- 
signers gave it the mercantile proportions, whereas the object anil 
nature of the ship were entirely different. The Warrior 
was 380ft. long, although handiness was one of the grew 
requisites of a warship. The next ship of the same class built 
was 400ft. long, because the whole surface above water was to he 
ironclad. Thus a vessel which should have been exceedingly 
handy and active was the longest and most unwieldy ever built. 
He and others had with much difficulty reversed this mistake 1 
policy, but their efforts had only tended in a scientific direction to 
a limited degree, for naval architecture had not advanced sufti- 
ciently to establish the best form and proportions for a ship having 
a certain thickness of armour. This was not a merely abstract or 
theoretical question, but one of immense practical importance, f + 
it affected the purse, The first short armour-plated ship which wa 
built cost £106,100 less than the long ships, and was a far more 
handy and efficient weapon of war. There was almost as great a 
want of an extended scientific basis to work upon in assigning forms 
and proportions to ships with regard to speed as existed with refer- 
ence to materials; and this was apparent from the fact that while 
the desirability of increased fineness of lines was generally ri coz- 
nised, no one could give a scientific reason why the lines already 
adopted should be what they were. With a further development 
of science the rolling of ships might be overcome, and the use of 
steel be more largely introduced in shipbuilding. With the 
scientific study of naval architecture should be associated instruc- 
tion in navigation. And in the former branch of knowledge the 
more they learned the more they would discover; so that there 
would be no fear of a plethora of skilled workmen, because the.o 
would be a continual improvement in the artitself. For instance, 
he believed one of the earliest developments of scientific study 
would dispense with the necessity of driving vessels through the 
water by steam power, and mawe lift the ship out of the sea, 
leaving the propellers only in the water, and enabling the ship to 
go smoothly and quietly on her way. 
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RANDOM NOTES IN CLEVELAND. 
No. Il. 


Srockton-upon-TEEs, an old, well-established place, | 


where the heaps of pig-lead lying about upon the open 


street struck the stranger’s eye, was long the great shipping | 


port for the metallic wealth of the upper valleys of the 


‘Tees and Wear, and for much of the coal of the South | slag or other refuse wherethey choose, or thusto cover up and have been pointed out a piece of such s 
| seven years ago was worthless, and is now 


| £4 per acre. We cannot here, however, go into any details 
ied by some con- | of so large a subject, and one well worthy the close atten- 
, &c., shall be tipped. | tion of the economist and the engineer. 

t of personal survey | 


Wurham coal-field. But it is no longer ne | 
juxta-Stockton, but Stockton, near Middlesbrough, and yet | 
in 1801 the total population of the latter was but twenty- | 
five souls, Celebrated as Middlesbrough now is for its | 
iron production, it was not to iron, but to coal, that it owes 


| Charles Heard Wild’s patent. These docks have given 
| great facilities to the export of the iron produce, as well as 
| to coal, though immense masses of iron continually debouche 
by railway. 

In continental states, more especially in France and 
Germany, it is not left free to those who engage in ironworks 
and other great metallurgical industries to deposit their 
destroy land, once it has been rented or purchased, consult- 
ing nothing but their own interests at the moment. Conces- 
sions for such works are always accom: 
ditions as to how and where the 
These conditions are usually the 


not for ever irremediable, or at least not wholly so, as is 
proved by the fact that some small tracts in the Black 
Country of nothing but sterile slag have been reclaimed and 
brought into oniie and fertile condition by mere workiag 
men, to whom the masters gave the land—or rather the 


| lava-like surface of the slag heaps—rent free for five years, 
| and after that at a very moderate ascending rent. We 


land which 
eemed worth 


Theaspect of the “ Black Country” would by this time have 


its first great start in life. In 1830 a branch of the old of the locality’by an officer of the mining administration, | been very much that of the landscape about Middlesbrough 


father of English railways— 
the Stockton and Darlington 
was opened to Middlesbrough, 
and at once the advantages 
of the latter as a shipping 
port for coal became apparent. 
A considerable stretch of tor- 
tuous river navigation up to 
Stockton was avoided; there 
was a greater depth of water, 
and an eatuary quickly lead- 
ing to an open offing for the 
laden colliers, 

At the commencement of 
1830 the total shipment of 
coal at Stockton and Middles- 
brough together was under 
80,000 tons per annum; in 
1841, it had risen to almost 
half a million tons, most 
of which went from Middlesbrough. The Society of 
Friends has long mustered strongly in this part of Eng- 
land. Its members have always been remarkable for mer- 
cantile sagacity, and some of its ablest men have been the 
ruling spirits and pioneers of the movements which, after 
the practical value of the Cleveland iron ores had been once 
established, have made Middlesbrough what it is. In one 
respect Middlesbrough is, we believe, unique amongst the 
metallurgical towns of Great Britain—it is built upon a 
uniform plan. As early as 1829 a company of enterprising 








and are not obstructive, but are based upon this, that the 
least possible injury shall be done to the land, to its water- 


courses, natural drainage, &c., consistent with the profit- 


had it not been for the pos- 
session of a large surface by 
one body of intelligent and 
far-seeing men, and by the 
fortunate coexistence close b 
of a wide river estuary, wit 
t surfaces of flat sandy 
shore, dry at low water, and 
admitting of reclamation from 
the sea, though, from the 
nature of the sand, not likely 
ever to be profitable for 
agricultural purposes, The 
enclosing of some of these 
wide areas of shore, it was 
seen, too, would be attended 
with advantage to the navi- 
gability of the port. Tothese 
uses the slags of Middles- 
brough have been skilfully put 


j and the result is that at first the stranger, acquainted 


with ironmaking, is rather at a loss to know what 
becomes of all the débris from so huge an agglomera- 


able working of the concern. Hence ironworks situated | tion of blast furnaces. There are no unsightly surfaces of 


close to the banks of great rivers, such as those in West- 
phalia on the Rhine, or those upon the Moselle, Rhone, 
&c., are obliged to deposit their very commonly in 
such a way as to be of value for ing the river chan- 
nels, or reclaiming by embankments, uselessly wide parts 
these. In such cases the slags become publicly beneficial. 





barren up and down, with pools of lodged water between, 
to be seen anywhere; all has been laid level down or tipped 
upon a well-arranged plan, so as to form the material— 
the artificial stone, so to speak—for the embankments and 


of | fittings for the breakwater in progress at the mouth of 
the harbour. 








s 


ae ALe 


_f0_ 79 __80 CHAINS 
IMiLE 








Ww 





See er, 
~ 





= x 
“sreonts = — 














capitalists} interested in this district, and foreseeing the 
rapid development of the place, united in purchasing about 
a square mile of land, and laid out upon it a new town, 
regular in its streets, with a central square, and sites for 
churches, schools, &c., provided for. is rare departure 
from the usual haphazard way in which hut after hut 
grows into a tasteless and squalid town about our new 
centres of industry, shows its value in result strongly at 
Middlesbrough, which, considering the immense prepon- 
derance of its wage-earning population, is as clean and 
well-ordered, and as bright- om as sucha place, with its 
numberless vomitories of smoke and dust, can well 
pleasing contrast to many of the iron and coal towns and 
villages of Staffordshire or of Scotland. For the next ten 
years the shipments of coal were loaded from timber 
staithes and drops upon the sides of the river. In 1840, 
however, the docks of Middlesbrough were commenced, 
as shown upon the map above illustrating this paper, 
and were opened within two and well-designed coal 
drops constructed both at Mid esbrough and at Port 
Fe Sa ee ace dy river. The entrance 4 the 

ly is now in of en- 
largement to double that width, with bo et soar g 
— the same general principle as those at pool, 


be—a | bably not far short of 100 


By a little foresight, and give and take, between the owners 
and the authorities, places for the x Ln can nearly 
always be found, where the minimum to the com- 
mon property of the community—the national domain, as 
it is called in France—unites itself with the minimum 
future burden for their tipping it, to the ironmasters; and 
it is a rare thing to see arable land destroyed, for a 
long time or it may be for ever, by covering it up thus. 
How different are the results of our uncontrolled and dis- 
orderly mode of procedure! In Staffordshire alone an area 
of once tolerably fertile agricultural land, covering pro- 

uare miles, has been so covered 
over with “cinder tips,” di without order or a 
thought for anything but momen self-interest and 
the rights of the private owner over the piece of land he 
has bought that the natural drainage has been in many 
ways interfered with, the climate damaged, and —- 
areas not actually covered with “cinder” rendered practically 
useless to the cultivator. And yet, had a general = 
Saree over the orderly growth in past days of the Staf- 
ordshire iron trade, a ly reduced surface of land 
would have sufficed for all the cinder and rubbish that has 
been spread about; and the masses might have been 
deposited as to have been of benefit in some cases, and of 





were among the earliest constructed under the late 





the minimum of injury in all. The evil done, however, is 


At Barrow-in-Furness—a new town, and one, in many 
ways, very much resembling Middlesbrough, though on a 
much smaller scale—considerable reclamations from the sea 
have been made with “cinder,” the entire site of the 
Barrow Ironworks being thus formed; and a few minor 


examples might be quoted occurring elsewhere, as on the 
Dee, ut probably in the whole world there is not to be 
found, upon such a scale, another example of works of 
reclamation, sea embankment, &c., all formed of artificial 
material which has been in fusion and passed through the 
blast furnace, as at sade eed me : . 
Two generic sorts 0! are uced in smelting the 
Cleveland ores—as in all Penne -eheeeiinn as the blast 


furnace is working on grey pig or on white or forge pig. 
The } mage constitution of these two slags may be taken 
asfollows, the No. 1, or grey-iron slag, being much more 
abundant than the No. 2, or forge-pig i 
e Middlesbrough Blast Furnace 
No. 1. No. 2. 
ae >. ar hs . 4420 
Alumina... .. «+ o« 1560 «2 oe os 14°50 
Protoxide iron .. «1 «+ 80 .. ws os 373 
ee 
M eee Ae OW ss “ps, © 5 
salen. oo ee 098 0°88 


There is a slight excess in both these analyses—probably 
due to the determinations of the alumina and iron. 
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The No. 1 slag is usually of a stony or very indistinctly 
crystalline structure, though occasionally it is found in 
interlacing crystals of a large size, white, or nearly so, in a 
darker glassy magma. It is a light fawn or greenish-grey 
colour, often passing into dark grey. 

No. 2 slag is a very dark brown-grey stony mass, and 
nearly uniform in structure. The exteriors of both, for a 
small depth, where cooled in contact with the sides or 
bottom of the slag wagons, assume the vitreous form, and 
are of a deep blue-black or greenish colour. 

Though differing pretty widely in percentage compo- 
sition from that of the mineral Diopside, both these 
slags probably consist of this mineral formed in the fur- 
nace, mixed with more or less excess of silica, and of 
lime. The crystals of Diopside are rectangular oblique 
prisms ; the forms of the slag crystals, so far as de- 
terminable, seem derived from this. The composition of 
Diopside may be approximately taken as—silica, 54; lime, 
25; magnesia, 18; oxide of iron and manganese and alumina, 
3; total, 100; or, represented by the mineralogical formula, 

Ca, Sit + M, Si* 
and these slags as— 
(Ca, Siz + M Sit) + Ca Sit + Fe Si*. 
the last two terms being in mixture only. 
‘They have very commonly very much the external appear- 
ance of some trachytes, which are well known in most 
volcanic countries as good building stone. 

The specific gravity of these slags varies from 2°9, or 
nearly 3°0, to 2°6, or even less in those varieties which are 
full of minute vesicles, Probably the mean specific gravity 
of all, viewed in great masses, may be taken at about 2°8, 
so that the mean weight of a cubic foot is 1921b., or 11°6 
cubic feet per ton. It is thus about of the same density 
as a building material as Granite, Basalt, or various Trap- 
pean rocks, but with nothing like the cohesion or the resist- 
ance to fracture when struck of those rocks, and hence 
very inferior as a material for sea works, Though not of a 
high class for stuctural purposes, it has sufficed here at 
Middlesbrough, and as we shall notice hereafter, might, by 
more skilful treatment as it comes from the blast furnace, 
be greatly improved in its coherent and impact-resisting 
qualities and durability. 

The volume of these slags which have been produced 
since the start of iron making at Middlesbrough is quite 
astounding, though its immense bulk is now much hidden 
from the eye. The actual quantity can only be estimated 
approximately. Each ton of pig iron made requires 
rather more than three tons of Cleveland ore, which con- 
tains from 27 to 34 per cent. of iron. The total quantity of 
pig ivon made since 1851 is probably not less than fourteen 
million tons, For every ton of pig iron it is considered that 
aton and a-half of slag results—some ironmasters deem- 
ing this below the truth; and no doubt it is where the 
poorer Cleveland ores are smelted. So that about nineteen 
millions of tons of slags have been the educts of the 
works since 1851, which, at 11°6 cubic feet per ton, gives 
the amazing volume of about eight millions of cubic yards 
of artificial stone formed by the hand of man, all having 
been once in fusion—a mass, which if built up solid, 
would produce a cubic block of two hundred yards on 
each edge, or about six times the volume of the Great 
Pyramid ; suflicient had it been spread out ten feet deep 
to have covered and destroyed very nearly five square 
miles of arable land! Have we, then, overrated the 
blessing that has thus accrued to Cleveland in having had 
men of sufficient foresight to prevent this? But this is but 
half, and but the negative side of the benefit; these same 
men themselves, or through their engineering advisers, saw 
what to do with this waste material, so that from being 
waste, worthless, and hurtful, it should become the instru- 
ment of immense improvements to their district, both as a 
metallurgic plateau and as a shipping port. 

What they thus have done and are doing may be seen 
roughly from the map of Middlesbrough and its harbour, 
on the preceding page. 

Large embankments, reclamations, and fillings have been 
formed of slag wholly, both at the left or northern bank of 
the river Tees, at Port Clarence, and greatly larger ones at 
the right or Middlesbrough bank. n large surfaces of 
these, great ironworks now stand. In addition to this,a river 
and sea wall, wholly of slag, has been carried from near 
the site of the Ormsby Ironworks, west of Middlesbrough, 
skirting the edge of the low-water channel of the Tees, 
and returning into the land at a point beyond Lackenby 
station, on the line, close to the shore, of the Middlesbrough 
and Redcar Railway. This has enclosed about a square 
mile of pearly flat, hard sand, now almost perfectly dry, 
the land waters being shut out from it. The surface is 
admirably adapted for manufacturing purposes, and will 
probably be all ultimately filled in to the level of the quay 
coping of Middlesbrough, and be the siteof future works and 
dwellings. Many of these will be probably other than iron- 
works, for already Middlesbrough has one chemical works, 
Messrs. Bolekow and Vaughan are at last sinking a shaft 
to get out their long-neglected sublying treasure of rock 
salt, the basis of all chemical manufactures; and only a 
year or two since « large deposit of very pure gypsum or 
sulphate of lime has been discovered to underlie, close to 

the soil, the eastern side of the town. Already some 
considerable building sites for manufacturing use have 
been disposed of on this reclaimed land at £600 per acre. 

Between Lackenby station and the most projecting point 
of land going along the Middlesbrough line towards Redcar 
a branch railway starts off, seaward and northward, and is, 
in fact, the actual commencement of the large South Gare 
breakwater, which runs out diagonally across the estuary 
in a curved but generally NW. direction for a length 
already of many hundred yards, and is ultimately intended 
to reach nearly the southern edge of the deep-water 
channel of the port. This already is found greatly to 
reduce the swell within the port, which was so formidable 
in west and south-west gales, 

The slag for all these works is brought from the works 
upon slag lorries drawn by locomotives on the main or 
branch lines of the above railway. Arrangements have 


been made without difficulty with the ironmasters as 





to the slag, and upon various terms, some paying small 


amounts for getting rid of their slags thus; others, but 
more rarely, being paid small amounts for disposing of 
it to the commissioners for the works. The breakwater 
is the largest and most important sea embankment that 
has here been thus formed. The blocks of slag, as they 
come from the works, each being about 5ft. square by 
24ft. or more in thickness, are tipped over the extremity, 
with an ingenious but very simple addition to the stop or 
tipping rail, by which each block is sent whirling down 
“the tip” on its edge, the position in which it reaches the 
bottom best and with the least dislocation. Still a large 
number of the blocks go to pieces in their fall—probably 
not one-fourth remaining intact—so that the quantity of 
small material is such that, to prevent its being washed 
away —— by the seas before the whole bank is 
formed and well faced and protected at the sides by un- 
broken blocks, a temporary timber horsing or frame is 
formed from time to time in advance of the toe of the 
embankment, aud secured in place by a few piles, as shown 
in the section, which keeps back the smaller débris until it 
has reached a considerable depth and become a more com- 
pact mass. These frames are either removed and reapplied 
its as the work advances from time to time, or are buried in 
heart, and they appear to answer their purpose. Still, from 
the fact that these slag blocks, being Semel by a driblet 
only of slag slowly and constantly flowing over the damof the 
furnace into the slag wagon, and being subject to contraction 
in cooling, they are full of fissures, chiefly parallel to the 
larger faces, and of cracks in all directions, due to the 
cooling. They therefore go to pieces through very slight 
blows, and are split up very fin by the frosts of winter, 
and then knocked into fragments of greater or less size by 
the stroke of the sea; and perhaps in summer time by the 
crystallising of salt from the sea water filling the cracks 
under the heat of the sun. It therefore seems to us well 
worthy of consideration by those concerned at Middlesbrough 
whether very simple and inexpensive arrangements could 
not be made with the ironmasters for letting their slag 
blocks, .firstly, be formed more soundly; secondly, be 
slowly cooled. If so treated the slags would assume a far 
more uniform and stony texture, and would be greatly in- 
creased in toughness, and a greatly diminished amount 
both of labour and material be required to complete the 
breakwater and any like future works, This is already 
done at several works on the Moselle and in Belgium, and 


‘with this result, that slags before worth less than nothing 


are now disposed of at a good price for building purposes 
and for paving the street of Nancy, of Bruxelles, and of 
other cities or towns. This slowly cooled slag resembles in 
density, hardness, and uniformity of texture, some of the 
hardest porphyries, and cleaves into paving blocks with 
beautifully flat and square faces. 

In these rough notes we make no attempts to describe 
the port and harbour works of Middlesbrough as such, and, 
therefore, say nothing as to those engineers who have 
designed them and carried them out. They will, no doubt, 
in due time give some account of their works to the 
Institution of Civil Engineers or elsewhere, and we shall 
not anticipate them. 


EXTENSION OF THE CALEDONIAN RAILWAY 
LOCOMOTIVE WORKS. 


Tue works of the Caledonian Railway Company at St. Rollox, 
Glasgow, have, within the last two years, been very considerably 
niarged, and further extensions are in progress at the present 
time which will make them the largest works of the kind in 
Scotland. The rolling stock of the Caledonian Railway consists 
of 564 locomotives, 1400 to 1500 carriages, and upwards of 
25,000 wagons or “bogeys.” Negotiations are now going on 
with the view of acquiring the whole of the rolling stock belong- 
ing to the coalmasters in the rich mineral districts conterminous 
with the Caledonian line, and it is confidently expected that be- 
fore next spring the company will have added to their plant 
fully 10,000 additional wagons and trucks, thereby giving them 
the possession of a larger number of wagons than any other rail- 
way company in Great Britain. 

To build and keep in repair such an enormous plant would 
mavifestly require works of great magnitude. The St. Rollox 
Works, extensive as they are, only meet, to a very limited ex- 
tent, the requirements of the company. The great bulk of the 
work is therefore given out to locomotive and carriage and 
wagon builders; and the St. Rollox Works are maintained chiefly 
for the purpose of repairs. At the present time the company 
are negotiating for the construction of 1000 additional wagons 
and between thirty and forty new locomotives. Messrs. Neilson 
and Co., of Hyde Park Locomotive Works, and Messrs. Dubs and 
Co., of the Glasgow Locomotive Works, construct nearly all the 
engines that are not built at the St. Rollox Works. The car- 
riages and wagons are built at different establishments in 
England. 

The original locomotive works of the Caledonian Railway 
Company were at Greenock, twenty miles down the Clyde from 
Glasgow. About eighteen years ago the Greenock Works were 
found totally inadequate to meet the continually increasing re- 
quirements of the company, and hence about twenty acres of 
ground were acquired at St. Rollox for the erection of new and 
much more extensive premises. It would require more space 
than we can afford to follow the latter works through their 
various phases of development. Presuming, therefore, that they 
have been nearly doubled in extent within the last few months, 
we shall speak of the works as a whole; and this course appears 
to be all the more reasonable, considering that they have never 
previously beendescribed. The principal buildingis 570ft.in length, 
and comprises boiler makers’, copper and tinsmiths’, wheelmakers’, 
and smiths’ shops, all of them being under the same roof, 
although divided from each other by stone partitions. The roof 
is very lofty, and constructed in the form of a laminated arch. 
Light and ventilation are admitted only from the side walls. The 
smiddy is the largest shop in the range. It measures 255ft. in 
length by 75ft. in breadth, and contains, taken conjointly with 
the wheel shop adjoining—which is 105ft. in length by 75ft. 
breadth—upwards of fifty hearths. Scattered here and there 
throughout these two shops there are a number of Rigby’s steam 
hammers, made by Glen and Ross, of Glasgow. The largest of 
them are 25cwt. and 15cwt. There are likewise two scrap fur- 
naces, which, with a view to economy, are adapted to heat the 
boilers that supply the hammers with steam. The brass foundry, 
which is under same roof, is of small dimensions—mea- 
suring only 75ft. by 30ft.—but it turns out a great deal of work. 
Adjoining the brass foundry there is a boiler of rather exceptional 
parts. Itis a tubular locomotive boiler of the largest size, with 





| a self-acting damper—the patent of Mr. Auld, of Glasgow— 


attached. In this boiler steam is generated for the two engines 
used to drive the machinery throughout the works. It has a 
double furnace, and can be worked up to 120-horse power, with 
70 1b. pressure. There is no brick about the boiler, which, 
although expensive as regards first cost, proves in the end to be 
highly economical as regards both fuel and space. Of the two 
engines in operation, the largest is an upright engine of 110- 
horse power, and the other a horizontal of 25-horse power. Blast 
is supplied to the smithy by one of Root’s patent blowers and a 
Lloyd fan of the largest size. The boiler makers’ shop, mea- 
suring 120ft. by 75ft., contains a number of slotting, boring, and 
planing machines, none of them calling for special remark. 

At the back of the range first described, and separated from it 
by an open yard 20ft. wide, down the centre of which a line of 
rails is placed, there is another series of buildings, comprising 
the machine, the fitting, the erecting, the wagon, and other 
shops, all constructed in bays on a uniform plan, and lighted 
from the roof. These shops run from east to west, the first at 
which we arrive being the erecting, turning, and fitting shops. 
Each of these shops is 300ft. long by 45ft. wide. The arrange- 
ment of the machine shop is admirable. The different appliances 
are assorted in classes, the slotting machines, lathes, verticals, 
drilling machines, &c., being placed together according to their 
kind and size. Another feature of arrangement is that the 
machinery becomes smaller hy degrees as you proceed from one 
end of the shop to the other, the heavy appliances being at the 
west, and the light at the east end. A great deal of the ma- 
chinery in this shop is from twelve to twenty years in use, and 
most of it has been supplied by Sir Thomas Whitworth. Ar- 
rangements have been made for adding nearly 200ft. to the 
length of the machine shop by incorporating the brass workers’ 
shop, which is only separated from it by a partition wall. 

The erecting shop, which is of similar size to the machine 
shop, contains a number of locomotives in different stages of 
manufacture or repair; and to the fitting shop adjoining the 
same remark may be applied. Travelling cranes traverse the 
entire length of these shops. At the present time there are 
fifty-four locomotives in course of construction or repair in these 
shops. All the passenger engines for the main line are 7ft. 
coupled, with a stroke of 18ft., and 24in. diameter of cylinder. 
The passenger engines for the branches are 6ft. coupled, the 
stroke and cylinder being about the same. Some of these en- 
gines are furnished with wheels 8ft. 2in. diameter, being about 
the largest sized wheels made for locomotives, The gauge of 
the Caledonian line is 4ft. 84in. 

The wheel shop, which forms part of the same range, is 300ft. 
long by 66ft. wide. It is splendidly lighted from the roof, and 
contains half a dozen lathes of different sizes for turning tires. 
Other three lathes of large size are about to be added imme- 
diately, and shafting is being introduced into this shop, which is 
to be fitted up with alot of other machinery, including a rolling 
mill and heating furnaces. In this range of buildings there are 
two wagon shops, each 300ft. long by 45ft. and 66ft. wide respec- 
tively. At the north-east corner of the same range a third wagon 
shop measuring 230ft. by 45ft. has just been erected. Beyond 
the second range of buildings there is a third range consisting of 
five different shops, some of them not yet finished. Each of 
these shops measures 212ft. in length by 45ft. and 66ft. wide 
respectively. Between the two ranges there is a “ traverser ” 
for running carriages and wagons on to the different lines of rails 
by which the works are intersected. These new shops are simply 
intended to be extensions of the shops already described. The 
roofs are all supported on strong iron pillars and girders, and 
there is provision made for admitting light and ventilation in 
abundance. 

To the north-east of the machine shops a long low-roofed 
range of buildings, intended to be used as brass finishers’ and 
pattern shops, has just been completed. The total length of this 
range is 275ft. by a uniform width of 23ft. 

In the way of supplementary or auxiliary erections we may 
mention a house for the manufacture of grease, measuring 60ft. 
by 22ft. ; a sawmill 120ft. by 40ft.; an oil-making house con- 
taining a small horizontal engine and a Cornish boiler for driving 
the sawmill, and the “agitator” used in manufacturing the oil ; 
a sewing machine shop containing four of Thomas’ sewing ma- 
chines for the manufacture of tarpauling ; and what is called a 
“sheet house,” measuring 150ft. long by 64ft. wide, where up- 
wards of 1000 sheets or tarpaulings can be hung to dry after 
manufacture, 

There is also a range of stores and general offices 260ft. long 
by 60ft. wide. These are divided by a narrow passage from the 
oil and iron stores, which measure 245ft. long by 30ft. wide. To 
the north of the stores there is a timekeeper’s office and a cooking 
depét capable of dining from 250 to 300 men. The cooking 
depét is managed by the men themselves, and is a very success- 
ful affair. The St. Rolloxs Works now employ about 1200 hands. 








PoWERFUL STEAM WHISTLE.—The most powerful steam whistle 
in the world is that which has recently been made at the engine 
works at Portland, U.S., for the lighthouse department of the 
United States. It is 18in. in diameter, and weighs upwards of 
150 lb. It requires 60 lb. pressure of steam, which is supplied 
from a boiler made on purpose, and in calm weather can be heard 
at a distance of five miles, It is intended to be used for a fog 
signal. 

BaRNEs’ CoMPosITION FOR CLOTHING BoILERS.—Our attention 
has recently been directed to a new substitute for the ordinary felt 
clothing used to prevent radiation from boilers, steam pipes, &c, 
It is manufactured by Messrs. Barnes and Son, of Blackburn-road, 
——_ n, and sold in casks ready to be puton. In appearance 
when dry it is a light slate-coloured fibrous substance, moderately 
cohesive, very porous, and felt-like in its character. From inspec- 
tion of the dry sample we gathered that because of the large quan- 
tity of hair entangled in it, its small density, and its felt-like nature, 
it must prove an excellent non-conductor. In forming this opinion 
wewere not wrong. We have examined an engine and boiler of about 
14-horse power at Messrs. Woodley’s Steam C perage, Li h 
The cylinder, valve chest, boiler, and steam pipes are protected 
with Barnes’ composition, laid on not very thickly. Although 
working with 40 1b, steam, little or no heat was escaping by radia- 
tion, the temperature of the lagging not exceeding 80 deg. or 
thereabouts. We are disposed to place a high value on the mate- 
rial, firstly, because it is very effective ; secondly, use it can 
be applied and removed with great ease. In the first instance, the 
metal surfaces cre freed from oil or grease, and the material is 
plastered on with a trowel, coat after ovat, till the required thick- 
ness is reached. If a length of steam pipe has to be stuffed, it 
is only ged to cut round it and split off the composition like 
so much bark from a tree. By it for a few minutes in 
water it can be softened and re-applied, just as before. It 
possesses, thirdly, the great advantage that it will stem a steam or 
water leak in a few minutes; and, fourthly, it comp: as to 
price, very favourably with felt. It does not ys werd to be very 
suitable for pressures over 801b. or 100 lb., and, therefore, will not 
do for locomotive work, but for all stationary engine work it is 

ted. We may add that it is already in extended use in 
north-eastern manufacturing districts, though little known else- 
where, 























_ Nov. 10, 1871. 


THE ENGINEER. 


321 














| 
RAILWAY MATTERS. 

THE tramways between Edinburgh and Leith were opened for | 
passenger traffic on Monday. Ten cars were put on the line, and 
the number of passengers conveyed was about 12,000. | 

TxE Baltimore and Ohio Railroad, with its branches, now | 
possess a rolling stock consisting of 363 locomotives, 250 passen- | 

er cars, and 6000 freight cars, which are fully able to meet all | 

lemands upon them. 

THE lease of the united railroad companies of New Jersey to the 
Pennsylvania ad, has been signed by all the companies ex- 
cepting the Trenton Railroad. Mr. Bradford, president of that 
road, is absent in Europe, but Mr. Gatzmer, president pro tem., 
will sign the lease, 

A REPORT from San Francisco says that the surveyors of the 
Atlantic and Pacific Railroad, thirty-fifth from St. Louis, 
on the 1st of October were within fifty miles from the Colorado 
river, and Robinson’s party are within seventy miles, at some point 
on the other (west) side. 

A West VIRGINIA paper says Mr. Carpenter, superintendent of 
track-laying, has three sets of hands at work laying the track of 
the Chesapeake and Ohio Railroad from the Ohio river terminus 
at the rate of a mileaday. It was expected to reach the falls of 
the Kanawha about the Ist of November. 

WE learn from the Swiss Times that the contracts for the con- 
struction of the railway over the Spliigen Pass were entered into 
this week at Bile between the delegates of the Milan Company 
for the Spliigen Railway, Messrs. Kuchen, of Frankfort, and W. 
Napier from Cordon, for themselves and some of the leading 
banking houses in Germany, and Mr. Wirth-Sand, of St. Gall. 
The above-named firms 
capital, 

THE station masters and flagmen on the Fitchburg, Massachu- 
setts, Railroad, it is stated, have been supplied with six minute 
sand glasses, When the train passes the glass is turned, and if 
another train going in the same direction approaches before the 
six minutes are over a red flag is displayed to stop the train until 
the required time has elapsed, when two flags, a red and a white, 
are displayed. After twelve minutes a white flag shows that the 
track is clear, 

WE understand that at the forthcoming meeting of the directors 
of the Great Western Railway Company, which will be held on 
the 15th inst., the chairman will recommend the board to reduce 
the hours of labour of the workmen in certain departments to 
fifty-four hours per week. A reduction of one hour has already 

made, viz., fifty-eight and a-half hours to fifty-seven and a- 
half hours week, and the further concession above alluded to 
will take effect from the beginning of the new year. 


THE Financier says that the est single contract for railroad 
construction ever made in the United States was closed in New 
York on the 24th of October by the directors of the Mobile and 
North-Western Railroad Company. It was for the entire line 
from Mobile to Helena, in Arkansas, 350 miles to be completed by 
December 31st, 1873, The contractors are ten railway builders and 
capitalists, who are now putting 5000 men at work. The iron for 
the largest section of the line is now being made in Great Britain. 

THE track of the Baltimore and Potomac Road is now laid to 
within about eight miles of Washi n, some thirteen or fourteen 
miles south of the Annapolis and idge Railroad. With the line 
laid north of this road there are now about twenty-two miles of the 
rails of the Potomac Road laid. The two abutments of the bridge 
over the Patapsco are now finished, and the builders are now at 
work upon the middle piers, which, it is expected, will be finished 
about the Ist of D b The e tion under the Baltimore 
and Ohio Railroad, near the Relay, is almost through. 

THE New York Herald reports that at a meeting of the directors 
of the Northern Pacific, held in New York last week, the contract 
was let to Payson, Canda, and Co., of Chicago, for the construc- 
tion of the road from the Red River to the Missouri River, 200 
miles, to be completed by the first day of July next. At the same 
time the contract was let to DeGraff and Co., of St. Paul, for the 
construction of the St. Paul and Pacific Road from Sauk Rapids to 
Brainard, to be pleted by D ber 1st ; also the line from 
St. Cloud to Pembina, to be done before the first day of January, 
1873, a distance of about 350 miles, 

AN event of national importance has taken place in the formal 
opening of the European and North American Railroad, connecting 
the United States and New Brunswick, extending from Bangor 
north-east and east to the frontier, where it is met by a 
New Brunswick road which runs to St. John, When the 
short line which is now building along the isthmus that connects 
Nova Scotia with New Brunswick is completed, there will be a 
continuous route by rail from Boston to Halifax. It will also 
open up a quicker route to Europe than any that now exists, and 
it is proposed to diminish the time still further by constructing a 
road to Whitehaven Bay, at the extreme eastern end of Nova 
Scotia, which is 125 miles nearer Liverpool than Halifax. The 
opening was considered of sufficient consequence to warrant the 
attendance of the President and Cabinet, the Governor-General of 
Canada, the Dominion Ministry, the authorities of the province of 
New Brunswick, and many other persons of note in both coun- 
tries. 

THE report current on Wednesday of an yg eee amalgama- 
tion of the Midland with the Glasgow and South-Western Rail- 
way Company was confirmed by the ages of the following 
telegram in the Stock Exchange from the chairmen of the two 
companies :—‘‘The Midland and Glasgow and South-Western 
directors have agreed to apply to Parliament in the ensuing session 
for an Act to authorise an amalgamation of their two companies, 
on terms which secure equal dividends from and after the opening 
of the Settle and Carlisle line.” The Glasgow Star says on this 
proposal:—If these companies should succeed in amalgamating 
their systems, there will be a great through route from Glasgow 
to London in opposition to that of the North British and Caledo- 
nian and London and North-Western companies’ system. The 
Midland line is now, or will very shortly be, completed from Settle 
to Carlisle, and it is evident that both companies would enjoy im- 
mense advantages through an amalgamation, We much fear that 
the scheme may meet with opposition from the other large com- 
panies interested, but it has a good chance of being successful. 

A PROSPECTUS has been issued by Messrs, Bischoffsheim and 
Goldschmidt, of the United States Rolling Stock So 
a capital of £1,000,000 in shares of £20, of which half is to be first 
subscribed. The object is to meet the extraordinary demand for 
rolling stock experienced in all parts of the United States in conse- 
quence of the incessant railway extensions, and especially, in the 
first instance, to furnish a supply to the Atlantic and Great West- 
ern line sufficient to enable it to accommodate a pressure of traffic 
now vainly offering at all its principal stations. A contract for 
seven years has accordingly been entered into with that company, 
at a rental to insure a large annual return on the entire amount of 
capital at present proposed to be raised, and at the same time, on 
be principle mya caity by sey may a to admit of & 

ilway company paying for uiring possession 0 
the hired property. The fact that the rent will constitute a first 
charge on the compe fo of each line, taking precedence even of 
every description of m claim, should render the business 
more safe than that of any other in connection with railway enter- 
prise ; and it appears that in Great Britain, where the need is less 
urgent and the rates for hire far below those in America, the opera- 
tions of similar companies have been attended with almost uniform 
success, the amount of capital raised for the purpose, chiefly in the 
northern and midland counties, being nearly three millions ster- 
ling. The board at New York will include General M’Clellan 
as president, Mr. Duncan, of Duncan, Sherman, and Co., and Mr. 


pledge themselves to furnish the required 











_ of Schuchardt and Gebhart, two of the leading firms in the 


NOTES AND MEMORANDA. 
‘ A VALUABLE discovery of workable lead ore is announced from 
ersey. 
THE Government of Madras has been ordered to furnish special 
information on the Neilgherry nettle fibre plant. 
In London alone the quantity of coal — =g- for gas-making 
urposes is more than 1,000,000 tons annually, fully one-sixth of 


| all that is imported by rail and water. 


Nature states that the island of Gorgona, off the coast of | 
Choco, is much complained of by ship captains for its electric 
storms, and its irregular currents. It has held this reputation | 
since the time of Pizarro. 

Coat has been found in large quantities on the banks of a stream 
flowing into the Godavery, about 224 miles from Juggianet, and 
96 miles from Budrachellum. It is close to the surface, and it is 
extremely probable that fresh deposits will be found in the adja- 
cent British territory. 

In Dingler’s Polytechnisches Journal the following method is 
given for cleaning petroleum lamps, &c.:—Wash the vessel with 

in milk of lime, which forms an emulsion with the petroleum, 
and removes every trace of it, and by washing a second time with 
milk of lime and a small quantity of chloride of lime, even the 
smell may be so completely removed as to render the vessel thus 
cleansed fit for kee ing beer in. If the milk of lime be used 
warm, instead of mo e operation is rendered much shorter. 

JAPANESE paper is made, not from rags, but from arious kinds 
of bark, and especially from the cuttings of the paper m 2 
shrub which was introduced into the country about a.p, 610, Up 
to the year A.D. 280, silk with a facing of linen was used for 


writing upon, and thin wood shavings were also employed. In | 


that year, however, paper was imported from Corea, and this 
appears to have been the only paper known to the Japanese until 
the year 610, when two priests were sent over to Japan by the 
King of Corea. 
To prepare tapioca paper, which is very useful for copying | 
py by artificial light, 200 grammes of tapioca are soaked 
‘or two days in an equal weight of water; ten litres of water are 
pe and wae for eve her of r pers ten grammes iodide 
of potassium, thirty grammes chloride of potassium, one gramme 
bromide of potassium, are dissolved, and the whole boiled for ten 
minutes, allowed to stand for a day, and decanted and filtered 
through fine linen. The paper immersed in twelve to twenty 
sheets at a time—or can be floated upon it—for fifteen to twenty 
minutes; it is then hung up to dry in a dark room. If it,has 
assumed a dark colour that is of no q , as it di 





| the mean temperature of the air at the Royal Observatory. 
| wich Park, in the three summer months of 1871—June, July, 


MISCELLANEA. 

THE produce dealers and bankers of Milwaukee, Wisconsin, are 
agitating the question of a submarine cable across Lake Michigan, 
to open a new route to Michigan, Canada, and the East. 

THE first narrow gauge railway in America, a line seventy-six 
miles in length, has been opened in Colorado, between Denver and 
Colorado Springs. It has a gauge of 3ft., and is the beginning of 
a road that is to extend south to the Rio Grande river and 
Mexican boundary. The narrow gauge in these sparsely populated 
regions, it is thought, will prove profitable. 

Mr. GLASHIER, secre’ of the Meteorological Society, reports 
, Green- 
August—60°4 deg., being 0°2 deg. higher than the average of a 
hun years. He reports that the temperature in A’ t 
attained 90 deg. at Aldershot Camp and at Camden-town, 91 deg. 
| at Taunton, 91°77 deg. at Chislehurst and at Royston, 92°3 deg. at 
| Streatley Vicarage, Berkshire, and 92°5 deg. at Gloucester. In 1870 
he had to rt a temperature of 94°6 deg. at Taunton in June, and 
in 1869 94 deg. at Leeds in August. 

THE nine hours’ movement seems to have taken root in Derby- 
shire, where several of the leading ironworks are about to adopt it 
almost unsolicited. In answer to a deputation the manager of the 
Staveley Coal and Iron Company has intimated that the nine hours’ 
system and weekly payments will be conceded to the workmen 
fvom the first of the new year. The managing director of the 
Sheepbridge Coal and Iron Company (Limited) has promised to 
concede the reduction if other large employers of labour in the 
district do the same. The employés of the Midiand Carriage De- 
partment, at Derby, are to commence theshort hours system on the 
lst of January next. 

On Wednesday the monthly meeting of the members of the Mid- 
| land Institute of Mining Engineers was held at the Bull Hotel, 
| Wakefield, and was largely attended bers from various 

arts of Yorkshire. Mr. Maddison, in the absence of the president, 
Nir. Embleton, occupied the chair. Mr. H. Odgen read a ve 
able paper on “‘ Exhaustion as a Power for Underground ey , 
This paper, together with one read at a previous meeting by Mr. 
Warburton, ‘‘On the Proper Use of Compressed Air for Under- 
ground Purposes,” gave rise to an animated and interesting discus- 
sion, which was ultimately adjourned to a future meeting. 

Tue splendid two-storied barracks of Allahabad, which cost about 
£280,000 to build, have at length been pronounced so fearfully un- 
safe thatthe 104th Fusiliers were ordered out of them forthwith, and 
were already under canvas when the last mail left. The immediate 
cause of this move is said to be the weakness of the trusses to 











in the silver bath. This is to be prepared in the proportion of 
1°15, and for every ounce of nitrate of silver fifty to sixty grains of 
citric acid in 30 oz. of water. The time of exposure varies from 
ten secon’s to twenty-five minutes, according to the picture to be 
copied and the actinic force of the light. 

Our books contain the most contradictory statements in refer- 
ence to the melting point of organic solids, such as the fats, wax, 
stearine, and the like ; and this is due to the difficulty of institu- 
ting uniform observations. Julius Lowe has hit upon an expedient 
for overcoming the difficulty, by the application of a galvanic cur- 
rent. A bath of mercury is provided, into which plunges one pole 
of the battery, connecting with an alarm bell. A little ball of the 
substance to be tested is gathered, on the end of a platinum wire 
serving as the other pole, by repeated immersions in the fused 
mass, and it is then plunged under the surface of the mercury. An 
accurate thermometer is also provided. As long as the coating 
covers the platinum the electric current is broken, but the 
moment the film melts so as to bring about a contact with 
the mercury, the circuit is completed and the bell begins to 
ring. By the use of a telescope and finely graduated thermometers, 
accurate determinations of the point of fusion of most organic 
bodies can be made in this way. 

THE Wigtonshire Free Press says that the foundation of a lake 
dwelling has been discovered by Mr. Charles Dalrymple, Kincliar 

e, Aberdeenshire, on a small circular island at the south end 
of the Black Loch, Castle-Kennedy. Or removing the surface 
soil, a circle of stones was discovered, the diameter of which was 
between 50ft. and 60ft. On digging deeper through the stratum 
of forced earth and stones, 3ft. thick, what appeared to be a dif- 
ferent and older layer of soil was reached. Among this black 
earth were found wood ashes, bits of calcined bones, and flat stones 
placed contiguously. Immediately below the stones, at the depth 
of a few inches, an artificial flooring was discovered, formed of the 
trunks of oakjand alder trees. At this point the level of the 
loch was reached, and the influx of water prevented further exca- 
vations in a downward direction. In 1865-6, by the draining of 
Dowalton Loch, in the same county, several lake dwellings were 
exposed ; in the spring of this year, when the White of 
Castle-Kennedy, which is now in connection with the Black Loch 
by a short canal, was being with a net for trout, the net 
brought up a canoe of ancient e. In all likelihood it was the 


ferry-boat, or one of several perhaps, used by the lake dwellers. 


Auston’s “ Treatise on Seamanship” gives the following facts 
and rules for computing the strength of ropes:—‘‘ To find what 
size rope you require, when roven as a tackle, to lift a given 
weight, divide the weight to be raised by the number of parts at 
the movable block, to obtain the strain on a single part; add one- 
third of this for the increased strain brought by friction, and reeve 
the rope of corresponding strength. One sixth of 40 tons is 6% 
tons, which, with one-third added, is nine tons nearly, for which 
you should reeve a 6in.,or 6}in. rope. Conversely :—To find what 
weight a given rope will lift when rove as a tackle, multiply the 
weight that the — is capable of suspending by the number of 
parts at the movable block, and subtract one-fourth of this for 
resistance. Thus, 8°9 tons, the strength of the rope, multiplied 
by six, the number of parts at the movable block, minus 13°3, or 
one-fourth, gives 40°1 tons as the weight required. Wire rope is 
more than twice the strength of hemp rope of the same circum- 
ference. Splicing a rope is sup to weaken it one-eighth. 
The strongest description of hemp rope is untarred, white, three 
stranded rope; and t mend in debenie el cnength is the common 
three strand, hawser laid rope, tarred. 

A SMALL square bar of steel coated with nickel has been re- 
repeatedly immersed in water for hours together without showing 
any signs of rusting, and Mr. John Spi states, in the Photo- 
graphic News, that he finds it possible to bury it in flowers of 
— for several days without tarnishing the lustre of the nickel 
gurface. Neither has this latter severe test any effect upon the 
copper and brass bars upon which the nickel coating has been ap- 
plied, and these metals may even be immersed in an aqueous solu- 
tion of nitrate of silver without effecting the reduction of that 
metal. In one of the angles only, where the coating seemed to be 
imperfect, was there any indication of silver reduction in the case 
of the brass tube, the steel bar ej ‘ectly protected over the 
whole surface against the action of silver and copper solutions. 
Here, then, is a most valuable property in electro-deposited nickel. 
A metal of the zinc and iron group is proof inst the action of 
nitrate of silver; the experiment proves it to be so, and we must 
regard pure nickel as belongi om this point of view) to the 
class of noble metals, resisting, gold and oe, the attack 
of sulphur and of highly corrosive metallic solutions. The nickel 
facing, when burnished, has a whiter colour than polished steel, 
although not equal to silver itself, its aspect being rather that of 
rolled platinum. It withstands the action of heat also remarkably 
well, for the fusion point is very high, and oxidation occurs only 
at elevated temperatures. For fine balance beams and weights, 
lens mountings, reflectors, laboratory microscopes, Sykes’ hydro- 


bear the heavy weight of the stone upper floors, so that the whole 
| of the were liable to collapse at any moment. 
Hot as the tents are in early October, the men will no doubt prefer 

a little broiling to the chance of being altogether crushed in 
barracks. 

Aone the many improvements in cities which the enforced re- 
building of Chicago has suggested, is that of heating the entire 
town with steam in a manner very similar to that by which it was 
formerly lighted—by means of pipes running underground from 
some central reservoir to each house, thus doing away for ever 
with the annoyance caused by bad coal, damp w kindlings, &c. 
It may be doubted whether the time is ripe for so extensive an 
improvement; but when we remember that steam may be forced 
through these pipes to an immense distance, with a very slight 
diminution of heat, and at the rate of seven miles per minute, it 
does indeed seem as if the day could not be far distant when a 
practical application shall be made of what has long been theoreti- 
cally admitted. 

Tue Manchester Gas Committee has just completed the erection 
of two triple-lift gasholders on a plot of land in Portland-street, 
Newtown. The work was commenced about two years ago, 
Messrs. Mangnall and Littlewood, of Norfolk-street, being the 
architects for the tanks, and the iron work being supplied by 
Messrs. Walter Mabon and Co., of the Ardwick Foundry. The 
diameter of the large tank is 155ft., and that of the smaller 96ft., 
the depth being 32ft. below the surface. The holders are said to 
be the largest on the three-lift principle in this country. These 
tanks are expected to be more economical in every way than the 
two-lift holders, The ironwork has cost £18,000; the brick and 
stone work, together with the excavation, £14,700; the land, 
£2200; the joiners’ work, £400; and the pipes, £150; total, 
£35,450. Those two holders will contain 2,192,000 cubic feet of 
gas, and the cost of storing gas therein will be £16 per 1000ft. 

THE experiments of the Committee on Explosives at the proof 
butts in the marshes adjoining the Royal Arsenal, Woolwich, 
which are being made under the direction of Col. Younghusband, 
Royal Artillery, F.R.S., Superintendent Royal Gunpowder Fac- 
tories, on Wednesday reached the stage at which the 10in. gun 
devoted to the trials was fired with 70 lb. of powder and an immense 
projectile weighing 1000 lb. This shot resembles a huge bolt, 
which, when the gun was loaded, protruded some distance out of 
the muzzle. It was fitted with studs to take the rifling of the 
gun, and, notwithstanding its unusual length, preserved its 
balance on its longer axis during its flight, burying itself in the 
butt head foremost and cutting through the electric screens by 
which the time of flight is registered, as clean as a round shot. 
The gun, which was upset at the previous experiments, was yester- 
day firmly braced by strong chains and thick cables, by which 
means it was kept upon the platform, 

A PETITION prepared by the parliamentary committee of the 
various miners’ iati ‘or pr tation to the House of 
Commons is being extensively distributed throughout South 
Wales and the other coal mining districts of the kingdom, and is 
receiving a large number of signatures. The petition states that 
nearly all explosions are attributable to inefficient ventilation, and 
it advocates the appointment of inspectors and sub-inspectors, 
who should be compelled to make a daily record of all their visits 
to the mines in their respective districts. All managers and 
agents, it urges, should be compelled to pass an examination as to 
their competency. The employment of young children under 
twelve years of age it objects to, and complains of the want of 
educational facilities. The baneful influences of the track 
system are referred to, and a demand is made for weekly payments 
in cash. The petition concluded with the recommendation that a 
Minister of Mines should be appointed, with a seat in the House 
of Commons. 

THE experiences of the late war have taught the French the 
futility of their system of fortification, and the superiority of the 
artillery which modern science and enterprise can oppose to it. 
The new theory of defence is based not upon a system of forts or 
tortresses, but of vast intrenched camps. Rouen is accordingly 
to take the place of the surrendered fortress of Metz, and to 
become the great mili establishment of France. The school of 
artillery will be loca’ there, batteries constructed for long 
ranged guns, and a regular arsenal established. The situation of 
Rouen in every way marks its fitness for such a purpose. Its 
position on the right bank of the Seine, its promixity to the 
capital, from which it is only forty leagues distant, and, above 
all, the regular network of railways which surrounds it, give arti- 
ficial advan to a site already arty 4 fortified by nature. 
It is expected that the President of the Republic will visit the 

lace, and on his return will call upon the Chambers to vote 

,800,000f. for the prompt carrying on of the necessary works. 
M. Thiers is not a man likely to neglect the fortification of the 
capital. The line of forts that protects it will be opened back con- 
Sieutie, and some important points, such as tillon, Hautes- 
Bruyéres, and Moulin uet, will be fortified. It is expected 











meters, still worms, egg beaters, camera fittings, and a variety of 


apparatus used by the chemist and photographer, the nickel coat- 
ing will, probably, find extensive m | 


that these works will render a future investment of Paris utterly 
impossible, and at the same time will allow of the establishment 
in the rear of an in’ camp on a very large scale. 
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TEN INCH EQUATORIAL TELESCOPE. 


CONSTRUCTED BY MESSRS. COOKE AND SONS, YORK. 


WE illustrate in the annexed 
engraving a very fine equatorial 
telescope, exhibited at South 
Kensington last summer, and 
made x Messrs. Cooke and 
Sons, of York. The instrument 
is well designed, and the work- 
manship very good. The dia- 
meter of the object glass is 
10in., and its focal length 
146in., or about 14°5 diameters. 
A glance at our engraving will 
show that many improvements 
have been introduced in the 
mounting of this telescope, 
which facilitates its manipula- 
tion in no small degree. 
Handles are brought down the 
polar axis, for example, to the 
hour circle, by which the clock 
may be thrown ous of gear, or 
a slow additional motion in 
right ascension given by hand. 
The small declination circle 
with the cross level on the eye 
piece end of the main tube does 
away with the necessity of con- 
tinually referring to the larger 
but more inconveniently situ- 
ated circle on the end of the 
declination axis, the small circle 
being sufficiently accurate for 
setting purposes, The driving 
clock has been so well described 
by Mr. T. M. Goodeve that we 
cannot do better than use his 
own words :— 

“The function of the clock 
is to produce a slow and uni- 
form motion in the telescope, 
exactly corresponding with that 
of the earth upon its axis, and 
thus to cause the telescope to 
follow with precision the appa- 
rent motion of a star. It is 
known that a pendulum will 
regulate the motion of a clock 
train with more exactness than 
any other mechanical contri- 
vance, but the train of wheels 
would then have a step-by-step 
movement which would destroy 
the observations of the tele- 
scope. In order to preserve,the 
regulating power of the pendu- 
lum without sacrificing the 
necessary smoothness of action, 
there are arranged in the clock 
two separate trains of wheels 
driven by the same weight; one 
train terminates in a revolving 
ily, and moves the telescope, 
while the other drives an ordi- 
nary clock pendulum. The 
pendulum train has one wheel 
in the series attached to an 
arm, which is swung from a 
pivot on the frame, and which 
shifts slightly to the right or 
left at each beat of the pendu- 
lum. The step-by-step move- 
ment of the clock train is, there- 
fore, eliminated, and the tele- 
scope moves in the manner re- 
quired. The action is rendered 
very perfect by connecting the 
swinging wheel with an arm 
which opens or closes some 
shutters in the fan case contain- 
ing the fly, and further regulates 
the train by regulating the 
amount of air which passes 
through the openings when any 
decided inequality increases the 
movement of the swinging 
wheel, Thus the exact measure- 
ment due to a pendulum clock is 
made to control the uncertainty 
which is inherent in a train of 
wheels terminating ina fly, with- 
out at all interfering with the 
smoothness of the movement.” 

The illuminating lamp is very 
ingenious, It is fitted with an 


Fury, ita 





*‘iris diaphragm ” for regulating the amount of light thrown on | great Ys after all, is extremely satisfactory. It only remains 


the micrometer, and with coloured discs to tint the light. We | to ad 


that we understand the Japanese Government have some 


believe that the performance of the object glass, which is the | idea of purchasing the instrument. 











BorLeR INCRUSTATION.—Water is rendered hard by the presence 
of earthy salts, such as carbonate of lime and magnesia, and these 
are kept in solution by the aid of the free carbonic acid gas which 
the water contains. By boiling, the gas is expelled and the salts 
precipitated, when they appear as a crust on the bottom and sides 
of the vessel, as may be seen in any old teakettle where hard water 
has been habitually used. Dr. J. G. Rogers, in an important 
paper read at the recent meeting of the American Association for 
the Advancement of Science, after enumerating the various sub- 
stances which, in boiler waters, contribute towards the formation 
of this crust, gives us some valuable practical information concern- 
ing the effect of the crusts upon the boilers, and how their forma- 
tion may be prevented. Both dissolved and suspended matters 
are thrown down by boiling and evaporation, and slowly accumu- 
late as a whitish, tough, porcelain-like layer, which may attain an 
unlimited thickness. The evil effects of this formation are due to 
the fact that it is a poor conductor of heat. Its conducting power, 
compared with that of iron, is as one to thirty-seven and a-half. 
‘This kuown, it is readily appreciated that more fuel is required to 
heat water through scale and iron than through iron alone. It has 
been demonstrated that a scale one-sixteenth of an inch thick re- 
quires the extra expenditure of 15 per cent. more fuel. As the 
scale thickens the ratio increases; thus, when it is one-fourth of 
an inch thick, 60 per cent. more fuel is required; at half an inch, 
150 per cent., and so on. To raise steam to a working pressure of 
90 lb., the water must be heated to 320 deg. Fah. This 
may be done through a one-fourth shell by heating the external 
surface to about 325deg. Fah. If a -inch scale intervenes 
the boiler must be heated to 700 deg. Fah., almost a low red 
heat. The higher the temperature at which the iron is kept 
the more rapidly it oxidises; and at any temperature above 600 deg. 
it soon becomes granular and brittle from carbonisation or conver- 
tion into the state of cast iron. Weakness of boiler, thus produced, 
predisposes to sudden explosions, and makes ex ive repairs 
necessary. To prevent the formation of scalethe authorrecommends 
‘he use of tannate of soda. This is put into the boiler at regular 
intervals in amounts proportioned to the hardness of the water. 





It quickly dissolves, and, without foaming or injury to the boiler 
effectively accomplishes the desired result. In the reaction which 
takes place the tannic acid leaves the soda and ines with the lime 
of the carbonates to form tannate of lime. This is precipitated as a 





TANGYE’S SMOKE AND HEAT PRECIPITATOR. 


THE annexed engraving shows an apparatus manufactured by 
Messrs. Tangye Brothers and Rake, St. Nicholas’-buildings, New- 
castle-on Tyne, for ne soot and smoke arising from steam 
boilers, &c., in oil mining underground and confined o 
tions, and also for condensing sulphurous and other fumes 
copper and chemical works. The principle of the invention is at 
once seen on reference to the sketch, and consists in leading the 
chimney of the boiler into the top of the vessel termed the — 
cipitator,” immediately beneath a jet of cold water, en 





SUPPLY PIPE EROM DELIVERY COLUMN 











from the delivery pipe of a pump, which is distributed over the 
area of vessel by means of the “‘strum” A, The water, in falling, 
has the effect of reducing toa minimum the heat passing from the 
boiler, and, at the same time, precipitating and absorbing the 
particles of soot and and other products of combustion. In cases 
where a large supply for the jet is available, the cups and saucers 
B, C, D, are unnecessary and not used, the copious shower falling 
from the “strum” to the bottom of the “‘ precipitator” being 
quite sufficient. The apparatus may be seen at any time at Whit- 
worth and Spennymoor Colliery, where two are at work. 





ON CURVED TILLERS FOR STEERING SHIPS, 
SHOWING THE CAUSE OF SLACK ROPE, ANU 
HOW IT MAY BE OBVIATED. 


By Mr. J. L. Suvwerre, Assoc, I.N.A. 

I PROPOSE briefly to consider the curved tillers which are em- 
ployed in lieu of yokes when it is convenient to fit the steering 
gear on one side of the ship and not suitable to use a straight tiller 
at the middle line on account of the screw wheels and posts, or 
between the middle line and ship’s side, as the necessary angles for 
the rudder could not be obtain: The curved tillers as at present 
used are not arranged so as to require the same length of rope to 
be taken on and given off by the steering wheel to bring the 
rudder hard down on either side ; and it is obvious that the dif- 
ferences between the quantities will be the amount of slack. 

The sheaves at side and middle line for curved tillers are at 
present fitted in the position most convenient to be secured with- 
out bearing red definite relation to each other with respect to the 
assumed middle line joining the centre of the rudder head and 
sheaves in the tiller end. e standing parts, if attached to the 
tiller, must not be led as at present, that is, one from each side of 
the tiller, but from the same point, as shown by Fig. 1; also the 
rollers which are sometimes fitted to these tillers to keep the ropes 
from om against each other, and from wounding the tiller end, 
&c., when the rudder is hard down on one side, thereby affecting 
the ropes on that side only, which is objectionable. 

The fittings for working curved tillers should be made perfectly 





light, flocculent, amorphous substance, which does not subside, but 
eventually finds its way to the mud receiver, in the comparatively 
still water of which it is deposited asa ee tye that may be 
readily blown off as often as required. e sulphate of lime is 
decomposed by the carbonate of soda of the first reaction, soluble 
sulphate'of soda and carbonate of lime being formed. The latter 
is converted into tannate of lime by fresh portions of the tannate 
of soda, The presence of the alkali prevents all action of the acid 
on the iron. nsive trial of this method has demonstrated its 
utility in all kinds of boilers, and its efficacy, safety, economy, 
and ease of application.— Galaxy. 

me og 4 He ato GUARD. = The py a Se 
contains the following paragraph :—‘‘ a great comfo 
enabled to have a car window open on a hot day and not be 
annoyed by dust, or smoke and Galers from the locomotive. Mr. 
Winslow, the superintendent of the Cape Cod Railway, has de- 
vised a very simple arrangement which secures this. Outside of 
this window is a movable sash, a little longer than half of the 
window, set at an angle of about 45 deg. towards the head of 
the train, it fits tight to the window casing, and when the train is 
in motion it throws the dust, smoke, and cinders away from the 
window, leaving the passenger in comfort, his sight not obstructed, 
and the car well aired. Some half a dozen of these sashes are 
grouped on a slight iron frame, the frame resting on the window 
sills, which are extended outward to give the necessary bearing. 
When it become necessary to reverse these sashes the brakesman 
unfastens the iron frame, which works on a pivot, and turns the 
whole group of sashes in the other direction at once. It takes 
but a very short time to reverse the sashes for the whole car. 
This is a very simple and inexpensive device, and the comfort 
which it gives the passenger is a good reason for having it applied 
on all nger cars,” Something of the kind is much wanted on 
English railways. 


y trical with reference to the line joining the centre of 
rudder head, and sheaves in tiller end, when the rudder is amid- 
ships or in a line of keel, thereby having the same conditions with 
the assumed middle line as the yokes and straight tillers bear to 
the middle line of ship, and since the sheaves, &c., for these are 
on the same athwart ship line, and equidistant from the middle 
line on each side, the sheaves, &c., for the curved tillers should be 
arranged the same with reference to the assumed middle line, to 
avoid slack, as shown in Fig. 1. 

A, position of tiller when the rudder is in a line of keel. 
B, position of tiller when the rudder is hard down to starboard. 
C, position of tiller when the rudder is hard down to port. 
© i salle foe conting pte. 
, E', rollers for s' 
F, F', G, G', sheaves to bring the rudder hard over. 
e relative position of sheaves, &c., are given by the following 


in feet. 
DG! =37 Di G! = 72 DIG= 3 
DF' = 43 DF = 75 DF= % 


EF! =40 EF =70 ENF=10 
The length of rope to be taken on by the wheel in putting the 
rudder from a line‘of keel to hard-a-star or from A to B = 
DG+DF+EF -(D'G + D'F) = 12 -1'8 = 102 to be 
taken on, say, by three turns of steering wheel; therefore the 
diameter of wheel at the middle of the three turns taken on 


2 _ 102 _ an a 

Nag 1°08ft. = 1ft. lin., 

which is the diameter of wheel required at five diameters of rope 
from the centre. 

_ Again, the length of rope to be given off by the wheel in allow- 
ing the rudder to go from line of keel to hard-a-star' 





or from 
AtoB=D'G'+D!F' + E! Fi-(DG! + DF' + EF!) = 217 
—12°0 = 9°7 to be given off by three turns of the steering wheel ; 
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therefore the diameter of wheel at the middle of the three turns 
— 97. 97 
= San, = IG = 3j 
"om 1°03ft. = 1ft.gin., 
which is the diameter of wheel required at two diameters of rope 
from the centre. 

The barrel of steering wheel for the foregoing arrangement is as 
shown by Fig. 2. 

As it is obvious, since the dimensions are the same, that if we 
put the rudder hard-a-port the same diameters for steering-wheel 
would be required. 

We will next examine the effect of a partial deviation from the 
above, for instance, the removal of the standing parts only to 
their usual positions, the sheaves remaining as shown by Fig 1, 
observing that the case ,taken is for a very short tiller working 
through a small angle. 

The new position of standing parts to be denoted at A by H I, 
at B by H'I', and at C by H" I"; the corresponding lengths in 
this case will be in feet as follows:— 


DG =37 DG=72 D"G =72 I F=43 
D@=37 DF =75 DF =75 I! F!=70 
DF =43 DG= 3 DI@= 3 I' F' = 17 
DF = 43 DF= 5 DUP = 5 HF =29 
H'F =11 
HUF = 60 


(1) The length of rope to be taken on by the wheel in putting 
the rudder from a line of keel to hard-a-starboard, or from A to B 
=DG+DF+HF-(O'G + D'F + H'F) = 10°9-1°9 = 9ft., 
to be taken on, say, Wy three turns of the steering wheel; therefore 
the diameter of aed at the middle of the three turns taken on 


= 90 95 = 1ihin,, 
which is the diameter of wheel required at five diameters of rope 
from the centre. 


Again, the length of rope to be given off by the wheel in allowing 
the rudder to go from aA of keel to hard-a-starboard, or from 
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, 
AtB=DGO4+DFP+hFP-(DG'+DF + I1F) = 217- 
12°3 = 9°4ft., to be given off by three turns of the steering wheel; 
Gute the diameter of wheel at the middle of the three turns 
given o' 


— 94 — og — 177; 
al ae 99 = 11fin., 


which is the diameter of wheel required at two diameters of rope 
from the centre. 

(2) The length of rope to be taken on by the wheel in putting 
the rudder from a line of keel to hard-a-port, or from A to C = 
DG'+DF+IF-(D' Ge DEEP +N) = 123-25= 
9°8ft., to be taken on by three turns of the steering wheel; there- 
fore the diameter of wheel at the middle of the three turns taken 
on 

= = = 1°04 = 1ft. jin., 
which is the diameter of wheel required at five diameters of rope 
from the centre, 

The length of rope to be given off by the wheel in allowing the 
rudder to go from line of keel to hard-a-port, or from A to C = 
D'G+D'F + HUF-(DG + DF +HF)=207-109= 
9°8ft., to be given off by three turns of the steering wheel; there- 
- the diameter of wheel at the middle of the three turns given 
0! 


= $3 = 104= ft. jin, 
which is the diameter of wheel at two diameters of rope from the 


centre, 

The barrel of steering wheel obtained by this arrangement is 
as represented by Fig. 3, from which it can readily be seen that 
the rope cannot work. In wheels for working curved tillers one 
part of the barrel is formed to suit the movement of the rudder on 
one side of the ship, and the other part of the barrel is made 
symmetrical with it, but since the conditions are different for}both 
sides, as shown, the same form for both parts of the barrel cannot 
possibly answer, hence the slack rope. 
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made in the heater the less work is required to be done in the con- 
denser, and therefore less condensing surface is required, as the 
feed-heater acts in the same manner asa jet condenser. Secondly, 
an advantage of at least 100 deg. of heat is obtained over and above 
the heat of the water in the hot well; that is, if thewater is 80 deg. 
on leaving the hot well, it will be 180 deg. on leaving the food 
heater. bye saving of fuel of 15 percent. Fourthly, less 
liability of the boiler to prime. Provision is made for causing the 
water to be pumped directly from the hot well into the boiler in 
the 1 manner, and in case the feed-heater should require re- 
pair, Fig. 1 is a vertical transverse section; Fig. 2, a longitudinal 
vertical section; and Fig. 3, a horizontal section of the apparatus 
taken through the line a, b, Fig. 2; Fig. 4 is a section taken — 
the lineCD, Fig. 2. In these figures A, A, are theexhaust pipes from 
the cylinders of a two-cylinder engine, and leading into a chest. 
B, B, are pipes by which the steam passes from the chest B to the 
condenser; within this chest is a reservoir C, into which the con- 
densed water, pumped from the hot well of the condenser, is led by 
a pipe D. From the reservoir C are two outlet pipes E, E, into the 
chest B; the outer ends of these pipes are perforated with nume- 
rous small holes, as shown, in order that any water passing 
through them from the reservoir C into the chest B may be divided 
into a fine spray, The entrance from the reservoir C into the 
inner ends of these pipes is controlled by a valve G. The stem of 
this valve carries a piston H which works steam-tight in a cylin- 
der K. ‘This cylinder is open at the bottom, and at the top is closed 
by a cover, from which a tap L isled to the exterior of the chest. 
This tap, when the feed-water heater is in operation, is ordinarily 
opened to allow the pressure of the atmosphere to act on the top 
of the piston H, and close the valve G should the water level in 
the reservoir get too low. M is a partition in the chest B to pre- 
vent the water entering the chest through the pipes E, and from 
passing through the pipes B to the condenser. The heated feed- 
water is led away by a pipe N to the feed pumps, by which it is to 
be forced into the boiler. The action of the apparatus is as 
follows :—The water from the hot well of the condenser is pumped 
into the reservoir C, and as soon as the pressure upon the under- 
side of the —— H is sufficient to raise the valve G, water passes 
out from the reservoir through the pipes E, and, entering the 
chest B in the form of spray, is heated by the exhaust steam 
entering through the pipes A; the heated,water collects at the back 
of the partition M, and is conducted away by the pipe N to the 
feed pumps. By controlling the opening and closing of the valve G. 
as above described, by the amount of water in the reservoir (, 
the valve G prevents the air-pump drawing feed-water into the 
condenser, and also if the water level gets too low in the reservoir C, 
the valve G prevents air from being drawn into the condenser. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





STRENGTH OF TIMBER STRUTS. 

Srr,—In a paper by Mr. Thomas Dawson Ridley, read to the 
Institution of Civil Engineers on the 8th November, 1870, on the 
subject of cofferdams, there occurs a calculation of the breaking 
load of a timber strut 26ft. long and 13in. square, in which tle 
result, as obtained by Hodgkinson’s formula, quoted in a book of 
mine, is 392°9 tons; and the author states that according to his 
experience that result is too high. I wish now to call attention 
to the formula of Gordon, with constants determined by Weisbacl:, 
quoted by me in the — as follows :— 

Breaking load ery, 

ie 
in which 8 is the sectional area, + the proportion of length to 
tb 


thickness, and the constants have the following values for 
timber:—f = 7200lb. on the square inch, or about 3°2 tons; 
ae 
“= 350 
In the present oan Se breaking load calculated by this 
formula is 32 x 13? _ 
1+ 36 163 tons, nearly. 





250 
It is probable that this will be found to agree better with 
experience than the result calculated by the other formula. 
V 


V. J. MAcQuorRN RANKINE. 
Glasgow, November 4th, 1871. 





GALVANIC BATTERY ELEMENTS, 

Srr,—Having made a series of tests with galvanic battery 
elements of various descriptions, with a view of determining 
their respective adaptabilities for telegraphic, signal, clock, an«l 
similar work, their relative cost, constancy, and strength, I sen:| 
you a brief account of the results, thinking them to be of sufficient 
general interest. The following cells were prepared :— 

A: Leclanché’s, zinc, ammonic chloride solution in water, and 
manganic oxide mixed in the state of coarse powder, with fine 
crushed best gas carbon, and packed with larger pieces of carbon 
in porous cell with carbon block. Reduced probably to dimanganic 
trioxide. 

B: Similar to A, with the substitution of plumbic peroxide for 
manganese, and sulphuric acid 1, to water 25 for the ammonia 
solution. 

C: A modification of Marie Davy’s element, zinc, sulphuric ac‘! 
1, to water 25, and mercuric sulphate; securing equal electro- 
motive force with much greater constancy. 

D: Zinc, water, and plate of carbon, the latter descending to 
the bottom of — and dipping into a layer of mercuri: 
sulphate, zinc, and carbon closely approximated; no porous 
division. 

E: Highton’s new el t, zinc, ic sulphate solution in 
water, and carbon in porous cell, packed with crushed carbon, an:| 
surmounted by a tower of cinders. Was constructed as closely as 
possible in accordance to the description of the inventor, the 

rous cell being selected for porosity and size, extending to » 

istance of about Gin. above the surface of the solution, the 
upper portion being perforated with numerous holes. 

P: Zine, sulphuric acid 1, to water 25, and carbon, packed 
exactly as in element A, minus the manganic oxide. 

G: New cell, H new cell, I new cell. The elements G, H, I, ©, 
will, if satisfactory, after further research and modification, be 
made public. 

All zines exposed equal surfaces to solution ; porous cells, with 
the exception of E, being precisely similar, and saturated for an 
inch from bottom with paraffin ; chemicals, with the exception 
of acids, being the ordinary ones of commerce ; zinc, ordinary 
best Belgian rolled ; and the weight of substances at the negative 

le was in each case, except E and F, sufficient to neutralise the 

ydrogen displaced by loz. of zinc. Current variations were 
determined by a very sensitive tangent v ter, having a 
diameter needle ratio of 20R = ‘09 ohms, and I 








i easily by 
estimation to 15’ or 20. A word of explanation will be neces- 

respecting the electromotive forces as in the table ; these 
were measured after poles were connected for two seconds by a 
resistance of ‘197 ohms. By this method I think a more correct 
estimate can be made of the practical value of the elements, for 
the potential, though constantly falling on short circuit, decreases 
to a very remarkable extent during the first two seconds only, the 
fall after that interval being inconsiderable in comparison. The 
ratio between the force tending to produce a current, and the 
current that can be maintained even on long circuit, differs to a 
most remarkable extent between the various descriptions of 
elements. For example, the element A, by conn with a con- 
denser of not too extensive a surface, and dis through 
galvanometer, indicates about 1°49 volts ; whereas, if tried after 
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two seconds through R= ‘197 ohms, indicates, as in the table, 
only 1°137, being then considerably less than some elements 
whose initial forces are less than that of A at first. It is quite 
— that the force as — by ag first method is seldom 

ever le in practi egraphy, especially in charging 
cables of great electrostatic capacity = p. Bray by the method 
pursued here, results are obtained that can with confidence be 
accepted. The electro-motive force was in each case every 
time determined by three distinct methods, namely, that indicated 
above; the method of Fechner or Wiedemann, of sum and dif- 
ference comparison, using the galvanometer alluded to above ; 
and the other method, due to Fechner, of direct current com- 
parison through high resistance, using a zinc galvanometer of 
great delicacy, and 2000 turns of fine wine, and a resistance of 
4560 ohms. Zines being weighed and poles insulated for sixty 
minutes, potentials (E) were measured and inserted in column 2 
of table. After thirteen hours open poles they were coupled in 
series, each one working through R= r+ ‘197 ohms for sixty 
minutes, the variation in current strength during that period 
being as in column 3; the signs + (inferred) and denoting an 
increase and decrease in current respectively, unity in this and all 
other determinations being taken as that current producing a 








deflection of 45 deg. on a certain galvanometer. After thirty-six 
hours from this time had elapsed, with poles insulated, the poten- 
tials were as in column 4. Working in the same condition as in 
column 3 for six hours, the variations determined are in column 5, 
after which the variation in current strength with open poles for 
fifteen minutes were entered in column 6. Column 7 shows the 
potentials one hour after last experiment. In column 12 is the 
current variation in twelve hours through R = 27 + 379 ohms. 
Columns 9, 10, 11, show the variation in three consecutive inter- 
vals of five minutes each through R = ‘197 only. Column 12 
contains the same in the next five minutes through R = zero. The 
potentials after two hours open poles were then as in column 13. 
Poles were then insulated for eighteen days, and loss of zine after 
that interval since the commencement of the experiments found 
to be in grains as in column 14. The absolute resistance of each 
cell was undetermined, but their relative resistances were ascer- 
tained both before and after the tests. In columns 15 and 16 are 
indicated by numbers the inverse order of their resistances, that 
is to say, from the most to the least conductable, before and after 
the experiments respectively. The zinc of A was in the best condi- 
tion, smooth and clean, but with a few small crystals, E was 
slightly more attacked, but covered with a quantity of large 





crystals, forming a continuous coat. C, G, H, and I, were quite 
clean, but slightly pitted, and rough on surface. B was quite 
dirty, very rough, and traces of local action. D perfectly clean, 
but very much attacked, and great local action. 

These results, I think, afford sufficient data for valuable infer- 
ence. I should select G, where great constancy is particularly 
essential, and final cost a consideration ; the negative pole of this 
element, though expensive, is absolutely perfectly insoluble in the 
solution, and unacted upon by it for any length of time, and the 
eost of replacing it is very small indeed. When continuous 
action, with high electro-motive force is required, element C is 

The same on short circuit, where conductivity is and 


expense is not a consideration, indicates D. When the battery is 
not to be called for an indefinite period, and then only occa- 
sionally, and on eircuit, element A should be selected, espe- 
cially if placed in i positions, the cost of maintenance 


in 
under such circumstances being very small indeed, practicall 
nothing. When, however, great economy in working is essenti 
and constancy not particularly necessary, the element E is deci- 
dedly the best, if it is to be rather constantly used, and on long 
circuit. W. H. CorFin. 
94, Cornwall-gardens, Queen’s Gate, W. 
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BABBAGE AND CLEMENTS, 


Srr,—I appeal to the sense of public justice and fairness that 
governs you, not less than to the position you occupy in relation to 
our profession, to afford me the opportunity for a few words in 
defence of the memory of a man, remarkable as a mechanic, even 
among the eminent mechanicians of the time in which he lived. 

I speak of Joseph Clements. And I feel sure that I need only 
mention his name to awaken the interest of all those among us 
who admire rare powers of contrivance, wonderful personal me- 
chanical skill, and that persevering patience which is the parent 
of all those great works of the engineer’s art of which we are so 
proud, aud which make’an equal claim upon our admiration, 
whether their physical magnitude be measured by a few pounds of 
metal or stretch to thousands of tons, be comprised within the 
four walls of a room or extend over leagues and degrees. 

In the public notice that has been taken by the daily press of 
the death of Mr. Babbage, in some instances, Clements, in the 
matter of the calculating machine, has been severely, and in point 
of fact, very unjustly dealt with. It has been discovered before 
to-day that when men, eminent each in his own line, disagree in 
the course of a work upon which they are together engaged, it is very 
difficult for us, who are more or less blinded by individual prefer- 
ences, to distribute accurately the right and wrong of the quarrel. | 
But when broad assertions are made, and the {personal character, as 
well as the trade skill of the one is traduced for the benefit of the 
other, there is room for the bystanding friend to try to redress the 
balance. 

I, in common, no doubt, with many others who admire in the 
caiculating machine Clements’ wonderful contrivance and ad- 
mirable constructive skill, as well as Babbage’s profound concep- 
tions, and credit that great work to them both, each in his own 
way, felt indignant that the whole blame of the unfortunate 
quarrel that put a stop to it should be thrown upon Clements. 
And I applied to my old friend, Mr. Wilkinson, for such informa- 
tion as should enable me to to set his uncle’s character and con- 
duct in a clearer light, for he was working with him at the period in 
question. From him I have ascertained the following particulars :— 
The connection commenced in May, 1823, when Babbage began to 
employ Clements, especially to cut wheels for him. In January, 
1824, he invited him to his house to see the machine in progress. 
This machine Clements condemned on mechanical grounds, and 
advised Babbage to take the opinion of some eminent mechanic. 
This advice he accepted, and called in the elder Brunel, who 
passed a similar judgment, and, in consequence, the machine as at 
first devised was givenup. Clements was then instructed to forth- 
with get out the drawings for a new and improved arrangement ; 
and he was already at work upon them in February, and fully com- 
pleted them. The work was begun in Augustof the same year, and 
went on till May, 1829, when there was stoppage of nearly a year 
for the want of funds to carryon. In April, 1830, it was taken up 
again, and went on until the final rupture that took place in March, 
1833. This was brought about in the following manner :—Babbage 
conceived the idea that he would have the work done near to his 
own house, al built a workshop in East-street, Dorset-street, and 
called upon Clements to remove his tools there and carry on the 
work, To this Clements demurred unless he were made a sufficient 
compensation for the loss and expense he foresaw would result to 
him. For the new shop being too small for all his work, he would 
still have had to retain his old shop for the principal part of his 
business, and divide himself between the two, and would have to 
incur the expense of a double removal of his plant. Unwilling to 
rest the matter solely on his own judgment, he called in the advice | 
of three friends, all well known at that time in the mechanical | 
world. And upon the mean of their several estimates he based | 
his demand. | 

Babbage objected to the amount, and refused to advance further | 
funds unless Clements came into his views. He was equally | 
determined, and gave notice that unless the accounts outstanding | 
already audited were paid by a certain time the work would be 
stopped; and on March 30th, 1833, it was stopped. In June of | 
the following year the whole machine as far as finished, the 
drewings, and patterns, were handed over to Babbage, and there | 
was an end of it. 

Tt is alleged that the accounts were so irregularly kept that 
they could not be audited. Now the fact is, they were periodi- 
cally audited by Bryan Donkin and Joshua Field, and each indivi- 
dual part of the machine had its name and number, to which the 
men’s time was regularly and separately booked, for the informa- 
tion and guidance of those gentlemen; and the books still exist | 
to speak for themselves. 

It is also made matter of reproach that ‘* Mr, Clements carried | 
away all the valuable tools that had been devised for the work.” | 
Now the work was brought to the existing tools, and because they 
were there; and all the additional tools that were made were made 
at Clements’ own expense, and never were charged to the machine 
at all, Consequently he had the best of rights to refuse to allow 
them to be taken away from him. 

Now, Sir, finally allow me to suggest that your own observation 
anent this matter, that Babbage “ might nave fuund any one of a 
thousand clockmakers in Europe” to do the work, does the calcu- | 
lating machine as well as Clements but seant justice. That 
remarkable work required a no less remarkable workmen to carry | 
is through, I must apologise for trespassing so far upon your | 
valuable apace. 

November 3rd, 1871, 








BOGIE TRAMWAY CARS, 

Sir,—In your impression of the 13th inst. I observe a letter 
from Mr. John Richard Boger, in which he proposes the applica- 
tion of the bogie frame to the wheels of tramway cars. He sug- 
gests that both the back and front wheels be attached to a bogie 
frame, and that the wheels which are acting for the time as back 
wheels be locked by some simple method. Now, if the back 
wheels are locked, we have one set of wheels tending to keep the 
car on the rails and the other tending to lead it off, as will be 
seen at once from Fig. 1 of diagram, the axis of the back wheels 
being always at right angles to the line of traction, instead of 
radiating to the centre of the curve, so that the difficulty of get- 
ting round a sharp curve is almost as great as ever, as the wheels 
do not tend to follow in the same -_ Figs. 2 and 3 show my 
arrangement of what may be termed a double-acting radial bogie, 
by means of which curves of 8ft, radius may be got round with 
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perfect ease and safety. The arrangement is so simple, and effect 
so obvious, that it requires little orno explanation. The traction 
which governs both bogies by means of the two connecting rods 
A, A, may be applied at either end with the same result. The 
centre pin of bogie B moves in a slot at right angles to the axis of 
the wheels, the length of the slot being determined by the dis- 
tances of centres of the connecting rods from the centre pin of 
the bogies, and by the radius of the curves to be got round. Fig. 3 
shows the frame on acurve of 10ft. radius, scale a equal lft. 
I do not know if this arrangement is novel, if not I am surprised 
that it is has not been turned to account before now. 
Frank R. STorig. 

1 Victoria-street, Weatminster, November, 1871. 

P.S —Should you think this worthy of insertion in your 
columns, I will be very glad if you will do so. 





SAFETY FOR COAL MINERS.—COST OF BORING VENTILATORS, 

Srr,—Referring to my suggestions in a former number~if it may 
be practicable to bore holes of 2ft. diameter in or over coal mines 
for ventilation, and for the escape of gas, in advance of the work- 
ing—J beg now to submit the cost of making and tubing such bore 
holes, leaving the merits of the question to the judgment of com- 
petent persons, I have not seen Messrs, Mather and 


| machine, but can judge of iss advantages over others by the follow- 


ing facts :— 
hen manager of some works abroad, and my suggestion to get 
one of these apparatue—a description of ky a friend had sent 
me —was not adopted, I was obliged to get from England a set of 
horing rods and steels on the old plan, with an experienced borer. 
The last I found so slow, and unwilling to change the old slow 
‘ method of boring, that I discharged him, and undertook the super- 





intendence of the boring eet I adopted partly the American 
plan; that is, to get rapid blows when cutting rock. I = 
a beam on a fulcrum, and for shelling, or clearing out the hole, a 
rope with a heavyiron rod on which the shell was screwed; the result 
was that I did three times the work per day compared with what 
was done by the old method with rods and windlass! Now, it is 
indisputable that by doing away with shifting the rods, and 


having a flat rope on a winding drum of 10ft. diameter, as in - 


Messrs. Mather and Platt’s machine, the work must proceed still 
faster than by the plan that I adopted. Messrs, Mather and 
Platt have obligingly supplied me with information which enables 
me to lay the following details and calculations before the public, 
partly contained in a paper read by Mr. W. Mather before the In- 
stitute of Mechanical Engineers at Birmingham, November 4th, 
1869. 

From the great variety of geological strata, and the faults therein, 
it is jomenetine to give any general rules as to the rate of boring ; 
I will therefore quote from the above named paper what has 
actually been done with this machine, At Middlesbrough, near 
Newcastle, a bore hole of 18in. diameter was made through red 
sandstone, clay, white sandstone, marl, and gypsum, to the depth 
of 1312ft. in 540 days, giving an average of 2ft. 5in. per day of 
twelve hours, including 150 days’ delay for pumping out water, Xc. 
The first 600ft. were bored at the rate of 6ft. per day; no tubing 
was employed. At Norwich a bore hole beginning at 2ft., endin, 
at 18in. diameter, was made to the depth of 1184ft. in chalk an 
large flints--the last much impeding the progress of the work—in 
616 days, including all delays; the average per day was lft. 1lin. 
The first 420ft. were bored in twenty-six days, averaging 16ft. per 
day; and the first 900ft. in 130 days, giving an average of 7ft. per 
day. At Ferry Hill the Weardale Iron Company bored 303ft, in 
the coal measures at the rate of 9ft. per day. Other borings inthe 
coal measures have averaged from 1ft. Gin. per day to 4ft. 2in. per 
day. We may compare the above rate of boring with the old 
method with rods and steam power by what was done by the 
Metropolitan Board of Works at Crossness, to procure water for 
the pumping engine, as stated in THE ENGINEER, at the cost of £6500. 
I since learn as follows:—The bore was made of 18in. at top, 
diminished to 3in. at bottom, and bored to the depth of 930ft. in 
two years and a-half ; that the boring alone cost £3600. The strata 
were gravel, chaik, and blue clay; only 300ft. of the hole was 
tubed. 


The Cost of Messrs. Mather and Platt’s Machine and Plant. 

A patent earth-boring machine, with 18in. percussion) £ s. d. 
cylinder winding engine, &c. dic. .. «+ «2 oe oe 

A 15-H.P. steam boiler, with all fittings complete .. .. 

A complete plant of tools. &c. &c., for boring holes of 
24in. and 18in. diameter to the depth of 1200ft. ; weight 
about twenty-three ton .. «+ «se of «2 «+ os 

Cost of a large movable sheet, timber and carriage of 


1212 0 0 





plant to place, Say .. «2 «+ 6 «2 «+ oe 1ss 0 0 
Total outlay of capital for plant, &c... .. «. «+. 1400 0 0 
Cost of boring per day, counting 312 days in the year :— 
ation of plant 10 per cent. per annum, on £1400 
is £140, or per day se .. se se e2 6 8 +e oe 090 
Interest on capital, 5 percent... .. «. se «2 «2 + 046 
Wages of five men for the week £8, per day (four men 
can workthe machinery) .. .. «. «+ «+ «+ « 16 8 
Tron and steel for repairs of tools .. .. «6 «+ «+ « 024 
Fuel for all purposes, one ton of slack coal =... «+ « 050 
Oil, &c., for machin: ce 00 00 08 ce ef 66 ee 03 0 
Sundries and unforeseen expenses, SAY «sks ante ne 026 


Cost of boring per day of twelve hours .. «+ «+ 213 0 
As an example, we will take an extreme case of the boring being 
in the coal measures 1200ft. deep :— 
Say, the first 600ft. at the rate a=. 6in. 


per day, Gr «o. .. «. «. 240 days 
The next 300ft. at the rate of 1ft. Bin. 
per day, or 200 days 


The next 300ft. at the rate of lft. per 
day, OF se se oo ce oe 300 days 
Total 1200ft. .. .. .. 740 days at £2 13s... 
Cost of tubing the above bore-hole ;—- 
Cast iron tubing § thick, with — iron 


1%8 0 0 


couplings, S00ft., of 2ft. diameter, at 
£1 188. per foot... .. -. ws «+ ee «« £1320 0 0 
400ft, do., 1Sin. diameter, at £178. per fout ot 0 0 
Two bell-mouths, £3 3s. and £3188. .. «. z : ° 

One ateel driving shoe «+e ee oe oe 
Two pah of wrought iron clamps, £7 and £8 s B 0 
0 


Say, carriage to place and extralabour  .. 
Cost of tubing the bore hole.. .. «2 «+ os «- 190 0 0 


Total cost of 2 ft, diameter bore hole 1200ft. deep, with 
cast 


Bé 6b pe oe oo ge ce ce oo 888 0 O 
At pn le re 5 diameter bore hole, 90°ft. 
of it were bored in 13u days. at £2 12s. .. £34410 0 
And the whole depth, 1184ft., were bored in 
616 days, at £2 138.,iaonly .. «. «. 1632 0 0 
Machines and plant are let out to hire, but I find that the cost 
of boring comes much higher by that plan, . Deacon, 


ROAD LOCOMOTIVES, 

Srr.—I have read with great interest your remarks on road 
locomotives, and I agree with you as to the unsuitability of 
vertical boilers for the purpose of locomotion. Any person having 

among locomotives must be aware of the 
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superiority of the horizontal tubular boiler over all others, with 


regard to economy in fuel, great evaporating power, &c. &c. How | 


the engineers who design road engines can ever suppose that a 
vertical boiler is better than a horizontal I cannot imagine. My 
plan, which I do not think has been tried yet, is as follows :— 
That a road engine should be made the very same as a railway 
locomotive, only as light as possible, with the tank on the top of 
the boiler, the wheels about 3ft. Gin. diameter, and the engines 
direct acting, and, instead of running with the funnel last, I would 


run the same way as on the railway, that is, funnel first, and have | 


the steering rod ‘ht through to the foot-plate at the fire-box 
end, so that one man could steer and drive if necessary. If the 
slide valves were made with a short travel the engines could be 
worked expansively by the reversing lever, as in railway locomo- 
tives, and the blast thus rendered less noisy. Of course Thomson’s 
india-rubber tires should be 

Great King-street, Edinburgh. ‘W. Campsett Morr. 

P.S.—Of course when I say the same as a locomotive, I mean 
-_ three wheels, the one in front to be a little smaller than the 
others. 





STEAM ON THE ROAD, 

Srr.—In perusing Lieutenant Crompton’s graphic description of 

Rdinburgh with the Ravee, as ye your excellent 
leader on the subject, and also the further correspondence thereto 
relating in your last number, the thought occurs, how is it that 
the Indian Government does not adopt a systems of tramways in 
districts not supplied with railways. Good roads and facility of 
traffic are the first stepping stones to civilisation, and a largecountry 
like India would benefit immensely rate means of inter- 
communication, On a system of tramways in India light engines 
might be very usefully employed as the motive power. Whether 
the boiler should be of the vertical or of the locomotive type is a 
question that the Indian Government could soon settle for itself 
by inviting inventors and manufacturers to come forward with 
their designs. The boiler that evaporated the largest agen 
of water, with the smallest quantity of fuel, in a given time, an 
with the greatest safety, should be selected as the type for general 
use. To obtain the greatest results with the greatest economy of 
fuel is the point to be aimed at; but judging from your remarks 
respecting the boiler of the Ravee, and also the boilers of the 
usual locomotive type, this point of greatest economy has not yet 
been attained. Should the Indian Government be in earnest on 
this subject, an opportunity here offers for it to promote the solu- 
tion of this question, J. F. Coe. 

Sutton, Surrey. 








SALE OF MACHINERY AT BIRMINGHAM. 


Messrs. BLOORE ANDSON, the well known auctioneers, of Cannon- 
street, Birmingham, sold on Tuesday week last, at the works of 
Messrs. Eades and Son, 7 and 8, Lichfield-street, several small but 
good machines. The latter gentlemen are makers to a large ex- 
tent of engineers’ screw stocks, dies, and taps, and the celebrated 
Eades’ patent epicycloidal pulley blocks ; they have also carried 
on the manufacture of small machines, such as lathes, drilling 
machines, &c., but having obtained great notoriety for the produc- 
tion of their pulley bl and screwing tackle, they are relin- 
quishing the former portion of the business, and will devote them- 
selves entirely to the other. The sale was to clear out the tools 
that had been used in the old trade, so that room might be made 
for those of a lighter description. The premises are situated 
right in the heart of the town of Birmingham, and are well suited 
for the manufacture of the smaller articles. They are small, but 
yet it is surprising to see the amount of work that can be turned 
out from them, and the way in which space is economised. The 
things as a rule sold well, considering they had been in use a long 
time, with a few exceptions, Following is a priced catalogue with 
full criticisms :— 

LOT. Fitting Shops. 

1, 30in. turned pulley, 6Jin. on face. 

2. Two 20in. do., 4in. and 5in. on face, 

3. One 16in, do., 9in. on face ; one 17in. do,, 64in. on face, and 
three smaller do., £2 15s. 

4. Small circular saw bench, with fly-wheel, crank, and treadle, 
£1 5s. 

5. Quantity of steeled mandrils, 1}d. per lb, 

6, 2-horse power steam cylinder, £1 7s. 6d. 

7. A gasfitter’s pipe vice, jin. to 2in., 7s.6d. [Fair prices for 
the opening of a sale. The mandrils were cheap. Lots 1,2, and 3 
were sold together. ] 

8. An excellent back-geared self-acting screw-cutting lathe, 54in. 
centre, on 4ft. iron bed and standards, with compound slide, back 
centre, guide screw, and set of change wheels, £7. [Well used; 
moderate price. ] 

10. A powerful self-acting boring machine, on 6ft. iron bed, to 
bore a hole 24in. deep, with 12in. face-plate, set of boring bars, 
two steadies and overhead gearing, £5 10s. [This was a good auc- 
tion price. ] : 

11. A capital self-acting slide and screw-cutting lathe, 7in. 
centre, 8ft. iron bed and standards, with double-geared headstock, 
back centre, compound slide rest, guide screw, set of twenty-two 
change wheels, and overhead motion and disengaging gear, £36. 
[A very nice little tool; rather cheap. ] 

13. "Quantity of lathe tools, 

14. Do. _do., 34d. per lb, [Sold well for old second-hand 
tools. Lots 13 and 14 were sold together. ] 

15. A powerful and very superior double back-geared self-acting 
acrew-cutting lathe, 104in. centre, on massive 16ft. gap bed, with 
compound slide rest, guide screw, set of change wheels, back 
centre, 20in, face-plate, angle and catch plates, and overhead 
motion, with disengaging gear, £31, [Very fair price; had seen a 
deal of wear.] 

16, Carriers and lathe tools, 3d. per lb. 

17. An extremely powerful and nearly new self-acting screw- 
cutting lathe, 12in. centre, on very massive 24ft. gap bed, to swing 
46in., with compound slide rest, back centre, guide screw entire 
length of bed, set of change wheels, 3lin. face-plate, overhead 
mvtion, &c., £66. [A good tool but rather light; went very cheap. ] 

18. Carriers and lathe tools, 3d. per lb. 

19, A superior double back-geared screw-cutting lathe, 8jin. 
centre, on 10ft. iron bed, with compound slide rest, face and catch 

lates, back centre, set of twenty-two change wheels, and over- 
oe motion, £27. [Good auction price.] 

20. An admirably constructed planing machine, by Oldham and 
Richards, Manchester, with 6ft. bed, will plane 4ft. by 18in. square, 
self-acting in vertical, angular, and horizontal cuts ; vice on table, 
fast and loose pulleys, and driving gear, £25, [Not in the best of 
order; sold well.] . P 

22. Another very excellent self-acting planing machine, with 7ft. 
bed, will plane 6ft. by 294in. by 26in., with angle plate, parallel 
vice, and driving gear, b 

23. Planing tools, 4d. per Ib. q 

24, A valuable new shaping machine, 7in. stroke, on 3ft, iron 
bed, with rising table, parallel vice, and overhead motion, This 
machine is self-acting in horizontal and circular cuts, £28. [Fair 
little tools, but not of the best make; quite the average prices. ] 

25. A superior self-acting vertical pillar drilling machine, with 
rising and falling table, cone pulleys, overhead motion, &.., 
£11 10s, 

27. Grindstone, with iron trough. spindle, cone fulley, and 
counter shaft, £2. [Suld very well, having been long in use; good 

Wiee, 


2). New lathe castings, about five tons. 


36. An excellent new back-geared lathe head, 64in. to centre, 
with pulley for gap band, £4. 

‘ 7 — 24in. brass dividing plate, up to a thousand, 
1 12s, 6d. 

39, Powerful and excellent 8-ton lifting jack, by Haley, £3 17s.6d. 

40. 4-ton do., £2 15s. fetched quite their value, con- 
sidering they were mostly incomplete things. ’ ; 

41, Case of engineers’ stocks and dies, from jin. to 1}in., with 
two taps to each size, wrenches, &., £6. y 

42. A set of screw stocks, taps, and dies, from Zin. to jin., and 
wrenches in case, 

44, Set of tin. to fin. stocks and dies, 14s. 

45. Odd stocks and dies, £1 10s. 

49. Set of Eades’ patent pulley blocks, £1 15s. 

51. Setof do. do., £1 7s. 6d. 

52. Setof do, do., £1 12s. 6d. 

[The screwing tackle and pulley blocks, which are all Eades’ 
make, sold remarkably well.] 

Smith's Shop and Yard, 

57. Smiths’ anvil, £1. 

58. Smiths’ tools, 6 cwt., £2 15s. 

59. An eccentric punching and shearing machine, £17. [Very 
fair price. ] 

61. Thirty-five feet driving band, 10s. 

63. Iron vice, 10s. 

64. Set of shear legs, with pulley blocks and rope. 

65. Set of do, do., £210s. [Lots 64 and 65were sold together.] 

67. An unfinished bicycle. 

68. pb peey | of malleable iron bicycle castings, £1 12s. 6d. 
[Lots 67 and 68 were sold together. About the ordinary auction 
amount. } 

Valuable Wood and Iron Patterns. 

71. Set of lathe patterns, comprising bed, standards and single 
split, cone, and solid collar head rests, T’s, back centres, quadrant 
and plain slide rests, pulleys and fly-wheels for 12ft. bed, and 12in. 
centres, 

72. Set of do. do., 10ft. bed and 10in. centre. 

73. Set of do. do., 8ft. bed and 8in. centre. 

74. Set of do. do., 6ft. Gin. bed and 7in. centre. 

75. Set of do. do., 5ft. Gin, bed and 6}in. centre. 

76. Set of do. do., 5ft. bed and Gin. centre. 

77. Set of do. do., 3ft. 9in, bed and 5in. centre. 

78. Set of do. do., 3ft. bed and 4in. centre. 

79. Set of do. do., 2ft. Gin. bed and 34in. centre. 

80. Set of patterns for flat tray lathe beds and standards. 

81. Set of London lathe patterns, with head 4in. to centre, back 
centre, and turned iron fly-wheel pattern. : 

82. Set of 5in. do. do, 

83. Set of Gin. do. do. 

84. Set of patterns for universal chucks, din. to 16in. diameter. 

85. Set of 4in. to 10in. oval, do. 

86. Set of valuable and very complete patterns for screw-cutting 
lathes, comprising bed, standards, double-cone collar back geared 
heads, compound slide rests, back centres, steadies, brackets, 
pulleys, change wheels, &c., for 15ft. bed and 12in. eentre. 

87. Do. do., 15ft. bed and 10in. centre. 

88. Do. do., 12ft. bed and Yin. centre. 

89. Do. do., 10ft. bed and 8in. centre. 

90. Do. do., 8ft. bed and 7in. centre. 

91. Do, do., 6ft. Gin. bed and Gin. centre. 

92. Do. do,, 5ft. bed and 5in. centre. 

93. Do. do., 4ft. bed and 4in. centre. 

94, Set of planing machine patterns, to plane 5ft. by 1Sin. by 


. Do. do., to plane 5ft. by 2ft. by 2ft. 
5. Punching and shearing machine pattern to punch 
plates. : 

97. Do. do., to punch jin. plates. 

98. Set of parallel vice putterus. 

99. Set of screwing machine patterns, lin. 

100. Do. do., 1}in. 

101. Do. do., 2in. 

102. Set of shaping machine patterns, 7in. stroke. 

103. Set of lever drilling machine patterns. 

104. Do, do, 

105. Do. do, 

106. Set of pillar drilling machine patterns. 

107. Set of powerful self-acting drilling machine patterns, 

108. Do. do, 

109. Do. do. 

110. Portable hand drill patterns 

111. Do, do, - 

112. Quantity of assorted wood patterns in lots. 

113. Do. wood engravers’ blocks, for pattern books. 

114. Sundries. [The whole of the foregoing patterns were sold 
for £30. The price is very small, if their original cost is to be 
considered, but yet it is more than the average amount generally 
obtained at sales. Patterns, as a rule, go for little more than the 
cost of fire-wood, and we suppose it is because of the great variety 
of opinion as to the best forms for tools and machinery. Every- 
one thinks his own ideas are best. ] 


Jin, 








TWIN-SCREW INVERTED DIRECT-ACTING 
ENGINES AND BOILERS. 


Our full-page illustration in this week’s publication represents 
an arrangement of twin-screw engines and boilers by the well- 
known firm of Laird and Sons, Birkenhead. 

The engines are the inverted, or steam-hammer class, and the 
injection condenser is in the centre of the hull, the air pump being 
worked by a separate engine, horizontally arranged with two fly- 
wheels. This engine’s steam cylinder is 12in. in diameter and 
18in. stroke. 

The screw-engine cylinders are each 23in. in diameter and 18in. 
stroke, and the slide valve are situated between them, with the 
link motion directly connected under the casings with the eccen- 
trics between the inner bearings for the main crank shaft; the 
starting gear for each pair of engines being at the hull side of the 
A frames. 

The feed and bilge pumps are at the beam end of the engines, 
ape derive their motion from disc pins on the end of the cranked 
shafts. 

The boilers are of a novel character, and cylindrical in the shell 
beyond the fire-box, which latter is as for locomotives, The tubes 
in front of the fire-box are few in number, but large in diameter, 
and connect this box and the combustion chamber together ; the 
flame then returns through a more numerous set, smaller in 
diameter, over those of the larger size, the smoke-box being near 
the front end of the boilers, the shells of which are 7ft. in dia- 
meter and 15ft. long. 





LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—A very large attend of bers at the ordinary montbly 
meeting on the 4th inst. testified to the great interest felt in the 








promised paper of Mr. Thomas Haughton on *‘ Machinery Used in 
the Manufacture of Cloth.” Mr. J. Newton, C.E., presided, and 
the proceedings were highly instructive Several new members 
were elected, and among them Mr. Robsur, engineer to the 
Victoria Dock Company. 

South KEnstncton Museum. — Visitors during the week ending 
November 4th, 1871:—On Monday, Tuesday, and Saturday (free), 
from 10 am, to 10 p.m., Museum, 9731; National Portrait and 


30. Do, do., £4 per ton. [Lots 29 and 39 were sold together.) | other galleries, 1178; on Wednerday, Thursday, and Friday 


3L. Unfinished eccentric punching and shearing machine, £9 10s. 

34. Self-acting half-geared head and cross slide, with screw to 
elevate top, back shaft, &c., suitable for gun work, £3, 

35, Twe cotton press screws, with brass boxes, £1. 


(admission 6d.), from 10 a.m, till 4 p.m., Museum, 1607; National 

Portrait and other gulleries, 37; total, 12 553; aver.ge of corre- 

sponding week in former years, 10,967. Total from the opening of 
, the Museum, 10,887,385, 
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THe CaHIcaco Fire.—The area burned over by this fire approxi- 
mates four square miles. Ten thousand buildings were destroyed, 
2000 of which were business houses. The total loss, as gathered 
from various estimates, cannot be much less than 200,000,000 dols. 
The people rendered homeless by the disaster number probably 
not less than 100,000. 

ANSTRUTHER PrieR.—Since the overthrow of the portion of the 
new pier by the storms of last month advantage has been 
taken of the favourable weather to push forward the operations 
connected with the repairs. A large staff of workmen were 
employed for some time in working up till ten or eleven o'clock 
every evening, in order that the portion of the pier overthrown 
might be re before another storm. is was fortunately 
accomplished, and as the gap has been built up with solid con- 
crete in blocks weighing about 20 tons each, and as it is intended 
to deposit from 150 to 200 of these blocks at the back of the pier, 
it is expected that the quay will be able to resist the violence of 
future storms. 

ENGINEERING IN GLASGOW.—Messrs. Brassey are pushing on 
with the new works at Plantation Quay. Already 88 cylinders 
are in place, and of these no fewer than 78—giving 312 lineal 
yards of quay wall—are sunk to the required depth. The back 
wall of the first shed on the new quay, measuring 448ft. in length, 
is now ready for the iron roof, while the building of the wall, or 
superstructure, has advanced as far as 236 yards from the end of 
Mavisbank Quay, and of this length 167 yards are ready for the 
cope. The erection of the Yorkhill wharf is also being proceeded 
with. About 15,000 cubic yards of excavation have been removed, 
and 343 main piles driven home. Upwards of 350 short piles have 
also been driven, 460 square yards of joisting and surface plank- 
ing finished, and 365 square yards of back planking fixed. The 
first step in the construction of Stobcross Docks has been taken in 
the shutting up of a portion of the Pointhouse road, to enable the 
dock entrance to be formed, and already dredging has commenced 
at that point to widen the river to the line of the quay wall. This 
widening will effect a great improvement in the lower end of the 
harbour, by the removal of an objectionable bend. It will thus be 
seen that the harbour improvements, which will confer untold ad- 
vantages upon the ——s trade of the port, are being proceeded 
with energetically, and in a manner satisfactory to all concerned. 

ENGINEERING Society, Krve’s CoLtEece.—The last general 
meeting of this society was held on Friday, November 3rd, Mr. 
Hunter, president, in the chair. A paper on the “‘ History of the 
Steam Engine” was read by Mr. Terry, who commenced by giving 
an account of the contrivances described by Hero (130 B.c.) for 
the purpose of producing magical effects by steam. He then drew 
a passing notice on the rumours of steam moved mechanism, 
which rumours became matters of fact in the hands of the Mar- 
quis of Worcester (in 1663), describing the improvements in the 
designs of the Marquis effected by Savery (1700), of which the 
employment of a vacuum was an important one. The author then 
spoke of the application of the cylinder by Newcomen (1710), and 
of the fortunate discovery of jet condensation through a fault in 
the casting (1712), together with self-acting valve gear by Humphry 
| Potter (1713), mentioning also the re-arrangements effected by 
| Smeaton in the celebrated Chase Water engine (1772). He then 
| described the miraculous changes introduced by Watt (1778), such 











as the separate condenser, the double-acting system, the system 

of working expansively, the production of rotary motion by the 
| crank, and the invention of the governor, which inventions, in 

point of efficiency, bring the beam engine nearly up to its condi- 

tion at the present day. Want of time prevented enlargement on 

the numerous inventions of Watt. The Engineering Society will 

have much pleasure in admitting visitors who may feel interested 
|in the papers. Paper for November 17th, ‘The Wolf Rock 
| Lighthouse,” by Mr. Douglass. 
THe Sovurh STAFFORDSHIRE AND East WORCESTERSHIRE 
Mrinine InstITUTE.—A meeting of the above institute was held at 
the Mechanics’ Institute, Dudley, on Monday last. Mr. W. North 
a and there were also present Messrs. G. Taylor, J. Hughes, 
. Latham, R. Latham, J. Rogers, J. Cole, Thomas Parton, H. M. 
Morrison (Manchester), J. M. Fellows, I. Meacham, W. Spruce, W. 
H. Hall, Henry Johnson (hon. sec.), and Henry Johnson, jun. 
(assistant secretary). It was announced by the hon. secretary 
that Mr. Morrison had promised a paper on the invention of a 
| small winding apparatus to be worked by an engine instead of 
| horse power, as is the case with the present clumsy wooden gins. 
| Mr. Johnson then exhibited Mr, Hollier’s new fossil, Zophrynus 
| (Curculioides) Prestvicci, figured and described by Mr. H. Wood- 

ward in 2 recent number of the ‘Geological Magazine.” The 

members present “ye their surprise and pleasure at the sight 
| of the very perfect fossil, and high praise was awarded to a pair of 
| casts taken from it by Mr. H. Woodward, who is also the curator 
| of the British Museum. Later in the evening Mr. Hollier, in 
answer to a vote of thanks awarded him, said the fossil was unique, 
so far as that district was concerned. The authorities of the 
British Museum were very anxious to have the fossil, and if they 
did, he hoped he should have a number of casts to give to local 
meseum and to his friends, The fossil was found in the clay iron- 
stone nodules of the district, and more attention ought to be given 
to the inspection of these nodules in order that they might discover 
other specimens which were, up to this time, supposed to be found 
in the Shropshire coal-field alone. In stating that the fossil came 
from the south-west of Dudley, he added that it came from the 
10ft. bines ironstone, immediately overlying the thick coal. The 
hon. secretary then exhibited by mee of powerful microscopes 
transverse sections of coal, and other English and foreign minerals, 
Mr. Hollier exhibited rock specimens by means of the polariscope. 
Transverse sections of American coal and Rowley Regis basalt 
were particularly admired, The object of exhibition was to show 
the vegetable origin of coal, which wasclearly demonstrated. The 
hon. secretary said he had pleasure in referring to the explorations 
of Mr. J. 8. Dawes, in search of coal at Hales Owen. Mr. Dawes 
had been sinking and exploring during the past seven years, ata 
cost of about £20,000, and he hai at length discovered a portion of 
the thick-coal, 14{t. thick, after driving 1005 yards from the pit 
bottom. There were twoshafts, one 8ft. andthe other 11ft. diameter. 
A thin-coal about a yard thick was found at a depth of 308 yards, 
and at 420 yards they came upon the Upper Ludlow limestone. 
The driving of the 1005 yards was towards Old-hill, and the last 
portion—about 200 yards—was in much disturbed ground, which 
terminated at a downfall fault, and this brought in the thick coal. 
As the roof rose and the floor dipped, it was contidently expected 
that the full thickness of the thick coal would be found at 2 short 
distance from where the workmen now were engaged. Mr. Dawes 
had 1000 yards yet to drive through Lord Lyttelton’s property, in 
the direction of Mr, W. H. Dawes’ mines at Haden-hil! and Golden 
Orchard. A jackey pit had been sunk in the 14ft., which was 
found to be good coal, and in a fortnight’s time the bottom of the 
gate-road would be benched up and the coal open for inspection. 
None should be more pleased with the success of Mr. Dawes than 
the members of that Institute, for he had fought the battle of 
finding the thick coal well, and almost single-handed. In answer 
to the chairman, the hon. secretary said the discovery did not 
affect the prospects of Wassel Grove. He might also add that the 
1005 yards lay; perfectly dry and level, and the black bat, which 
usually lay on the top of the thick was as thick and as kind- 
looking as anyone could wish. Mr. John Hughes called attention 
to the report of Mr. J, P. Baker, the Government inspector for the 
district, and said he had not the slightest doubt but that the 
members must have read with pleasure that the number of deaths 
from mining employments had fallen off fifty per cent. since the 
Government inspector had taken office, and a decrease of 25 per 
cent. during the year. Such a report ought to stimulate every one 
having charge of mines to prevent, as far as possible, acci‘lents or 
fatalities. ‘his, he believed, could be dune easily, if they had the 
co-operation of the deputies and the workmen, The chairman said 
the report bad altogether a pleasant feature, and there poy had 
been a great decrease in the number of deaths compared with the 
quantity of material raised. 
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TO OORRESPONDENTS. 
*,* We cannot undertake to return drawings or manuscripts; we 
must there; our to keep copies. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order 
that answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

Honour TO wHom Honour 1s Dur.— We can pay no attention to 
anonymous communications, Your letter lies in our waste basket. 

J. G, R. (Aylesbury).— We have no recollection of the lamp, and we do not 
think it was noticed, at all events we cannot identify it by the name ,ou 


give. 

J. N. G.—The name of the inventor of the displacement meter is A. M. 
Bennett. It was practically applied in taking out the quantities 
of rivets, bolts, and small irregularly shaped bodies of iron. We believe 
it was patented, and, if s0, you will find a description at the nearest 
public library where specijications are kept. 

Taci1vs.— You can use the galvanised piping, but it is by no means certain 
that the water delivered from it will be absolutely pure and free from 
metallic taint. You can get enamelled pipes, which will serve your 

rpose better, we think, than galvanised iron. 

MILLERS.— We do not think that there is any special treatise in existence on 
apparatus for raising grain. You will find an account of the very 
beautiful apparatus in use in the Liverpool Dock stores in our impression 
Sor February 26th, 1869. Grain can be raised and conveyed through great 
distances by a current of air. See Smith's patent, taken out about 1859 or 
1860, and Bruckshaw’s patent, of u little earlier date, 

Z. Y. X.—When the beam is horizontal the centre of the crank pin should be 
a@ little above a horizontal line drawn through the centre of the crank 
shaft. The piston will be a little above the centre of the length of the 
cylinder because of the angular position of the parallel motion main link. 


CONCRETE RESERVOIRS. 
(To the Editor of The Engineer.) 

Srr,—Can any correspondent inform me whether any large reservoirs 
for the supply of water to towns have been formed of concrete alone ; if so, 
whether frost has had any effect on the sides if the water-line is 
variable ? iL 

November 3rd, 1871. 





WATER POWER. 
(To the Editor of The Engineer.) 

Sir, —I wish to utilise the power of a small stream having a constant 
flow of 2} cubic feet per second and an available fall of 20ft. I wish to 
use the power in pumping water to a considerable distance and height. 
From which appliance should I get the best result out of my waterfall— 
an hydraulic ram, a turbine, or a water-wheel? Any information will be 
much esteemed. InQuIRER. 





STEAM BRAKES. 
(To the Bditor of The Engineer.) 

Srr,—Will some of your readers oblige me with the following infor- 
mation ?—I have put a steam brake on a pair of horizontal win 
engines. Diameter of brake wheel, 15ft. 6in., and Tin. in breadth, an 
lagged with dry elm, and the brake bands 7in. by gin. wrought iron and 
clip, the circumference of the wheel; diameter of the steam brake 
—- 7in.; pressure of steam on the piston, 40 1b. per square inch ; 
the lever on the brake bands, and connected to the piston-rod, is 6ft., 
and the fulcrum 6in. What power will this be upon the brake wheel 
when the brake is applied? A formula upon the same will oblige 8. D. 

November 3rd, 1871. 

There would be no difficulty in answering our correspondent’s question 
if we were quite certain as to the coefficient of friction between elm and 
iron on which it would be safe to reckon ; we, therefore, insert our corre- 
spondent’s letter in the hope that some of our readers can supply us with a 
Sew facts as lo the actual efficiency in practice of brakes such as our corre- 
spondent describes. The point is one of considerable importance, but it 
has never yet been properly investigated.—Ep. E. 


MEETING NEXT WEEK. 
Tae Lystirumon or Civit Encrneers.—Tuesday, November lath, at 
8 p.m.: “‘ Pneumatic Despatch Tubes ; the Circuit System,” by Mr. Carl 
Siemens, M. Inst. C.E. 








Tae Enarneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
Srom the office on the following terms ( paid in advance) :— 

Halj-yearly (including doublenumber).. .. .. £0 14s. 6d. 
Yearly (including two doublemumbers) .. .. «.. £1 9a. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made, THE ENGINEER is registered for transmission abroad. 

Letters relating to advertisements and the publishing department of the paper 
are to be addressed to the Publisher, Mr. George Leopold Riche; all other 
letters to be addressed to the Editor of Tae Encrnger, 163, St: \ 

Advertisements cannot be inserted delivered before siz o’clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. Ali single advertise- 
ments from the country must be accompanied by stamps in payment. 
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PORTABLE ENGINE BOILERS. 


We have often pointed out that theexperimentsconducted 
with steam engines by the engineers and judges of the 
Royal Agricultural Society are almost unrivalled for accu- 

and completeness. This. fact applies with special 
force to the Wolverhampton trials. The extracts from the 
society's journal, which we published last week, for 
example, contain a mass of information collected and com- 
iled with a care, a skill, and an amount of real mental and 
Bodily labour which would be incredible to those who had 
not witnessed the exertions of the judges and engineers at 
Wolverhampton, Barnhurst, and Stafford. But minute as 
the tabular statement of results published in the journal 
is, it was yet deemed lacking in one point. No one knew 
accurately what the comparative efficiency of the coal 
used in the trials was. To remove this blemish, and 
to enable future exhibitors to understand the precise 
nature of the fuel with which they will have to deal, Mr. 
Menelaus has had the coal used habitually by the society 
analysed, with results which we shall now proceed to place 
before our readers. They were not obtained in time for 
publication in the society’s journal. It is well known that a 
smokeless, or nearly smokeless, Welsh coal must, by 
the rules of the society, be used by exhibitors, and this 
coal is su plied, free of cost, by e society, It comes 
from the pits, in South Wales. It is clean, 





rather hard, burns without much smoke under any cir- 
eumstances, and, with the least care, no smoke is evolved. 
It requires a good draught, and some little skill on the 
a of those using to get the best results. Mr. Mene- 

us ee in his ysis a statement of the theo- 
retical efficiency of the coal, deduced from laboratory 
experiments carefully conducted in the usual way, 
which it would be out of place to detail here. it 
will be enough to state in general terms that the consti- 
tuents of the coal, both as to kind and quantity, are 
ascertained by analysis, and the theoretical value of the 
fuel is deduced from this analysis, the results being given 
in terms of the number of pounds of water which would 
be evaporated, vided all the heat resulting from the 
combustion of the fuel were imparted to the water, and 
none suffered to escape up the chimney or by radiation. 
But in all practical boilers much of the heat escapes 
without being communicated to the water. In no case 
can gases leave the flues of a portable engine, for example, 
at a less temperature than that of the water with which 
the flues are in contact. The temperature in the smoke- 
box is therefore always comparatively high. It follows 
that as the construction of boilers varies, so one boiler will 
take up more heat than another, and, ceteris paribus, that is 
the best boiler which utilises the largest proportion of the 
heat developed during the combustion of the coal in the 
furnace. This much premised, our readers will be able to 
understand in a moment the following statements of the 
results obtained by Mr. Menelaus, and of the relative 
efficiency of the boilers tried at Wolverhampton and Barn- 
hurst. First, as to the coal :—A sample selected from that 
used by the Royal Agricultural Society gave an absolute 
calorific efficiency of 15°3 lb. of water evaporated from 
212 deg. by 11b. of coal. To render this statement of 
value Mr. Menelaus supplies the following additional 
figures for the sake of comparison :—Ebbw Vale coal as 
tested by the Admiralty chemists has a_ theoretical 
efficiency of 16°8 lb., and Powell's Duffryn of 16°3 Ib. 
of water evaporated per pound of coal. ‘Tests of a similar 
character applied to other coals give for the best 
Aberdare supplied to London 15°91b.; best Newcastle 
coal, about 15 1b, ; petroleum, 22 Ib. ; coke, 13°2 lb.; dry 
peat, 101b.; and dry wood, 7°51b. of water evaporated 
per pound of fuel. It thus appears that, although 
Llangennech coal is a very good, it is not a super-excellent 
coal. It is not as good as the best Aberdare, and it is very 
little better than the best north-country coal. 


From the foregoing figures we can deduce the efficiency 
of the boilers tested. Thus the average evaporation for 
the ploughing engines, reduced to a feed temperature of 
212 deg., was 8°6 lb. of water evaporated per pound of coal. 
If the boilers had been perfect heat users, they would have 
given, as we have seen, an evaporation of 153lb. There- 
fore, their actual efficiency was 56 per cent. of perfection. 
The average evaporation of the traction engines, with 
locomotive boilers, was in the same way 8°94 lb., and their 
efficiency was therefore 58 per cent., while the pot boilers 
evaporated 7°61b., and their efficiency was consequently 
but 50 per cent. 

It will not be uninteresting to consider for a moment to 
what causes the loss of so large{a percentage of efficiency 
isdue. It will not do to assert that it is impossible to 
obtain better results. The old society’s boiler evaporated 
at Oxford 9°3 lb. of cold water—70 deg.—per pound of coal. 
Mr. D. K. Clark’s experiments with locomotive boilers 
gave an evaporation of from 7‘2 1b. to 8°751b., while Lord 
Dundonald evaporated over 14lb. from a temperature of 50 
deg. with hand-picked Llangennech coal. It will be a matter 
of the last importance to competitors next year at Cardiff to 
obtain the highest possible results from their boilers ; and 
it would be a very bad engine indeed which would not 
win if anything approaching to the evaporation obtained 
by Lord Dundonald could be got from the boiler sup- 
plying it with steam. It is absolutely certain, however, 
judging from past experience, that not more than 9°5 1b. or 
perhaps 10 Ib. of water will be evaporated from a tempera- 
ture of 70 deg. in any of the portable engines exhibited. 
Their maximum efficiency, therefore, will not exceed 75 
per cent.; it will more probably not exceed 65 per cent. 
In what direction are we to search for the obstacles which 
stand in the way of obtaining a better result? These are 
not far to seek. At the outset, it is clear that the gases 
cannot leave the tubes at a less temperature than that 
proper to the water contained in the boiler, say 324 deg., 
corresponding to a total pressure of 95 1b. per square inch. 
However carefully the tubes may be swept at first, soot 
is certain to be — in them during the firstfew minutes 
after starting. is inside, and the presence of a little de- 
posit outside, will entail such a reduction in their conducting 
powers, that a difference of at least 70 deg. or 80 deg. 
must exist between the temperature of the and that 
of the water before any heat will pass from the former to 
the latter. It is hopeless to expect a much lower tempera- 
ture in the smoke-box than 400 deg. The use of feed- 
water heaters, depending for efficiency on the waste gases, 
has nothing to do with the question at present, because 
the engines being non-condensing, about six times as much 
heat passes off in the waste steam as would raise the 
temperature of the feed to 212 deg. Something might 
perhaps be ~—s by driving the feed heated to that 
temperature by the waste steam through a coil of pipes 
in the smoke-box, but not much. In the space 
available it, is improbable that the feed could be 
raised to the full boiler temperature. A little might 
be gained, however, by putting a a diaphragm 
across the boiler within a foot of thefront tube plate. The 
top of the diaphragm would reach a little above the ordi- 
nary water level. The feed would be delivered into the 
bottom of the enclosed space, and the comparatively cold 
water rising among the flues,and tumbling over the top edge 
of the diaphragm, would pick up a deal of heat from 
the cooler ends of the tubes which would otherwise be 
wasted. But after everything has been done in this way 
that can be done, much is still required to bring up the 
efficiency of a —— engine boiler to anything approxi- 
mating to the results that can be obtained with sta- 
tionary and marine boilers of the best class, We cannot 


now go fully into questions concerning the best conditions 
for combustion. The subject deserves an article to itself; 
but it is certain that one of the great defects of the ordi- 
nary portable a boiler is that much more cold air is 
through the furnace than is necessary for the proper 
combustion of the fuel in the grate. The consequence is 
that a great volume of air escapes up the chimney at a 
temperature, as we have seen, of not less than 400 deg., 
and in most cases of at least 600 deg. The heating 
of this air is so much waste of fuel. It is difficult, 
however, under the conditions existing, to reduce its amount. 
It therefore becomes expedient to heat the air before it is 
introduced into the furnace, and, in doing this, there is 
little difficulty. In the first place, in the portable enyin- 
we have the waste steam available; and, in the sec: 
on we have the hot escaping products of combustivu. 
f it were possible to introduce the air required for the 
purpose of combustion at a tempervture of, say, 500 deg., a 
reat economy would be secured, provided it was properly 
introduced. The proposal is not novel, and it is open to 
the objection, often urged, that if we heat air to a high tem- 
perature it is so much increased in volume that, in order 
to supply the requisite quantity of oxygen, the amount of 
air passed through thetfireina given time must be augmented. 
To this we reply that it is not the volume of air passed, but 
the weight that affects the question of economy, and 
this is practically unaffected by the temperature; so that 
although twice as many cubic feet would be required for 
the combustion of a pound of coal if the air were heated 
to, say, 500 deg., as would suffice if it were introduced into 
the furnace at 32 deg., still the result would be a much 
higher temperature, aud less waste of fuel. Ou the other 
hand, however, as the escaping products of combustion 
would be less dense, and the velocity of the current throu.! 
the flues would be augmented, less time would be avail- 
able for the absorption of the heat, aud so little would 
be gained. This difficulty might probably be got over, 
however, by reducing the calorimeter of the boiler. 
Judging from the results obtained from heating furnaces, 
we are disposed to think that excellent results might be 
obtained in something like the following way with port- 
able engines. Let the coal broken very small, as it 
always is in trials on the brake, be fed into a hopper, 
taking the place of the ordinary furnace door, from which 
the coal would gradually sli dove on a very small grate. 
Let the ashpan be close, while a fan driven by the engine 
forces the air into the furnace. The flue tubes must be 
fitted with very thick ferules at the smoke-box end, A 
good deal of power would be absorbed in driving the fan, 
but against this we should have all the back pressure due to a 
contracted blast pipesaved. The air, after passing through 
the fan, would be heated first by the waste steam, secondly 
by escaping gases in the smoke-box. It can be proved on 
paper that a considerable saving in fuel would result from 
the adoption of this scheme. How far it is ible to 
apply it in practice we shall for the moment leave it to 
our readers to determine. This suggestion is, we think, 
worth the consideration of intending competitors at 
Cardiff, and we shall probably return to the consideration 
of this and some other questions connected with the 
generation of steam in portable engine boilers in an early 
impression. 
CELESTIAL ENGINEERING. 


TueERE are very few intelligent individuals in this country 
who are not aware that the inhabitants of the Celestia] 
Empire—otherwise China—are an extremely ingenious and 
industrious people ; but it is just as certain that accurate 
information concerning the progress recently made in the 
arts and sciences by the Chinese is confined to a very 
few. We believe, therefore, that the facts which we are 
about to place before our readers will possess the charm of 
novelty if of nothing else. 

Recent advices which we have received from a perfectly 
trustworthy source go to show that the Chinese are 
determined that their nation shall not be left behind in 
the great race of improvement. Our dispatches are not 
sufficiently detailed to enable us at present to enter into 
very minute particulars, but they tell us that as regards the 
construction of all the implements and munitions of warfare 
the Chinese have recently made great strides towards perfec- 
tion. AtShanghaia large naval arsenal hasbeen established, 
known as the “ Kiangnan Naval Yard and Arsenal,” in 
which many Europeans are employed in directing and 
instructing Chinese artificers and engineering pupils. In 
this establishment the liveliest activity has prevailed for 
the last two years. During that time the Government 
have built and successfully launched five gunboats, one 
with paddles and four with screws, having a gross measure- 
ment of 3500 tons, and propelled by engines of 550 
nominal collective horse-power. These gunboats are ve 
well built, and the machinery is effective and good. 
Their construction is a great feat for a nation still looked 
upon as nearly barbarous hem g too many in Europe. But 
the five gunboats represent but a small part of the work done 
aud being done at the Kiangnan yard. There is now far 
advanced towards completiona fine screw ee 2700 tons 
burthen and 400-horse power, and the keel of a similar vessel 
has been laid; these frigates will each carry twenty-eight 
40lb., and two 100lb. guns, all of wrought iron, 
and now in course of manufacture, All the marine 
engines for the boats and ships we have spoken of are 
made in the arsenal and dockyard. Besides several dredg- 
ing machines, a large dry dock has also recently been 
constructed there. Nor is the small arms depart- 
ment neglected; on the contrary, even more activity 
is displayed here than in the building yard. A 
staff of officers from our own Enfield factory has charge 
of the department, and we understand that the 
Martini-Henry rifle is now being turned out in quan- 
tites with great success. The head of the department, 
an English gentleman of much experience, has also in- 
vented and introduced a novel breech-loader, intended to 
use a peculiar species of cartridge much in favour with the 
Chinese, and this weapon bids fair to give a very respec- 





table target. Negotiations, we may add, are now in pro- 
gress for the supply of rolling mill plant from England, 
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and ~ best known machinery for the manufacture of gun- 
wder, 

Although foreigners have at present almost the sole 
control of the various manufacturing departments at 
Kiangnan, the Chinese Government are determined that 
this shall not be always the case, and, in order to supply 
themselves at no distant date with a competent native 
staff, they have established a college, a Chinese 
students are instructed in the Western languages, engi- 
neering, navigation, naval architecture, and chemistry, by 
able professors. This college has already done good ser- 
vice, all the gunboats to which we have referred being 
entively officered and manned by natives, who have ac- 
quitted themselves very respectably. 

It is quite possible that China may yet play a very im- 
portant part in the affairs-of the world. Nothing stood so 
much in the way of her progress as the prejudices of the 
people. The wars which forced her to open some of her 
ports to the “barbarian” English conferred the greatest 
possible benefits upon her. Through these ports the 
nation acquired information that never could have been 
obtained under the old exclusive rule. The ingenious 
Chinese have not been slow to profit by this, and when 
we bear in mind the indomitable patience of the people, 
their intense thirst for learning, and the imitative skill 
which, as displayed by them, has almost passed into a 
proverb, it becomes difficult, if not impossible, to fix a 
limit to the material progress which the nation may make 
within the next few years, 
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Minutes of Proceedings of the Institution of Civil Engineers, with 
abstracts of the discussions. Vol. xxxii. Session, 1870-71. 
Part If, Edited by James Forrest, Assoc. Inst. C.E., Secre- 
tary. Index. Page 444. London. Published by the Insti- 
tution,}25, Great George-street, Westminster, S.W., 1871. 

Ir we were inclined to congratulate the Institution of 

Civil Engineers upon any especial feature more than 

another iu their last volume of “ Minutes of Proceedings,” 

it would be upon the admirable diversity of subjects which 
are treated therein. It is not uncommon in serials of 
this character to find occasionally a particular tone per- 
vade the whole volume. It is either too mechanical, or 
too much of the contents are devoted to civil engineering 
alone, Again, one branch of the profession may be repre- 
sented in so prominent,a manner as to leave others com- 
paratively in the shade, But in the present issue, not only 
are the recognised and time-honoured subjects, suchas piers, 
harbours, bridges, cement, concrete, and other collateral 
topics of professional interest and practice discussed, but 
the most modern branch of engineering is brought into 
notice by a paper relating to the sewage of towns. The 
volume opens with a couple of communications, the first of 
which has for its object the determination of the best form 
of the archimedianscrew pump, and itseffect when laid at diffe- 
rent angles of tilt to the betes while the second is devoted 
to the history and construction of centrifugal pumps. Mr, 

Towle, of New York, U.S.A,, is the author of an excellent 
aper on the “ Pola Dock, Basin, and Harbour.” The pecu- 

iarities which present themselves to the reader in perusing 

the accountof the proyressof the operationsare, first, the very 
uncommon system adopted forconstructing thefoundations; 
and, secondly, the ingenious contrivance for driving thesheet- 
ing piles in deepwater. Instead of excavating the mud which 
overlays the solid rock, the béton was deposited in situ; but 
although this mode of proceeding is strongly at variance 
with the practice of English engineers, yet under the cir- 
cumstances there is little doubt it was the most economical 
plan to carry into execution, 


dam was impracticable, Moreover, however unusual with 
us, the method is by no means a novel one in Italy, The 
walls of harbours in the Adriatic are frequently formed in 
a depth of water of forty or fifty feet of béton laid inside 
rows of sheet piling. In some cases even the sheet piling 
is dispensed with, and the protection consists only of a few 
guide piles connected by planks placed longitudinally on 
the inner side, After the béton sets, the planks are re- 
moved, so that the wall must depend upon its own strength 
for its permanence and durability. The whole question is 
ove of materials, Asa rule, we can generally obtain some 
description of clay at no great distance which will answer 
well enough for temporary cofferdams, but the ingredients 
for concrete or bétou are not procured with equal facility. 
On the other hand, at Trieste, Fiume, and Pola, as well as 


There was no clay to be had | 


hear at hand, so that the construction of an ordinary coffer- | Superseded by Portland cement, and the latter is seldom 





sional sense, wil] be found full of interest, even to those 
who are practically unacquainted with the subject. The 
discussions on the next three papers, namely, “The 
Cleveden Pier,” the “Cambrian Railway Viaducts,” and 
the “ New Ross Bridge,” were taken together. While all 
these are good examples of ordinary engineering con- 
struction, they do not call for any especial notice, In the 
first—the Cleveden Pier —some stress was laid by the 
author upon the fact that arches were employed to con- 
stitute the lower members of the girders. The wisdom of 
this compound type of construction is very doubtful. The 
combination of the girder and arch was the favourite 
hobby of the American engineers. In the early days of 
their railways some very large specimens of timber bridge- 
building were erected on this principle, but latterly it has 
been entirely abandoned, and deservedly so. Whatever 
may be the case with a stationary load, it is impossible to 
insure in practice that each separate member—that is, the 
arch and girder—shall carry their own share, neither more 
nor less, of a heavy rolling load. In the case in question 
the load is comparatively light, but that does not invali- 
date the truth of the objection against all such combina- 
tions. We can freely endorse the observations made in 
the discussion on the second of these papers respecting 
opening bridges. We could point to numerous instances 
in which an opening span was imperatively insisted upon, 
and yet it never has been, and probably never will be 
opened, In fact, it would often be impossible to do so, 
the opening part having become so jammed and fixed by 
continual traffic that any attempt to make it act in its 
original capacity would infallibly bring the whole 
bridge down. In other situations, where an open- 
ing span may not be demanded, the rise of the 
bridge is so great as to render it a perpetual nuisance 
to every one who has to cross it. For a corrobora- 
tion of our statement we need not go further than 
Southwark Bridge. In the construction of New Ross 
Bridge a departure from the stereotyped method of con- 
structing abutments and wingwalls was adopted, princi- 
pally for the purpose of saving time. Iron cylinders filled 
with concrete, and connected to one another by retaining 
plates, backed up by concrete, formed the abutments. The 
wingwalls were built in a similar manner, minus the 
cylinders, There is nothing novel in this mode of substi- 
tuting iron and concrete for stone or brickwork, but the 
application is not of common occurrence. The only effi- 
cient test, that of time, has not yet been applied to these 
structures, 

The communication “ Testing of Rails,” by Mr. James 
Price, M. Inst. C.E., touches upon a matter intimately 
concerning the resident engineers, traffic managers, and 
the directors of railways. ‘lo prolong the life of rails is 
the same thing to the company as to increase their divi- 
dends, So far as the particular form of rail is concerned, 
it is gratifying to tind that the well-known section bearing 
the name of the President of the Institution continues to 
age oe the reputation which has always belonged to it. 

. Grant unquestionably occupies the position of the first 
authority on the strength and qualities of mortars, cements, 
and concretes of every description. To his exhaustive 
inquiry into the subject, of which he gave a full account in 
a previous paper to the Institution, he has added another 
valuable contribution, embracing the results of further experi- 
ments and experience. With neat Portland cement the maxi- 
mum pret reached at the end of a couple of years, 
but with cement and sand the increase depended for its 
duration upon the relative proportions in which the sepa- 
rate ingredients were mixed. Both Roman and Medina 
cement afford nearly similar results. It is questionable 
whether it is worth while making any experiments with 
either of these cements. The former is almost entirely 


used as a constructive agent, being chiefly of value for 
pointing and superficial work, where its quick setting pro- 
perties are valuable. It is no doubt due to the exertions 
of Mr. Grant that engineers are enabled to obtain really 
good Portland cement, but in applying tests to ascertain 


| its quality it must be carefully borne in mind that it is 


at other Austrian ports, the kind of concrete termed Sar- | 


torin béton can be obtained at a reasonable cost, and hence 


the reason of its adoption. The “spider,” already illus- | 


trated in Tne Enaixrer, is an ingenious contrivance 
of the author of the paper for driving the sheeting 
piles in deep water, and obviated the necessity of 
driving main piles, or at least required but a very few of 
them. In addition, not only could double the number of 
sheet piles be driven per day by the use of this invention 
than without its aid, but the work was much better done, 

Considering that we are the principal maritime nation 
in the world, the means of averting the dangers accruing 
to our seagoing population frum the frequent occurrence of 
fogs on our own shores cannot be treated with more at- 
tention than they deserve. It appears from good autho- 
rity that off the coast of Cornwall there is a fog every third 
day, on the average, all the year round, and at Holyhead 
about twice in every tive days, ‘The idea of illuminating 
a fog, so to seal, so as to render the situation of 
rocks, shoals, and other submarine perils intelligible 
to the benighted crew, is scarcely capable of practical 
realisation, so that recourse is had to the ucy of 
sound to effect the same end in view. or this 
purpose the instruments in use for fog-signals or warn- 
ings are gongs, bells, guns, whistles, and trumpets, It 
is scarcely necessary to remark that steam compressed 
air, or some similar powerful mechanical force is required 
to sound the last two descriptions of signals, The paper 
“On Phonic Fog-signals,” by Mr. Alexander Beazeley, 
M. Inst, C.E., apart from its real value in a profes- 





quite possible to insure one good quality in perfection to a 
material and at the same time deprive it completely of 
many others that are equally indispensable. Strength and 
durability are not the only qualities required of a good 
cement, It must possess a certain resistance to the action 
of acids, to which it is constantly exposed when used for 
sewer work, The element of weakness which is inherent 
in it when attacked in this manner is the chalk in it. As 
the proportion of this ingredient increases so is its liability 
tu decomposition augmented also, Experience has demon- 
strated that in cases where moilar bas been made with 
chalk lime, and employed in the building of sewers, after 
the lapse of a certain time the lime has been completely 
removed, leaving nothing but sand as the adhesive mate- 
rial between the joints, 

The volume under review concludes with a paper on 
“The Treatment of Town Sewage,” by Mr. A. Jacob. 
Without wishing for a moment to undervalue the import- 
ance of engineering works belonging to other branches of 
the profession, it must be conceded that at the preseut 
moment the sewage question is one which claims the 
serious attention and consideration of the nation at large. 
The problem which the local authorities of nearly every 
town in the kingdom are busy about, and doing their best 
to solve, is that of the disposal of their sewage and refuse 
matter. Mr. Jacob brings down the results of the experi- 
ments that have been conducted so far to the most recent 
period, and points out in an able and practical manner the 
errors that have been made, and the mistakes that have 
been committed iu attempts to deal efficaciously with the 
long-continued nuisance. The preponderance of evideuce 
brought to bear in the paper, on the various modes of 
effecting the utilisation of sewage, is on the side of irriga- 
tion, the truth of the principle of which has always been 
admitted in our columns. 1t matters very little what may 
be the opinion uf any prejudiced person, whether a che- 
mist or a doctor, sv long as the testimony of men who have 
the greatest practical knowledge of the subject, and who 
have actually superintended sewage irrigation farms, is in 


favour of the principle. It is quite possible that we may 
not have yet ascertained the best method of practically 
‘eae into execution the principle, but its soundness has 

en established, and it is one consolation to know that we 
are at any rate in the right road to arrive at that desirable 
information. A list of the paintings, models, and other 
articles of general and professional interest exhibited at 
the conversazione of the Institution in May last is appended 
to the volume, which bears throughout unmistakeable 
evidence of the care always bestowed by Mr. James 
Forrest upon the books periodically committed to his 
editorship and supervision. 








FOREIGN PERIODICAL LITERATURE. 

THE proceedings of the Paris Academy of Sciences for the 23rd 
ult, contain a note by J. Bertrand (“Comptes Rendus,” p. 965) 
on the mathematical theory of dynamic electricity. P. A. Favre 
(p. 971) continues his thermical researches on the electrolysis of 
the hydracids. The fifth letter of Abbé Secchi on the various 
aspects of the protuberances and the other remarkable parts of 
the sun’s surface appears at p. 979. The same author follows 
with an account of a new spectroscopic combination suitable for 
observing the eclipses and transits of the planet Venus. E, 
Mathieu (p. 986) has a paper on the integration of the partial 
differential equations of mathematical physics. G. Lemoine 
(p. 990) contributes a memoir on the theory of simple reactions 
limited by inverse action, with special reference to the allotropic 
conditions of phosphorus, upon the investigation of which subject 
the author has lately been engaged. A. Jacob (p. 995) gives a 
very brief account of the method of working the deposits of 
sylvine (chloride of potassium) which were discovered two or 
three years ago at Kalutz, in Galicia. M. Stas’ paper on the 
phenomena presented by the mutual precipitation of dilute solu- 
tions of salts of silver by hydrochloric, hydrobromic, and hydri- 
odic acids, and by chlorides, bromides, and iodides, contains some 
very interesting particulars relative to the precipitation of 
chloride of silver, which are of importance in the wet assay of 
that metal. M. du Moncel (p. 1002) shows that the experiment 
in magneto-electric induction of which an account was given to 
the Academy on the 9th of October last is not new. Onthe next 
page M. Berthelot concludes his researches on the compounds of 
ammonia with weak acids. G. Boucherdat (p. 1008) has a paper 
on the transformation of gluceses into monatomic and hexatomic 
alcohols. This is followed by C. Friedal’s note on hexabromide 
and hexachloride of silicium. L. L. Hote (p. 1013) investigates 
the products of the explosion of nitro-glycerine, which he finds 
to consist of 45°72 parts by volume carbonic acid, 20°36 parts of 
binoxide of nitrogen, and 33°92 parts of nitrogen. One gramme 
of nitro-glycerine produces 284 cubic centimetres of gas. These 
results were obtained by exploding the nitro-glycerine in an 
endiometer, a method which the author thinks may be success- 
fully employed for other substances. From a communication 
made by M. Leverrier, it appears that an extensive series of pen- 
dulum and magnetic observations will shortly be undertaken in 
the Mont Cenis Tunnel. 

The last number of the “ Bulletin de la Société Industrielle de 
Mulhouse” opens with the report of the Accident Prevention 
Association for 1870-71 It also contains the report for the same 
period of the Alsace Steam Boiler Association, which has at the 
present time 800 boilers under inspection. In an appendix to 
this report M. Meunier-Dollfus gives a series of indicator diagrams 
taken from engines which were reported as not working satis- 
factorily, together with the diagrams obtained after the altera- 
tions recommended by the inspector had beev made. We ought 
to mention that the association undertakes to inspect engines as 
well as boilers. It is almost unnecessary to observe that the opera- 
tions of the “ Société Industrielle ” have been hinderedby the war. 

The “ Cultur-ingenieur,” a very useful journal, devoted to 
agricultural engineering, published quarterly at Brunswick, 
contains (No. 2, vol. iii., p. 110) the second and concluding portion 
of an article on the regulation of rivers, This is followed by one 
on the kindred subject of the loss of water during irrigation. A, 
Fegebeutel (p. 182) discusses the increased yield produced by land 
when drained as compared with the same land wheninan undrained 
condition, with especial reference to an estate at Kerschitten, 
East Prussia, statistics of which are given for 1860-70. O. Koch 
(p. 149) contributes a paper in which he attempts to remove 
some of the difficulties in the way of adopting the metrical 
system in land surveying, incidentally describing two forms of 
planimeters, and an instrument for facilitating the measurement 
of land tying at an angle with the horizon. 

No. 6, vol. cci., of Dingler’s “ Polytechnisches Journal,” opens 
with an article by Professor Zenger, of Prague, on the theory of 
his improved mercurial pressure gauge, the indications of which 
are marked on a tube of progressively diminishing diameter. As 
the instrument hasbeen patented in this country (No. 2388, 1869) 
it is unnece further to allude to it. A modification of 
Schauwecker’s oil cup, which may be refilled whilst the engine is 
in motion, is noticed at p. 511. G. Lunge (p. 512) describes an 
ingenious self-acting pumping arrangement for small quantities 
of ‘fluid and for very short lifts. Such an apparatus may ‘be 
fixed wherever a constant water supply is to be had, and it will 
work for months without stopping. Motion is imparted to the 
pump by the alternate filling and partial emptying of a bucket 
holding water. Schinz (p. 515) continues his elaborate series of 
researches on the theory of the manufacture of cast iron in the 
blast furnace, the present instalment being devoted to a de- 
scription of Mr. Ferrie’s self-coking blast-furnace, the pressure of 
the blast in furnaces, and the proper quantity of wind to be sup- 
plied to blast furnaces. At p. 556 we find a short note on the 
forthcoming international exhibition to be held at Vienna in 
1873. ‘The building, which will cover a space of 2,330,631 square 
metres (about five times as large as that occupied by the Paris 
Exhibition of 1867, and nearly twelve times the size of that taken 
up by our Exhibition of 1862), is to be erected on the Prater, with 
the assistance of Mr. John Scott Russell. No. 1, vol ccii., of the 
“ Journal,” contains at p. 2 the text of the new German law 
relating to the construction, working, testing, and setting of 
steam boilers. R. Hanacek, of Vienna, attempts at p. 7 to 
remedy the confusion created by the introduction of the metrical 
system in Austria, so far as it affects the dimensions of the pitch 
uf toothed wheels. An improved dust-catcher for self-acting 
mules, said to be due to the ingenuity of an Alsace cotton- 
spinner, is described at p.15. E. F. Diirre, of Berlin, a writer of 
some authority on all that relates to casting, contributes a paper 
(p. 20) on the manufacture of malleable cast iron. This is ful- 
lowed by the continuation of Schina’s memoir on the blast 
furnace, containing some concluding remarks on the general 
question, and a series of formule used in calculations, 
together with tables of the ic heat ofthe combustible 
materials and fluxes employed in the production of iron in the 
blast furnace. F. Schott (p. 52) follows with a very long and 
elaborate paper on the —_—, Preparation, and use of Major- 
General ’scement. G. Lunge (p. 76) describes the manufacture 








of caustic baryta and sulphide of barium 
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THE SEWAGE OF BIRMINGHAM. 
No. L 

} Iv Tue Enorvger of June 23rd last we gave the leading 
points of the report that had been prepared by the Public 
Works Committee in Birmingham, for the guidance of the town 
council of that borough in their perplexity as to the best way 
out of the dilemma in which they are placed by the legal pro- 
ceedings arising out of the incompleteness of the method now 
adopted in the midland capital to get rid of the sewage of 
its 313,000 inhabitants. That report recommended a system 
of sewage utilisation, and the immediate purchase of from 2000 
to 2500 acres of land for cultivation. The recommendation was 
hotly discussed at adjourned meetings of the council, and in the 
end a Sewage Inquiry Committee was appointed, who were 
entrusted with the duty of getting up a report which it was 
expected would show that a remedy might be found in the 
adoption, certainly to some extent, of the interception and the 
earth systems. The committee consisted of Messrs, Thos. Avery 
(chairman), Henry Hawkes, Alfred Barratt, M.D., Jesse 
Collings, Wm. Harris, John Lowe, Edmund Tonks, B.C.L., and 
G. S, Matthews, M.A. (secretary). At great labour those gentle- 
men have got together a mass of information, that, taken in 
connection with the report of the Public Works Committee, 
forms, perhaps, the most complete modern record of what is 
being done in actual sanitary work in the provinces that has 
yet been compiled. Hence we have deemed it well to place this 
information before our readers at a length which we venture to 
think no one of them will regret. 

The report is systematically divided into two parts. The first 
part shows what is now being done in Birmingham, and what 
remains to be done there, together with what is taking place in 
certain other towns where, for the most part, the earth or inter- 
cepting systems are favoured, and in some shape or other are 
upon their trial. 

The chief subjects to which the committee have given their 
attention are—the water supply, the disposal of human excreta, 
the disposal of solid refuse, street sweepings, and ashes; the 
ventilation, the trapping and flushing of sewers, liquid refuse 
from manufactories, the disposal of storm and surface water, the 
disposal of the sewage at the outfall. 

The population of the borough of Birmingham is 343,000 ; its 
area 8420 acres, 5870 of which are built upon, and the remain- 
ing 2550 agricultural land. The number of houses in the 
borough is about 73,200, giving an average of fifty-eight persons 
to an acre on the area built upon, and nearly 4°7 to every house, 
The whole of the borough is drained to one outfall at Saltley, 
with the exception of a small part—the Small Heath district— 
which is drained into a tributary of the river Cole. There are 
7005 water-closets only in the borough, and as many as 19,551 
middens, drained and undrained. The proportion of middens to 
water-closets has never before been accurately ascertained ; in 
fact, in the first report of the Rivers Pollution Commission, Bir- 
mingham is classed as a water-closet town, and therefore the 
actual enormous preponderance of middens is a matter of some 
surprise, The water-closets are distributed, on an average, two to 
each building, for they apply to 3884 separatedwellings. Giving five 
persons to every such residence, there are shown to be 19,420 
persons discharging the solid and liquid excreta into the sewers, 
leaving a population of 324,000, whose excreta is discharged 
into 19,551 middens—receptacles which the committee estimate 
occupy an area of 65,170 square yards, or about 13) acres. The 
committee notice the customary abominations attendant upon 
these collections of filth, which are emptied at most two or three 
times a year, and state that by far the larger portion of 4278 
that are covered over are separated from workshops over them 
by a boarded floor merely. Of the whole population of the 
borough, 103,000 are estimated to obtain water from surface 
wells, all of which are believed to be polluted by the sewage. 
he medical men whom they have consulted recommend 
amongst means for lessening the evils from the prevailing 
condition of things :—First, the closing of all wells, 
and next the interception of faecal matters. To strengthen the 
hands of the town council in dealing with the present midden 
system, the committee applied to the Lords of the Privy Council, 
who bave directed an inspection of the sanitary condition of 
Birmingham, and this will be undertaken as soon as the state of 
business in the Medical Department will permit. In consequence 
of the streets of Birmingham being macadamised, the quantity 
of road detritus is so immense as to deprive the sweepings of 
almost all manurial value, so that it is impossible even to give 
them away. They are, therefore, carted up, and tipped on any 
available spot ; and to find room for these deposits is becoming 
a matter of serious difficulty. The quantity of road sweepings 
carried in wet weather into the sewers to the outfall at Saltley 
amounts, on a rough estimate, to half the quantity of 120 tons 
per day of solid matter there deposited. The total cost of the 
Night Soil Department, for the year ending December 31, 1870, 
was £11,927, the receipts were £5660, showing a net cost of 
£6267. The storm water passes into the sewers, less that which 
passes off into the river at the various bridges by openings in the 
sewers when the water rises to acertain height. The fluctuation 
in the character and volume of the sewage at the outfall from 
this cause constitutes one of the greatest difficulties in dealing 
with it. The contents of several old watercourses, which have 
been polluted, have also been turned into the sewers, “ If these, 
together with the storm and surface water, could be ahsulutely 
excluded and conveyed separately to the river, the difficulty of 
dealing with the sewage at the outfall would be materially dimi- 
nished. But this would involve a complete system of double 
drainage.” 

In addition to the forcal matters from water-closets, drained 
middens, and urinals, and the chamber and kitchen slops, the 
liquid refuse from stables, cow-houses, slanghter-houses, and the 
various manufactories of the town, is also discharged into the 
sewers, Satnples of sewage from brass foundries, German silver 
manufactories, chemical work», galvanising works, and wire 
manufactories, were forwarded to Dr. E. Frankland, of the 
Royal College of Chemistry, and one of the Rivers Pollution 
Commissioners, The folluwing are Dr. Frankland’s remarks 
thereon ;— 

“(1) Sewage from biassfounders: This sewage is neutral to 
test papers, and contains chiefly salts of lime and magnesia, 
with traces only of iron and zinc. (2) Sewage from German 
silver manufacturers: Besides a considerable proportion of salts 
of lime, magnesia, and soda, which are of no importance to the 
question at issue, 100,000 lb, of this sewage contain 445-06 parts 
of iron, as protosulphate and protovhloride of iron. This 


sewage is acid to an extent which would be produced by the 
addition of oil of vitriol to water, in such proportion that 
100,000 Ib. of the mixture would contain 751°4 lb. of oil of 
vitriol. (3) Sewage from manufacturing chemists: This sewage 
is alkaline to test paper, and contains a considerable quantity of 
carbolic acid and oil of tar, together with salts of iron, lime, 
and magnesia, and traces of zinc. (4) Sewage from galvanising 
works : This sewage contains salts of zinc, lime, and magnesia ; 
and 100,000 Ib. of it contain 698°8 lb. of iron in the condition 
of protosulphate and protochloride. It bas an acidity equal to 
that produced by the addition of 1784°5 lb. of sulphuric acid to 
98,215 lb. of water. (5) Sewage from wire manufacturers: 
100,000 Ib. of this sewage contains 218°7 Ib. of iron, as a proto- 
sulphate and protochloride. It is neutral to test paper.” Dr. 
Frankland states that the sewage from brass founders, being 
neutral, and containing but mere traces of the antiseptic salts 
of iron and zinc, its admission into the sewers of the 
town would exercise no appreciable influence upon the brickwork 
of the sewers or upon the sewage. The sewage from the four 
other kinds of factories is of no use in protecting the sewage 
from putrefaction, as their protective influence ceases when the 
sewage is discharged into a comparatively large volume of run- 
ing water; and sewage does not putrefy in properly constructed 
sewers. Acid discharges will damage the brickwork of sewers 
into which they are discharged. The constituents which alone 
need be regarded as inimical to vegetation are: First, salts of 
iron; and second, carbolic acid and oil of tar. Dr. Frankland 
concludes: “ He is of opinion that powers ought to be sought to 
enable you to prevent the discharge into the town sewers of 
pickling and ferruginous liquids, such as those you have collected 
from the works of German silver manufacturers, galvanisers, and 
wire manufacturers, The discharge of carbolic acid and similar 
products derived from wool or coal-tar should also be interdicted. 
There is no necessity for the casting of any of these liquids, 
noxious to vegetation, into the sewers; the pickling and ferrugi- 
nous liquids can be converted into marketable salts, which will 
nearly, if not quite, repay the cost of their manufacture, whilst 
the carbolic acid and the tar products can be readily disposed 
of by being evaporated in the ashpits of any furnaces which may 
be used in the factories where such products require to be got 
rid of.” 

The committee state the modes of treating the sewage at 
Saltley (Birmingham), namely, by subsiding tanks, drying of the 
deposited matter, and irrigation of land. The pollution of the 
river Tame by the effluent water has led to an injunction at the 
suit of Sir C. Adderley ; and the nuisance arising from the dry- 
ing of the deposited slush has given rise to an injunction at the 
suit of the inhabitants of Gravelly Hill. The experiment of 
sewage irrigation was begun in 1867, by taking 142) acres of 
land (14 acres belonged to the Corporation), in the neighbourhood 
of Saltley outfall, at an annual rent of £858. The committee 
thus report on this experiment :—“ The land is irrigated by raw 
sewage taken direct from the mains. A portion only is drained, 
and that to an insufficient depth, so that for the most part the 
effluent water passes over instead of through the land. More- 
over, the land lies so low and near the river that it cannot be 
efficiently drained, and thus is in a position which renders it 
liable to floods and unfit for sewage irrigation. The borough 
treasurer’s report shows a total balance of payments over and 
above receipts of £9728 18s. 9d. The report of the Public 
Works Committee shows a balance of payments over and above 
receipts, on the farming operations, of £3466 1s. 10d. The dif- 
ference, amounting to about £6263, represenfs an expenditure of 
£1096 in law and professional charges, and the remainder in 
wages, implements, materials, team hire, &c., which it may be 
presumed represents the expense of laying out the land.” 

The committee give a statement of the information they have 
obtained by personal investigation and correspondence with the 
towns of Liverpool, Bolton, Manchester, Rochdale, Leeds, Not- 
tingham, and Hull. 

Liverpool has a population of 493,000, the number of inha- 
bited houses is about 80,000, and the area 5210 acres, giving an 
average of ninety-five people to an acre, and six to every house. 
There are about 50,000 water-closets, and two years ago there 
only remained 15,000 privies. The Corporation supply water for 
domestic purposes at the rate of twenty-five gallons per head daily. 
The contents of the sewers are poured into the Mersey.- The 
Liverpool Sewage Utilisation Company was formed some years 
ago, and obtained a concession of £5000 from the council of the 
borough. An experimental farm of sixty acres, about eight 
miles from Liverpool, was taken, with power to extend the area 
to 1500 acres; and an engine was erected for lifting 2000 tons of 
sewage a day, and taking it in an 8in. pipe to the land. The 
works are described as inexpensive in character, and there 
appears to be no difficulty in the way of irrigation; but the 
committee do not speak with confidence as to the future of the 
company. 

The population of Bolton is 83,000, on an area of 1840 acres, 
and with about 16,250 inhabited houses, giving an average of 
forty-five people to an acre, and five in every house. The town 
is not entirely sewered, the population of the sewered portion 
amounting to about 55,000, and the area 1100 acres. The 
number of houses connected with the sewers is about 10,000. 
The water supply amounts to twenty gallons a head, and this is 
entirely supplied by the Corporation, there being no private 
wells—at any rate for domestic purposes. Five shillings a year 
is charged for water supplied to a closet, which acts as a prohibi- 
tory tax, and the consequence is there are about 500 water- 
closets only to 7000 middens. The average dry weather flow is 
about 1,750,000 gallons a day, and this is discharged unmiti- 
gated into the river Croal, at about twelve separate outfalls ; but 
an intercepting sewer, to take the whole to one outfall, is about 
to be constructed, the Corporation being now under an order 
from the Secretary of State to keep their sewage out of the 
river Works are almost complete for the treatment of 500,000 
gallons a day, or rather more than a quarter of the daily dis- 
charge, on the A B C system. ; ; 

The population of the city of Manchester is 351,000, its area is 
4486 acres, and the ber of inhabited houses about 68,000, 
giving an average of eighty people to an acre, and five in every 
house. The water supply is entirely in the hands of the Corpo- 
ration, and amounts to about seventeen gallons per head a day. 
It is almost impossible to make any accurate estimate of water- 





| closets and middens, but the number of the former may be 


approximately taken at 15,000, and of the latter 5,000. The 
Health Committee are compelling owners, among other sanitary 
improvements, to make structural alterations in privies and ash- 
pits, upon the certificate of the medical officer of health, and 
according to a particular i 
Health Committee, 

common privy and ashpit, but the ashpit is small and covered, 
and a ventilating shaft is taken from the top of the ashpit to 
the roof of the house to which it is attached. The floor of the 
ashpit is of glaze earthenware, absolutely water-tight, and its 





door, which is either at the back or side, is kept locked, and only 
opened by the nightsoil men when they come to wae 9? it. The 
‘ ashes can only be emptied into the ashpit through the privy 





seat, which is provided with hinges, and can be raised entirely 
for this purpose, and the ashes must of necessity be poured over, 
and thus deodorise the foscal matters. Dust boxes are provided 
- the miscel — a refuse. The house slops and liquid 
refuse are poured into the sewers through a rl 

grid in front of the dwellings, and a further pa onan By o 
sometimes adopted by which all continuous communications be- 
tween the house drains and the sewers is cut off, and an escape 
of sewer gas into the interior is made impossible. Where the 
new privy and ashpit have been introduced in courts or thickly 
populated districts it is usual for two privies to have a common 
ashpit. They are at present emptied regularly once a fortnight; 
but a weekly emptying is recommended by the officer of 
health. The cost of this new privy and ashpit, where the venti- 
lating flue has to be carried two stories high, is from £3 10s. to 
£4, About 1400 of these privies have up to the present time 
replaced the old open middens, and they represent privy accom- 
modation for about 4200 houses, The process of conversion is 
going on as rapidly as possible, and the officer of health states 
that the effect of the abové and other sanitary improvements, 
particularly the abolition of cellar dwellings in the converted 
district, had been to diminish materially fever and diarrhma, 
especially infantile diarrhaa, so dangerous in large communities, 
and, in most cases, attributable to a faecal atmosphere, and ,that 
the death rate in two and a-half years had been reduced from 
33 to 27 in the 1000. 

Rochdale is situated on the river Roach. It has a population 
of 45,000, an area of 1131 acres, and number of inhabited 
houses 9£00, thus giving an average of forty people to the acre, 
and 4°7 to every house, The water works belong to the Cor- 
poration, and the supply is thirteen gallons a head. A new sys- 
tem of dealing with human excreta, known as the Rochdale 
system, is now being rapidly introduced, and the conversion of 
the old privies is being effected by nearly the same means as 
those employed in Liverpool for the infroduction of the trough 
water-closet, and in Manchester for the improved privy—viz., 
through the powers vested in the Health Committee. e com- 
mittee say that this system, as far as it has been carried eut, 
appears to bea great sanitary and economical improvement. 
They inspected many of the converted privies, which were per- 
fectly clean and inodorous; and the complete utilisation of the 
dry refuse materially diminishes the cost of the scavenging de- 
partment. In the erection of all new houses the Health Com- 
mittee require the adoption of this system, and all the 
structural alterations from the old to the new system are done 
at the expense of the owner. The cost of the new privy entire 
on this principle is estimated at from £1 to £5; and Mr. 
Alderman Taylor is of opinion that £2 per privy would be a fair 
average cost, to which must be added a charge of 10s. for the 
galvanised iron receptacle and the wooden ash tub, which are 
supplied by the Corporation. 

The borough of Leeds comprises not only the town proper, 
situated on the river Aire, but a large surrounding district, with 
an area of thirty-four square miles, a population of 260,500, 
and 58,340 inhabited houses, giving an average of 4°4 to 
every house. The area of the town itself is 4700 acres, with a 
population of about 175,000, or an average of thirty-seven to 
the acre. There is an almost unlimited supply of excellent 
water, furnished by the Corporation. Leeds is essentially a 
midden town, and all the evils of this system seem here to have 
been developed in their worst form. As Leeds is a paved and not 
macadamised town, there is comparatively little sedimentary 
deposit at the outfall, and up tothe present time the whole of 
the town sewage, amounting to a daily dry weather flow of 
11,000,000 gallons, or 49,000 tons, has been discharged unmiti- 
gated into the river Aire. An injunction has, however, been 
lately obtained against the Corporation to restrain them from 
turning the contents of the sewers into the river in its present 
polluted state, and also to restrain them from making any 
further connections with the existing sewers until the in- 
junction has been complied with. With this object the Cor- 
poration have determined to make an experiment on a some- 
what large scale on the A B C principle of purification, and 
have accordingly entered into an agreement with the Native 
Guano or A B C Company, and have erected works for the 
treatment of a daily volume of 2,000,000 gallons. 

At Nottingham the water-closets and middens are being 
rapidly converted into tub-closets. Four hundred are in opera- 
tion, and the Corporation anticipate the conversion in about 
eighteen months to this system of all the water-closets and mid- 
dens in the borough. 

In all new buildings at Kingston-upon-Hull the Corporation 
compel the erection of a separate privy for every house, con- 
structed on the “ bevel” principle, and bedded in cement. No 
open ashpit is tolerated in the borough, and no accumulation of 
refuse, it being the duty of the contractors (who are paid from 
8d. to 1s. 6d. per house) to call at every house and remove all 
refuse weekly. The cost of this removal in Kingston is £1350 
perannum. At the same rate per head the cost in Birmingham 
should be about £3700, but in reality it exceeds £6000. 

In their recommendations upon this first part of their report 
the committee notice the dry earth system, but consider it in- 
applicable to a large town. They also describe Capt. Liernur's 
seg They commend the Rochdale system as possessing all 
the advantages without the disadvantages of these cumbrous 
and costly processes, The following are the recommendations 
on this part of the subject :— 

(1) The gradual abolition of middens, and substitution of a 
new privy system based upon the principle of exclusion from the 
sewers, and weekly collection of all excrementitious matters, 
solid and liquid. 

(2) A system to be developed in connection with the above, of 
exclusion from the sewers, and collection of liquid refuse from 
slaughter-houses, cattle markets, urinals, &c. 

(3) An experimental trial of the Rochdale and Manchester 
systems on a sufficiently large scale, and under the strictest 
supervision; and ultimately an extension to the whole town of 
that system which shall be found to be the most efficient 

(4) The imposition of a rate on occupiers, in respect of water- 
closets connected with the sewers, on a scale to be sanctioned 
by the council. 

(5) The exclusion from the sewers of the refuse from the 
works of German silver manufacturers, galvanisers, and wire 
drawers, and from such other works the refuse from which may 
from time to time be found to interfere with the utilisation of 
the sewage of the borough, unless such refuse shall, previously 
to being di into the sewer, have been so treated as not 
to interfere with such utilisation. 

Finally, the committee believe that the adoption and efficient 

ig out of these recommendations will secure :— 

(1) A great sanitary 


(2) A gradual diminution of the expense and difficulty of 
dealing with the se at the outfall. 
(3) A material diminution of the expense of the Nightsoil 


—— 
second part of the Committee's report will be treated in 
a future number of THE Encrxger. 
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THE LATE M. JEAN-FRANCOIS CAIL. 

Amonca the men of celebrity whose names will be found in the 
obituary of the present year, a prominent place will be afforded 
to that of M. Jean-Francois Cail, of the firm of Cail et Cie., who 
was not only well known throughout the whole of Europe, but 
in distant colonies his fame was spread abroad by his great 
mechanical genius. The life of M. Cail affords a striking illus- 
tration of what can be accomplished by fixed determination 
combined with indomitable perseverance ; since from the position 
of a humble apprentice he rose to in his profession, and 
to a degree of worldly prosperity which was never acquired by 
more honourable means. Sprung from the working classes, he 
was one of those examples which should be continually set before 
them as a model for them to imitate. But of the numbers who 
have the same, and perhaps better chances of succeeding in life, 
how few avail themselves of them! The father of M. Cail was a 
village wheelwright, in the commune of Chef-Boutonne, in the 
Deux-Savres. At a very early age, the son having learned all 
his father could teach him, left the paternal roof and became 
apprenticed to a manufacturer of domestic utensils. While only 
fourteen he made tools and implements himself, and sold them 
at the neighbouring fairs, especially potato rasps; for it was then 
the time at which the severe famine prevailed, in 1817, when the 
poor were obliged to mix rasped potatoes with the flour of which 
they made their bread. Shortly afterwards the young Cail, who 
not only possessed the will, but the desire for labour, made his 
way up to Paris, and was fortunate enough to get employment 
in the establishment of M. Derosne, who had acquired consider- 
able reputation for his distilling apparatus. It was not long 
before the master of the establishment began to appreciate the 
ability of the new comer, particularly his aptitude for practical 
mechanical work. He soon regarded him as his best workman, 
and as a proof of the value he placed upon his services, he offered 
to “ buy him off” when the conscription claimed him for a soldier. 
But young Cail was as prudent and economical as he was clever 
and industrious, and had provided for this contingency by saving 
the necessary sum out of his earnings. 

As time advanced, M. Derosne, having already promoted his 
protégé step by step, until he had passed through all the subor- 
dinate positions, received him as his partner, and the celebrity 
which the firm of Derosne and Cail speedily acquired demon- 
strated the wisdom of his judgment. Their machines and 
apparatus were used over a great portion of Europe. The 
method of economical distillation which they introduced into the 
vine growing countries marked the commencement of a new era 
of prosperity for the producers. In addition to the improve- 
ments they made in the apparatus for distilling and rectifying 
alcohol, the firm enjoyed equal success in their endeavours to 
improve the manufacture of beetroot sugar. It is not too much 
to assert that there was not a mechanical or chemical process 
concerning the manufacture of either cane or beetroot sugar 
with which M. Cail was not familiar. It is not to be wondered 
at, therefore, that, with his peculiar talent for seizing upon any 
really useful invention, he should find his name attached to a 
host of patented processes and improvements. It has been often 
remarked that all men who possess the ability to raise them- 
selves socially and commercially by their own efforts also possess 
the power of distinguishing those who are endowed with similar 
qualities. M. Cail was no exception to this rule. As his business 
increased he invariably selected those of his subordinates who 
were capable of aiding him in his numerous enterprises. In the 
same manner that his old master had chosen him out of many 
others, so he continued to make his own selections, and to push 
rapidly forward such young men as he perceived to be the most 
skilful and energetic in mechanical art. He thus made the 
fortune of others while himself advancing in the same direction. 
Having thus secured the services of able and intelligent assist- 
ants, M. Cail undertook the construction of the large Crampton 
locomotives, for which he received orders of considerable im- 
portance. Subsequently he manufactured numerous machines 
and apparatus belonging to railway mechanical work in general. 
Steam vessels, machine tools of every description, portable 
engines, flour mills, printing presses, and road locomotives, were 
among the products of the workshops of the firm. 

It was not only at home that the inventions of M. Cail were 
utilised, but the colonies of his own and of other nations equally 
participated in the benefits they afforded. He was the first to 
organise the creation of great central establishments, founded 
upon the principle of the complete separation of agricultural from 
manufacturing labour. Before this improvement the cane was 
treated upon a very small scale, and with implements of a very 
inferior description. But no sooner had several eminent chemists 
demonstrated the value of the saccharine matter in the cane, than 
M. Cail applied himself with his usual energy to solve the pro- 
blem practically — in other words, to obtain the maximum 
amount of sugar, in which, by the aid of his especial apparatus, 
he succeeded most completely, Inspite of his numerous engage- 
ments, and the multiplicity of his other inventions, M. Cail found 
time to bestow some amount of attention upon agricultural im- 
plements, and to render them simpler of manipulation and less 
expensive. He was a decided advocate for steam ploughs—in 
fact, for the application of steam to the purposes of agriculture 
in general. During the siege of Paris M. Cail showed his 
patriotism by placing all his premises at the disposition of the 
Government, for the manufacture of mitrailleuses, ammunition, 
and all the matériel of war. He also constructed with almost 
incredible rapidity a flour mill containing two hundred pairs of 
millstones, which, working night and day, could supply the 
people of Paris with three hundred tons of flour in the twenty- 
four hours. There is very little doubt that the siege of the 
capital, together with the fatigue he underwent, contributed 
towards the last illness of M. Cail. He retired to Plants to gain 
a little repose and quiet, but that was denied him, until he finally 
rested in the cemetery of Pére La Chaise. At all times the death 
of a man like M. Cail is a calamity, but at the present, whea 
Paris, which was the principal centre of his activity, has the 
greatest need of men of similar energetic characters, it is a loss 
that will be long felt, and still longer unreplaced. As a proof of 
his kind feeling to his employés, he left by his will the sum of 
£4000 to the workman’s fund of his establishment at Grenelle. 








Tue INSTITUTION OF CrviL ENGINEERs.—-The opening meeting 
of the fifty-fifth session of this society is announced for Tuesday 
next, the 14th inst., when a detailed account is to be given of the 
experimental lines for the conveyance of letters on the pneumatic 
system at present in use in London, in a paper on “ Pneumatic 
Dispatch Tubes, the Circuit System,” by . Carl Siemens, 
M. Inst,, C.E. In this communication allusion will be made to 
the plan first adopted in London by the Electric Telegraph Com- 
pany, to the project carried out in Berlin in 1865, on the recom- 
mendation of the Messrs. Siemens, and to the modified arrange- 
ment employed in Paris, all for the transmission of telegrame, 
letters, or small parcels, by pneumatic agency. 





EXTER’S BRAKE FOR RAILWAY CARRIAGES 
AND TENDERS. 


THE inventor of the brake we now 
German railway engineer, and died only lately. 
construction is de- 
serving of notice. It 
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he fatiguing rotating 
of the brake spindle 
by substituting the 
instantaneous action 
of a simple arrange- 
ment of levers and a 
weight. The illustra- 
tion shows an appli- 
cation to a tender. 
The levers AB and 
the crank C are fast 
on the spindle D. 
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is at its lowest posi- 
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its highest, and the 
brake blocks press on 
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rod G, which turns freely in the head H, is screwed at its 
lower end, and is fitted at its upperend with a hand wheel, by 
means of which the distance of blocks and tires can be kept con- 
stant. Thus, when the weight E has fallen down too far, it can 
be lifted up again as much as necessary. The rod G works by a 











the tires. If thw 
angen of the weight 

not sufficient the 
lever Bmay be pressed 
by hand. By pulling 
down the lever B 
the weight is lifted so 
high that its centre 
of gravity passes the 
axle D bysome inches, 
and the lever A is re- 
tained in this position 
by arest F, In order 
to apply the brake, 
the weight is raised 




















over the axle C. The 


weight then falls down, and 





the energy of brake action 1 screw nut on the lever K, which turus the principal brake axle, 
can be regulated by pushing or drawiug the lever LB. ‘The | and by the links L presses the brake biocks on the tires, 











SEWAGE FARMING. 


Tue Jast number of “The Royal Agricultural Society’s 
Journal” contains an admirable paper on sewage farming, 
by Mr. Herbert J. Little, of Thorpelands, Northampton, 
which we reproduce below. Mr. Little approaches the 
subject more from the practical farmer’s point of view than 
the engineer’s, and his paper is therefore likely to prove 
especially useful to engineers by placing them in possession 
of facts and arguments which might otherwise be inacces- 
sible to them, In the original the paper is accompanied 
by a map, which we have not thought it necessary to re- 
produce, 


It is scarcely thirty years since an eminent pioneer of agricul- 
tural progress—whose name has, during all the interval which 
has elapsed, been kept before the public in connection with the 
subject of this paper—incurred the taunt of being ‘*a very nasty 
fellow ” for insisting upon the importance of utilising our sewage, 
ins' of allowing it to pollute our rivers, and endanger the 
public health, while] we wasted our resources in the endeavour, at 
any cost to ourselves and risk to others, to throw it away, The 
sanitary engineer of that day— 


“ Utilium tardus provisor, prodigus sris,” 


thought he had amply fulfilled his duty when the ordure and filth 
of our large towns, dispatched by the appliances of modern civili- 
sation down sink and sewer, were, by the friendly aid of summer 
storms and winter wet, swept into the neighbouring stream, to be 
lost indeed to sight, and therefore, according to the proverb, to be 
also dismissed from mind. 

Within the last few years, however, a great change has taken 
place in the public appreciation of this subject ; and the sewage 
question has attained such prominence that its discussion in these 
pages will certainly not need the apology with which I have small 
doubt that Mr. Mechi, and the early workers with him in so un- 
fashionable a movement, were wont to preface their observations, 

Important as is the proper disposal of this filth and waste in a 
sanitary point of view, it is of scarcely less moment as an econo- 
mic subject ; and I need hardly say that in these pages it should 
receive discussion mainly from the latter position. If much has 
been learned of late years with regard to it, there is still yery 
much to be taught ; and it must be acknowledged that, whatever 
benefits are in store for agriculture from an observance of the 
scientific laws which ought to govern the utilisation of sewage, 
farmers, as a class, have hitherto hardly appreciated the signifi- 
cance of the subject, or devoted enough attention to its varied 
aspects. Forced upon towns, as it has been, by the exigencies of 
modern society, it is no wonder that urban authorities should be 
the first to attempt to obtain pecuniary return from the circum- 
stances which compelled them to become, in many instances, the 
unwilling owners or occupiers of considerable tracts of land ; but 
it will reflect no credit upon the professional tillers of the soil if 
the experience and knowledge which costly trials of public bodies 
have afforded should bear no fruit for them, and if new systems 
of the utmost importance in wodern agriculture should be deve- 
loped without their aid. 

Sewage has been defined by Professor Way as “‘ water holding in 
solution or suspension ingredients which do not belong to it as 
water, and which render it objectionable to the senses of sight 
and smell, injurious to health, and unfit for drinking and do- 
mestic purposes,” In this paper I would rather regard it in the 
less comprehensive light adopted by the Sewage Committee of the 
British Association, as ‘‘ any refuse from human habitations 
which may affect the public health.” It is plain that the latter 
definition succinctly describes the matters with which we have to 
= in considering it from a sanitary or an agricultural point of 

ew, 

He would be a bold man indeed who maintained that by any 
management we could at present obtain the full value of the sub- 
stances to which I refer ; but though it may be useless to indulge 
in hopes of the realisation of such an amount, it is plain that, with 
our growing population and stationary acreage, it is our duty to 
let no means slip of increasing the productions of our fields. The 
most trustworthy estimates p upon the excreta of the people 
of these islands a value of not less than twelve millions sterling 
annually ; but as this part of the subject has received full dis- 
cussion in the pages of this journal at the hands of able scientific 
writers in previous years, I will only add that this sum is based 
upon the figures of Messrs. Lawes and Gilbert, who have placed 
upon the manurial ingredients of a mixed population an average 
value of 8s, 4d. per head per annum. 

A little consideration will show why the whole of this value can 

ardly be expected to be secured. In the first place, the collection 
of excrement can only be made profitable where large quantities of 
it exist ; and, in the second, the necessary processes for ca Zz 
it away add enormously to its bulk without in any nent 
— increasing its value, 

e conditions under which the elements contained in manures 
can be successfully applied to the soil are the subject of the most 
careful consideration to the farmer ; and although it is ectly 
true that 8s, 4d. per head represents the intrinsic value of certain 
ingredients in sewage, the manner of its a may reduce 
such a sum to one-half or one-fourth in its result to the 








agriculturist. In the same way, the mode of application of 
certain manures may double their real value to the farmer. They 
come to him in a convenient, handy, and portable form ; they fill 
up a deficiency which practice tells him to exist; he is able to 
apply as much or as little as he chooses ; and, in fact, he only finds 
them beneficial to certain crops and at certain stages of their 
growth. He does not forget, moreover, that the same value put 
upon the ingredients of well-made farmyard dung would place it 
at a price which (notwithstanding all the esteem in which that 
valuable fertiliser is held) no one has yet consented to pay for it. 

In a certain sense “‘ the value of a thing is just as much asit will 
bring,” and the worth of sewage under all the varying circum- 
stances of its application can be determined by experience alone, 
Proof has yet to be afforded that under any conditions its intrinsic 
value, plus the cost of laying on, can be recovered from its use, It 
is certain, however, that more has been done during the last few 
years towards the solution of this problem than had been before 
attempted. Sewage farming has me an established fact in 
every quarter of the kingdom, and, thanks to the intelligence and 
zeal of some of its promoters, every day is adding to our knowledge 
of the principles on which it should be conducted. 


Mopes oF UTIListina SEWwaGE. 


I shall briefly refer to some of the various modes which have 
hitherto been adopted on a large scale for the utilisation of those 
substances which are included in the definition of sewage which I 
have adopted. The more important of these may be classified as:— 
(1) The earth system ; (2) the precipitation system ; and (3) the 
water system. 

The first of these has received considerable attention of late 
years. It is probable that no other mode oe it in its power 
of retaining the value of the solid parts of the excreta of a popula- 
tion. Why then has it met with so little favour? Because it is 
impracticable in any but small villages or isolated dwellings, and 
because the application of it in towns (if practicable) would still 
leave undisposed of a vast quantity of offensive matter which must 
be got rid of by means of water. It is not only the excreta of the 
population which find their way into town sewers, but a thousand 
sources of pollution, many of them at least as offensive as those 
with which the earth closet would alone deal. It is a fact that the 
sewage of towns where the ‘‘ midden system ” is adopted is nearly 
- in value to those where the water-closet system is in use. 
The middens are cleaned out periodically by scavengers appointed 
for the purpose, and, on notice being given to the proper authority, 
the contents being carted away and sold for manure. This course 
would seem to prevent the possibility of the contamination of the 
sewage with any large proportion of foecal matter ; yet the experi- 
ments instituted by the Rivers Pollution Commissioners have 
placed it beyond a doubt that the sewage from these towns is to 
the full as offensive as, and nearly equal as a manure to, that of 
the others, The reason seems to be that much of the soakage from 
the middens finds its vy into the sewers, and that more people 
generally contribute to the sewage in midden than in water-closet 
towns. It is evident that the earth-closet system can no more 
deal with what I may call the waif-and-stray elements of sewage 
than the midden, and for this reason, it is found impracticable in 
towns, 

I have stated thus :nuch of the dry earth system, because its 
value in an agricultural point of view is considerable under some 
circumstances, and not because it is applicable in any way to the 
disposal of town sewage. With proper management it may no 
doubt be so adapted to the wants of private dwellings and small 
communities as to be a fertile source of increased production and 
of health. If the whole of our means are to be made the most of, 
Mr. Moule’s system should find its way to general application in 
our hamlets, and the water system in our more populous villages 
and towns. 

The question of midden and water-closet sewage in towns has 
been thoroughly discussed by the Rivers Pollution Commissioners, 
They give the result of thirty-seven analyses of the former, and 
of fifty-four of the latter, with the following result :—Midden 
sewage contained on the average 5°435 parts in 100,000 of am- 
monia, against 6703 in water-closet sewage. It also contained 
6°451 of combined nitrogen, against 7°728 in closet sewage, but of 
chlorine the proportions were reversed, and midden sewage was 
found to yield 11°54 to 10°66 parts in water-closet sewage, “‘ It is, 
therefore, a fallacy,” say they, ‘*to suppose that by merely keeping 
solid excrement out of our rivers the sewage pollution of the 
latter is prevented. Thereexists a remarkable similarity of com- 
position in the sewage of each description of town, The propor- 
tion of putrescible organic matter in solution in the sewage of 
midden towns is but slightly less than in water-closet towns, 
whilst the organic matter in suspension is somewhat greater in 
the former than the latter. For agricultural purposes ten tons 
of water-closet sewage may be taken to be equal to about twelve 
of midden sewage. ‘The retention of the solid excrements in the 

idden i therefore, attended with any considerable diminu- 
of the sewage, although its volume is some- 
what reduced, Neither is the case substantially different where 
earth-closets are substituted for middens; for the sewage from 
Broadmoor Lunatic Asylum, in which these closets are partially 
used, exhibits no degree of exceptional weakness. It seems hope- 
less, therefore, to —— any substantial reduction of sewage 
pollution by dealing with solid excrementitious matters only.” 

I pass on now to some notice of the various precipitation 
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systems, Some of these have been announced with much parade, 
and we have been again and assured that the desideratum 
we were anxiously looking for 
that the discovery how to retain the valuable substances and dis- 
— the worthless was made; and that the nitrogenous consti- 
tuents of se were available to the farmer in a convenient and 
handy form. fact still remains that nearly all the ammonia 
escapes with the water, which looks so clear and is so foul, and 
that the dregs are vey Bs pee the trouble taken with them. No 
doubt if the promises held out by the advocates of this system 
could be f led a discovery of immense importance to agricul- 
tute would be made; but there is as little doubt that at present 
we can scarcely be said to be on the way to such a desirable 
achievement of science by any of the various schemes to which I 
allude. The “‘A. B. 0.” system, as it is called, is the most prominent 
of these. It professes, by a mixture of alum, blood, clay, and 
other ingredients, to precipitate the solid matters in n 
and solution in sewage; by the addition of sulphuric acid to the 
sediment to fix the ammonia contained therein; and such 
means to manufacture a valuable manure. The analyses y Dr. 
Voelcker, however, which have been published in this journal,* 
and the researches of the Rivers Pollution Commissioners, suffi- 
ciently prove that the manure produced by this process is practi- 
cally worthless. A more modest form of the precipitation system 
is practised at some p Northampton among others. The 
solid matters are here precipitated into tanks by similar chemical 
agents, the water is discharged apparently clear, and the residue is 
mixed with the sweepings and other scavenger’s refuse of the 
town, which have previously been passed through a riddle, and 
the larger matters calcined. This manure is sold at 3s. per ton ; 
ae — a used ——~ 5 ~ es it, sakes y I 

is moderate pri an aving carefully com its 
effects with those of p< ng cmmeanedl 2 and 
my own appreciation of its worth may be esti 
tion that I would not accept a further quantity of it if I had to 
cart it three or four miles at my leisure. The pollution of the 
river Nene has moreover become so serious that injunctions have 
been obtained by dwellers on the stream, and this case, with 
others similarjto it, fully bears out the Commissioners’ words— 
‘*We have never taken a sample of effluent sewage which had 
been subjected upon a working scale to any of these cleansing 
processes which was not still so highly charged with putrescible 
animal matters as to be utterly unfit for admission into running 
water.”+ Good service has been done to the public health, and 
also to the agricultural interest, by the examination of this and 
kindred schemes, and the A. B. C. system (at least so far as its 
value to the farmer is concerned) may be said to have received its 
death blow. Practical sewage farmers are well aware that the 
least valuable of the matters which reach them are the solid, the 
ammonia having passed into the water, which has a remarkable 
natural affinity for it. 

I must not omit some mention of a process lately patented by 
Mr. D. Forbes, F.R.S., and Dr. Price, in which phosphate of 
alumina is the agent employed for the clarification and utilisation 
of sewage. It would be premature at p t top any 
decided opinion upon this scheme, but there seems no doubt that a 
valuable manure can be manufactured by it, since Dr. Voelcker 
has estimated the worth of various samples of such manure at 
from £2 15s. to £7 7s. per ton. As, however, we are not told what 
proportion of phosphate was added in each instance, and at what 
cost, we have no means of judging how much of such sums was 
due to the sewage itself, and how much to the added am, 
hut the value of the deposit depends entirely upon the quality of 
the sewage and the quantity of phosphate added. The clarified 
sewage, it is announ loses none of its mine ertilising 
inatters, and becomes slightly richer in saline ammonia. As, 
therefore, most of the ammonia, it appears, escapes with the 
water, the invention would hardly seem to be one of much 
practical utility, because the trouble and expense of treating the 
deposit would probably, as in other cases of the kind, annul 
the benefit derived from of the use of clarified sewage. I do not learn 
from the prospectus of the company that it professes to be able to 
do more than make clear the effluent sewage, and at present the 
extraction of the ammonia seems the one thing needful to render 
any process of this kind hopeful and satisfactory. 

I now come tothe water-closet and sewage-irrigation system, 
the only one of the three which (as has been seen) is at present 
applicable to towns with any of success; which combines 

rfect cleanliness with considerable economy, and which meets 
in any degree the needs of agriculture. When we remember the 
necessity of water supply—the fact that it forms a cheap and 
expeditious carrier, and that the earth is one gigantic filter, ever 
ready not only to absorb but to utilise the impurities of sewage— 
we can no longer wonder at the Ps ee of a system. 
the manifest advantages of which may to its adoption in all 

Aen of —— —, 

“* Sewage traversing the soil undergoes a process to some extent 

analogous to that experienced by blood passing through the lungs 
in the act of breathing. A field of porous soil, irrigated inter- 
wittently, virtually amage an act of respiration, copying on an 
enormous scale the lung action of a breathing animal; for it is 
alternately recei and expiring air, and thus dealing as an 
oxidising agent with the filthy fluid which is trickling through 
it. And a whole acre of soil 3ft. or 4ft. deep, presenting within 
it an enormous lung surface, must be far superior as an 
oxidiser for dealing with the i of 100 people to any filter 
that could be practically worked for Pp’ + « Moreover, 
the appetite of the soil is constantly kept alive and fresh (except 
in winter) by the action of plant growth in constantly removing 
the deposited impurities and rebuilding them into wholesome 
organic structures.” } 
_ No one can view the sewage farm at Aldershot and compare 
it with the sterile waste which lies around it without a feeling of 
more than — and admiration. Here land of absolutely no 
agricultural value by nature may be found producing its crops 
of rye grass up to fifty tons per acre per annum, and letting for 
£20 or £25. Here may be seen land, which in its pristine state 
would not support a sheep, employing the energies of a numerous 
band of labourers, the effect of whose toil is seen in the remarkable 
crops which adorn the fields; here, in short, may be studied the 
successful solution of the problem of sewage utilisation. 

Thousands of acres of such barren soil lie within an hour’s 
juny of the metropolis, yet, with this fact in view, the strange 
aud wilful waste of nearly the sewage of London continues; 
whilst the millions who throng the Lancashire towns, and pollute 
its rivers, make but the miserable return of 54d. per head per 
aunum to our agricultural resources. 

But though I believe increasing knowledge and practice will in 
time enable us to obtain from diluted sewage far er returns 
than we have yet uired, I must not pass lightly over the 
difficulties which that dilution brings with it to the cultivator of 
the soil. It isa fact that, though the intrinsic value of ordinary 
town sewage (where thirty gallons are supplied per head of popu- 
lation daily) is 2d. per ton, no one has been found eager — 
to pay anything like that sum for it. At the Barking farm the 
return for it is about fi at Romford Mr. Hope pays about 4d., 
and I believe that the latter is as much as at present can be 
obtained for any quantity. course the value will vary with 
the dilution onl other circumstances. The unit of value will be 
fixed by the — contributing; but that once obtained the 
farmer will easily ascertain the actual price he ought to pay for 
Ris mane, pee every oom p Neonat wpe 4 of the latter 
represents a theore value of jd. per ton. Thus the value of 
man as @ producer of manure is at present reduced to about 2s. 
per head per annum, which is, it must be confessed, 
satisfactory result when a comparison is drawn between him and 
other animals. The remarks by the Rivers Pollution Commis- 


{* 2nd Series, vol. vi., Part II., p.415. | f Second Report, 1970. 
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indeed at last been attained; | 
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¢ are so much to the purpose that I may 
perhaps be allo to quote them here :— 

“Tt is on eee pat casts fn ogteaiiane Gant, apart from the 
use of im and manufactured fertilisers, the maintenance of 
fertility - very much upon the live stock which the farmer 

fi 


sioners upon this 


keeps upon e 7 of manure which he can 
thus apply to it. The fertility of the 23,370,502 acres in the hands 
of ‘armers is thus de lent on the 19,821,863 sheep, 
3,706,641 cattle, and 1,629,550 pigs, which, according to the statis- 


tical returns just issued by the Board of Trade, are kept on - 
lish farms (1869 A ry on | 


; anumber which, calculated wholly as sheep,* 
amounts in food consuming, and therefore manuring-produ 
power, to as nearly as ble two sheep per acre over the whole 
area enclosed in England. Taking 1,141,996 agricultural 
horses into account, we may say that the whole farm stock of 
this country is less than five hes to every two acres in the hands 
of English farmers. 

**We have, however, omitted all reference to another resident 
animal of the greatest food-consuming power, for whose mainte- 
nance, indeed, all these acres and all this live stock are owned and 
cultivated. Nearly one-third of the live stock of this country is 
mankind! In 1809 there were in England 20,658,599 of ‘ man,’ 
and he consumes not only the produce of all these acres, and of 
all these cattle, sheep, and pigs which are maintained nm them, 
but imported food as well, to the extent of two-fifths of the esti- 
mated quantity of our home-grown meat. A creature of such great 
powers of consumption ought, ing to all the analogies, to be 
of corresponding agricultural value as a fertiliser. If, leaving out 
of consideration the products of iration, excrement be just the 
food of an animal minus its growth, then on the ground of both 
these elements of the calculation man ought to be the very best 
farm stock we have. He is not only a much better fed animal 
than a sheep, but he takes much less out of his food. Bread and 
beef are better food than grassand turnips, and the growth taken out 
of these several rations is much less in the former case than in the 
latter. The population fed on bread and beef does not increase in 
number, and that is, virtually, in total weight, more than 2 per 
cent, per annum, whereas the bg yyy > fed on grass and 
turnips increases in weight at least 30 to 50 per cent. within the 
year. A sheep builds its whole weight of body out of the food of 
eighteen months, The average age of man in England is rather 
more than nt pe and the weight of his body at death is all 
that he has saved out of all the food he has consumed during the 
whole period of his life. On any ground, therefore, we ought to 
anticipate the superiority of man to sheep as a manure-producing 
animal for farm use. 

** And it is worth while to compare the two ies further. So 
far as England is concerned, although the sheep ‘population’ 
varies considerably from year to year, they are upon the whole as 
nearly as possible alike in number; and in the month of June, 
when the agricultural returns are made up, and when lambs are not 
above half grown, they are also probably very nearly alike in 
He pay The average carcase weight of the sheep sold at Smith- 
field is barely 80 lb., which would correspond to a live weight of 
140 lb., and that may be considered also the average weight of the 
adult wan. Comparing, then, their respective rations, their relative 
wastefulness of food, their weight, and number, we might reason- 
ably expect that Englishmen ought at the very least to be as 
efficient as English sheep in the maintenance of English fertility. 
But what is the fact? The sheep is the very best live stock 
known to English agriculture, and man is virtually good for 
nothing. What would the English farmer do without his flock? 
Over all the oolitic, chalk, and gravel soils—the light land districts 
of the country—to be deprived of the assistance of the sheep would 
be ruin to the agriculturist. Man is, on the other hand, we repeat 
it, as live stock, virtually useless to him. The excrement of a 
sheep is worth at least 5s.a year to the farmer. In South Lanca- 
shire the excrement of a man does not realise 5d. per head indi- 
vidually. . . . The agricultural worthlessness of the immense 
stock of man here ‘folded on the land’ thus becomes a perfect 
scandal, + 

What, then, is the reason why the sewage cultivator can only 
with safety reckon upon the realisation of one-fourth (or some 
such proportion) of the value of the substances which he knows to 
exist in the fertiliser to be applied to his soil? Without doubt, 
the application of such abnormal quantities of liquid to his land. 
The sewage farmer, with corresponding advantage has difficulties 
to deal with unknown to his older-fashioned ri The season, 
the temperature, the rainfall, must all have his careful attention. 
Who can deny that if the summers of 1868 or 1870, with their 
tropical temperature and protracted drought, offered to him special 
advantages and rare a of profit, a wet and cold season, 
or a frosty spring, wo a, try hissystem. As his success 
will often depend upon a lucky hit or a successful pack for market, 
so will his failure sometime date from a little lack of energy, or 
an unwise or unskilful application of the sewage which must be 
disposed of, 

LanD ADAPTED FOR SEWAGE FARMING. 

The best authorities are now agreed that the land selected for 
a sewage farm should be either nearly flat, or upon a gentle slope, 
or should p the ity of being laid in some such form. 
There are not wanting, indeed, advocates for rather steep hill- 
sides, so that the sewage can be used two or three times over, after 
the fashion of catchwater meadows ; but this mode of irrigation 
with sewage is found both expensive and troublesome, the cultiva- 
tion of the land being rendered far more difficult. With proper 
management there should be no difficulty in extracting from the 
sewage, on its first application, nearly the whole of its manurial 
properties, and if this result is unaccomplished it must be from 
some fault in the cultivator or some deficiency in the filtering 

wers of the soil. To secure this most necessary object the 

‘armer should see that his land is laid out in the manner which 
modern experience has proved the best. The quality of the land 
selected is a point of somewhat less im ce, provided that it 
be not too stony or gravelly for perfect filtration, and not too stiff 
for easy cultivation. This latter description of land has, indeed, 
received the sanction of a high au‘ho wf Mr. Builey Denton ; 
but notwithstanding the great weight of his opinion, I may be 
allowed to doubt ther the th tical advantages which clays 
unquestionably possess, for the retention of certain valuable 
elements in sewage, would not be far outweighed by the impedi- 
ments to their tillage which would be offered by their other quali- 
ties. A heartbreaking and profitless task would seem to be laid 
upon the man who should undertake the cultivation of stiff clay 
under sewage. A poor sand, or not too porous gravel, would pro- 
bably in the long run answer the purpose of the sewage farmer 
better than a naturally richer soil at a greatly enhanced price. 
There already exists sufficient evidence that the poorest sand will 
afford an ample return for his — At Aldershot he will find 
of a 








almost pure silica, with a mixture poisonous peroxide 
of iron, successfully irrigated and — . At ing and 
Romford plots of the most sterile gravel have yielded unexpected 
returns ; but the farmer will a such extremes as these by 


Suleeaes qeimtios ton tee padliestion of sowegn, ent glee ier the 
possesses q' ‘or the p' sewage, an ‘or the 
utilisation of its fertili ents. As a matter of fact. 
some soils possess one of these qualifications without the other. 
It should be the province of the town authorities to select soil 
suitable for the former whilst the latter must not be lost 
sight of by the sewage farmer in his estimate of its value for his 
end, a py Pollution Commissioners found that certain 


egree 
nitrification, i.¢., the conversion of ammonia and 
matter into nitrates ; indeed this process hardly goes on at all in 
some soils. When 3°8 gallons were filtered per diem through a 
ard of Barking soil the ammonia in the effluent water 





cubic y 
* That is putting cattle of all as equal to six, pigs as equal to two, 
and horses to eight sheep apie = 
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| continuously increased, until‘at the end of three months it rapi 
roached in quality unchanged and unpurified sewage. - 
dington soil, on the other hand, submitted to a similar test (and 
in this case taken from a field which had been continuously irri- 
aa with sewage for five years), proved such an admirable natural 
| filter, that at the end of the same period the organic impurity in 
| the effluent water had not tome yy The various experiments of 
the Commi ers upon different soils are d ing of serious 
| attention. They will be found in their first report, pp. 65 to 69. 
They seem to show that almost any variety of porous and finely 
| divided soil will efficiently purify sewage to a much greater extent 
than any farmer could possibly require, and that its cleansing 
capacity depends upon porosity and comminution far more than 
upon its chemical composition ; also that soils possessing extreme 
nitrifying properties are far jess valuable for cultivation than 
those in which that process is carried out with difficulty, or not at 
all. Experience, however, has now proved that almost any light 
or medium soils will repay for the application of sewage, though 
not all to the same extent. These points should not, therefore, 
overlooked by the practical man. Asarule, common sense and 
the application of principles which govern the ay ory in the 
choice of land for ordinary purposes will suffice for that intended 
for sewage irrigation ; though, if the Commissioners’ experiments 
are to be dered i should aid in the selection of 
land intended for this object. 


PREPARATION OF LAND FOR SEWAGE IBRIGATION. 


The preparation of the land for sewage irrigation next demands 
attention, and here will be found considerable diversity of opinion 
and of practice. The width of the beds, for instance—a matter 
of no small importance—has been the subject of sharp skirmishing 
between the advocates of the several plans. I take it, however, 
that among those best qualifie? to give an opinion on laying out 
land for this p certain principles may now be considered 
definitely settled. That the irrigation should be by surface appli- 
cation, by overflow from grips or carriers, and not by the old- 
fashioned and expensive method of hose and jet; that open 
carriers (as being the least expensive and the handiest) should con- 
duct the sewage to convenient points for distribution, whence 
smaller courses should convey it along the centre of raised-up beds 
or ridges (resembling the high-backed lands so well known ia 
certain districts) ; that the drainage should be deep and thorough, 
and the subsoiling perfectly accomplished ; that the slope of the 
beds should vary with the character of the land, a sharper fall 
being obviously needed on loose soils than on more retentive ones; 
these are principles upon which competent authorities may now be 
considered agreed. But there are still many subjects which, 
nevertheless, are warmly disputed by the ablest and most experi- 
enced men. Taking results, however, as his measure of success, 
the tyro in sewage farming will do well to devote himself to the 
consideration of the systems practised upon the most noteworthy 
farms; and, keeping in mind his own special case, will consider the 

y, the scientific practice, and the results of these systems 
in all their details. 

Perhaps no sewage farm in England offers a better example for 
the study of this subject than Mr. Hope’s, near Romford. That 
gentleman may indeed be considered one of the first who, recog- 
nising the vast importance of the question, set himself to work 
out its practical solution with an earnestness and intelligence 
which have greatly advanced our previous knowledge of the subject. 
For ten years Mr. Hope has thrown all the energy of an active 
life into the working out of the — we are considering, and 
for the same period he has never hesitated to do battle on behalf 
of a cause which he has espoused with such hearty zeal, with all 
comers who, in his opinion, violate the principl g ing 
scientific, or economic—upon which sewage farming should be 
conducted. In Breton’s farm the student may not only see one 
of the most successful examples of sewage agriculture, but may 
acquire more exact knowledge of the quantity, quality, and 
details of application of sewage than he is likely to obtain from 
those who bave not made such a speeial study of its varied and 
peculiar details. : : 

By Mr. Hope’s kindness I am enabled to give a plan of this 
farm ; and, as the system upon which it is laid out embodies the 
experience and observation of several years, those interested in the 
subject cannot fail to derive from its consideration the knowledge 
of many practical points which deserve attention. 

Mr. Hope is an advocate of narrow beds or lands, and the whole 
of Breton’s farm is laid out upon this system ; the beds being 
15ft. wide on each side of the central carrier, or 30ft. over all. 
The advantages which are offered by the adoption of this plan are 
various and considerable ; but I will allow Mr. Hope to tell in his 
own words his reasons for, and his mode of carrying out, his own 
principles. 

“*T took,” says Mr. Hope, “‘a lease of the sewage of the town of 
Romford, together with a farm of 12] acres, The town had 
already purchased the farm, constructed the outfall sewer to it, 
and erected pumps and engines. I entered on the farm in Sep- 
tember, 1869, and at once set to work to make a clean sweep of 
existing divisions and obstacles, that is, hedges, ditches, banks, 
trees, &c., in order to be able to remodel the entire surface. The 
boun: of the farm was more or less i , a8 are the boun- 
daries of all farms. One of my principal objects was therefore so 
to arrange the distribution of the sewage as to be incommoded to 
the minimum possible extent by these irregular boundaries. Of 
course all farming, if it is to pay, has to be conducted by the aid 
of horses or steam. But neither horses nor steam can cultivate 
the land unless in parallel lines, which must also be more or less 
8 











t. 
‘*As regards the system of sewage distribution by means of the 
ridge and furrow, aivaneuie of horse or steam cultivation offers 
no difficulty, as nothing is more yy than to form a low rid 
by means either of the horse or of the steam plough ; but clearly 
it would not do to have divisions, whether consisting of roadways 
or main distributing channels running in such a manner as to 
interfere with those lines of cultivation. Of course the easiest 
and simplest way of distributing a liquid over a given area of 
surface would be by a series of diverging main channels, with 
minor radiating branches. But such a system would render culti- 
vation by horse or steam power absolutely impossible. The main 
distributing channels must clearly be either parallel with the lines of 
cultivation, or they must intersect them as nearly at right angles 
as possib! 
* A reference to the accompanying map will show how I have 
carried out these principles on my Romford farm. The highest 
land on the farm is at plots A and U, from which it slopes gra- 
dually down to a contour line a little above the engine-house. 
From there it falls more rapidly down to the little valley by the 
side of the river, forming, in fact, a steep hill-side. The compara- 
tively fiat land above and below this hill-side is all laid out, or is 
now being laid out, as indicated by the small black lines, in beds, 
on the dinenktinee tem, each bed being 30ft. wide. The 
hill-side itself is wane y horizontally with a turn-wrest plough, 
and then with a double mould-board plough thrown into little 
ridges, as if for potatoes, also horizontal. The sewage is applied 
to this hill-side from a carrier running along the top, the horizon- 
zontal grooves of the double mould-board plough effectually pre- 
venting the liquid scouring away the earth from the plants. On this 
system Italian rye grass cannot of course be grown, nor can 
cereals ; but the slope of the hill-side is far too rapid to permit of 
the application of any liquid by irrigation if the surface were left 
anh ; this is therefore no drawback. 

“It will be observed that a roadway leads to every plot and to 
each bed in every plot; also that the land is so laid out that the 
beds abut, as far as possible, on the i boundaries of the 
farm, so that they ~~. not interfere with the parallel lines of 
cultivation. I fixed the width of the beds at 30ft., after 
number of very careful experiments to ascertain what w' 
things considered, the best and most convenient width of for 
the economical tion of sewage and this bed combines 
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other great advantages not connected with irrigation; for the area 
of a bed is at once obtained in square yards wi absolute precision 
by measuring the length and multiplying by ten. This, for selling 
market garden crops, is a very great convenience, The half bed 
of 15ft. from ridge to furrow is also a convenient width for har- 
rowing, rolling, drilling, mowing, or raking ‘in twice,’ as the 
farmers say. 

‘The sewage is delivered on to the farm by gravitation some 
20ft, below the higher portions of the farm, In order to reach 
these I put up a sheet-iron trough on wooden legs, which reaches 
from the engine-house to various parts of the farm, where the 
level of the ground admits of the sewage being carried on in 
ditches, or carriers formed in low earth banks and lined with con- 
crete. The concrete carrier is the best, but of course after a 
certain height it becomes too expensive and wastes much land by 
its spreading base; hence the substitution of iron. Both are so 
constructed as to distribute the sewage to the minor gutters in 
the beds passed on the way, if desired, as well as to convey it to 
more distant parts. This the infinitely more expensive pipe used 
in some places would not do.”* 

The map annexed, and Mr. Hope’s description, will give a very 
clear idea of the mode which has commended itself most highly 
to modern authorities, but about the smaller details of which 
there is yet some dispute. The catchwater system, I have before 
said, yet finds its defenders, but it seems far better adapted for 
simple irrigation than for the utilisation of sewage. This mode 
is so generally understood that it is unnecessary to explain its 
operation; but it seems a self-evident proposition that sewage 
delivered over successive areas or beds canuot equally and satis- 
factorily irrigate them alike. This latter, however, should be the 
object, if any adequate money return is looked for. Every ton of 
sewage should be carefully husbanded, expended where it is 
required, and by no means allowed to run to waste, as some of it 
inevitably must, in the beds which it at first reaches, under the 
catchwater plan. 

The cost of the preparation of land will of course vary with 
circumstances and localities. At Aldershot, where much of it 
was levelled at great expense, it probably was not less than £40 
or £50 an acre—an outlay, however, in that case amply repaid. 
At Bedford (a successful example of sewage farming) it did not 
exceed £10 per acre, including covered earthenware carziers. It 
will probably be found, where suitable land is selected, to range 
from £10 to £20, and to average £15 per acre. This sum will not 
include the conveyance of sewage to the farm, nor the erection of 
pumping machinery for its elevation to the height requisite for 
its distribution. 


EXTENT OF LAND REQUIRED. 


The quantity of land required for the disposal of all the sewage 
of a town should a serious consideration; and the farmer will 
be wise to provide land according to the estimated increase of the 
population. He will, however, have very considerable difficulty 
in deciding at the present time upon the acreage of land which 
ought to be put under sewage. For the purification of the sewage 
has been hitherto far more studied than its utilisation, This 
fertiliser, of which we are beginning at last to understand the 
true value, has hitherto been treated as waste, and much land has 
been occupied simply for the purposes of filtration. The capacity 
of the oil in this respect is well nigh unlimited. The Rivers 
Pollution Commissioners give it as their opinion that five acres of 
land, drained 6ft. deep and thoroughly well, will suffice for the 
purification of the sewage of 10,000 persons, if it be only divided 
into equal plots, each of which shall receive the sewage of six 
houses, The object of the sewage farmer will be, of course, to 
spread it over the largest area compatible with remuneration; the 
prevention of waste and the extraction of nitrogen will be his 
chief cares. Hopeless, indeed, may he be of the realisation of 
any pec result should he select such a farm as Barking for 
his model. At that place, if Mr. Morgan’s method of calculation 
be reliable, the sewage of no less than 335 persons was poured over 
every acre in 1870, The opinions of practical men now point, 
however, to fifty or sixty as the number of persons who can bene- 
ficially contribute to each acre. As a matter of fact, at least 
double that ber yield ia to most of our sewage farms. 
At Croydon 100, at Bedford 140, at Banbury 80, and at Aldershot 
80 individuals thus contribute; but Mr. Hope, with the light of 
recent experience, descending from fifty to forty, from forty to 
thirty, and from thirty to twenty, is now strongly of opinion that 
the latter number represents something like the normal ——-? 
of human beings whose sewage should be disposed of per acre; 
and for this simple reason that he is sanguine enough to believe 
that by proper management the whole of th2 nitrogen derived 
from such a number of persons can be restored through the soil, 
that only our present ignorance prevents our securing crops which 
will pay for such an application, but that vegetation is unable 
benehelally to appropriate a greater amount. With such differ- 
ences of opinion enough land should at any rate be secured; and, 
for reasons which I shall presently enter into, I think the farmer 
should not estimate more than forty or fifty persons to the acre, 
and possibly less than either of those numbers. 

The quantity of water supplied to the population will determine 
approximately the strength and amount of sewage on which he 
has to depend, assuming that the storm water is excluded from 
the sewers, and that they do not receive land drainage to any 
extent. It is almost impossible for the farmer to deal satisfac- 
torily with sewage which will be infinitely increased in quantity 
(at the same time that it is diluted in strength) when he least 
requires an addition in such a shape. Nevertheless, so little 
attention has been paid to this important point, that at Bedford, 
where the supply of water to the inhabitants reaches but 150,006 
gallons daily, the average quantity of sewage which reaches the 
pumping station is no less than 600,000 gallons. At Warwick the 
sewage amounts to double the quantity of water supplied to the 
population; and at Dover, with 1,000,000 gallons of water supply, 
the discharge from the sewers amounts to 3,500,000 daily. Where 
each inhabitant is supplied with thirty gallons of water per diem, 
a total of 50 tons per head per annum will be available for sewerage 
purposes, and, as this is a fair and liberal, but at the same time 
not excessive supply, we may take it as a basis for our calculations 
on the subject. This quantity, where fifty persons contribute to 
each acre, will give a supply of 2500 tons of sewage per acre per 
annum, equivalent to a vertical depth of 25in., which in dry 
districts will fully equal that of the rainfall; while taking 100 
persons as contributors, no less than 5000 tons of sewage, con- 
taining ammonia of the value of upwards of £40 per acre, will 
have to be disposed of, and, I need hardly add, in a great degree 
wasted, 

But unsatisfactory as is this prodigality, far greater quantities 
than even the latter are lavished at present be some sewage 
cultivated land. When Mr. J. C. Morton published his ‘‘ Agri- 
cultural rience of 300,000 tons of North London Sewage,” in 
“1867, he estimated that at Barking 100 tons of sewage would be 

uired to produce one ton of rye grass over and above the natural 

an i growth of the land. What have been the facts? 
In 1870, a year of exceptional drought and heat, no less than 314 
tons of sewage were used for every ton of grass cut; while in one 
instance the prodigious sary ny! of 450 tons was applied for each 
ton of grass produced. That is to say, 11,500 tons of sewage were 
used per acre for the production of tons of grass (the actual 
ield where this extraordi irrigation was carried out). As, 
owever, it is almost impossible to believe that this represents 








anything but a very exceptional state of things, I prefer to draw 
attention to the amount of sewage applied over the whole farm 


upon rye . This, in the year alluded to, was 8688 tons per | 
acre, which resulted in 274 tons of rye grass for cutting; in other 
words, 314 tons of sewage to one ton of grass, 


(Zo be continued.) 
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1835. Ropert Saunpers, Croydon, Surrey, ‘‘ Improvements in horse- 
shoes.” —13th July, 1871. 

2065. Ricard Hopson, Blackwall, Middlesex, ‘‘ Improved apparatus for 
indicating the names of stations in railway trains.”—4th August, 1871. 

2347, AnToInE Ray, Castle-School, Guildford, Surrey, ‘‘A new machine 
to dye mechanically all kinds of textile or filaceous matters prepared 
in skein.”—A cemmunication from Czesar Corron, St. Etienne, Loire, 
France.—5th Septenber, 1871. 

2359. WiLL1AM Soper, Friar-street, Reading, Berks, ‘ [mprovements in 
cartridges for breech-loading fire-arms.”--6th September, 1871. 

2485. WitttaAM Roxzert Lake, Southampton-buildings, London, ‘Im- 
proved methods of cutting the soles and other parts of boots and 
shoes, and apparatus therefor.”— A communication from Joseph 
Woodley, Quebec, Canada,—21st September, 1871. 

2495. James Banks and WILuiam Waker, Liverpool, ‘An improved 
system for the treatment of sewage, parts of which are applicable to 
the filtration of water, for the use of towns, and other liquids on an 
extensive scale, and apparatus therefor.” 

2507. Niets Lupvie Martinus Smiru, Glasgow, Lanarkshire, N.B., “ A 
new water meter or rotary wheel or machine, suitable also as at air 
and gas blower or exhauster, and as a pump for raising or for ing 
liquids, and as a hydrauhe or steam motor.”—22nd September, 1871. 

2526. CuarLes WALL, Birmingham, “A new or improved portable ir- 
tight holder or vessel to be used for sanitary and other sim ar 
purposes.” —25th September, 1871. 

2534, CHARLES RosertT Mathews, High-street, Bloomsbury, London, 
‘‘Improvements in apparatus for safe, speedy, and easy mode in 
fixing, connecting, and disconnecting gas pendants, brackets, pillars, 
and ground connections, also for connecting and supplying gas to rail- 
way carriages, especially adapted for outside reflecting lamps.”—26th 
September, 1871. 

2570. Henry Watson, Newcastle-on-Tyne, Northumberland, “ Improve- 
ments in strainer plates for the manufacture of paper.”—29th September, 
1871. 

2584. Joun PickerinG, Birmingham, “ Impro ts iu the facture 
of dip candles and in apparatus therefor.” 

2586. JosErH ERS, St. Jokn-street-road, London, and Gustave DE 
MerReELLES Soares, York-buildings, Adelphi, London, ‘ Improve- 
ments in the manufacture of bituminous asphaltic paving or covering 
for roads and other ways, and in the means of strengthening the sur- 
faces of the same to facilitate traffic thereon.” 

2588. WittiamM GorenaM, Gally-hill, Swanscombe, Kent, ‘‘ Improvements 
in the manufacture of Portland cement, and in apparatus employed 
therein, partly applicable to the facture of bricks, tiles, pottery, 
and other substances.”—30th September, 1871. 

2632, ALEXANDER MELVILLE CLark, Chancery-lane, London, “ Improve- 
ments in and applicable to treadles of sewing and other machines.”—A 
communication from James William Washington Gordon, Newport, 
Campbell, Kentucky, U.S.—4th October, 1871. 

2637. Ernest Perer Bernard, Newton-terrace, Westbourne-grove, 
London, “Improvements in the manufacture of tin, zinc, and other 
metallic boxes for preserving meat, fish, vegetables, and other similar 
articles.” 

2639. RicHarD DouGias MorGan and Josera PoMrret VANDER MEULEN, 
Percy-chambers, Northumberland-street, Strand, London, “‘ A new or 
improved railway chair.” 

2644. James Gowans, Edinburgh, Midlothian, N.B., ‘‘ Improvements in 
machinery used in the construction of tramways and railways, and 
applicable to other similar purposes.” 

2647. Georce Lams Scort, Beachoties, “Tmprovements in ventilating 
mines and tunnels.” 

2648, Henry WALKER, Gresham-street, London, ‘An improved appa- 
ratus for making button-holes.”— A communication from John G. 
Powell, Philadelphia, U.S. 

2649. Wittiam Hersert WILiams, Birmingh “Improvements in 
moustache protectors or lips for cups and other drinking vessels.”—5th 
October, 1871. 

2653. Horace ALFRED Vervon, Tilbury Fort, Essex, ‘‘ Improved means 
and apparatus for enabling heavy guns to be readily moved in fortresses 
or other places where required.”—6th October, 1871. 

2659, James Burrow, Hampton Vicarage, Middlesex, ‘‘ Improvements in 
treating sewage and other matters.”—7th October, 1871. 

2069, StepHEN Cotron, Belfast, Ireland, ‘‘ Improvements in hackling 
flax, hemp, and other fibrous materials, and in the vertical sheet hack- 
ling machine to be used therefor.” 

2673. Epwarp CuaRLes Cuirt, Wellington, Salop, ‘‘ Improvements in 
two-wheel vehicles or carts, commonly called ‘ Whitechapel carts,’” 

2675, HesketH HuGues, Homerton, London, ‘ Improvements in appa- 
ratus for attachment to windows, doors, and steps of buildings.”—0th 
October, 1871. 

2762. THomas Moy, Clifford’s inn, London, and Ricuarp Epmunp Snit1, 
Mile-end, London, *‘ Improvements in steam engines.” 

2765. Epwarp Davis, Rhuddlan, Flintshire, North Wales, “ Improve- 
ments in the construction of ax!e-boxes.” 

768. James Henry Greatuead, Trinity-street, Southwark, Surrey, 
“Improvements in constructing tubular tunnels or subways, and appa- 
ratua for that purpose.” 

2770. Henry Howarp StepHens, Glasgow, Lanarkshire, N.B.,‘‘ Obtaining 
sulphate of ammonia from urine.” 

2773. MicHaet JouN Haines, Barton-street, Gloucester, ‘‘ Improvements 
in the manufacture of straps or bands for driving machinery and for 
other purposes.” 

2775. JAMes RopertT Napier, Glasgow, Lanarkshire, N.B., ‘‘ Improve- 
ments in water-pressure speed indicators.” 

2776. CHARLES ALEXANDER CALVERT, Manchester, ‘‘ An improved appa- 
ratus for self-registering and checking the money taken for admission 
to public entertainments and other places where « check or money- 
taking is desirable.” 

2777. CHARLES ALEXANDER CALveRT, Manchester, ‘ Improvements in 
machinery or apparatus to be employed for signalling on railways or 
other places.” 

2780. JosePpH JEFFREY Bennett, Langbourn-chambers,' Feuchurch- 
street, London, and Nicno.tas Rowe, Ashphalte Works, Whitepost- 
lane, Victoria Park, London, ‘‘ Improvements in the construction of 
asphalte and bituminous roadways and footways.” 

2782. Joun James Cousins, Allerton Park, Chapel Allerton, near Leeds, 
Yorkshire, ‘Improved apparatus for raising and lowering window 
sashes.”—18th October, 1871 

2786. Cartes Orro Heryt, Berlin, Prussia, ‘‘ Improved means and appa- 
ratus for separating oil from the bisulphite used in its extraction, for 
regaining the bisulphite, and for purifying the atmosphere.” 

2787. James WILLIAMS, The Mount, Malvern, Worcestershire, ‘“ Improve- 
ments in the construction and arrangement of vapour and steam baths, 
and mode of operating therewith for medical purposes.” 

2788. Sir Antonio Brapy, Henry Eeves Dresser, and MarsHALL Mason 
Harris, Cannon-street, London, ‘Improvements in couplings.”—A 
communication from William Washburn, Brooklyn, U.S. 

2790. Frank ALEXANDER MARSHALL, Berwick-upon-Tweed, “ Improve- 
ments in the manufacture of metal.” 

2791. ALEXANDER MELVILLE CLark, Chancery-lane, London, “ An im- 
proved receptacle for mustard and other condiments for table use.”— A 
communication from Jules Decoudun, Paris. 

2793. Witt1am Ropert Lake, Southampt g8, London, “ Im- 
provements in the pistons and slide valves of steam engines, and in 
apparatus connected therewith.”—A communication from 8. Lloyd 
Wiegand, Philadelphia, Pennsylvania, U.S. 

2796. Joun PickeRrna, Birmingham, ‘* Improvements in the manufacture 
of candle wicks.”—19th October, 1871. 

2798. JoHN WILLIAM WILLANS Suaw, Rochdale, Lancashire, “ Improve- 
ments in machinery or apparatus for removing wool or hair from hides 
and skins.”—A communication from Monsieur J. Watteau, Antwerp, 
Belgium. 

2800, Witttam THomas Henuey, North Woolwich, Essex, and Henry 
Horstman, Bloomsbury, London, ‘*A new or improved self-acting 

method of jas by magneto-electric nee. 

2801. Wittiam Howarp, Great Sutton-street, Clerkenwell, London, ‘ Im- 
provements in footballs.” 

2804. Joun Barrie, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in the 
water supply apparatus of water-closets.” 

2805. Louis Marino CasE.ta, Hatton-garden, London, ‘‘ Improvements 
in maximum registering thermometers.” 

2809. Jutivus Freperick Moore Po.tock, Longclose Works, Newtown, 

8s, Yorkshire, “ Impr its in hinery for compressing 
bricks, tiles, and other similar articles.”—20th October, 1871. 

2811. Francis Preston, Huddersfield, Yorkshire, ‘‘ Improvements in fire- 
bars for furnaces.” 

2812. Henry Jackson, Park-square, Leeds, Yorkshire, ‘‘ Improvements 
in apparatus for heating water by means of steam, or for condensing 
vapour.” 

2814. WitttaM Srrano, Glasgow, Lanarkshire, N.B., “ Improvements in 
weaving ornamental fabrics, and in looms therefor.” 

2819. Lorrus Perkins, Seaford-street, Gray’s-inn-road, London, ‘ Im- 
pr its in | tive and traction e: es,” 

2821. Wittiam Haworta, Lothbury, “Improvements in ma- 

2882. Ge = Ww ecg orl Ingram-terrace, Sleaford, 

EORGE WIiL}AM ELLIOT?, - Lincolnshire, 

“ Improvements in sewing machines,”—21st October, 1871. 
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2823. GuiLLaume AvLpuonse Vivien and Pau. Cesar Vivien, Honfleur, 
Calvados, France, ‘‘ A novel chemical composition for the preservation 
of wood, metal, and other substances,” 

2824. JosepH Bock ey, Georce Bockey, and Rozert Buck.ey, Mossley, 
L hire, “ Imp ts in the construction of furnaces for con- 
suming smoke.” 

2825. WiLLIAM GrorGE Rorawe tt, Liverpool, “ Improvements in screw 
propellers for ships and other navigable vessels.” 

2828. Witt1AM Rogpert Lake, Southampton-buildings, London, “ An 
improved inkstand and appliances to be used in connection there- 
with.”—A communication hen Seth C. Catlin, Cleveland, Uhio, U.S. 

2831. ALFRED Vincent Newton, Chancery-lane, London, ‘‘Improvements 
in apparatus for manufacturing ribbon slivers.”—A communication 
from Jean Joseph Bosson, Verviers, Belgium. 

2832, Peter Spence, Newton Heath, Manchester, “‘ Improvements in the 
treatment of oxide of iron, which has been used in the purification of 
illuminating gas, for the purpose of again making it available for that 
process, and also for the manufacture of sulphate and muriate of 
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2834. Peter Spence, Newton Heath, Manchester, “ Improvements in the 
manufacture of alum, and in obtaining by-products therefrom suitable 
for manures.”—23rd October, 1871. 

2836. Tuomas Kemp Mace, Birmingham, “ Improvements in hats.” 

2837. Heuricn STaprer and Joserm Srncrair, Manchester, ‘‘ Improve- 
ments in apparatus for withdrawing or discharging ale or other liquor 
or liquid from casks or receptacles, and for raising the said ale, liquor, 
or liquid to a higher level.” 

2840. WALTER Rankin WuiTeLaw, Glasgow, Lanarkshire, N.B., ‘ Im- 
provements in furnaces.” 

2841. Danret WiLks, Bloxwich, Staffordshire, ‘* Certain improvements in 
apparatus for collecting, receiving, and holding all animal refuse, and 
manufacturing the same into manure without nuisance, particularly 
applicable to the collecting, deodorising, removing, and utilising 
human excretions and other animal matter of large towns.” 

2842. Pierre Leciovux, Dijon, Céte d’Or, France, ‘* An improved double- 
balanced bolt or fastening for windows, shutters, folding doors, and 
other like purposes.” 

2844. WiLL1aAM THomas Suao, Vincent Works, Vincent-street, Westminster, 
‘Improvements in apparatus for distributing fluids and liquids.” 

2846. Isaac BLue Harris, Castle Mills, Fountainbridge, Edinburgh, 
Midlothian, N.B., ‘‘ Impr ts in the facture of piston 
packing, formed of canvas, cloth, or other textile material, in combi- 
nation with india-rubber or india-rubber compounds susceptible of 
vulcanisation.” 

2847. Epwarp THomas Hvuoues, Chancery-lane, London, ‘‘ Improve- 
ments in hydrometers.”—A communication from Henry Kraussce, 
Mayence. 

2848. Lewis HornBiower, Liverpool, “Improvements in the construc- 
be - walls, partitions, floors, and roofs of dwelling-houses and other 
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2849. Isaac Woop, Greenfield, Yorkshire, ‘‘ Improved apparatus to be 
applied to winding frames or other similar machines for the purpose of 
removing lumps or dirt from the yarn.” 

2850. Tuomas WoLsTencrort Boots, Manchester, ‘‘ An improved material 
to be used as a substitute for leather.” 

2851. WituiaM Ropert Lake, Southampton-buildings, London, ‘Im- 
provements in sewing machines.”—A communication from Maria 
Procopé and Bengt August Stenman, Stockholm, Sweden. 

2852. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improve- 
ments in traction engines.”—A communication from Louis Adolphe 
Herrmann, Boulevart St. Martin, Paris.—24th October, 1871. 

2856. Joun Osmonp, New Cross, Kent, “Improvements in travelling 
anchors employed in cultivating land by steam power.” 

2858. WiLL1AM ARMAND GiLBEE, South-street, Finsbury, London, ‘‘Im- 
provements in harmoniums and other similar musical instruments.” — 
A communication from Maria Procopé, Sweden. 

2860. Ropert ALFRED Wricut, Homerton, London, “‘ Improvements in 
apparatus for fastening purposes, especially applicable to the fastening 
of railway and other carriage doors.” 

2862. WILLIAM ANDERSON, Inverkeithing, Fifeshire, N.B., ‘‘ Improve- 
ments in treating hides or skins.” 

2864. Francois GARNIER, La Mulatitre, near Lyons, France, “ Improve- 
ments in manufacturing guns, cylinders, and other hollow bodies.”— 
25th October, 1871. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 

2879. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “An im- 
proved process for the treatment of night soil and town or domestic 
refuse matters for the manufacture of manure, to be called taffo- 

1ano.”—A communication from Victor Plasse, Compagnie Chau- 
ourniére de l'Ouest, Paris.—26th October, 1871. 

2923. Wict1amM Martyn Symons, Lower Kennington-lane, Surrey, “‘ An 
improved composition for disinfecting soaps, us I ds, 
ointments, washes, tooth powders, troches, ‘and disinfecting powder, 
granulated or otherwise."—A communication from Julius Edmund 
Dotch, Washington, Columbia, U.S.—2lst October, 1871. 








Patents on which the Stamp Duty of £50 has been Paid. 

3425. MorGan Henry Davies, Prince Alfred’s-road, Wavertree, Liverpool, 
“ Fences, &c.”—11th November, 1868. 

8718. ALrrep Homrray, Witley Lodge, Halesowen, Worcestershire, 
“‘ Coke.”—7th December, 1868. 

$347. Epwarp Ho.pen, Laurel Mount, Baildon, near Leeds, Yorkshire, 
“* Preparing wool, &c.”—4th Noveinber, 1868. 

3379. Witt1aAM Broventon, South-street, Finsbury Market, 
“ Kitchen ranges.”—6th November, 1868. 

3590. Wiitct1am Epwarp GepcE, Wellington-street, Strand, London, “‘ Sew- 
ing or embroidering machines.”—25th November, 1868. 
3355. Henry Jewitt, Kentish Town, London, “Slabs or blocks for erect- 
ing toy buildings.”—5th Ni ber, 1868. : 
3363. Aucuatus Lea Bricknewi, Stratford-upon-Avon, Warwickshire, 
“ Apparatus applicable as a rotary engine, pump, and water meter.”— 
5th November, 1868. 

3370, James Samuet, Great George-street, Westminster, ‘‘ Locomotive 
steam carriages.”—6th November, 1868. i 

3388, James STuRROCK, Glasgow, Lanarkshire, N.B., “‘ Metallic caps.”— 
7th November, 1868. 

3350. Isaac Hott, Witittiam Hott, James Howt, and Josep Maung, 
Bolton, Lancashire, ‘Spinning and doubling fibrous materials.”—4th 
November, 1868, 


Patents on which the Stamp Duty of £100 has been Paid. 

2688. Cuauncey Orrin Crospy, New Haven, Connecticut, U.S8., “‘ Fish 
hooks.”—31st October, 1864. 

£714. Epmuxp Leopotp ScaEsincer Benzon, Nicholas-lane, London, 
“Casting steel.”—2nd November, 1864. 

2741. JacoB SNIDER, jun., Strand, London, ‘‘ Breech-loading fire-arms.”— 
5th November, 1864. 


Notices of Intention to Proceed with Patents. 

1673. ALrneD Gives, Rugeley, ‘‘ Horse rakes.”— Partly a communication 
from W. W. Wallace.—26th June, 1871. 

1677. Paxton WiLtiAm Parkin, Ridge Mount, Basset, “‘ Harness tug stops 
for shafts of carriages.”—27th June, 1871. 

1704. THomas TELFORD MAcNEILL, Warwick-street, Cockspur-strect, 
London, “ Cigarettes.” 

1706. Joun Bircu, Newton Heath, “ Manipulation of steel.”—30th June, 


London, 





1871. 

1711. Tuomas Retp, Monkton Miln, Ayrshire, N.B., “ Ploughs.”—1st 
July, 1871. : 
1716. Sans Joun ‘Davies, Campsbourne-terrace, Hornsey, “‘ Preventing 
damage caused by the bursting of water pipes during the frosty 

weather, &c.” 

1719. Joun Jorpan, Liverpool, “ Arranging and constructing furnaces 
for burning coals, &c,” 

1721. Joseru Jervis, Sheffield, ‘‘ Cutlery.” 

1725. ae —— Smita, aggre pos apne 
recovery of the , and of Pp a 
lyes pm | Soaps Fwy have been ‘a for the treatment of fibres 
and fabrics,”—A communication from Cyprien Marie Tessié du Motay. 
—8rd July, 1871. 

1736. GEoRGE FEATHERSTONE Grirrin, Great George-street, Westrainster, 
**Motive power.” 

1738. Jonn CHARLES, Ironmonger-lane, London, and C#ar.rs Tayvor, 

eath-street, Newton Heath, near Manchester, “ Floorcloth and leather 
” 


“ Revivification and 
+ tots Pores 





loth, 
1740. Joun Ramssorrom, Leeds, “ Engines for obtaining motive power, 
&c.”—4th July, 1871. 2 1 
1759. Josersn TAYLOR, jun., Sheffield, ‘‘ Glazing and polishing saw blades, 
&c.”—5th July, 1871. ; 
1762, Gzorce MiuBuryN, Radcliffe, ‘‘ Rugs and mats.’ 
1770, Wizu1am Epwarp Newron, Chancery-lane, London, ‘“ Breech- 
d "— A fication from Pierre Raymond Cody.— 





6th July, 1871. 
1775. Henry Harrison, Blackburn, “ Sizing yarn.” 
1778. PeveR Jort Livsey, Manchester, ‘‘Thread spools for sewing 
machine shuttles.”—A communication from Timothy Merrick. 
1782. Davip Greic and Rospert Burton, Steam Plough Works, Leeds, 
bia tural implements.”—7th July, 1871. 
London, “Steam 


1796. WittiaM Ropert Laks, Southampton-buildi: 
boilers.”—A communication from Mark Bartlett, July, 1871. 
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1813. Francis Sewett Core, Thorncliff, Freemantle, Southampton, 
“HL ic motive power engines.” 
1830. WiLL1aM Rogpert Lake, Southampton-buildings, London, ‘‘ Knitting 
machines.”—A communication from George W. Howe and David M. 
Sommerville.—12th July, 1871. 
1855. WittiaM Bursem, Cheedle, “Pickers to be employed in looms for 
weaving.” —15th July, 1871. 
1888. JosepH Parkins, Brewer-street, Golden-square, London, “Regu- 
amy og width of black and coloured borders on cards, &e.”—19th 
uly, 1871 | 
1956. Ropert Stewart CraiG, South-terrace, Richmond, “ Making , 
soup.”—25th July, 1871. 
1985. Bexsamin Horatio Pavt, weatoninctnent, Westminster, ‘‘ Paving, 
road-making, &c.”—28th July, 1871 





2008. WaLreR Wepon, The Cedars, Putney, ‘‘ Obtaining sulphur from | 
sulphuretted hydrogen, &c.” 
2010. Josera Duranp, Rue de Maub Paris, “‘ Butt or fast g8 | 


dispensing with button-holes.”—31at July, 1871. 
= oe a OatTLRy, Melksham, “ A for p 


1971. 
2915.50 ok Snore, Parkgate, eetperhaam, “Tapping and venting casks, | of th 
barrels, &c.”—23rd August, 1871 } 
2462. Wittiam Pawson, Westgate, Grantham, “Taps or valves for hot 
and cold water apparatus,” —19th ae, ‘1871. 
r- 


ig cheese, &c.”—18th 





P 


2476. Lavuritz Duirreicason, Lancas' Notting- hill, London, 
“ Safety hoist and portable scaffuld.”—20/h September, 1871. 
2519, sous Pixver, The Crescent, Stamford-hill, London, ‘ ‘Seouring | of 


windows, doors, lids, &c.”—23rd September, 1871. 
2584. Joun PickerinG, Birmingham, “* Dip candles.” 
2586. JoserH Rocers, St. oe em og London, and GusTAVE DE | 
Merrevies Soares, York-buildings, —_ elphi, London, “ Bituminous | 
haltic paving or covering for roads, '—30th September, 1871. 
2613. Joun Henry Jonnsoy, Lincoli'e iam fields London, ‘ Water 
meters.”—A communication from Emile Eugtne Pierre Clausolles.— | ! 
3rd October, 1871. 
2664. JoserH THOMAS PaRLouR, Setieeten telidingy, London, “‘ Rais- | 
ing sunken ships, &c.”—9th October, 1871 
2708. Gustave ALBRecuT CARL BREMME, Ipswich, “ Wheels for traction | 
orc ugines, &e.”—13th October, 1871. 
730. Georce WILLIAM ELuorTT, Ingram-terrace, Sleaford, ‘‘ Bricks.”— 
4th October, 1871. 
2762, Tuomas. Moy, Clifford’s-inn, London, and Ricuarp Epmuxsp SHILL, } 
Mile-end, London, “ Steam engines.” | 
2770. Henry HowaRD STEPHENS, po wg oy N.B., “ Obtaining sulphate of | 
nia from urine.”—18th October, 1871 | 
th London, “ Pistons 


ammo 
2793. WittiaM Ropert Lake, 8 
ont slide valves of steam engines.”—A om from 8. Lloyd 
2. som HN Pickertnc, Birmingham, ‘“‘ Candle wicks.”—19th October, 
ones. , ALPHONSE he pan and Pau. Cesar bie Honfleur, 
Calvados, France, “ cal composition for preserving wood, metal, 
&e." 23rd October, 1871. 
2835. BenJsaMin JoserH Barnarp MILs, Southampton-buildings, London, 
“ Boxes.”—A communication from — Renno Heyl.—24th October, | 
1871. 


| 
an interest in A n opponng any one of such applications 
Pp leave war mh pe their objections to such — 
,4 og office of the prec Been aa Patents, within fourteen days of its 
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ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 


Class 1, -—PRIME MOVERS. 
Inciuding — Steam and other Engines, Horse, Wind, and 
‘ater Mills, Gearing, Boilers, ae cc. 


1063. 3 ..:.. Birkenhead, Cheshire, “ Steam boilers.”—-Dated 22nd April, 
187 


This ain to vertical tubular boilers, and consists in constructing the 
shell of a cylindrical form and fitting a circular or ring-like fire-grate 
therein, in sections if des’ One, two, or more—two are preferred— 
flues lead from the fuel chamber to the flame chamber around the tubes. 
The flames and heated gases are caused to circulate horizontally around 
amongst the tubes before reaching the escape flue, the funnel, or chimney. 
In practice a central water tube is preferred for the ascend: current of 


bellows for sending air to sound a whistle at the driver’s seat, so as to 
attract his attention to the index. The divisions of the plate are marked 
with instructions to the driver. 
1070. W. ya Bipputpn, Tavistock-street, “Railway brakes.” —Deted 22nd 
April, 1 

This inv: alike consists in the employment of a compound rod or shaft 
jointed by keys so as tc form a continuous shaft when a train is composed, 
from which continuous shaft all motion communicated to the brakes 
depends; the shaft is made in consecutive lengths, each length or division 


| being held by brackets from the frame in a medial line of the carriages ; 


keys connect each shaft from each carriage, thus rendering the rod con- 

tinuous so far as torsion is the element of the system. On the continuous 

re screws, eecentrics, eams, wedges, or other equivalents are applied, 

yhich bear on the brakes. The engine-driver ma y also actuate the con- 

he shaft by putting it in year with the trailing or other running 
wheel of the engine or tender. 

7, % J. Topp, Leith, N.B., 

‘ Ss 

This invention ye ee improvements in the general arrangement 

the carriage, and improvements in steam boilers and elastic wheels, 

The body of the carriage is formed with the ordinary space partitioned 


* Steam carriages.”"—Dated 27th April, 


; off at the front end, in which the boiler is placed. The rear axle is 


straight, on the two "extremities outside coupling ee a+ fixed, and 
in front of the boiler there is a cross counter shaft, which also carries 
—_ ling cranks to be connected to those of the rear axle. On one side 
e boiler, or immediately in front, a small {pair of engines is placed, 
there being a pinion on the crank shaft gearing into a wheel on the 
counter shaft. In front of the boiler, and at a convenient width apart, 
there are two leading wheels, each carried in a separate fork and bracket 
connected together, and governed by the usual steering apparatus. The 
Second improvement consists in causing the exhaust steam to actuate a 
turbine blowing t fan og forcing the fire without noise. The Third im- 
liar conformations of the inner circulating 
| pipes of hanging tube t boilers, making the circulation better, and render- 
ing the boiler safe with a small quantity of water, so that steam can be 
got up more rapidly. The Fourth improvement consists in a = 
cusbinetion of springs and other parts forming an elastic wheel for 
| steam and other carriages. 
| 1112. H.W. Harman, Manchester, and W. H. J. MiL.s, Mexbrough, Yorkshire, 
“A self-acting mechanisin for indicating the time between the passing of 
tivo engines or trains on the same line of railway.”—Dated 27th April, 
1871. 

This invention consists in a means whereby a locomotive engine 
or other moving body, passing over the rails of a ir ,-- can be 
made to indicate to a subsequent moving ww by g over the same 
rails, in the same direction, the interval of i it has elapsed between 
the two, so that in the case of an ordinary railway train the driver and 
guard would know when the previous train had within the limits 
of half an hour, or other period of time, which would be considered a 
sufficient interval to insure safety. The mechanism consists of a dial 
plate and index finger, actuated by clockwork, or by the gravity of a 
descending weight, or by a culumn of sand, mercury, or other fluid. 








Class 3.—FABRICS, 
Including Machinery and Mechanical Operations connected with 
poh arshayy Manufacturing, Dyeing, Printing, and Dressing 
ics, &c. 


1045. W. and 8 Caicurox, Manchester, ” Preparing cotton.”—Dated 21s | 


Apr, 1871. 
The First part of the invention consists in fitting castings around, or in 
vontracting the space surrounding the grids of *‘ openers ” of the deserip- 
tion in which the cotton travels in the direction of the axis of the beater. 


In the Second place, openings are formed in the upper parts or sides of | 
beater casings, and the cotton passes over the eater axis, and past the | 


said openings, the stones and heavy dirt passing through the said 





i into Beaters so fitted are sometimes applied to the 
feed openings of the above-named openers, When feeding “laps” into 
scutchers, openers, and other machines, the inventors cause each lap to 


rest upon two cylinders, to which a rotary motivn is imparted. Four 
—— feed three laps. According to a further part of the invention 

e calendering or pressing rollers are grooved a the lap from 
“ licking,” the groove in one roller being opposed to the ridges in the other 
roller. A remaining part of the invention consists in feeding the afure- 
said openers with laps. In some cases apparatus such as Crighton’s 
patent feed regulator is employed to regulate the feeding of such openers, 


1088. T. Unswortn, Manchester, “ Machinery for making banding, cord, 
dc.” —Dated 25th April, 1871. 

This invention makes perfect cord or band of any mixed material, and 
of a strength never before attained, giving it one uniform twist and an 
equal stretch, and will make equally well fine and coarse suitable for 
almost all known purposes, it being simple and most ingenious. 

1093. C. Norris and J. Seep, Farington, Preston, ‘‘ Mules for doubling and 
spinning cotton.”—Dated 25th April, 1871 

This invention consists in a method of regulating the motion of the 
spindles for “ nosing ” the cop. 

1100. O. IncHam and I. Berrerrietp, Bradford, | Finishing textile 
Sabrics.”—Dated 26th April, 1871. 

The improvements consist in the employment of a pair of ordinary 
loom temples mounted on the frame of an ordinary steam heated 
cylinder finish ine, which t les are by preference placed one 
above the other and face to face, but at a suitable distance apart. Also 
a blade or thin lever arm is mounted on a fulcrum or stud (which is 
adjustable) fixed tothe frame. Fabrics to be rigged are wound upon a 
roiler, and this roller placed with its axis in a vertical position in a frame, 
and so as to be capable of rotating. The end of the fabric is passed over 
a rail or roller and each list or edge passed respectively into or between 
the t les, and the blade or arm is placed in between the fold of the 








water and an annular space between the shell and tubes for 
ing current. Steam is conveyed from the top of the boiler by a pipe, 
usually bell-mouthed, and oa pipe is led downwards through the waste 
oon, thence bya bend or connection u on still amongst the waste gases, 
and finally to the place where it is to In this way it is dried and 
superheated. To provide for the certain ge of water and foreign 
matter angular plates are in some instances fixed in the descending pi 
and a well is provided to collect and valves to withdraw the water carried 
over. Soot and other matt it the tubes in the flame 
chamber is removed therefrom by admitting steam through a perforated 
pipe. 
1076. A, M. Citar Chancery-lane, London, “‘ Converting reciprocating into 
rotary motion.” —A communication. —Dated 24th April, 1871. 

In order to convert thet hang my of the piston-rod of a steam 
engine, or of a reci by any other _— into rotary 
motion, catoradar oaaiusapanih ont a cogged rack 2 with a 
rolling pinion working between said rack and a stationary rack, and con- 
nec boon the ee crank by a rod pivoted to the pinion. Ina 

di nion and movable rack are inter- 
pa b vs the 











rod and the driving crank. 


1083. W. R. Lake, Bouthampton-buildings, London, “‘ Apparatus for 
utilising wave power as a motive force."—A communication.—Dated 


ni April, 1871. 
the i t action of the waves on a free or de- 
taubed body within Ward of a vessel. The whole mechanical effect is due 
to the absolute motion of the detached body, together with that due to 
the absolute motion of the ship. He erects a shaft in any convenient 
part of the ship, passing through the by 24 deck and on a lower 
one free to rotate either way. To the lower end he attaches a heavy 
par with its outer extremity roy: by a wheel travelling on a cir- 
ular rail, On the upper end above the upper deck he attaches two 
re led wheels with circular ratchets. These wheels are to be loose on 
the shaft. Between these wheels he p an arm from the 
shaft and having rival pawls to gear into and work the ve ratchet 
and bevel whee! ais. H He provides a bevel wheel, fixed on the end of a 
counter shaft, to fit between and gear into both of the bevel wheels on 
the vertical shaft. 
1102. W. HEESOM, Sunderland, “ Furnace — "— Dated 26th April, 1871. 
describes forming rocking fire-bars which 
have arms standing out from each side of them + yoo 
of each of such projecting arms sloping downw and with an ~h~ 
through ea ort yy the arms on the two sides of bar are also placed 
alternately instead of opposite to one another as heretofore. 
1127. W. B. Kenworray and J. Jonnstone, Leeds, “ Consuming smoke.” — 
eeancaie eetee cee the d in the f front plate, 
opening is fo! above the doorway e furnace front p 
so as to duct the current of air directly on to the fire. The 
front of the conductor is of a bux-like form. The angle or bevel of the 
conductor may be varied. 











h 








fabric, the end of which is thin and rounded or curved. The stud is ad- 
justed so that the rounded end of the blade will by the aid of a spring or 


weighted lever press against the fabric at its middle, and at a point | 


about opposite or,at right angles to the temples. The fabric is then passed 


or drawn forward through the suid temples and vver the cylinders of | 


the finishing machine, and passing thence is wound upon another roller 
in its rigged or folded state. 
—, = | Ramspen, Halifac, “ Loows for weaving.”—Dated 27th April, 


This cunts relates to a novel arra t and tion of parts 
whereby the parts of a loom ordinarily employed in given motion to the 
shuttle are with. At each end of the lathe of the loom is fixed 
atappet. On the axis of each of the tappets is fixed a pulley, to which 
is connected a strap, which passes over a guide pulley and is connected 
to a lever which is worked aon acam, Attached to each tappet is a spring 
which stands in front thereof, against which the shuttle is propelled, and 
which serves to break the force of the blow. ‘The faces of the tappets or 
wipers may either be grooved to receive the tup of the shuttle, or they 
may be flat, and the tip of the shuttle formed to suit. 

1111. G. Harrison, H. Hargison, and W. Harrison, Burnley, Lancashire, 
“ Belf-acting mules for spinning and doubling cotton.”—Dated 27th 
April, 1871. 

The object of this invention is to prevent the “ snarling” of the weft, 
which is frequently caused in self-acting mules by the slackness (at start 
ing) of the band which actuates the guving out and running in of the 


anit 





spindle cai This object the inventors propose to effect by forming 
or fixing a “swell” upon the back or delivery scroll, round which the | 
said band in such a position that it shall tighten the said band at 


passes, 
starting, so that the spindle carriage is started instantaneously and with 
— band, and thus the occurrence of “snarls” in the weft is effec- 
tually prevented. 
1113. P. O. Watreneap, Rawtenstall, Lancashire, “ Bleaching and drying 
yarn.” —Dated 27th ‘April, 1871, 
This invention consists in applying to the machines known as “‘ tape 
legs” and a, ae apparatus by the aid of which the process 
of bleaching may be jormed. previous > =~ usual operations of 
sizing, ‘warpe befor faving The inventi y be modified by bleach- 
ing the w lore they are taken to the * tape yiegs” or “ slashers,” or 
it may be bi ‘Dleached when bound up in a ball. 
1116 8. C. Laster, Bradford, “ Spinning and treating yarns,” —Dated 27th 
1871, 











This provisional ification describes oan waste silk, together 
with a thread of raw sil and to pre spun silk ‘yarns for 
weaving they are passed hb a solution ra soap and water, placed 
behind the front om of a sams’ rame, and eight or ten turns more 
twist is put into the yarns are sized, and after being woven 
into a pile fabric— ‘the pile is stuck together—the fabric is gently 
steamed to soften size, and the pile is then carded or brushed, or both, 
80 as to open out the 
oe. S 8. C. Lister and J, Rerxacn y Gisrert, Bradford, “ Looms for 
ving pile fabrics.”--Dated 27th April, 187 1. 
The i oeccemsaks d ification relate to 


this iP 
le fabries face to face. when the knife employed 


looms for weaving 
ioe to rest at one side of the loom it enters 


for severing the 
between 





Class 2,-TRANSPORT. 
neeine Ben on a Road-making, Steam Vessels, Ma- 
sas J and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
1st A. W. Sreren, Temple, London, “ Signals.”—Dated 21st April, 
oe juadran - 
board of a bhougham or which tied Pit» divisions 
over witeh om Dnt Dates fe mane te trove, ees or central 
we means of sspueaes Win’ te leaks ioe: where 
inside apparatus is in with 


oe pe the kale i Fg Bay A ein, wapdede 5m 

cave ive the a , Or e may fy be 
or other surface, and may similarly be 

cated to ave alow and ir case the stone or sharpening 


surface has a slow reciprocating motion given to it in the opposite direc- 

tion to the knife. 

1118. 8. Brooke, Biighouse, Yorkshire, “Rubbing belts for carding 

machines.” —Dated 27th April, 1871. 

This invention consists in constructing such rubbers of linen, cotton, or 
other fabric in a series of layers cemented together with a solution of 
india-rubber or other cement, formed by coiling or rolling the same 
around a roller of suitable size ; and the Bm | surface may (or may 
not) [* be coated with india- rubber, which may (or may not) } be vulcanised. 
Also, while in he soft state, the surface may be indented by means of 
wire | gauze, or a coarse woven fabric being impressed into it, so as to bite 
or adhere better to the slivers or fibres when rubbing them. 

1119. G, Heyes and T. Extwistie, Accrington, “ Warping or beaming 

machines.” —A communication. —Dated 27th April, 1871. 

This invention relates, First, to the ston motion for stopping the 
machine when a thread is broken or absent. The threads pass through 
drop wires formed as slotted pins or staples placed in slots or grooves in 
a bar extending longitudinally at the front of the machine, and below 
this bar there is a vibrating box open at the top and bottom, the vibra- 
tion being caused by rods and levers worked by a cam on the drum shaft ; 
and when a thread is broken or absent its corresponding drop wire falls 
through the vibrating box and calls into action other movements, which 
cause the st of the hi The next part of this invention 
relates to the motion for stopping the machine when the warp beam is 
full of warp, and consists in giving the ordinary lever which acts on the 
spring handle a horizontal motion, in addition to its ordinary vertical 
one, for the purpose of enabling the machine to be set on wi out any 
action being required at the back end of the lever. Another improvement 
relates to the catch-wheel used for quickly stopping the drum when the 
machine is to be stopped, and consists in holding the said catch-wheel to 
the drum shaft by friction, so that it ean be regulated as required. The 
next improvement relates to the drum on the driving shaft, and consists 
in improved modes of giving it its ordinary fast motion and also a slow 
motion when the fuller rods are being raised by the tension of the threads. 
=<. - and J. H. Bevi, Huddersfield, ** Carding engines.”"—Dated 27th 

April, 1871. 

The inventors employ a series of circular shears or cutting knives 
' mounted upon two shafts in such manner that those on one shaft will enter 
alternately in betwixt those on the other shaft, each being formed of the 
breadth to which the strip is to be cut, the periphery being formed 
hollow or grooved, and each angle forming acutting edge, to be tempered 
and sharpened so as to effectuaily cut the sheet of fibrous substances into 
strips as aforesaid. 
1129. L. Craytros, Blacksriars-road, 

Dated 28th April, 1871. 

This invention relates to the employment of a series of grooved pulleys 
around which the yarn or thread is wound; the pulleys are mounted on 
spindles supported by foot and guide ruails, these and the spindles are 
inclosed in boxes or cases connected by pipes with an exhaust pipe; a fan 
or draught of chimney may be employed so as to draw and carry off floss, 
a minute particle of fibre in suspension, to suitable outlet. 





“ Finishing of warn or thread,.”— 





Class 4.-AGRICULTURE. 
Including Agricultural Engines, Windl , Imple 
Mills, dc. 

J. Murray, Grougar Bank, N.B., 
20th April, 1871. 
The features of novelty which constitute this invention are, First, the 
arranging of all the carrying wheels in a vertical position ; Secondly, the 

| coupling of the shaft of the leading wheel with that of the land w heel by 
an adjustable connecting rod ; Th iy, the fixing of the land wheel as 

the extremity of a pair of combined levers ; Fourthly, the providing of 
the lever of the leading wheel with an adjustable guide; Fifthly, the 
| connecting of the two beams of the plough on which the coulters, shures, 





ts, Flour 


| 1153. * Double-farrow ploughs.”—Dated 


| or socks and mould-boards are carried, by a screw or eccentric crank ; 
| Sixthly, the adaptation of secondary levers to the levers of the land and 
leading wheels; Seventhly, the use of a horizontal wheel at the leading 
end of the plough which bes ars against the outer furrow; Eighthly, the 
attachment of the mould-boards and studs to the sheath by screw bolts 
and nuts; Ninthly, the construction of the buckle for attaching the 
coulters to the plough beam. 


Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 
1069. B. Wrictev, Arundel-street, Strand, “ Kilns.” —Dated 22nd April, 
1871 

This invention relates to an improved construction and arrangement 
suitable for the drying and burning of bricks, tiles, and earthernware, 
whereby the heat generated in one chamber or compartment may be 
transmitted into other chambers or compartments constituting the kiln. 
1074. W. R. Lake, Southampton-buildings, London, “ Sawing stone.” —A 

communication.—Dated 22nd April, 1871. 

The inventor suspends the saw frame from hanging supports, provided 
with friction rollers grooved on their periphery to travel on rails or 
guides. On the sides of the saw frame are friction rollers, and brushes 
rest on the edge of the upper sides of the saw frame, and travel up and 
down with them to sweep off sand or dust. He also provides means for 
the elastic suspension of the weighted end of the connecting rod, which 
travels up and down on a pendulous beam, from which it receives its 
motion. He supplies sand and water to the saws when at work by a pipe 
perforated on its lower side, and supplied with sand and water from a 
suitable reservoir. This pipe has an agitator through it, worked by 
means of a toothed wheel receiving lateral motion from the pendulous 
beam. 





1121. P. and W. Ropinson and C, Skinner, Warrington, “ Glass frames.” 
—Dated 27th April, 1871. 

| ‘This consists in making the frames complete in lieu of in pieces, 
whereby the cementing or riveting is dispensed with and the shape pre- 
served. 

| =. = Levy, Birminghoem, “ Window sash fasteners.” —Dated 28th April, 





This _—e consists in fastening the sashes either in their closed or 
open position by means of a spring bolt working in a tubular case or 
barrel, the acting end of the said bolt being provided with a rib, which 
bya partial rotation of the bolt can be made to cvincide or not with a 
slot or opening in the rear end of the case. When the bolt is pulled in- 
wards by a knob or handle, so as to withdraw its rib into the case, the 
rotation of the bolt causes the rib to bear upon the inner side of the end 

of the case, and the bolt is thereby locked in its withdrawn position. By 
curning the bolt so as to bring the rib opposite the slot in the case the 
coiled spring projects the rear end of the bolt and its rib from the case 
By now turning the bolt through a small angle the rib is removed from 
opposite the slut, and the bolt is locked in its shot or advanced position. 
The fastener is fixed horizontally on the top and at one side of the 
| bottom sash, the bolt being made to take into one of a series of holes in 

a plate fixed on the upper sash to fasten the sashes either in their closed 
| or open position. The shutter of the window cannot be closed so jong 

3 the window is unfastened, nor can a blind be drawn down without 
divesting attention to the unfastened state of the window. 


Class 6.—FIRE-ARMS, 
Including Guns, Swords, Cannon, Shots, Shells, Gunpo-oder, 1m 
plements of War for Coast Defence, Gun Carriages, &c. 
1081. B. Hunt, Lincoln’s-inn, London, “ Breech-loading ordnance.”—A com 
munication.— Dated 24h April, 1871, 

This invention relates to an improved breech-loading gun, and to an 
improved ammunition or cartridge magazine therefor. The manipula- 
tion of the gun consists of three operations, the first of which is the 
placing of the cartridge, either from the magazine when the same is used, 
or from the band in a ch in a able box, which is caused to 
slide up or down when required by hand lever. The second operation 
consists in the luading or placin, the cartridge in a for firing, and 
during which time the case of the last fired cart is thrown out from 
the gun; and the third operation consists is awed in firing, but it must be 
— that when the FN woh 4 rapid firing the first 

‘ion is d to the side of 

e gun, consists simply *. a case of suitable — at the mouth of which 
is a spring scoop or dour, 8o that only one cartridge is admitted into the 
gun at once. 

1098. J. Ricay, Suffolk-street, Dublin, 
187 








“ Five-arms.”— Dated 2th April, 


ed cungrnes of 
of loading 


Ane other 


$71. 
The First _ of this invention relates to an improv 
or clusing those descriptions 
fire-arms in which the | moves on an axis under the same, 
of this invention consists of a es and ar to 
or securing the extractor in breech- fire-arms in which —— 
- ammunition is employed. ee part of this invention consists in 
an arrangement by means of which central-fire breech-loading guns or 
rifles may be converted at will into small-bore or pea guns or rifles. An- 
other part of this invention relates to the manufacture of such - on 
barrels as are drilled from solid bars or punched and rolled. 
part of this invention relates to an improvement in the construction of 


* The words * be coated with india-rubber, which may (or may not),” 
are found in the copy uf the abridgment (delivered by the applicant, Lut 
do not appear in the original abridgment. 
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cartridges for breech-loading fire-arms, and has for its object the diminu- 

tion of fouling in the burrel. 

1144. F. Vow Martini, Sidney-street, “‘ Breech-loading jlre-arms.”—Dated 
28th April, 1871. 

This invention relates to certain improvements in the well-known 
Martini breech-loading action forming the subject of letters patent 
No. 2305, dated the 22nd day of July, 1868, whereby the trigger plate 
with portions of the breech mechanism in the said action may be readily 
withdrawn for examination, and securely replaced in a simple manner 
without the employment of buttons or catches; the fulcrum pin eee | 
through the hand jever is relieved from the strain to which itis subj 
through the hand lever in the arm as hitherto constructed ; a more con- 
venient arrangement is provided for holding the hand lever in ‘ition 
under the stock, and an external indicator is made to serve as a 


the same time effecting the decomposition of any chlorides of calcium or 
magnesium which may be present with the su hosphate, the hydro- 
chloric acid evolved in this process being coll and re-utilised. 


1085. z Honter, Lanark, N.B., “‘ Blast furnaces.”—Dated 24th April, 
1871. 


The First of this invention consists in rendering such furnaces 
more efficient by raising the materials in the wu part af the furnace to 
a bigher temperature than obtained in culeting ¢ arrangements of blast 
furnaces, thereby enabling a ter amount of materials to be smelted. 
The Second part of the invention consists in combining with blast fur- 
naces having a range of jflues ut the peat ane be gases through to 
raise the temperature of the materials at part of the furnace, such, 
for example, as the furnace known as “ Ferries’ blast furnace,” or with 
furnaces arranged with blast or air apparatus for producing more intense 





medium for ge te securing the firing hanism, so as to p 
the accidental discharge of the arm, 
1159. J. C. Granam, Shalford, ‘“‘ Breech-loading cannon.”—Dated 29th 


April, 1871. 

This invention consists in closing the breech end of the cannon, which 
is bored through, by means of a slab of metal, a horizontal section of 
which may be a very wedge or a parallelogram, made of steel or 
other suitable metal, which slides transversely across the open breech of 
the cannon in a slot way cut in a cap or breech block, also made of steel 
or other metal, which is screwed by means of a screw thread cut in the 
inside of the said breech block or cap, upon a coarsely pitched screw 
thread, which is cut upon the outside of the rear or breech eud of the 
cannon, and works upon it. 

1114. W. E. Newrox, Chancery-lane, London, ‘' Breech-loading fire-arms.”— 
A communication.—Dated 27th April, 1871. 

There is a movable breech piece for breech-loading fire-arms, composed 
of a rotating cylindrical bolt and a non-rotating spring top section 
thereto. The firing pin passes longitudinally through the bolt. 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstry, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

1073. W. R. Lake, Southampton-buildings, London, “ Boots and shoes.”— 

Acommunication.—Dated 22nd April, 1871. 

The inventor uses a leather sole with a projecting portion struck up, 
having a crease or indentation, and to which the “upper” issecured. He 
also uses a leather toe tip or protector, ‘‘struck up” in one and the same 

viece with the sole, and with a crease or indentation, and with a leather 

eel shell ‘‘ struck up” in one and the same piece with the sole. He also 
uses a leather heel stiffener, struck up in one and the same piece with the 
sole, 





Class 8.-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations. Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting- 
Glass, Pottery, Cement, Paint, Manures, &c. 

1048. M. M. Harris, Westminster, *‘ Distilling liquors.” —A communication. 

—Dated 21st April, 1871. 

This invention consists in means and apparatus for distilling and puri- 
fying whiskeys and other spirituous liquours in vacuo. e combination 
of apparatus comprises as important constituents a still or vacuum pan, 
with goose neck arrangements and tube (which should be of glass), com- 
municating with a principal vacuum receiver with concavo-convex plates 
(which should be corrugated), or shelves are substituted for the same and 
a secondary vacuum receiver. 

1071. J. Paterson, Linlithgow, N.B., ‘‘ Treating pulp.” —Dated 22nd April, 

1871. 


The feature of‘novelty which constitutes this invention is the employ- 
ment of tan or bark, or valonia, shumac, or catechu, other known as 
terra japonica, for the preparation of pulp, whereby a considerable saving 
is effected in the bleaching liquor. 

1077. J. W. Donte, Tavistock, Devonshire, ‘ Utilising the products obtained 
during the extraction of silver, &c.”— Dated 24th Aprit, 1871. 

The object of this invention is the utilisation of bye products formed by 
the calcination of metallic ores with sodic chloride. In carrying out his 
invention the inventor causes the silver ore to be pulverised very fine, 
which, by the aid of a stream of water, is passed through very fine grates. 
He conveys the ore into tanks about 18ft. long, 2ft. wide, and 20in. deep. 
Several of these tanks are placed side by side, so that when one is filled 
the ore is conveyed into an empty one. He regulates the water so as to 
cause the separation of the ores according to their density. He classifies 
the ores into three portions. The first portion he takes from the head of 
the tank for the length of 6in., and which he finds contains the largest 
amount of ore. The second portion he takes from the next 2ft. in length 
of the tank. The third portion about 2ft. more: this last portion, if 
found rich enough to pay for the extraction of silver, he also treats. If 
not sufficiently rich to pay for extraction when taken from the tanks, he 
concentrates it by means of “Collom’s Patent (re Dresser;” the re- 
muining portion of the ore contained in the tanks he works over by the 
apparatus above named. The quantity of salt to be mixed with each 
portion he regulates according to the richness of the ore. After the 
calcination of the ores he treats them by the usual amalgamation process. 
After the extraction of the silver the refuse he washes out of the revolving 
barrels into large tanks; he then conveys the same to chambers made air- 
tight ; contiguous to these chambers he erects a kiln for calcining calcic 
carbonate. e which is evolved, and known as carbonic anhydride, 
he,conveys into the chambers containing the refuse from the amalgama- 
tion; he then treats this refuse with the evolved carbonic anhydride, 
which combines with the sodic salts contained in the refuse, forms sodic 
carbonate. He then conveys the carbonised stuff to a raised floor, around 
which are small canals. The heaps of stuff he then lixiviates with water, 
which conveys the sodic cag pte Agro of these canals to ss 
tanks. After evaporation the ic carbonate will be found in large 

uantities. He filters the water from the revolving barrels, and conveys 
the same to evaporating tanks. He adds hydric hate to the soluti 
which contains a large percentage of sodic salts, and he produces crys 
lised sodic sulphate.  calcic oxide formed in the calcination of the 
calcic carbonate he places in heaps, and throws water over the same. The 
calcic hydrate formed he sifts fine and conveysto chambers. The chlorine 
gas which is evolved during the calcination of the ore he conveys into the 
lime chambers, and bining with the calcic salt from the compound 
known aa calcic chloro-h hiorite, or as commonly known as bleaching 
powder. When silver and lead are found in combination (as galena) he 
chlorodises the ore as in the process for silver ores, but with a sufficient 
quantity of sodic chlcride as will chlorodise both the metals. After calci- 
uation he conveys to large enough to contain two or three tons of 
the calcined ores. He 8 a stream of boiling water through the ore 
until all the chloride of lead is dissolved, places a filter in the bottom of 
the tanks, and the water containing the plumbic chloride in solution he 
conveys to evaporating tanks, and concentrates the liquid. After a!lowing 
it to cool to about 50 deg. Cent., he causes a strong solution of sudic 
carbonate to into the liquid containing the plumbic chloride, when 
he causes a further cooling te take place, when plumbic carbonate (or 
white lead) will be precipitated, and sodic chloride held in solution within 
the liquid, which, being filtered from the lead, he causes to be evaporated 
and again utilised in the calcination of the ores. The silver to be treated 
by the amalgamation process. When silver is in combination with arsenic 
and copper he calcines the ore to volatilise the arsenic, then, recalcining 








ic, 
the ore with a small percentage of sodic chloride, he removes it from the 
calcining furnace, and I see it in tanks sufficiently large to hold two or 
three tons of the chloridised ore. He then places by the side of these 
tanks a suitable retort g calcic chloro-h hlorite, and then 
adds hydric sulphate in sufficient quantities to wave the chlorine gas 
held in combination with the lime. He conveys the to perfectly air- 
tight tanks containing the ore, and allowed to re: fourteen hours, 
which has been previously damped, and then passes a stream of boiling 
water through the ore, filters, and passes into eva) ting tanks to con- 
centrate the liquid holding the cupric salts in solution. He then conveys 
a strong solution of sodic carbonate into the coneentrated liquor, thereby 
precipitating cupric carbonate; he can, by passing a concentrated solu- 
tion of sodic sulphate obtained after the ores have undergone amalgama- 
tion, form cupric sulphate or blue vitriol. When silver is found with 
— he evolves the sulphur, which he utilises in the making of 
hydric-sulphate, for which purpose he introduces a new material for the 
formation of acid, being a very insoluble silicate on which no acid can 
cause the least effect, by which he can erect chambers at a much less cost 
than with either lead or glass. The treatment of ores containing silver 
and antimony, silver and zinc, will be lagous to the treat of the 
other ores. 

1034. R. Irvine, Leith, N.B., and C. N, Jounson, Newcastle-upon-Tyne, 
“Treatment and preparation of phosphatic materials.”—Dated 24th 
April, 1871. 

The essential feature of this invention consists, First, in effecting the 

lution of phosphatic materials, such as phosphate of lime, in hydro- 
chloric acid, and either evaporating such solution so as to obtain a com- 
pound consisting of chloride of calcium and phosphate of lime, which they 
call phosphate chloride of calcium, or d posi e solution of 
phosphate of lime by means of sulphuric acid or a soluble sulphate, so 
as to obtain precipitated sulphate of lime and a solution of phosphoric 
acid or of asoluble phosphate; and, S dly, production of a solu- 
tion of phosphate of lime or magnesia, from materials containing the 
same, by the employment of hydrochloric acid, and then converting 
means of heat the superphosphates thus formed into phosphates, and at 
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bustion at the said upper part of the furnace. Mains, pipes, or pas- 
sages communicating wie coding kilns, through which a portion or 
the whole of the waste gases are conducted and caused to calcine the iron 


ores or mes or other ores or limestones. 


1096. W. R. Lake, Southampton-buildings, London, ‘‘ Concentrating ores.”— 
A communication.—Dated 25th April, 1871. 

The First part of this invention relates to an improved process for con- 
centrating ore by subjecting the same to the action cf a rock breaker and 
er, and! then separating the reduced ore ding to the different 
grades of fineness,”and treating the various grades :by a dry or wet 
separator, or by a buddle, in such a manner that the ore is concentrated 
to the desired degree of richness, with the least possible waste. The 
Second of this invention relates to the construction of a dry ore 
—— the action of which depends chiefly upon a bellows constructed 
with a flexible diaphragm capable of receiving a rapid vibratory move- 
bottom as an ore bed. 
‘ht bellows chamber, so that no 





ment in combination with a sieve or porous 
With this bellows is combined ar. air- 
air is allowed to escape except through the ore bed. e motion of the 
bellows is produced by cams mounted on the driving shaft, and acting 
on shoes in combination, with or without springs. The ore is fed to the 
ore bed through hoppers, which can be raised or lowered, and which are 
connected with gauges extending across the ore bed, and controlling the 
depth of the stratum of ore thereon. Suitable partitions on the top of 
the ore bed prevent the mass of ore spread on the said ore bed from 
becoming uneven. The ore discharges through an aperture in the bottom 
of the ore bed, so that the concentrated ore passes down through the 
bellows. With this"bottom delivery is combined an aperture composed 
of two or more channels provided with a gate, so that through the upper 
channel will be delivered the gangue or tailings, through the lowest pure 
or clean separated ore, and through the intermediate channel a mixture 
of ore and tailings. In the compound discharge passage is placed a roof- 
sbaped partition to prevent the lower and heavier stratum of ore from 
being broken and mixed with the upper stratum of middlings. The 
Third part of this invention relates to a wet ore separator or “‘ slime 
machine,” in which fine particles of the crushed or reduced ore are 
treated, the separation of the light and heavy parts being effected b: 
means of u sluiced endless apron, to which the ore is transferred throug! 
a mixing tub, and which has an intermittent motion imparted to it by a 
ratchet wheel and pawl. The said sluiced apron is strengthened by cross 
ribs attached to its under surface, and passes over rollers having their 
bearings in a frame or shoe hinged at one end, and provided at the oppo- 
site end with adjusting screws, so that it can be set at any inclination. 
The shoe is composed of two parts connected by hinge joints, and pro- 
vided with adjusting screws, so that it can be set at any inclination. 
Over the sluiced apron is placed a water tank, so arran at the water 
contained therein can be continuously disch: at suitable intervals, 
for facilitating the separation of the ore. Under the apron are pla 
hammers, operated by cam wheels, and caused to strike against the said 
apron for the purpose of shaking up the material. A perforated tpi 
provided with holes serves to throw jets of water against the apron for 
the purpose of washing off particles of ore. The bottom of the apparatus 
is roof-shaped, to prevent the light and heavy Boies of the ore from 
mixing after they have been separated. The Fow part of this invention 
relates to a ‘‘dumping buddle,” which is hung on gudg in an inclined 
position in such a manner that if ore and water are made to down 
over it the different constituents of the ore will arrange ameives 
thereon according to their different specific gravities, the rich ore 
remaining at or near the head of the buddle, and the middlings towards 
the bottom ends thereof, while the tailings pass over the lowest end of 
the same, and when the buddie is filled it cun be readily dumped by 
swinging it round on its gudgeons. Partitions adjustable on ,the floor 
serve to keep the rich ore separate from the middlings, and the middlings 
from the tailings. With this buddle are combined a stirring tub and an 
oscillating feeder, which latter receives in one compartment ore and water 
from the stirring tub, and clean water from a suitable source. By using 
o-. water at intervals pure ore can be produced at the head of the 
uddle. 
1101. F. Craupet, London, “Separation of silver and other metals from 
copper ores.” —Dated 26th April, 1871. 

A solution of the ore is obtained, and silver and gold and other metals 
are separated from the copper by meuns of a finely divided iron powder, 
taking care to use very little more than is necessary to convert the proto- 
chloride of copper of the solutions into dichloride of copper. 

1157. R. Miter Glasgow, N.B., and J. Miter, Denny, N.B., “ Paper 
pulp.” —Dated 29th April, 1871. 

The invention consists in making paper Fd from the root, stem, 
branches, leaves, and emptied bolls or pods of the cotton plant, also from 
what are known as cotton siftings, and are obtained in the primary pro- 
cesses of cleaning cotton. The invention also consists in boiling materials 
for paper pulp with caustic soda and washing them under pressure, and 
in conducting these operations all in the same boilers. 

2879. A. M. Crank, Chancery-lane, London, “ Taffo-guano.”—A communica- 
tion.—Dated 26th October, 1871. 

The invention consists in utilising dry refuse matters for the absorption 
of liquids, such as urine and sew: water, which, in addition to the 
ordinary disinfec!ing, decanting, and precipitating processes, are further 
purified by pas-ing a current of electricity through said liquids, the 
whole, when combined with dry matters, being moulded into cakes and 
stored for use under the name of taffo-guano, 


Class 9.—_ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
1094. E. Brit, Portheurno, Cornwall, “ Blectric telegraph apparatus.”— 
Dated 25th April, 1871. 

The special object of the translator or mechanical relay described in this 
provisional specification is to effect direct telegraphic communica- 
tion without retransmission between or with any two stations - 
tive of distance, or with any two stations on a line, or through d 
telegraph lines and submarine cable, and a special advantage is o! 
by connecting by means of this translator a land line with a cable for 
telegraphic purposes without putting them into metallic connection or in 
— conductibility with each other, so as to enable London to work 





rect with Bombay or penne ga or through any 1 lengths of sub- 
marine cables, through which long lengths of cable it been hitherto 
found im ible to hold direct communication as con’ guished 


between that and holding direct communication with two stations being 
long distances apart, such distances eee chiefly composed of long 
lengths of land lines and a short length of cable. e translator is able 
to work or record signals on long lengths of cables by a single or double 
— or other o! descriptions of telegraphic recording instru- 
ments, 





Class 10.—MISCELLANEOUS, 
Including all patents not found under the preceding heads. 
1047. R. Eaton and B. Dunker.ey, Stockport, Cheshire, “Stretching felt hat 
bodies.” — Dated 21st April, 1871. 

This invention is designed for the purpose of stretching the brims and 
tips of felt hat bodies, without stretching the band or square of the hat, 
and consists chiefly of a pair of clamps mounted at an angle to each other 
and actuated by self-acting mechanism, in such a manner that when the 
tip or the brim of a felt hat body is introduced between the clamps they 
first close and hold the same firmly, and then recede from each other in 
@ curved or ion, so as to stretch the felt between them, and 
lastly open so as to release the felt, and then return to their original 
ration, and so on. This operation will 





position ready for the next - 
make the tip and brim thin at the same time, that it stretches or pulls 
them into the ired form without stretching or otherwise interfering 


with the strength of the band or square. 
10:0. 8. Croprer, Cheapside, London, “ Printers’ rules,”—A communication. 
Dated 21st April, 1871. 

These improved rules are made of brass or any other suitable metal and 
in the exact curve or form of the desired line. e ends of the rule are 
turned inward to form sboulders or catches against which the end ty 
of the line rests. Each rule has its accompanying brace, so that both sides 
of the type may be fully supported. 

1051. J. Exitispon, Liverpool, “ Expanding and contracting canopies.”— 
Dated 21st April, 1871. sietbais ad 

This consists in an arrangement whereby canopies can be immediatel 
ex led or contracted by operating a cord or ban bs enemarenin 
be! ached by er ae ween eon oy fix aes , to which 
are attach rings or other ay ces, ends e can 
fastened to transverse longitu travelling bars. on 
1056. J. Harr 


Old Jewry, London, “ Ordnance.”—Dated 21st April, 1871. 
The novelty of this invention, which may be applied to any description 





of gun, consists in exhausting the air from the bore of the gun in front of 
the charge, so that the projectile being freed from the pressure of the 
atmosphere on its front surface, a much less charge -——— will be 
a mer to impel it from the gun at any given velocity than) would 
o 'y be necessary, whilst if the usual charge of powder be used the 
projectile will be impelled at a greater velocity then would be the case 
with the p of the atmosr on its front surface. 
1057. T. SHAKESPEAR and G, ILLsTON, Birmingham, “‘ Sewing machine.”— 
Q1st April, 1871. 

These improvements refer to the feed mechanism of sewi: 
and consist in constructing and ape | the parts as follows :— The 
is provided at its end with adjustable 





machines, 


feed bar is made in one piece, and 
feed points. The rising motion of the feeding end of the bar is effi 
by an eccentric acting on a block on the underside of the bar. The feed 
ints are formed on the top of a vertical slide connected to the end of the 
by a horizontal screw, bottom of the slide resting on the head of 
a vertical screw. By slackening the horizontal screw and advancing the 
vertical screw the feed points are, raised to the required level. The feed 
ints are then fixed by tightening the horizontal screw. i cam or 
Incline by which: the longitudinal motion is given to the feed bar is con- 
nected to a solid bush or collar on the driving axis by means of two 
screws upon which the cam or incline can swivel. Ascrew witha milled 
head through a flange on the bush and bears st the cam 
midway between the two —— screws, a spring being situated be- 
tween the flange and the cam orincline. By turning the milled head of 
the screw any uired in tion can be given to the cam or incline, 
and the length of the feed thereby adjusted. The bush and cam or 
incline are removed together from and replaced on the driving axis. 
1058. W. R. Lake, Southampton-buildings, London, “ Sewvng machines.”— 
A communication.—Dated 21st April, 1871. 

This invention relates to sewing machines which are provided with a 
frame for holding the cloth, the same to be moved by proper mechanism 
in different directions while the needle is out of the cloth. The cloth is 
moved from side to side so as to form the > oa od stitch, and at the same 
time the mechanism advanced toward the head or upper end of the 
button-hole, at which point the side movement is gradually changed into 
an end movement, pond this again into ‘a side movement after the cloth 
has around and commenced its return movement to finish the 
other side of the button-hole. Ths bed plate is recessed to receive the 
cam ra and to allow the cloth holder to work. The cam plate is a ring 
in which two grooves are formed, and the general outline of the inner 
groove is eccentric ; by this groove the cloth holder is moved. The outer 
groove is made with co! ited sides. The inner edge of the cam plateis 
smooth, and the outer ole is provided with ratchet teeth, which are 
engaged by a pawl, and the cam plate is thus revolved. A toe or cam is 
secured to the operating arm on a double cam, which strikes a jointed 
arm to move it rweed at each stroke. The end of the arm is formed 
into a pawl, and a projecting piece is bolted to this end to form another 
pawl. One pawl engages in the teeth of the cam plate and the other in a 
small ratchet wheel. The ratchet wheel is formed with two deep teethin 
succession followed by one shallow one; when the pawl enters the deep 
teeth, the corresponding pawl for the cam plate will move the cam 
forward ; but when the pawl engages the shallow tooth the outer A nae 
will be raised too high to move the cam plate. Two grooves are made in 
the bed plate, and in one of them movesa slide operated by the outer cam 
groovejin the plate. A disc is riveted to the slide. A leverhas a pin con- 
necting it with the disc, so that it receives motion from the slide. A pit- 
man has a latch which'fits notches in the saidjlever, andthe lever is moved 
from one notch to the other. The pitman also connects the lever with the 
cloth holder ; a second slide moves in a slot, nearly at right angles with 
the first slide, and is connected with' the inner cam groove, and a lever 
arm receives motion from the said slide. The said arm is connected with 
the cloth holder, and the necessary travel will thus be given to the said 
cloth holder. Two oscillating arms are brought ther at the edge of 
the opening for the button-hole, and push the cord to the inside of the 
button-hole. A Pp corresponding with the enlarged part of the 
button-hole has a cam-shaped aperture to guide the arms. By arranging 
the small ratchet whecl, the cam plate can be made to remain motionless 
at any one or several vibrations of the needle arm. A handle is provided 
for moving the cam plate independently of the needle arm. 

1059. W. A. Brown, Peckham, Surrey, and R. L .Jones, Edgware-road, 
London, ‘* Matches.” —Dated 22nd Aprit, 1871. 

Preparing both ends of lucifers and vestas, so that they may be used 
for striking a light at both ends instead of at one end only as at present. 
1060. ID. Warp, Sheffield, “ Shears.” —A communication.—Dated 22nd April, 

1871. 








The blades are formed with ribs which runs out from the back edge at 
a distance from the points. The handles, which are of iron, are of curv 
form, with their ends bent at right angles, so that the spring bow can be 
attached by screws or clips. The holes through which the screws pass 
are slotted to allow of the cutting edges of the blades being set nearer to 
or farther from each other as circumstances may dictate. 

— > See Islington, “ Preparing aerated liquids.” —Dated 22nd 
pril, 1871. 

The improvements relate, First, to obtaining a varying motion to the 
piston or plunger for supplying the condenser by varying the position of 
the crank pin thereto by the pressure of the gas in such condenser or 
by hand, also to supplying syrup or other liquid to the bottles by a 
measurer connected to the source of supply by flexible or jointed tubing, 
to admit of the application of the material by hand to any of the series 
of bottles. Also to the application of clutch connection to the screw 
working the plungers for corking. Also the forming of stoppers with a 
movable plug in a cork or other case, the inner end of such plug forming 
a valve, and the plug having internal or external passages which are open 
to the interior of the bottle when the plug is forced inwards. 


1072. C. J. AppLeBy, Emerson-street, “ Piercing holes.”—Dated 22nd April, 
1871. 
The juse of steam, air, water, or other fluid for balancing the weight 


of the boring rods or tools and apparatus for imparting a rotating, reci- 
procating, or combined reciprocating and rotating action to the boring 
tool. 
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ipton-buildings, London, “ Manufacturing 
ted 22nd April, 1871. 

The sald invention relates to further impro the inery 
described in the specification of letters patent No. 2815, a.p. 1868. The 
present invention is designed First, to provide the means whereby in 
making a brush the fibres shall be formed into tufts of uniform size. The 
inventor effects the automatic separation of the fibres into any desired 
number of tufts of a uniform aize, and he produces tufts of any desired 
size. The fibres are presented to the automatic a device in such 
a manner that their separation shall be effected at any desired point 
between their two ends; the fibres are fed forward with > eee 
applied to their ends, and are kept parallel to and delivered evenly to the 
separating devices. He uses a feeding slide with an elastic feeding —, 
and whose extent of backward motion at each stroke is ited an 


1075. E. F. Braptey, & 
brushes.” —Da 





ts in } 





varied by the quantity of fibres previously fed forward. At the end of 
the footing ot e is a box wherein the bristles are P d, d, 
and divided. This box is constructed and operates in combination with 
a com} on the feeding slide, and with the divider and deliver- 
ing central pin or finger is controlled by a separate s: 


fingers. e 
or weight. The feed slide has a double row of pins, which work i an 
down through slots in the bed and operate with a po pe motion to 
carry the fibres forward. The compound feeding slide which carries the 
pins is made in te portions. Small racks are arranged in combina- 
its or teeth in the slide and inner sliding bar, to sustain 
the pressure of the springs while the pins are withdrawn from the 
fibres. Adjustable p) are used for guiding the fibres on the feed tabl 
and a hinged or jointed piece is combination with the f 
bed. A bent arm is arranged in combination with the aforesaid slide for 
8 ure of the springs. He uses a divider 
consisting of three parts, which descend together into mass of fi the 
outer parts then diverging or spreading outward ——_— the fibres, and 
then jp Ne ne from the same. There is a vertical slide with inclined 
slots for effecting the div: ce and convergence of the parts of the said 
divider. He uses fingers for taking the tuft from the separating box, 
and delivering the same to the inserting devices operating in combina- 
tion with the feed slide. The said invention is designed, Secondly, to 
facilitate the manufacture of irregularly formed brushes. Two cams, con- 
stru and together, are connected to the table for produ 

6 req ‘motion of the said table. A toothed disc or w 
and actuating and stop pawls, are arranged in combination with the sai 
cams. He uses devices for throwing the stop pawl out of gear with the 
said toothed disc or wheel, and allowing the table to be adjusted by hand, 
and he empl other devices for stopping the hine automatically 
after each is finished. 





1078. C. and F. Portirex, and A. Suerwoop, King’s Cross, “‘ Apparatus 
for washing casks, &c.”—Dated 24th April, 1871. 

This invention has for its object the arrangement and construction of 

casks and vessels are cleaned more efiec- 


1079. H. E. TowysenD, Massachusetts, U.S., ‘‘ Nailing shoes, dc.” —A com- 


tts, 
24th April, 1871. 


munication.—Dated 
an machine bereng Sod the grr oii the cont anes 
a consisting of a guide nose, a ver, 
its vi 3; @ mechanism fi from 








Nov. 10, 1871. 
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hi hani 


said collection of essential el ts the has a m for 
anappriing the shoe, and one for feeding it along with an intermittent 
motion, in order that the nails may be driven into it at their proper dis- 
ttances asunder and in the required positions. The nature of this inven- 
ttion or the improvements made in such a machine may be thus defined, 
tthe same consisting in the nail transferrer and ble cutter, red 
‘with and arranged in one sectoral gear lever disposed in or arranged with 
tthe guide nose. Also in the combination of a sectoral gear lever and its 
“operative grooved cam, with the nail transferrer and the movable cutter 
‘combined with and arranged in one sectoral gear lever disposed with the 
guide nose or combined with it. Also the combination of the arm of the 
sectoral lever with the fulcrum shaft thereof by means of a friction 
clamp, whereby the said arm is enabled to move on and not turn the 
fulcrum shaft in case the nail driver should stop the transferrer in its 
rotary movement. Also certain mechanism for estopping the pendulous 
supporter of the jack. Also a pawl gauge and its stop lever combined by 
a oa .connecting the two and arran, on one shaft, and provided 
with adjustable stops. Also an adjustable fulcrum and a clamp screw 
thereof combined with the slotted feeding lever and its operative eccen- 
tric. Also the machine constructed or provided with a stationary head, 
a movable feeder, and a movable jack supporter. Also the stationary 
head as provided with a circular curved gauge and bearing therefor, to 
enable the machine, to nail across a tap sole of a shoe provided with a 
he@l projecting from the main sole. Also the arrangement of a chip dis- 
charging passage in the nose piece, and in a peculiar manner with respect 
to the cutters, the purpose of such ing to discharge out of the 
machine the small chips or pieces of metal produced by the cutters while 
severing a nail from the wire. Also 
instrumentalities or elements as set forth. 
1080. T. A. Warrincton, Newgate-street, London, and A. Minton, Datchet, 
Bucks, “ Clothes brushes.”—Dated 24th April, 1871. 

According to this invention the inventors form in or combine with the 
‘back or handle of the brush a scraper or scrapers consisting of one or a 
series of sharp edged ribs or blades, or they form grooves in rows at right 
angles or otherwise to each other, so as to leave a series of pyramidal pro- 
jections or pointed scrapers, which may either be made in the brush or 
attached thereto; and in other cases the scraper or — project from 
the edge or edges of the brush or its handle in such a manner that 
splashes or spots of mud and such like is readily removed. 

1086. J. Woops and E. Woops, Warrington, ‘‘ Drawing wire.” —Dated 25th 
April, 1871. 

This relates to apparatus for reducing wire several sizes at one opera- 
ttion. The wire is led through a drawplate around a pulley driven at the 
required speed, thence through another die around a second pulley 
driven at a greater speed. Third, fourth, or a bod number of draw- 
plates and pulleys may be used, the essentiality being that each succes- 
sive pulley is driven at ahigher speed. 

1087. T. A. SKELTON, Strand, London, “ Lamps.”—Dated 25th April, 1871. 

The novelty which constitutes this invention is the application to such 
lamps of glass prisms, or prismoids, or of reflectors placed horizontally 
in front of the point of light; that is, between and above the point of 
light and the place or space into which the light is required to be 
directed, and so arranged that the rays of light, otherwise uselessly ex- 
pended by their upward direction, may be diverted into any required 
elevation. 








1089. A, Zawapsk1, Camden Town, ‘‘ Coupling the octaves of organs, piano- | 


fortes, dc.” —Dated 25th April, 1871. 

The object of these impr ts is to facilitate the plings of the 
octaves in American and other me pianofortes, and other similarly 
keyed musical instruments. A series of axes are used capable of turning 
in suitable bushed bearings, carried by a hinged or other bar capable of 
being raised by a suitable stop when required to connect the octaves. 
These axes are placed by preference in angular directions in the length 
of this bar, and each of them is formed with two arms, one of which is 
supported near the outer edge of the bar, and is in a position to be acted 
upon by a button or projection from the underside of one key, and the 
other near the inner end of the bar is in a position to act on a button or 

rojection from the octave key, or, in case of American organs and such 
fixe instruments, to act on a button or projection on the plunger. 

1090. W. Wormatp and 8. H. Hatt, Leeds, *‘ Sewing machines.” —Dated 
25th April, 1871. : 

This invention has for its object such improvements in sewing machines 
as will enable the same machine to produce the lock-stitch from two 
ordinary reels of thread without the necessity of rewinding the thread 
into smaller quantities upon temporary reels or other apparatus made to 
suit the machine as heretofore ; also to produce the double-chain stitch 
from two ordinary reels of thread ; also to produce the loop-stitch with 
one thread ; and to effect a simplicity and accuracy in the fastening of 
the needles in the needle bar, and also improvements in the feeder or 
feed apparatus of sewing machines. 

1091. J. Gurrin, Highgate-road, London, “ Fastening carriage poles, shafts, 
&c.”—Dated 25th April, 1871. 





It consists of two pieces of sheet metal on the hinge and screw bolt | 


principle, which, being adapted in shape to the kind of bar they are 
intended to secure, it enwraps the broken bar and fastens with split bolts 
and fly-wing nuts. Its inside edges are either spiked or roughed, which 
strengthens the hold, as the teeth-like spikes or roughed parts enter the 
wood as the fly-wing nuts are screwed up, leaving the bar perfectly 
firm. 

1092. A. BorcNet, Swansea, Glamorganshire, “‘ Manufacture of retorts, &c.” 

—Dated 25th April, 1871. 

This invention relates to certain means of protecting the retorts, 
muffies, and pots used in reducing ziuc and other ores from the destruc. 
tive action of the furnace heat to which they are exposed. Instead of 
making the retorts, muffies, and pots with simple through passages for 
the cooling streams of air, the inventor forms lateral openings in the air 
passages, at regulated distances apart, for the air to pass out into the 
furnace. 

1095. W. L. Wise, London, “ Horseshoes.”—A communication.—Dated 25th 
April, 1871. 

According to this invention h« h are tured by first pro- 
ducing bars of the requisite cross sectional form, then cutting such bars 
into pieces, each of the proper length to make a horseshoe, and finally 
bending each piece into the form of a shoe. For producing bars of the 
requisite section rectangular bars are passed at a white heat between 
suitably formed rolls. 

1097. J. M. Drovyer, London, “‘ An improved mincer.”—Dated 26th April, 
187 


£ 





71. 

The nature of the improvements relates to the construction and 
arrangement of the apparatus by which the meat is at first cut, and also 
to the device by which it is afterwards ejected from the machine. 

1199. A. Graincer, Camberwell, Surrey, “‘ Organs.”—Dated 26th April, 
1871. 

This invention consists in fixing the tuning wires of organ reeds by 
means of a set screw working in a screw hole tapped in a metal collar, 
through which the said tuning wire passes, so that it cannot be shifted 
by the vibration of the reed. 

1103. A. V. Newton, Chancery-lane, “ Electrotype moulds.” —A communica- 
tion.—Dated 26th April, 1871. 

The moulds are prepared and “‘ metallicised” by the use of plumbago 
or other metallic powder mixed with water. 

1104. A. V. Newron, Chancery-lane, “ Holding and cutting pliers.”—A com- 
munication.—Dated 26th April, 1871. 

This invention relates to a mode of combining in the one implement 
in a simple and advantageous manner both a holding and cutting pliggs, 
and also an improvement on the joint,or knuckle of tools having a tongs- 
like action. 

1105. A. M. Crark, Chancery-lane, “‘ Machinery for making moulds and 
cores for casting.” —A communication.—Dated 26th April, 1871, 

This invention relates to improvements in machines for packing green 
sand upon the core-bars upon which they are built, and reducing the 
sand to the required shape for pipe cores, and consists in the arr = 
ment of a pair of mould boxes or a mould box and a pattern, vertically 
on sliding supports, which move them towards or from each other, the 
said mould boxes or mould box and pattern being provided with gates 
for automatically closing the spaces between them when open. Also in 
the combination with the mould boxes and sliding supports of toggle- 
jointed urms, and a movable bar for, operating the same, the mould 
being moreover arranged to open wider at the top than at the 

ttom. 

1106. D. Rocers, Hampstead-road, J. Moxtrcton, and J. Weston, William- 
street, London, “ Bracings for pianoforte backs.”—Dated 27th April, 
1871. 

What the inventors claim as new and original is the manner in which 
the wood and metal is combined to form the bracings for the pianoforte, 
which support the frame upon which the strings are stretched; the 
manner in which the combination is effected is by taking a bracing as at 
present used, only than the full length required, and making 
up the full or proper length with metal, which is made to receive the 
he te the conc: eng a p. and = they claim, to form a 

compensating bracing, the temperature acting contrarywise on 

metal and wood, heat contracting wood and expanding metal, cold con- 

metal and expanding wood, which preserves the pitch of the 
instrument completely. 


1107. W. R. Lake, 


—Dated 27th Aprit, 1871. , 
This imp d Pp posed cf two a head block 
and a tail block working in connection with a at me which the 
inventor designates the clamp stick. The tail block is not capable of 
being moved forcibly, but may be adjusted on the stick. The head 





4, heildi 





“ Clamps.”—A communication. 





the machine as composed of sundry 


block exerts the pressure on the object by means of ascrew. The head 
block is formed of two separate pieces. A large nut receives the screw. 
The head bluck rests on the upper surface of a cap casting. The tail 
block bears on the upper surface of the clamp stick. Wings hold it 
down, but allow it to be moved forward and backward on the stick, 
He uses a finger lever operated by a spring, which lever engages with 
the teeth of a rack on the clamp stick. A locking pin with two deep 
conical recesses connected by a shallower groove 1s combined with a 
stop piece which has a conical end corresponding with the recess. To 
adjust the tail piece the locking pin is drawn outward and throws out 
the stop, and the pin is withdrawn. The tail block may then be adjusted 
on the clamp stick. 


1115 F. Bennett, Ipswich, “ Roofing tiles."—Dated 27th April, 1871. 


| 
| 


This provisional specification describes several improvements in the 


ordinary pantile. 





attentive to their duty. Extensions of capabilities of production 
are the rule alike at the engineering establishments and in most of 
the other departments, with an increase in the number of concerns 
= starting into existence, managed by men who have hitherto 
n servants but who will not be long before they make their name 
known as employers of large numbers of men, and the producers 
of goods that shall bring credit to themselves and what will 
soon be their somewhat extensive establishments. There is no 
despair as to the future of this district, amongst all persons to 
whom it is not of prime importance that they should possess ex- 
tensive tracts of fuel abutting upon theirown works. Yet in those 
quarters also there were some grounds for cheerfulness. 
It is rather remarkable that there is no entry in the current 


| Official returns of any railway passenger carriages having been ex- 


orted during the past month, but the exports during the year 


THE IRON, COAL, AND GENERAL TRADES: have been larger by over £38,000. There is a considerable decline 


OF BIRMINGHAM, WOLVERHAMPTON, AND) in the exports of railway trucks. The figures are :— 


OTHER DISTRICTS. 
(From our own Correspondent.) 


On CHANGE IN BIRMINGHAM AND WOLVERHAMTON : Prices of pig | 


and finished iron: Great demand : Orders refused—DIFFICULTIES 
IN THE WAY OF MANUFACTURERS: The railways and the operatives 
—RELUCTANCE OF THE MEN TO WORK FULL TIME : False reasoning 
by the men—BoarD OF TRADE RETURNS FOR OCTOBER AND THE 
TEN MONTHS : Our iron exports: The markets specitied : The en- 
gineering and miscellaneous trades—OUR TRADE IN RAILWAY 
CARRIAGES, IN SMALL ARMS AND AMMUNITION, IN HARDWARE AND 
CUTLERY, IN COPPER AND BRASS—TIN AND TIN-PLATES : Rise in 
tin: THE MOVEMENT IN FAVOUR OF NINE HOURS: The Patent 
Shaft Company: Messrs. Cochrane and Company: Messrs. 
Samuelson and Company—F alLURE OF AN IRONMASTER-—ACTIVITY 
AT THE COLLIERIES—THE BIRMINGHAM SEWEKAGE AND THE 
INJUNCTIONS: More time given. 
PRICES were very strong in Birmingham to-day (Thursday), Hot 
blast mine iron was quoted at from £4 5s. to £4 10s. per ton, and 
cold blast £5 to £5 5s. Less superior qualities were not to 
be had under makers’ quotations, and cinder pigs were selling at 
prices which must yield a good profit to manufacturers. Finished 
iron cannot be got from the marked houses at less than the quota- 
tions, which are regulated by £9 for bars. Even at these prices 
only very small quantities can be secured for delivery this side the 
close of the year. Second-class qualities were never so close upon 
what is still regarded as “list” prices. Considerable disposition 
to purchase was shown to-day, as well by the consumers of 
finished iron us by those who make that article. Amongst the 
former were the makers of tubes and boiler plates, and bridges 
| and girders, and the middle men who supply the makers of hard- 
ware products which require iron as their chief material. At the 
same time valuable orders continue to be refused in all these 
descriptions, and likewise on account of shipbuilding at a distance, 
and hoops and strips for export. The refusals arise out of the 
inability of the makers to deliver the iron within the needed 
period. Consumers of pig iron, although they have recently pur- 
chased freely, are still in the market, and this afternoon were 
prepared to place heavy specifications, chiefly with the agents of 
blast furnace firms at a distance; but hardly more than one-half 
their requirements could be met. The same remark applies in 
even a stronger sense to the s of ironstone and fuel, or 
those who produce pig iron in this district. Several agents of 
hematite and other mineral firms could now get orders for many 
hundred tons if they had not, as they have, received instructions 
from their pelneigale to decline to book any more orders for the 


resent. 

ie At Wolverhampton, on Wednesday, there was a numerous 
attendance, and on most hands it was desired to place orders. 
Producers, on the contrary, were reluctant to book them. Hardly 
a seller can be found who wants an order this side of Christmas. 
A feeling of uncertainty as to what course prices may take in the 
interval keeps vendors from accepting for deliveries extending over 
that date at the prices that consumers are ready to give. 

Nor can the deliveries be made with the needed punctuality. 
All round the production is unequal to the requirement; and 
there is a difficulty in getting away all that is produced. Certain 
of the carriers’ workpeople have been “* awkward,” desiring higher 
wages, and they had to be propitiated; and the railways cannot 

| take away what they are required to carry without delays, of 
| which customers complain somewhat badly. This last difficulty 





would be more conspicuous if there were not another source of 

complaint. This relates to the want of industry on the part of the 
| men. Ironmasters and mine proprietors are severe in their rebukes 
| of those of their men who, content to earn only enough wages to 

keep themselves and their families just above want and pay a 
| drink score, decline to make any effort to get more either for their 
own sakes or for the convenience of their employers. 

Such proceedings on the part of the workpeople is tantalising 
when every ton of iron and coal that can be sent to market is 
immediately purchased to go into prompt consumption. Indeed, 
manipulations of iron and the consumers of minerals are all incon- 
venienced lacking the supplies that a closer application to work by 
the operatives at the mines and at the mills and forges would 
produce. 

A time of high wages at the pits and at the ironworks has 
always been one of comparatively small yield; but this is more 
observable at the present than at any former period. The men 
believe that they are benefiting their order, and they have got the 
notion that they are at the same time advancing the interests of 
their employers by keeping down the supply and tightening 
prices. 


higher branches of trade hereabouts who have no sympathy with 
such views; and they as much denounce the practice complained 
of as do their masters—for not a few of them are heavy sufferers 
by it, and the want of the material upon which tu exercise the 
practised cunning of their hand. 

In the Board of Trade Returns for September and the ten months 
we observe the same increase in the exports of iron which has 
marked the trade during the present year. In pig iron the increase 
in the value of the exports during the month was £138,9.6, «nd in 
the ten months £852,266; in bar and angle iron an increase of 
nearly £42,000 in the month, and £183,783 in the ten months ; in 
hoops and sheets an increase of £42,349 in the month, and £191,769 
in the ten months; in cast or wrvught iron an increase of £4411 
in the month, and £122,576 in the ten months ; in old iron an in- 
crease of £15,900 in the month, and £141,189 in the ten months ; 
and in unwrought steel an increase of £43,511 in the month, and 
£42,972 in the ten months. An improvement is shown this month 
in the trade in railcoad iron, the only branch of the iron trade in 
which during the year there has beenany decline. The exports for 
the month were larger by £148,654 than in October of last year, 
but for the ten months the figures show a decline of £797,295. 
Chiefly this improvement was with the United States, to which the 
exports of this description of iron have been unusually large 
throughout the year, and in a smaller ratio with Egypt, Brazil, and 
Peru. The countries which have fallen off in their demand for 
railroad iron are Russia and India. The following are the totals:— 

Month of October. Ten Months. 

1870. 1871. 1870. 1£71. 
Pig and puddled .. £227,454 .. £366,370 .. £1,898,023 .. £2,750,289 
Bar, angle, &c. .. .. 248,346 .. 268,164 .. 2,234,050 .. 2,417,833 
Railroad .. .. «+ 617,349 .. 766,033 .- 7,675,079 .. 6,877,784 
Wire .. .. os oo 38,967 .. 48,978 .. 360,050 .. 362,763 
Telegraphic ditto .. 172,120 .. 13,827 .. 2,382,613 .. 1,441,736 
Cast or wrought e+ 314,588 .. 358,999 .. 2,857,612 .. 2,980,188 
Hoops, sheets, &c. .. 197,571 .. 239,920 .. 1,755,799 .. 1,947,508 
Old iron ++ eo eo 88,002 .. 48,992 .. 435,699 .. 576,888 
Steel, unwrought .. 96,306 .. 139,817 .. 927,260 .. 970,232 


All the engineering firms and the miscellaneous hardware manu- 





facturers in and about Birmingham and the surrounding townships 
are as active as they can be, and the skilled workmen are mostly 


| 





+ Of course there are plenty of intelligent men engaged in the | 





Ten months, 


Month of October. 
71. 1870. 1871. 


870. 1871 
Carriages (railway 
passenger) .. «es £1975 ee £59,723 £97,303 
Ditto railway trucks .. £56,876 £22,886 .. £528,938 £230,952 
In small arms and ammunition the month’s exports have been 
much smaller, The figures are :— ; 
Month of October. Ten months. 
1870. 1871 1870. 1871 
Arms (small) .. .. £219,420 £36,850 .. £568,262 £801,124 
yo £1,553,631 £1,496,248 
The hardware and cutlery exports were larger during the month 
by £348,328, and in the ten months by £66,717. This increased 
demand was chiefly from the States, the Spanish West India 
Islands, and British North America. 
Month of October. Ten months. 
Hardware and Cutlery .. £348,328 £431,563 £3,167,505 £2,234,312 
The copper trade continues in about the same condition that it 
has shown throughout the year. The exports of unwrought 
copper during the month were larger by £38,071, while the ten 
months’ totals show an excess of £195,671. France took no 
unwrought copper in October of last year, but last month her ex- 
ports were valued at £39,417. The trade in wrought copper is not 
so good. The value of the 1aonth’s exports was less by £13,441, 
and of the ten months by £218,155. The brass exports were 
larger by over £10,000 in the month, and nearly £68,000 in the 
ten months. 


£86,201 £109,889 







Month of October. Ten months. 
COPPER AND Brass 870. 1871 1870. 1871. 
Unwrought copper £102, 51 +» £671,141 £866,812 
Wrought, &c. .. q £93,149 - £1,048, 767 £830,612 
Brass .. cf ce £20,904 £30,663 .. £200,672 £268,437 


Tin has taken a sudden rise upwards. It was quoted in Bir- 
mingham on Tuesday, by Messrs. P. Ceinpson and Son, as under:— 
Tin in blocks, 142s, 6d. per cwt.; ditto, in ingots, 142s. 6d. per 
ewt.; ditto, in bars, 144s. 6d.; ditto, refined in blocks, 144s, 6d. 
per cwt.; ditto, granulated, 158s. 6d. per cwt. On the following 
day Messrs. Cempson issued another circular, in which their prices 
were set down at, tin in blocks, 143s. 6d. per cwt.; tin in ingots, 
143s, 6d. per cwt.; tin in bars, 145s. 6d. per cwt.; tin refined in 
blocks, 145s. 6d. per cwt.; tin granulated, 160s. 6d. per cwt. 

The exports of tin-plates show a considerable increase in Sep- 
tember over the corresponding months of 1870, and the increase 
has been maintained throughout the ten months. The figures are:— 

Month October. Ten Months. 
1870. 1871. 1870. 1871. 
Tin-plates.. .. £174,881 .. £244,640 £2,078,367 2. £2,437,433. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent). 

THE CLEVELAND IRON TRADE: The returns—THE NINE HOURS’ 
MOVEMENT: Further agitation for the Sunderland terms— 
RAILWAY SClLMES—THE COAL AND COKE TRADES—THE MINES— 
PRICES. 

WEEK after week the demand for Cleveland pig iron is increasing, 
and, although the power of supply is greater than ever, it is far 
from being equal to the actual requirements. On Tuesday, at 
the Middlesbrough iron market, No, 3 was in great request, and 
the leading makers succeeded in booking same orders at 55s. per 
ton. In exceptional cases even more than this was paid, so that 
steamers might complete their cargoes, Good prices are being 
obtained for pig iron of all kinds for delivery over next year, and 
all the makers are full of contracts for some time tocome. The 
returns of the Cleveland Ironmasters’ Association, showing the 
make during the month of October, have just been issued. There 
are 124 blast furnaces blowing, and there are nine new furnaces 
being built. The make is shown as follows :— 


Tons. 
Month ending 3lst October, 1871 .. .. «2 oc oe os 168,027 
Month ending 3ist October, 1870 .. .. «2 se oe ee 148,063 
Month ending 30th September, IS71 .. .. «. os «+ 152,857 





Increase upon October, 1870 .. .. «+ «+ 14,964 
Increase upon September, 1871 .. .. «. 10,170 

Shipments of Pig Iron Foreign srom Port of Middlesbrough 
Month ending 3lst October, 1871 .. «2 os of «oc eo 24 


Corresponding month last year .. os .. oe os os 15,383 
EMCTORES ce cc co ce 00 00 0s ce es 9,542 
Shipments Coastwise of Pig Iron from Port of Middlesbrough. 


Month ending Jist October, IST1 2. 6. ee ce ee ee) 19,008 
Correspouding month last year 4.0 1. oe oe ee ee 15,271 


a eae a aoa ae ae ee 3,827 

Makers’ Stocks. 
S0th September, 16711.. «. ce se of of c¢ cc « 
31st October, 1871 eo ee 00 ec cf of ce ce of 





Decrease upon September, 1871 .. «. os 

Warrant Stores 
SU Bateman, Bhs 40 00 00 36: 60 se ce 80 5,12 
3lst October, 1871 eo 0s 00 08 cc cf ce oe 3,7% 





DOGTORES oc 1c ce 0s cc oe ce ce te 1,395 


The prospects of the finished iron trade are hopeful. There is 
every reason to believe that the rail trade of the North of England 
next year will be better than it has been for years past. All kinds 
of shipbuilding iron is in great demand. The finished trade 
generally is in a satisfactory condition. 

Again I have to refer to the nine hours’ movement. The move- 
ment is still extending in various parts of the kingdom. Last 
week I called attention to the fact that at Middlesbrough there had 
been a meeting of about 2000 operative engineers, and they had 
resolved not to accept the nine hours’ system unless it were 
granted on the Sunderiand terms, viz., thateach day stands by itself, 
and overtime, if required, be paid according to the old custom in the 
trade. Following up this attitude the whole of the fitters, smiths, 
boiler-makers, moulders, iron-dressers, joiners, pattern makers, 
and laboure:s connected with the works of Bolckow, Vaughan, 
and Co., Middlesbrough, gave notice that unless the nine hours’ 
system be granted on terms, with overtime unaltered, they would 
cease work after the expiration of fourteen days. The workmen 
of Cochrane, Grove, and Co., Middlesbrough, took similar action, 
although not in such large numbers, and several other works are 
pledged to follow suit. I trust that an arrangement will be come 
to yhich will prevent anything like a general strike in the engineer- 
ing trade of the prosperous town of Middlesbrough. 

Considerable attention is being paid to the great desirability of 
improving the railway communications in Cleveland. The North- 
Eastern Railway Company are endeavouring to meet the wishes of 
the enormous requirements of the growing district around Mid- 
dlesbrough, but there is a strong feeling, which I must say is 
shared by very influential people, that an independent line 
through Middlesbrough—the centre of the iron trade—would 
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be a great boon to the North of England. I certainly cannot 
understand why the North-Eastern Railway Company should 
continue the monopolists of such a gigantic carrying trade 
as there is through the rich mining districts of Cleveland and 
Durham. 

The coal and coke trades of Durham and Northumberland are 
in a very healthy condition, and the prospects are good. 

Throughout Cleveland the mines are working well, the yield 
having been lately increased by the extension at several places. 

The prices of iron are as follows :— 

The prices of iron are as follows :—Pig iron, No. 1, 54s.; No. 2, 
53s.; No. 3, 51s, 6d.; and No. 4, 49s, The prices of manufactured 
iron are as follows :—Common bars, £7 to £7 2s. 6d.; cable iron, 
£7 12s. 6d. to £8 2s. 6d.; ship plates, £8 17s. 6d. to £9; boiler 
plates, £9 5s, to £9 10s; rails, £6 15s, to £7; colliery rails, £6 17s. 
to £7 10s.; puddled bars, £4 17s. 6d. to £5, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE ScoTcH IRON TRADE—EXPORTS AND IMPORTS OF PIG IRON— 
SHIPBUILDING ON THE CLYDE—PROGRESS OF THE NEW PLAN- 
TATION QUAY AND OTHER HARBOUR WORKS—THE REPAIRS OF 
THE NEW PIER AT ANSTRUTHER—MEETINGS OF ASSOCIATIONS 
OF ENGINEERS—OPENING OF THE EDINBURGH AND LEITH 
TRAMWAYS— PROJECTED NEW TRAMWAYS BETWEEN GLASGOW, 
CoaTBRIDGE, AIRDRIE—NEW GASHOLDERS AT DALMARNOCK 
Works, 

A LARGE business has been done in the Glasgow pig iron market 

during the past week, and prices have advanced about 2s. per ton 

since last report. Notwithstanding its present high price, it is 
thought by those competent to judge that pig iron will not be 
much, if any, lower for some time tocome. The consumption is 
overtaking the production, and unless some new and fertile iron- 
stone fields are found the rate of production of Scotch pig iron 
will assuredly decrease. At present makers have little or no 
stock, and iron is extensively going out of store. The market is 

strong at 66s, cash, and 663s, 44d. one moath, No. 1 g.m.b., 

66s. 9d.; No. 3, 65s. 6d. 

The Dalmillington Iron Company have decided to adapt Mr. 
Ferrie’s patent to one of their furnaces, Mr. Ferrie has been 
there, and he considers it quite unnecessary to build a new fur- 
nace, as his system can be easily applied to one of the present in 
use, 

The exports of pig iron continue on a large scale, upwards of 
18,000 tons having been shipped from Scotch ports during the past 
week, 

There is a considerable decrease in the imports of Middlesbrough 
iron as compared with the corresponding week of last year, being 
435 tons, as against 2270 tons for the week ending 3rd November, 
1870 

Notwithstanding that the strike and lock-out of the shipwrights 
interfere] materially with the trade of shipbuilding on the Clyde 
during the past month—the month being well advanced before it 
was possible to effect the launching of several vessels—the return of 
launches is very favourable. The total number sent off the stocks 
during the month was thirteen, with an aggregate register tonnage 
of 16,900. For the ten months ending October there were 
launched 143 vessels, representing a gross tonnage of 149,900. 
There is still abundance of work in progress at all the yards, and 
there is every prospect that the two months of the year yet to 
run will be quite equal to the average. 


The first general meeting of the Association of Engineers in | 


Glasgow was held on Wednesday evening, Ist current. The presi- 
dent, Mr. John Sutherland, delivered the inaugural address, 
sketching briefly the history and progress of the Association, and 
reviewing the papers which had been read in the course of the 
past session, 
eugineering works which have been accomplished of late, or are 
still in progress, and characterised the Mont Cenis Tunnel as being 
the greatest engineering success of the day. In speaking of engi- 
neering works in Glasgow, he strongly disapproved of the manner 
in which the tramways are being constructed. The address, 
which was illustrated by diagrams, was of au interesting nature, 
and was listened to with marked attention. 

Ata meeting of the Fairfield Engineering Association, held on 
Thursday, Mr. Blair read an interesting paper on ‘‘ Combustion 


and Economy of Fuel,” describing the composition of some of the , 


varieties of fuel, and showing the changes taking place in 
furnaces on the admission of air. He exposed some of the popular 


fallacies regarding smoke burning, which caused a lively discus- , 


sion among the members. 

On Monday morning the cars commenced to run on the tramway 
between Edinburgh and Leith. Ten cars occupied the route 
during the day, and provided a very regular service. They were 
largely taken advantage of by the public, as is proved by the fact 
that more than 11.000 passsengers were conveyed between the 
metropolis and Leith on the first day. It is,said that the cars went 
occasionally off the rails, and once or twice took the wrong side of 
the points, but there was no discomfort experienced, and the 
passengers seemed delighted with the new mode of street travelling. 


The Glasgow, Coatbridge, and Airdrie Tramway Company is | 


announced with a directorship including Mr. Beardmore, of the 
Parkhead Forge, Mr. Ferrie, of the Monkland Iron Company, and 
Mr. Neilson, of Summerlee Ironworks. The tramways will com- 
mence by a junction with the ‘ Glasgow Street Tramways” at a 
point near Parkhead, and will pass through various towns in line 
to Airdrie, being a distance of about ten miles, 

The proposed tramways will place the ironworks and mineral 
fields of the district in direct communication with most of the 
public works throughout the city of Glasgow and the various ship- 
building yards on the Clyde. Scarcely avy of the shipbuilding 
yards have, as yet, any communication with the existing system of 
railways, so that the tramways will necessarily command a great 
portion of the traffic between them and the ironworks of the dis- 
trict. 

The two new gasholders which have been recently erected at the 
Dalmarnock Gasworks, at a cost of £30,000, will be put into use 
in the course of a few days. Each of the holders is capable of con- 
taining one million and a-quarter cubic feet of gas. 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE {TRON TRADE: Important rail orders yet unworked : Ample 
employment for the hands ; Scarcity of skilled labour : The wages 
question not quite settled: Makers’ cautions in entering into fresh 
transactions ; Upward tendency evinced in prices: The rail trade: 
American and continental requirements—THE HOME DEMAND — 
THE TIN-PLATE TRADE—STEAM AND HOUSE COAL TRADES—THE 
TRIALS OF WELSH COAL IN GOVERNMENT SHIPS—STARTING OF 
QUARTZ-CRUSHING MACHINERY AT LLANDQVERY—DEATH OF Mr, 
A. J, Morris, oF PLymourH Works—Newport Dock Com- 
PANY : Half-yearly meeting. 

Ir is satisfactory to be able still to report favourably of the iron 

trade in this district. Some of the leading makers have important 

orders yet unworked, and with the fresh contracts coming to hand 
there is little or no difficulty experienced in finding full employ- 

ment for the hands. All departments alike continue to evince a 

large degree of activity, and the difficulty is not to find engage- 

ments, but to find skilled men to execute them. With scarcgly 
an exception manufacturers are completely clear of stocks, and, in 
order to meet the numerous calls upon them, they are occasionally 
at no little loss to know how to execute contracts in the specified 
time, and hence it is not unusual now to hear some complaints of 

a scarcity of skilled labour. 

Although there is at present very little apparent agitation 
among the workers, it cannot be said that the wages question has 


He afterwards referred to some of the principal | 
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been quite settled. The men may work for some months to come 

with appreciable steadiness and appear satisfied, still it is quite 

clear that they are not to be relied on.for any length of time, and 

this gives ironmasters some reason to be cautious in entering into 

transactions of any considerable magnitude, and more especially at 

the quotations which are now current. Hence there is a disposi- 
| tion on the part of some makers to move for a highef’rate of value 
| on their products; but speaking generally of finished iron manu- 
facturers, there is an unwillingness among the great majority to 
disturb their connections with buyers and consumers during the 
dull winter months. This feeling has been noticeable for some 
weeks past, and there is little doubt but that it will be evinced u 
to the end of the year at least. Still there is to be repor 
greater firmness in the finished iron markets with regard to prices, 
and with a gentle pressure it is not unlikely that gradually, and to 
some extent imperceptibly, buyers will succumb to slightly 
higher rates of quotations. 

Notwithstanding the advent of winter, and the closing of many 
important markets in the North, the rail trade continues tolerably 
brisk, and there is no abatement noticeable in vitality at the 
mills. About the same large proportion of the make of the 
district is devoted to American requirements, and the rest of the 
foreign demand is made up by smaller orders from the leading 
continental and South American markets, Judging from the ex- 
tensive ner railway systems which are being projected in the 
American States, and the encouraging advices from other 
quarters, there is at present no probability of a diminution of the 
transatlantic demand. Iron for bridge and shipbuilding con- 
tinues in active request on various accounts, and prices are well 
maintained. 

A larger proportion of the make is now consumed at home than 
for some time past, steel and iron rails, bars, plates, and other 
descriptions being freely purchased since there is no prospect of 
lower quotations prevailing. As further proof of the bright 
opinions the ironmasters entertain of the future of the trade, it 
may be stated that enlarg and extensi are still being 
made at many of the establishments, while new works are also 
being laid in some -parts of the district. A new rolling mill is 
being added to the Briton Ferry Ironworks, and will shortly be set 
in motion, employlng a large number of additional hands ; and in 
the same district new works have been commenced for the manu- 
facture of wrought iron railway chairs and sleepers, in accordance 
with an improved Belgian patent process. In pig iron business 
continues active, but there isfno material change to note. 

Tin-plates are in as active request as for some time past, but 
prices do not improve. However, with the rising values of tin and 
iron, it may be expected that tin-plate makers will spare no effort 
to establish some advance in quotations. The works are well em- 

loyed. 

‘ There is not much that is fresh to be reported in reference to 
the steam coal trade. A large demand is kept up on foreign 
account, continental markets taking, as usual, proportionate 
quantities. Prices are sustained by colliery proprietors with 
determination, and there is now but little reason to believe that 
lower quotations will be submitted to. Things are so far going on 
steadily in connection with the house coal trade, the winter 
demand having fully commenced. The men have remained steadily 
at work since last report, but it is understood that the demand for 
an advance in wages will still be enforced, and that a determined 
movement will be made towards the end of the year. 

So far the tests under which Welsh steam coal has been put in 
| Government ships have been productive of the most satisfactory 
| results as far as Welsh colliery proprietors are concerned, and there 
is now no doubt entertained but that the more the coal of this dis- 
| trict is tried the more apparent will become its superior qualities 
| over all other descriptions. As was generally maintained by 
| South Wales colliery proprietors, the Welsh qualities show better 
| results by being used alone than by being mixed with north 
| country or any other coal. It will, therefore, be only natural to 
| expect that these coals will in future form a large item in the 

quantities consumed in H.M.’s ships. 

A somewhat novel ceremony has just been performed in a rather 
remote part of the district since my last report. It was the start- 
ing at Gogofai, Llandovery, of quartz-crushing machinery, which 

| had been erected for the owners of the mine by Mr. J. M. Davies, 
| of Derry. The engine was named on the occasion the Gnion Eur 
| Glawdd, meaning in English the Fairy of the Gold Mines. Some 
| specimens of gold dust were exhibited by the representative of the 
| hew company, which is extracted from a description of quartz 
found in that neighbourhood. The works are expected to yield 
the shareholders of the company a fair profit on their expenditure 
in the course of time. 

I regret to have to record this week the death of Mr. A. J. 
Morris, at Plymouth House. Mr. Morris has -for many years 
, been actively connected with the iron trade of the district, and 
| was latterly chief manager of Mr. R. Fothergill’s works at Ply- 

mouth, near Merthyr. He had for a long time past distinguished 
| himself as a shrewd man of business and an able manager of the 
large concern entrusted to him, and he won the respect of both 
masters and men. 

A satisfactory balance-sheet was presented at the half-yearly 
meeting of the Newport Dock Company. Thecompany are enabled 
out of revenue to erect new gates in the outer dock at a cost of 
| £3750, and to add to their machinery without encroaching upon 

the usual dividends, So prosperous has the past half year been 
| that for the first time in a period of seventeen years the company 

have declared a dividend of 1 per cent. upon the original shares. 
It has been decided to erect a pair of wrought iron gates of similar 
construction to those lately erected, in place of the old ones in the 
inner dock, and Mr. T. E. Harrison, C.E., has been instructed to 
prepare plans for the same. ‘The purchase of two new boilers and 
two steam cylinders to replace those now in use, and an additional 
oo iron dredger and hopper barge, have also been contracted 

or. 














NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


THE NINE HOURS’ MOVEMENT IN DERBYSHIRE—RAILWAY EXTENSION 
INVITED—MeErsEY Docks AND HarsouR BoarD —NORTHERN 
RAILWAY MATTERS—MANCHESTER CORPORATION GASWORKS— 
WORKINGTON PIER—TUNNEL WIRES—THE CUMBERLAND IRON 
TRADE—MINERS’ CONFERENCE AT MANCHESTER—STATE OF TRADE: 
Sheffield: South Yorkshire—NortTH EasTterRN RAILwWAY—STATE 
OF TRADE AT LEEDS—TRADE AT THE HARTLEPOOLS—TYNE 
IMPROVEMENT, &C. 

THE nine hours’ movement has been making great progress in 

Derbyshire, the system having been assented to by the Staveley 

Coal and Iron Company, the Midland Company, the Sheepbridge 

Coal and Iron Company, &c. The same course has been adopted 

by the Parkgate Iron Company near Rotherham. 

The Rochdale Chamber of Same, at a meeting on Monday 
evening, invited the Manchester, Sheffield, and Lincolnshire 
Railway Company to carry an independent line to that town. 
The Midland Railway Company has also received an invitation 
from Malton to extend its system to Malton, Pickering, and Scar- 
borough. 

At the last meeting of the Mersey Docks and Harbour Board 
a letter was read from Mr. Richard Ratcliffe, stating that he had 
a project for the construction of a canal between Manchester and 
Liverpool to be navigated by boats of large size by steam. The 
route would be about thirty-three miles Jong, and as direct as the 
present railway. Mr. Ratcliffe stated that he had submitted the 
scheme to Mr. Brunlees, who had expressed his opinion that such 
acanal was possible and desirable. In order to bring the plans 
before Parliament £1000 was necessary, to which the Dock Board 
were requested to contribute. A letter was also read from Mr. 
Brunlees to the same effect, and stating that the estimated cost 





was £900,000. The board decided that they could not do anything 
in the matter. 

A project for the formation of a railway from Sunderland to the 

northern ports, and southward to Stockton, Darlington, and the 
| Midland, at Hawes, has been withdrawn for the present session, 
but it is to be re-introduced next year. An effort is also being 
made to obtain an extension of the Midland to Scarborough and 
Bridlington in the same session. A railway is being surveyed 
from Abbeydale to Hassop on the Midland, and another from 
Middleton to Alston, which will materiaJly shorten the route fiom 
Darlington to Carlisle and Scotland. 
| The extension of Workington Pier is progressing favourably. 
| The lower layer of concrete block has been laid to almost the full 
| length required, and the formation of the blocks for the end 
of the pier will shortly be proceeded with. Some parts of the 
‘ pier have been built to the full height of eight courses of block as 
| intended. 

Messrs. J. and E. Wright, of the Universe Works, London, and 
Birmingham, have completed two very large tunnel ropes for the 
London and North-Western and North-British Railwzy companies. 
The — weigh together nearly 60 tons, one being 5000 yards and 
the other 6000 yards long. They are made of Messrs. Webster 
and Horsfall’s patent charcoal wire, with hemp centres, and 
measure 5}in. in circumference. One of the ropes is intended to 
be used in the Lime-street tunnel, Liverpool, and the other in the 
Carstairs tunnel, Glasgow. The ropes will bear a breaking strain 
of 50 tons. 

Continued activity prevails in all branches of the iron trade in 
the Ulverston district. At Workington the iron trade is in a 
prosperous state. The Hematite Malleable Iron Company is busily 
engaged in the production of nuts, bolts, screws, &c.; an extension 
of the works is said to be in contemplation. The Moss Bay Com- 
pany is rapidly pushing forward the erection of furnaces, one of 
which is intended to be in blast before Christmas. The engine- 
house, coal depéts, &c., are also fast approaching completion. 

Messrs, Fletcher, Jennings, and Co., of the Lowca Engine 
Works, near Whitehaven, have adopted the nine hours’ movement. 
| Other neighbouring firms have followed a similar course. 

A 3ft. gauge railway has been constructed along the whole 
| length of the works of the West Cumberland Hematite Iron Com- 
| pany (Limited) at their northern extremity. This line is carried to 
| the sea-coast, where all the slag, ashes, and refuse of the works 
can be deposited. 

Mr. T. Nelson, of Carlisle, has obtained the contract for the 
construction of the Knaresborough and Boroughbridge and the 
Leeds and Wetherby branches of the North-Eastern Railway. 

A conference of winers’ delegates from all parts of Great Britain 
was held at Manchester on Monday. A general feeling of dissatis- 
faction was expressed with the present inspection of mines, and it 
was resolved that a memorial should be presented to the Prime 
Minister and the Home Secretary, praying for the adoption of a 
satisfactory Mines Regulation Bill. 

John Brown and Company (Limited), of Sheffield, have conceded 
the nine hours’ system. 

The heavy branches of Sheffield trade, with scarcely an excep- 
tion, are remarkably brisk. The lighter trades of the town are 
also active. The demand for steel is so great that the resources of 
the producers are being taxed to the utmost. Large quantities of 
steel of various kinds are being shipped for the Urited States. 
The demand for railway matériel is very active. There is also a 
fair demand for ship and armour-plates, and the armour mills are 
working to their utmost capacity. The engineering establishments 
are generally busy. 

A very similar report may be made with regard to the state of 
trade in South Yorkshire. The Yorkshire Engine Company has 
several locomotives on hand for Mexico and other South American 
States, as well as for the Continent of Europe. One of Messrs. 
Firth’s coal-cutting machines has been put down the Newbiggin 
pits. 

The directors of the North-Eastern Railway Company will apply 
to Parliament next session for powers to extend the Tyne Dock. 
The company have surveyors employed in staking out the new line 
which they are about to make from Newcastle to St. Peter’s, St. 
Laurence, High and Low Walker, Wallsend, Willington Quay, 
Howden, the Tyne Dock, and North Shields; the contract will be 
let in the beginning of 1872. 

The London and North-Western and Lancashire and Yorkshire 
Railway companies have resolved to proceed with a large new sta- 
tion at Preston. 

The Leeds Chamber of Commerce, in reporting upon the iron 
machine and engineer tool trades of that town and district, 
observes :—‘* The iron trade continues good, and the makers are 
fully employed. The machine makers continue busy. The engi- 
neer tool trade is good, and there are considerable orders in hand, 
but there have not been many offerings lately. The locomotive 










































makers continue busy.” 

At the Hartlepools the manufacture of bowl chairs, rails, and 
other descriptions of ironwork, continues very brisk. This remark 
applies also to iron shipbuilding. 

_ Engineers are busy making a survey of the site intended for the 

inclosure of more of the Jarrow Slake, and the extension of the 

Tyne Dock, The project for making a dock at the Coble Deul will 

also be pushed on by the River Tyne Commissioners, 

PRICES CURRENT OF METALS AND OILS. 
1871, 1871. 

2eaqa 2864 2sda £84 

Oopper — British — cake | Steel, Swedish faggot .. 14100..15 0 0 

per ton.... 174 0 0..76 0 O)| Keg ...cccscceeeeeee | 14100..15 0 0 

Best Selected 5 0 0.78 0 ©) Tin, Banca, per ton .... | 141 10 0..142 100 

Sheet... |76 0 0..81 0 0|| Straights, fine—cash , /1.0 0 9..14' 100 

Bottoms .. 9 0..83 0 0 For arrival .....-.. | 140 00..1410 @ 

Australian, perton ..|75 0 0..78 0 0 | English blocks ..... 143 00..0 0 0 

Spanish Cake ........ |68 9 0..70 0 0} BEB 6000 vccocecees 4 00..0 00 
Chili Bars .......... |67 0 0..69 0 0) Refined, in blocks.. 145 00..0 0 0 

Do. refined ingot .. 75 0 9.. 0 0 0| Tinplates, prbx, 225 shts 
Yellow Metal, per Ib. .. | 0 2 ¢- 0 ©73'| IC.coke ............/25 0 0..27 0 0 
Iron, pig in Scotland,ton | 3 6 6 cash. | 000.00 9 
Bar, Welch, in London | 715 0.. 815 0 29 0 0..33 0 0 
Wales.| 615 9.. 710 0 000.000 

Staffordshire | 815 0..910 0|| 106.116 
Rail, in Wales ......| 615 0..7 s 0|| 2 18 ¢-2 3° 
Sheets, single in Lond.|10 10 0..11 5 0 = 

first 10 0 0..1010 0) Bro: 3100.90 0 

[|.515 0. 9 5 0|| Sperm, body :/80 0 0..81 0 0 
./10 0 ¥..11 0 0 Whale.South Sea, pale | 53 00. 0 0 
1710 0..18 4 0} Yellow... -/33 0 0..3310 0 
% 5 0..2010 0) Brown . 310 0..000 
.}18 0 0..18 5 0 E. I. Fish 3 00..0 00 

18 0 0..19 0 0) SL 0 0..52 0 0 
2010 0..21 0 0) 4910 0..50 0 0 
210 0..0 0 0! -|89 0 0.9 0 0 
2510 0.26 0 0) . B85 0..3410 0 
-|000.000 700.000 
-| 00 0..0 0 0) - 461 0.000 
[/10 0 0.0 0 0) :|5) 0 0..5010 0 
19 0.0 0 0} } 000.000 
-|1910 0..20 0 0) 52 0 0..55 0 0 
25 0 0..26 0 0 % 00.00 0 

PRICES CURRENT OF TIMBER. 

1871. 1870, 1871. 1870. 
Per load 428644 40 £ & Per load— 442404644 5 
Teak socecececese eed 10 sy + $4 Fe ee ets fo 20 ols Sane 

ebec, pine .. a 3 ual D 

™ ee 4 0 410 Gnd do. ». 18 0 1410 121513 10 
0 0 0 O| O O O O| Archangel, yellow.. 321) 1.10 1! 10 12 10 
.6 0 6 5| 6 O 610 etersburg, ye 121013 0 12 0 13 0 
+315 5 0| 815 5 0| Finland 7080 
310 315}; 45 56 00 ovo 
-3 03 5/215 40 | 81910 10 
.410 610| 5 5 615 0 0 810 
-27 40/2918 410 . 10 0120 
-3 08 5/215 40 baseneee 81012 0 
.B 0 810/33 37 pero 
2 0 210) 2 7 2318) 190f. bys by9) 10 0 1210) 10 01210 
40 610 6o3 re ~~ 
40 610) 40 mt. 
0000/0000 wer in $f 90902000 
3.0 5 O| 3 O 5 O)| Staves, per standard M. 

St 6107 0 4 0 6 0)| Quebec pipe ...... 85 0&7 10 72 0-75 0 
Qeabseehtspruce 180 18 0|19 027 0|| Baltic, eee Te 
Quebec, wht, spruce 18 0 crown .. 

St John,whtspruce 12 014 0!18 014 0| Pipe own 7: puso © 1900170 0 180 © 
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RAILWAY EXPENDITURE. 

On another page we present our readers with a compa- 
rative table, which we have prepared, of the working ex- 
penditure of the leading railway companies of the United 
Kingdom. The companies are grouped and arranged 8o 
as to bring together those that from their geographical 
positions, aud the nature of the traffic they possess, will 
allow of a good comparison of their working expenditure 

- being made. The form of account keeping prescribed in 
the schedule attached to the Act for the better Regulation 
of Railways is generally adhered to by the companies ; 
and comparisons which, under the former system, were 
quite impracticable, can now be made with the utmost 
facility ; and generally they afford a correct illustration 
of the conduct and management of the companies. 

In making a comparison of the amount of expenditure 
in maintaining and renewing way and works we have 
reduced the mileage maintainance, to acorrespondingnumber 
of double miles of line, as the property of some compa- 
nies consists largely of sivgle lines, the cost of maintaining 
which must necessarily be approximately half of that 
necessary to maintain double lines of rails, In like man- 
ner, those companies which possess three or more lines of 
rails on some portions of their property have had the same 
increased to a corresponding number of double lines. 

Locomotive power, as shown in the companies’ accounts, 
permits of a correct comparison being made in three ways, 
viz., the average per engine, per engine mile, and per- 
centage of receipts. The calculations for the firat two 
methods of comparison are based on the gross amounts 
expended on each company’s own engines; but, in ascer- 
taining the percentage that the net locomotive power bears 
the gross receipts, it is of course necessary to add to 
the expenditure on “ own engines” the amount of haulage 
performed by the engines of other companies, and to deduct 
that performed for other companies. . The average “per 
engine mile” is based on the number of miles run by the 
engines, whether with trains or otherwise, including there- 
fore those run in shunting, piloting, ballasting, &. 

The repairs and renewals of carriages and wagons in- 
cludes the total expenditure borne by revenue on account 
of this branch of the rolling stock, “new stock” paid out of 
revenue being included in the amounts shown; and, when 
not classified by the companies, it is distributed between car- 
riages and wagons respectively, in the ratio of the amounts 
expended on each. 

For the remaining portion of the working expenditure 
we can only supply one comparison, which is approximately 
correct, that is, by showing the percentage that each item 
of outlay bears of the gross receipts. 

The table will be valuable both to the civil and the me- 
chanical engineer, aithough the latter more especially will 
find in it matter for study, and of great interest, as con- 
taining ¢orrect information of: the cost of maintaining and 
working the rolling stock of our railways. Then railway 
locomotive superintendents will find in it a good compari- 
son of the relative costs of their departments on the dif- 
ferent lines, under the different heads, and from it they 
may deduce data of some value for their general guidance. 








GOODS ENGINE AND TENDER, PARIS, LYONS, 
AND MEDITERRANEAN RAILWAY, 

To judge by the letters we receive from time to time, a large 
number of our readers are specially pleased to see illustrations 
of foreign locomotives in our pages. We have the more pleasure 
in giving this week illustrations of a standard goods engine on 
the Paris, Lyons, and Mediterranean Railway, which we shall 
render complete by publishing in succeeding impressions further 
illustrations of the engine and the tender. Although it is 
impossible within our limits of space to publish in one impres- 
sion the whole of the drawings in our possession relating to 
these engines, we think it best to give the descriptive parti- 
oulars here. They can be borne in mind, or referred to by 
those who feel suflicient interest in the subject, as the remaining 
illustrations appear in our pages. 

To show how important a position this type of locomotive 
fills, it is only necessary, we think, to state that no fewer than 
450 engines of this class out of a total of 700 goods engines are 
employed by the Paris, Lyons, and Mediterranean Railway Com- 
pany in working their main and branch line traffic; while many 
other lines in France, Spain, and Germany use engines differing 
from those under consideration only in trifling particulars. Our 
illustration may, therefore, be taken as showing an approved 
continental type of goods engines. There is nothing theoretical 
about it. Many points may be found to which engineers in this 
country will take exception, while others will be universally 
admitted to be thoroughly good. Whatever may be the opinions 
formed, however, the engine represents what is considered to be 
excellent continental practice, and that fact, of course, imparts a 
special value to our illustrations. 

It will be well to bear in mind that goods traffic in France is 
worked on a somewhat different system from that which obtains 
in this country. It is in France the practice to run each day a few 
very heavy trains at a speed which seldom or never exceeds twenty- 
two miles an hour. On the Lyons and Marseilles line, on which 
the inclines do not exceed 1 in 300, the engines we illustrate run 
daily with trains of sixty to eighty wagons. They are quite up 
to 760 tons gross load at sixteen miles an hour on a level. The 
are also used on the steep inclines found on some of the taal 
lines of the system, of course with much lighter trains. Thus 
on the Pontarliers line, across the Jura, there is a continuous 
incline of 1 in 50 for twenty-two miles. The goods trains on 
this line are commonly of about 300 tons, and are worked by 
two engines, one at the front, the other at the rear of the train. 
The average speed is about ten miles an hour during winter, and 
in bad weather these loads are reduced. The short wheel base 
of these engines enables them to pass very easily round curves of 
very short radius. Thus on the Alais and Villefort line, in the 
south, there are many curves of but 650ft. radius, over which 
these engines daily run trains at the speed of about twelve miles 
an hour with ease and safety. 

An inspection of the drawings will render moet of the leading 
characteristics of these engines clear enough. The following 
particulars will serve to render the rest intelligible, while we 
have condensed into a table at the end of this article nearly all 
the principal dimensions. 

The engines have copper fire-boxes and brass tubes. In the 
more recently built engines of this class, there is a dome of con- 
siderable dimensions fitted to the barrel of the boiler; but the 
older engines are without. The fire-grate is divided into twe 





The back portion is inclined, while the forward portion, 
which is much smaller, is nearly horizontal. It is supported by 
a transverse shaft fitted with a balance weight, and worked by a 


sciew at the left-hand side of the foot-plate, by which screw the | 


grate can be tilted and the fire dropped when requisite. ‘Thicre 
is no special smoke-consuming apparatus; a jet is fitted in che 


chimney, and, by the aid of this and great care on the jart , 


of the stoker much smoke is not made in stations. 
have travelled most on the Paris, Lyons, and Mediterranean 
system know best how far the same may be said with accuracy 
of the engines when running with heavy trains and a greeu tire. 
The boiler is fed by a couple of injectors. — ; 

The engines have inside frames, the boilers ling supported 
by an expansion arrangement at the fire-box end. ‘I'he springs 
of the leading and driving-wheels are put over the frame in the 
ordinary way, but the tiailing-wheel springs are fitted in an 
exceptional way worth notice, and rendered necessary to clear 
the fire-box, which is very near the trailing axle. On the Orleans 
Railway there are several similar engines, but with a different 
arrangement of trailing springs. There is a transverse wrought 
iron girder or beam supported on both journals of the axle. 
The overhanging ends of this beam are connected to the 
centres of two ordinary springs outside the frame. 
beam is curved to clear the bottom of the boiler and the tops of 
the trailing-wheels. The link motion is of the usual type, the 
valve coupling-rod being made with an elliptic ring to clear the 
leading axle in a way too well understood to need description. 
The engine is fitted with screw reversing year, and with the 
Le Chatelier brake. Two little slide valves fur itu 
steam and water to the exhaust pipe are wo ked by handles to 
the right hand of the driver. These are iluuuuated at night by 
a small lamp and reflector carried by oue of the columns of the 
cab roof, which, it is worth while to add, is used principally tv 


protect the driver and stoker from the shower of hot water dis- | 


charged up the chimney if steam is turned on after the Le Chate- 
lier brake has been in use. Over the boiler is a large box for dry 
sand, admitted to the rails through pipes in front of the driving- 
wheels, and fitted with slide valves worked from the foot-plate. 
The blast pipe is fitted with a variable exhaust arrangement, in 
some favour on the Continent. 





The tender is supported by four wheels only, with outsiie 


springs; the connection with the engine is made by a rigid bar. 
The leading cross beam of the tender is fitted with two incir- 
rubber buffers, forced up against the engine beam by two eccen- 
trics on a cross shaft, worked by screw year frum the foot-plate. 
The arrangement of the brake is extremely ingenious, and well 
worth adoption in this country. The object in view is to com- 
bine the prompt application of the brake, which can only be 
secured by a quick-pitch screw, with great power, which can only 
be had from a slow-pitch screw. This is effected in the following 
way :—The brake shaft has two screws, The lower one, with a 
pitch of }}in., works a nut connected directly with the end of 
the bell-crank lever. The upper screw has a pitch vf 
a circular nut included in a cast iron box. ‘Tis nut is kept from 
turning only by the friction of a strong helical spring pressing 
onit. When the fireman puts on the brake the uprght shatt 
first descends in the last-mentioned nut, and the end of the bei!- 
crank lever is depressed at the rate of the sum of the pitch of the 
two screws, $4 + #4, or 1jin. for each turn of the handle; but as 
soon as the pressure becomes #0 great as to overcome the iric- 


tional resistance of the helical spring, the upper nut revolves with | 
the down shaft, which ceases to descend, the end of the bell- , 


crank lever being then depressed at the rate of $jin., only 


per revolution. The idea involved is very elegant, and its | 


practical application admits of extension to many things besides 
brakes, such as screw cotton presses, jacks, &c. The system has 
been in use for many years on all the tenders of the Paris, 
Lyons, and Mediterranean Company. We have nothing more to 
add except the following table of dimensions, which speaks for 
iteelf :--- 


Bxoine. 

Fire-grate : ss 
Length oe oe 4ft. 4Zin. 
Width eee coe ft. 
Surface in square feet 14°45 

Inside fire-box: - 
Height at the front eee ese ove ee = Aft. 11 gin. 
Height at the back... coe ooo ove ee = 41K.” 7 gan, 
Inside length at the top ... ose oe «=. 1B. 2 9in. 
Inside width at the top Sit. Syin. 
Inside length at the bottom aft. dyin. 
Inside width at the bottom 3ft, 3gin. 

Thickness of inside fire-box : : 
Side-plates ... one eee eve see ee «=O. Bin, 
Door-plates... . oe se Olt, gin, 
Tube-plate ... oe ese ooo ove = oft. jin, 
Bottom of tube-plate ose ove oe ee =U. Bin. 

Tubes: 

Number eee eee ove wee 177 

Outside diameter ... ose — ove coe 686K. Ss Sha. 
Thickness . ooo ove see vee oe «OF. yin. 
Length between tube-plates an coe ese «13M. Li gin. 

Heating surface in square fect: r 
Fire-box ove e 77 
Tubes ose eee one oe eco eo §=6.:'1170 
Total ove eee ove ose eee vee 1247 

Outside fire-box . a 
Length... ses ove ee «= 4ft. 11 gin, 
Outside width at the top ... ° 4it. G4in. 
Outside width at the bottom oe «=—- St. 10, in. 
Thickness ... eee . eve «=O. in. 

Boiler : 

Inside diameter of largest plate ... ove ee «= 4ft. 5 Bin. 
Length - eos eve ove eo 13ft. Sgin. 
Thickness ... eee ose eee ove coe = Ot. gs in. 
Height of the centre line above the rail ... «oe «6ft. tin. 
Volume of water in boiler, with 4in. of wate 

above the fire-box oe eee ose e-» 140 cub. ft. 
Total contents of the boiler eee 212 cub. ft. 
Steam pressure eee eve ove ove 120 Ib. 
Diameter of each of the safety valves ... 43,in. 

Chimney : 

Inside diameter... 1k. Syzin. 
Height above the rail 14ft. = gin. 

Frames : : 
Inside transverse distance... 4ft. yin. 
Thickness ... oes on oft. lgin. 
Total length of the engine 27%. Lyin. 

Wuer.s. 
Diameter ... ove o - — . 4ft. 3gin. 
Distance from the leading to the driving axle ... Gft. 5 ‘yin. 
Distance from the driving to the trailing axle ... ft. 7,'yin. 
Total wheel base . eos ove don lift. gin, 
Transverse distance between the wheels ... - 4ft. Sin. 
Transverse distance between the centres of journals = 3ft. 7,in. 

Leading and trailing axle journals : ° 
Length eee eee eee oft. i0in, 
Diameter ove Ott. 7 ‘yin. 

Driving axle journals: 

Length =e aes Oft. 10in. 
Diameter Oft. Thin. 


Springs of leading anc diving Wucels : 


Number of plates ... 11 





—w.= 
Width ove ooo oe eee oe = Of. 3. Fin. 
Thickness .., ooo ooo . eo ooo = Ot. tin. 
Length on ~~ one cco §=— BR, Ola. 
Camber ooo ose ose _ eve oo «= Ot, Sunn. 
Double springs of trailing whecls : 
Number of plates .., rere ooo ooo ooo 10 
a es aa, we Ft. 3, Zin 
Thickness .., eos ove coe eee ooo «= OR, gia 
Those who Length 1ft. 9gin 
Camber Oft. 1yyin. 
Cylinders : 
Diameter... ose ae ove ove soe = Of. 17 Bin 
Stroke ove 2 ore ove ee = 2k. 1 Sin. 
Transverse distance between centre lines of 
cylinders see cee eve «GL, DO fin. 
Angle of advance of eccentrics ... 12 deg. 19 min. 
Throw of eccentrics — eve Of. 2}3in 
Stroke of slide valves In full gear Om. 4gin. 
Inside lap of slide valves .., : Of. yin. 
Outside lap of :lide vaives of. lin 
Average adimission in full gear ... 6°744 por cvut 
Steam ports : 
Length ik. Lin. 
Width Oft. Lym. 
The Exhaust ports : : 
Length use Ift, Vin. 
Width vam « eee oft. zgin. 
Weight of empty engine .., es 29 tons lo cet. 
Weight in working order: 
Leading-wheels_ ... = ove aus eo litons 3ew 
Driving-wheels.., coo eee ove ee 11 7 
admission of Trailing-wheels ... ae bas on ae OO « 2 
Total eee see ove eee eee woe «683 i2 
Tenprr. 
Total length outside the buffers ... ow ow 20f. tpia 
} Height of the platform above the rail Sit. Lifton, 
Transverse distance between the fismes... ooo ott. 2 Yan, 
' Thickuess of the frames ... ooo §=— CK, im. 
| Water Tank 
Height a Sf. Shin, 
Wicth outside cee oe it. 4yin 
j Total length outside om oo 13ft. 5*4in, 
Thickness ~ Top and side plates - Of Sin. 
Bottom plates en aun ow cft. gin. 
Diameter of the wheels eft. 1igin. 
| VW usel base... pee aes aes aft. 2yin. 
| Transverse distance between wheels 4it. Sdn 
| Betws cuties of journals Ott. SyiA. 
| Jour 
| Length wee ; ° oft. 9 Gin. 
| Diaiuet - Ort. Sguu. 
( lee : 
r of plat it 
| _ of. 3,4in. 
| CSS ... ft. in. 
Suspenusicn spiings ‘ 
igth oon ove eco eee ose ese 2h. 2,5 ,in. 
24in., and sel ” oe “ . or ve «OM, Za, 
| Trae rines 
| «of plat 16 
| Wicd . eit. 8 Vin. 
iuickaess ein. juin 
J th Sat. 3 gent 
I 1h PAL 
Weg 
Tcucder empty ase — ase owe eo. Litens 4cwt. 
Water oon eee - ove jae ese 6 13 
Coal eco Sw 1D ow 
! eee 0. 6 
fr ing order: 
aing Wheels 1C tens 16ewt 
H iiuag Wheels - tl 12 ws 
! al 5 22 7 
®t oe 


SAFETY VALVES. 

We publish this week a small traeing which will be foun: useful 
by wany of our readers. It is only unecessary to state tuat the 
valves there illustrated have been used for many years by wn 
eminent London bviler maker with perfeet success, aud they 
may, the:fure, be relied upon as representing very sound aud ea- 
cellent pravtive. 





Tus Cutcaco Firs.—How it could be that neither buildings, 
men, nor anything could encounter er withstand the torrent of 
fire, without utter destruction, is explained by the fact thxt the 
fire was accompanied by the fiercest tornado of wind ever knw wu to 
blow here, and it acted like a perfect blow-pipe, driving the bril- 
liant blaze hundreds of feet, with so perfect a combustion that it 
consumed the smoke, and its heat was so great, that fireproof 
buildings sunk before it almost as readily as wood.—sSvie,tijtc 
American, 

Kine’s COLLEGE ENGINBERING Society. —At a general mecting 
of this Society held Friday, November 10th (Mr. Hunter, presi- 
dent,:in the chair), a paper was read by Mr. R. W. Baynes, on the 
“Theory of the Microscope.” The author began by brietly 
noticing the arrangements of simple microscopes, after which he 
described the compound microscope, enlarging at some length 
upon the expedients adopted for counteracting “distortion.” 
‘* spherical and chromatic aberration,” and then gave some mathe- 
matical formulz forsolving the relations between the several lenses 
forming a microscope. Mr. Baynes then explained tho method of 
adjusting “‘ object” and “‘ eye pieces,” and the necessity for using 
various powers in the pursuing of microscepie research. He con- 
cluded by describing — orms ef instruments designed for 
particular branches of inquiry. The — was illustrated b. 
instruments and by Rnb ny A the discussion whic! 
followed, among others, Messrs. brittle, Kirkby, and Jnoobs took 
part. A vote of thanks was then to Mr. Baynes for his 
valuable and interesting paper. The meciing then adjourned, 
We ace requested to state that it will give the Society much plea- 
sure to admit visitors who may feel interested in the subjects of 
the papers. Paper for Friday, November 2th, “ Curry on Piers 
and Harbours,” 

EDINBURGH AND LgiTH Enoingsrs’ Sociery.—A paper, No. 16, 
**On some Curiosities in Surveying,” was read at the last meeting 
of this Socie George Romanes, C.E, The author made allu- 
sion to certain rather novel applications of ordinary surveying 
instruments to the rapid measurement of heights and distances. 
The cases he cited were—(1) A method of accurately and rapidly 
sectioning precipices of such dimensions as are commonly met 
with in inary surveying practice; such, for instance, as the 
face of a quarry or deep rock, cutti a railway, or other engi- 
neering work, (2) A method of rapidly measuring a series of dis- 
tances from a fixed point with a tolerable degree of accuracy, hy 
means of a transit theadolite and a levelling rod. The theodulivw 
remains fixed while the rod is at the various stations whose 
distances are to be ascertain This method is specially suitable 
for surveying contour lines. (3) A novel application of the 
common optical — which renders it in suwe oases as useful 
as the sextant, while adjustment is altegether dispensed with. 
The principle on which this depends differs from that of ordinary 
optical squares, i h as instead of using a double reflection 
of one of the objects subtending the angle, it requires a single 





finding sha earthwork, thereby dis- 
pensing with the use of tekige aud the ppismoidal foraul. 
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RAILWAY MATTERS. 


THE South London Press states that the vestry of Camberwell, 
in the absence of detailed information, have refused their assent to 
the laying down of a tramway between Camberwell Park and the 
Crystal Palace, and also to one from Trafalgar-road, Old Kent-road, 
to Bell-green, with powers of extension to Bromley and Bickley. 

WHEN the Pennsylvania Railroad acquires control of the works 
of the New Jersey companies, in accordance with the lease just 
declared legal by the New Jersey Court of Chancery, the Pennsyl- 
vania Company will control and work 4700 miles of railway, the 
greatest number under the management of any single corporation 
in the world. 

THE London and North-Western Railway Company have granted 
nine hours per day to their workmen employed in the locomotive 
department at Crewe. The concession, which commences on the 
lst January next, will affect over 5000 men. The work will 
ceases at half-past five o’clock on five days in the week, and at 
noon on Saturdays. 

A DECREE, emanating directly from the Sultan, was published 
on the 13th ult., ordering that the roads and rivers of the empire 
shall be rendered fit for traffic as soon as possible. The decree re- 
commends specially that the roads in the interior of the country 
should be connected with the network of railways now in course 
of construction in Roumelia, and also with the railway system that 
will eventually be made in Asia, 

AT a meeting of the Edinburgh Chamber of Commerce, held on 
Tuesday, the president, Mr. Livingston, called attention to the 
proposed amalgamation of the North British and Caledonian Rail- 
way systems, and moved ‘* That it be remitted to the office-bearers 
to watch the proposed amalgamation and petition against it, on 
the ground of ihe inexpediency of allowing a monopoly of the 
trafiic of the country to any railway company or board of direc- 
tors, and, in concert with other public bodies, to take the neces- 
sary preliminary steps for opposing the bill.” Mr. M’Laren, M.P., 
seconded t notion, which, after some discussion, was agreed to. 

TuE secretary of the Glasgow and South-Western Railway has 
written to the Glasgow Stock Exchange, stating that the bill for 
the amalgamation of the Midland and Glasgow and South-Western 
companies will be applied for in the coming session, and, if ob- 
tained, come into operation ou the Ist July, 1872. The ordinary 
stock of the two companies will receive equal dividends after the 
opening of the Settle and Carlisle Railways on the 1st January, 
1874, whichever shall first happen. In the meantime the joint 
trafic receipts of the two companies will be so apportioned that 
the Glasgow and South-Western Company shall receive a 
dividend not lower than 1 per cent. under that of the Midland, 
but should the receipts of the former afford a higher rate, it shall 
be paid proportionately, 









THe Jinancier says that the French Government have given 
orders for plans and surveys to be made for the construction of 
large steamers for the service between Calais and Dover. These 
steamers are to carry thirty railway carriages, and the transit is to 
be made in one hour andjten minutes. M. Dupuy de Lome is en- 
trusted with the preparation of the plans of a water-station, 
which will be situated two kilometres out of Calais harbour. The 
f water here will be sufficient to receive vessels of the 
nnage and the enormous transport steamers. A branch 
rn Railway, at present terminating in the maritime 
station, will be prolonged to the new water-station, and thus the 
railway carriages will be placed on the deck of the steamers. This 
project, which was brought forward some few years ago, has now 
every chance of being carried out, as it is entrusted to men of such 
talent as IM. Dupuy de Lome and Béhic. 


THE directors of the London and North-Western and Lancashire 
and Yorkshire Railway companies have replied to the demand of 






the men in their employ for a reduction in the hours of labour, 
and these replies are naturally identical in their terms. At pre- 
sent the period of labour is ten hours and a-half per day during 


five days of the week and eight hours and a-half on Saturday, 
making a total of sixty-one hours. The claim put forward by the 
men is that there should be a uniform nine hours per day, or fifty- 
four Lours per week, a diminution of seven hours. The = 
given, the Liverpool Mercury understands, is that the directors are 
willing to concede a reduction of half an hour per day for five days, 
and an hour on Saturday. The weekly hours'of labour would then 
nmount to fifty-seven hours and a-half, or a reduction of three 
hours and a-half upon the present number; in fact, the directors 
have offered just half what the menclaim. The latter, it is said, 
are not disposed to make any reduction in their demand. They 
look wpon the nine hours’ movement as a general one, and hold 
that they are entitled to share in its advantages. 


On Thursday last week at the Rochdale Town Council meeting, 
Alderman T. &. Willans moved a resolution to the effect that a 
deputation be appointed to wait upon the Manchester, Sheffield, 
and Lincolnshire Railway Company, to urge them to apply to 
Parliament forthwith for running powers between Guidebridge 
aud Rochdale, or for the construction of an independent line. 
Alderman R. T. Heape seconded the motion. Alderman Robinson 
thought it was the council’s duty to secure fair freights from the 
companies before they were allowed to amalgamate, for the 
interests of the various trades in Rochdale. He paid £4000 a year 
for railway freight, and there were firms in the town that paid 
larger sums. He did not approve of the motion moved by Mr. 
Alderman Willans, as he thought the time for rivalry in railway 
competition had gone by, and believed that before three years 
had passed over all the railways of the country would be merged 
into four or five great companies. There ought to be a general 
petition to Parliament, asking for a general measure to put the 
control of railway companies more under the care of Govern- 
ment. If they carried out Mr, Alderman Willan’s motion they 
would be running after the shadow and losing the substance. Mr. 
tushworth saw uo grounds why they should not send the deputa- 
tion. Alderman Taylor thought it would be wise to adopt both 
steps. Mr. Joseph Brierley was of opinion that the deputation to 
the Sheffield Company might bring about better arrangements 
than existed at the present time. The resolution was carried. 


THE Financicr says *‘ The southern railways appear, in the nature 
of things, intended to form but one, instead of three systems, and 
the longer the general experience of railway management, the 
more obvious does it become that amalgamation is the highest 
preventive of that waste of power which accumulates working 
expenses so as to check or impede the elasticity of dividends. 
Instead of being the first to amalgamate, these systems at present 
hold out. But it requires no great foresight to perceive that the 
movement will be among the most important of the number. 
A very cursory inspection of the business at London Bridge, at Red- 
hill, at Dover, and at Folkestone, will satisfy any man cf ordinary 
observation, and not endowed with special railway knowledge or 
experience, that, so far as the public are concerned, there is an 
exercise of superfluous power, and that the public are yee | no 
better accommodated by two than they might be by one establish- 
ment fitly consolidated. It has long been found difficult, by those 
who have considered the matter, to resist the conclusion that it 
would be for the interests of the shareholders rather to concentrate 
than to disperse their energies. We have now to congratulate the 
shareholders in the South-Eastern and Brighton companies upon 
preliminary measures having at length been taken, in the interest of 
both, to bring the directions of the two companies to adiscussion and 
determination upon this question. A number of shareholders in 
both undertakings have commissioned Mr. Tufnell Southgate, a 
well-known solicitor, to ascertain the views of their co-partners, 
and he has issued a well-drawn circular in which the question is 
neatly and tersely proposed in business-like terms. It is, of course, 
understood that the approval of the respective proprietaries is only 
— condition that the terms of amalgamation be fair and 
equitable, 








NOTES AND MEMORANDA. 


THE discovery of tin is at the present time of great importance, 
the demand for this metal being greatly in excess of the supply. 
M. Moissenet has lately discovered some valuable deposits of tin 
in the department of Lozéres. 

In Dingler’s Polytechnisches Journal a description is given of a 
very simple apparatus for determining the richness of milk, as 
measured by its transparency. Two polished plates of glass are 
adjusted, by means of a screw, to stand at different distances from 
each other. The milk is placed between them; and the distance 
of the plates from each other, when the flame of a stearine candle 
is rendered invisible, is the measure alike of the transparency and 
richness of the milk. 

GLASS-MAKING was certainly known to the Egyptians, and the 
discovery of the art is ascribed to Hermes and others. Glass 
blowing is represented on one of their oldest monuments. Two 
men, with long tubes, —— into the glowing and melted matter, 
are figured in the act of blowing large amphore, or Egyptian 
flasks. All kinds of glass vessels were made, such as plates, cups, 
lamps, bowls, bottles, and drinking goblets, together with artificial 
jewels, the hues of which they were able to imitate. Examples 

reserved in their tombs also give evidence that this people were 


‘amiliar with the processes of pressing and moulding glass. Glass 
windows and mirrors were, however, unknown to them. Lattice- 


work, which the wind penetrated, supplied the place of the former, 
polished metallic plates that of the latter. Among the ruins of 
Thebes pros of blue glass have been discovered, and Strabo 
speaks of celebrated glass houses at Alexandria and in the Thebaid. 

Ar the Royal Cornwall Geological Society Mr. Hallet Batten 





read a paper from Mr. Pearse, of Swansea, accompanying a speci- 
men of pitch blende, or oxide of uranium, picked up by himself | 
in Colorado, the first specimen ever collectedin America, A miner 
there had told him it had caused them a great deal of trouble by | 
interfering with the copper lode, and was very much surprised to | 
learn that it was worth,in England £400 a ton. Mr. Batten also | 
read a letter which accompanied some examples of glaciated quartz | 

resented by Mr. Peach. The specimens came from Gorran, and | 
Ir. Peach expressed a hope that Cornish geologists would give | 
more attention to the evidences of glacial action in Cornwall. Mr. 
Warington Smyth made some remarks upon the specimen of coked 
coal which he had presented tothe museum. It had a very great 
weight and value in the Huttonian and Wernerian controversy ; 
for the fact that the coal had been converted into coke at the 
point of its junction with a trap dyke proved clearly that the dyke 
was of igneous origin. 

AccorDING to the annual report of the New York Chamber of | 
Commerce, recently issued, the exports of petroleum in 1870 were | 
37 per cent, greater than those of the previous year, and nearly 
all this increase, or 33 per cent., is accounted for by the shipment | 
from the port of New York. The total export from the United | 
States in 1870 was 141,208,155 gallons, against 1,500,000 in 1860, 
and 99,281,000 gallons in 1868, showing an increase of nearly 
42;000,000 gallons in two years. The first sale noticed for export | 
was in May, 1861, when 100,000 gallons were sent to foreign | 
markets. Antwerp, which has since led all other ports in the} 
importation of petroleum, took in that year 5671 gallons, increas- | 
ing the amount in the following year mere than 800,000 gallons. 
Great Britain took 579,000 in 1861; and in 1862 we increased our 
importation to 3,238,000 gallons. The continued growth of this 
trade for ten years—from 1,500,000 gallons in 1860 to 141,000,000 
in 1870—is a wonderful fact, not oaly on account of the rapid 
development of the oil interest, but also because the yearly increase 
has been steady. The daily average product of the Pennsylvania 
oil district in December, 1867, was 10,400 gallons; in the same 
month of 1870 it was 15,214 gallons, a fact which shows the inex- 
haustility of the wells in that region. In regard to the home 
consumption, it is estimated that it is equal to one-half the 
quantity exported, making in round numbers an aggregate con- 
sumption of 11,000,000 gallons annually. 

Tue Greeks knew that the air in a bladder resists pressure, and 
that a glass turned downward in water does not of itself become 
full of water; air was regarded as a space-filling, resisting sub- 
stance, as an element, and, next to fire—that is, to the smoke 
which rises—as the lightest element. ‘Till the beginning of the 
sixteenth century men considered air as transformable into water ; 
in the middle of that century they knew that air is not trans- 
formable to water, the discovery having been made that air con- 
tains water in the form of vapour. In 1630 it was observed that 
air is a heavy, i.¢., a ponderable substance ; in 1643, that it is one 
which presses on all bodies on the surface of the earth with its 
whole weight ; in 1647, that the invisible particles of air press on 
each other, and are elastic—thus that the lower strata of air are 
denser than the upper ; in 1660, that artificial kinds of air, elastic, 
like the common atmosphere, can be artificially produced; in 
1727, that there are also such kinds of air in plants, in animal 
tissue, stones, and calcareous minerals—not products, but educts 
—many combustible, others fire-extinguishing; in 1774, that 
among them isa kind of air in which combustible materials burn 
more briskly than in common air ; in 1775, that the atmosphere is 
composed of a mixture of two kinds of air, of which one supports 
combustion, the other not, besides containing variable quantities 
of steam ; at the end of the eighteenth century, that it also con- 
tained carbonic acid; in the nineteenth century, ammonia and 
nitric acid ; and, lastly, that spores of fungi of all sorts are float- 
ing in it. 

THE following particulars concerning the colouring matter of 
smoky quartz appeared in the Scientific American:—In August, 
1868, the largest deposit of deep black quartz crystals that has 
hitherto been found was discovered in the canton of Uri. 
Some of the larger ones weighed respectively 267 lb. , 255 1b., 210 Ib., 
134 1b., and 1251b. and the total weight of the crystals found in 
the cave was 33,000 lb. The finest specimens of the collections 
were purchased for the Cabinet of Bern; and on their arrival the 
cause of the: dark colour of the crystals was made the subject 
of lively discussion at the meeting of the Bernese Academy. In 
order to solve the difficulty, Professor Forster undertook an ex- 
haustive and elaborate study of the whole question. His paper, 
covering twenty-two octavo pages, has just been published in a 
supplementary number of Poggendorff’s Annalen ; and without 
going into the details of his method of research, we give below the 
results at which he has arrived:—(1) The colouring matter of 
smoky quartz is disposed in more or less regular figures, which 
display the hexagonal structure of the crystals. (2) The specific 
gravity of the black quartz is 2°65027. (3) After exposure to a 
strong heat the density is 2°65022. (4) The colour of smoky 
quartz is due to organic matter containing carben and nitrogen. 
(5) This organic matter is entirely decomposed by heat, and yields, 
by dry distillation in a current of hydrogen, pure carbonate of 
ammonia. (6) The dark colour disappears on the application of 
heat. The results at which Professor Forster arrives will be the 
subject of considerable discussion in the scientific world, as they 
seem to point out the organic and aqueous origin of quartz rather 
than to its igneous irruption, as a majority of geologists have 
maintained. It would be strange indeed, says the Scientitic 
American, if we were to look to life and organic growth for the 
source of our sandstones and sand banks. And yet, under present 
appearances, it is not at all unlikely that we shall be compelled to 
do so. We have observed in the Berkshire sand, employed in the 
manufacture of the best crown glass, that innumerable black 
specks were scattered through it, which we took to be oxide of’ 
iron ; but we were informed by the directors of the works that 
they were organic and wholly destroyed by heat, thus obvi- 
— the necessity of adding manganese to neutralise them. It 
would be interesting, in this tion, to see if the black sand 
of the West does not also owe its colour to organic matter, instead 
of to iron, as has usually been supposed. The fact could be easily 











determined by exposing a quantity of the material to a sufficiently 
high heat, 


MISCELLANEA, 


‘WITH regard to the Bessemer London Iron and Steel Works, it 
is stated that more orders are in hand than could be executed in a 
year. 

A POWERFUL fog-horn, blown by steam, has been placed at 
Boston Light U.S8., for the guidance of vessels entering the harbour 
during the thick weather. 

FURTHER experiments have shown that Captain Moncrieff’s 
gun carriage, with the additional weight proposed at a recent trial, 
now answers perfectly. 

THE new schools and halls of study for the School of Military 
Engineering at Chatham, to be erected on the site of the present 
Huts Barracks, at a cost of £21,000, are shortly to be commenced. 

Mr. Mecut states his belief that the steam plough and beet and 
beetroot sugar are destined to reform our poor pasture system, and 
make such lands produce an average of £16 per acre, instead of 
£2 10s, as now. 

Mr, E. W. Barvetr has addressed the electors of Dover as an 
independent Conservative. Mr. Barnett is a civil engineer, and 
is principally known by a scheme which he has put forward for a 
tunnel from Dover to Calais. 

Tue building of the Raleigh, an iron wooden sheathed frigate, 
in Chatham Dockyard, is proceeding rapidly. Both the ironwork 
and the woodwork now show well, and at the end of the financial 
year, this ship, built for speed, will be far advanced towards com- 
pletion. 

No. 1 pock of the repairing basin at Chatham Dockyard Exten- 
sion is now being prepared to receive the turret ship Glatton, as 
her bottom is to be cleaned before she goes on her experimental 
cruise with the Hotspur, both ships being under the command of 
Captain Lord John Hay, C.B. 

It is stated that negotiations are now on the ¢apis in 
Vienna to postpone the date for the separation of the South 
Austrian and Northern Italian lines into different companies, until 
the effect of the opening of the Mont Cenis Tunnel, and the line 
from Nice to Genoa, on the traffic can be ascertained. 

Mr. Hermon, M.P. for Preston, has offered to give £200 to the 
authors of the two best essays on the prevention of colliery dis- 
asters. The miners in Lancashire al Yorkshire are invited to 
compete, and it is expressly stipulated that the decision of the 
arbitrator shall not be influenced by bad spelling or phraseology. 

Ir is stated in the Diretto that, in consequence of the complaints 
of the English press at the condition of the port and town of 
Brindisi, and of the obstacles that interfere with the regular trans- 
mission of the Indian mails, the Italian Minister of Public Works 
has appointed a commission to inquire into the subject. Perhaps 
engineers might have been more to the purpose than commis- 
sioners. 

THE cultivation of beetroot sugar in France has now risen to an 
industry of the first importance. It employs more than 400 
mantufactories, and the process of manufacture is each year brought 
to a higher state of perfection. There are in France three or four 
journa's specially devoted to subjects connected with the manu- 
facture, its cultivation, its sale, the machinery required, the 
chemistry of the process, &c. 

Si Grorce Bowyer again attacks in the 7imes the design for 
the New Law Courts, alleging that the front consists of a church, 





and not a fine church, flanked on each side by monastic buildings, 
whilst want of height deprives these inappropriate buildings of 
dignity and importance. He urges public action to prevent the 
completion of designs net only determined on, but the immediate 


construction of which is in preparation. 

Tue following appointments were made on Wednesday at the 
Admiralty :—Charles Iceley, chief engineer, to the Hotspur; 
Robert Young, engineer, to the Excellent; Daniel Ferguson, 
Isaac B. Liddell, Edward J, Humphrys, and Thomas E. Williams, 
engineers, to the Hotspur ; James H. Bray, first-class assistant- 
engineer, to the Inconstant ; Andrew Spalding, first-class assistant- 
engineer to the Monarch ; and Thomas J. Osborne and Richard J. 
W. Earl, first-class assistant engineers, to the Hotspur. 

On Monday a meeting of the General Local Committee for the 
Reception of the British Association in Edinburgh was held in 
that city ; Principal Sir Alexander Grant in the chair. It was 
reported that the total sum received was £2011 Os. 9d. ; and 
the discharge, £1402 14s. 6d., including £432 15s. 5d. of prelimi- 
nary expenses, and £142 6s. for fitting up the reception room. It 
was resolved, on the motion of Professor Sir R, Christison, 
seconded by Professor Crum Brown, to present the sum of 
200 guineas to Mr. Rollo, the secretary. A committee was appointed 
to consider the best mode of disposing of the surplus funds. 
Thanks were given to the various public bodies who assisted 
the general committee. 

GENERAL BvuT.eR’s Dutch Gap Canal, which was intended to 
turn the current of James’ River, is now an object not only of 
historical, but also of practical interest to every traveller through 
that part of the country. Until quite recently the work was sup- 
posed to have been a failure. Butler made the necessary excava- 
tions, but was unable to turn the current of the river sufficiently 
to render the canal useful. The surging flood of last October re- 
moved this difficulty, and now steamers and ships of the larger 
kind may pass safely through it. Workmen are now widening 
and variously improving the opening so as to secure its benefits 
permanently. It may surprise many who have not looked into the 
matter closely to know that the canal seems only forty or fifty 
yards long, and that when it is fully completed vessels will pass 
this short distance, instead of being compelled to make a curve of 
seven miles as formerly. 

Tue Rappe! states that the working jewellers of Paris have 
abandoned their intention of enforcing their demands for the nine 
hours’ system by means of a strike. Under existing circumstances 
it has been determined to postpone, but not to renounce the con- 
cession they desire. ‘‘ England and Germany,” says the Rappel, 
‘*are msking great efforts to establish those higher and more 
artistic manufactures which hitherto have been the speciality and 
the privilege of Paris. Our working jewellers are unwilling to take 
advantage of the lamentable crisis through which we are —s to 
exact sacrifices which the crisis itself renders difficult, if not im- 
possible. Let the employers bear in mind this self-denial, and let 
them also use their intluence to obtain an amnesty and the removal 
ef the state of siege which, by bringing back the prisoners and the 
emigrants, would restore to Parisian industry the thousands of 
hands which it stands in need of. We were nformed yesterday 
that one of our principal manufaeturers of iron safes, who has now 
300 men in his employ, cannot accept fresh orders, but enters them 
in his books in succession, and that orders given to-day he cannot 
execute under three months.” 

On Tuesday afternoon Messrs. John Elder and Company 
launched from their shipbuilding yard at Fairfield, Govan, an iron 
screw steamship of 3000 tons gross register, and 400-horse power 
nominal, for the Stoonvaart Nederland Company. The vessel has 
been designed and constructed for that company’s service between 
Amsterdam and Java, vid the Suez Canal, and is of the following 
dimensions :—Length between perpendiculars, 350ft.; b th, 
39ft.; depth moulded, 31ft. In her construction and equipment 
she has been fitted with all the latest improvements, while the 
comfort of the passengers has been sedulously cared for. She has 
ample accommodation for a hundred first-class, fifty second, and a 
number of third-class —— The engines, which are being 
supplied by the same , are upon their compound principle, 
with all recent improvements. She has large op | capacity, 
with a light draught of water. As the vessel glided off the ways 
she was gracefully named the Conrad by Mrs. Collins, who per- 
formed the ceremony. This is the fourth vessel the firm have 
launched for the Stoomvaart Nederland Company this year, The 
firm have another vessel in hand for the same company . 
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Tae casting of]an iron cy- 
linder 21ft. in diameter, in a 
single ring, is not an engineer- 
ing feat of every day occur- 
rence, and the cylinder may 
well deserve the appellation of 
a “monster casting,” which 
has been bestowed upon it by 
our daily contemporaries. 
Nevertheless the operation will 
become a tolerably familiar one 
in the foundry of Messrs, 
Robinson and Cottam, at 
Chelsea, before they have 
turned out the number of 
rings required to constitute 
the piers of the Albert Bridge, 
now in progress of construction 
over the Thames. The ac- 
companying drawings will 
enable the reader to form an 
accurate idea of the dimen- 
sions of the cylinders. Owing 
to the fact that the con- 
struction of the Albert Bridge 
was for some time suspended, 
many persons not unnaturally 
imagined that it was about to 
prove one of those examples of 
work rashly begun, the end of 
which could be neither fore- 
seen nor predicted. But under 
the direction of a new staff, 
which took the whole affair 
into their hands a few months 
ago, this idea was dispelled, 
and a visit to the site will be 
sufficient to convince the ob- 
server that all the temporary 
piling, scaffolding, and staging 
is completed, and ready for 
commencing the permanent 
erection of the structure. In 
less than six weeks after the 
actual recommencement of 
operations a gangway or tem- 
porary bridge was put up, 
extending from one shore to 
the other. The intervals or 
openings left for the naviga- 
tion of the river were spanned 
either by simple longitudinal 
balks, or, in some of the larger 
openings, by balks trussed with 
iron tie rods. Such of the old 
piles, dolphins, and fenders, 
that weremore or less damaged, 
were repaired or replaced, 
Fresh ones were added where 
necessary, and at the present 
moment nothing is required 
but the cylinders themselves 
to commence the getting in of 
the foundations. Three rings 
are already cast, and a very 
short space of time will suffice 
to establish a regular supply, 
so that there need be no fear 
of any interruption on this 
score when the sinking has 
once been begun. The first of 
these rings, the cutting or . 
bottom one, was cast last 
month, and is represented in 
the accompanying engraving, 
which is taken from a photo- 


graph. Its ‘dimensions are — diameter outside 21ft, d pti 
4ft. 6in., and thickness jin. Tho weight is about nine tons, 
possibly a little more. The general form of the piers shewn 
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in the diagrams below does not differ from that often em- 
ployed. Above the bottom ring comes a conically-shaped one 
having the same depth, but narrowing in diameter to 15ft. at the 
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The arrangements made in 
the establishment of Messrs. 
Robinson and Cottam for suc- 
cessfully turning out these 
huge castings are very com- 
plete, and the entire operation 
is conducted with much care 
and skill. At one extremity 
of the foundry are situated 
the cupolas, three in number, 
while the mould ready to 
receive the metal occupies a 
portion of the other. The 
cores are made of brick and 
iron, as much as 40 tons of 
the latter material being used 
in one core. The holding 
down bolts are necessarily very 
heavy. The cupolas being 
tapped, the molten fluid is re- 
ceived into three ladles, which 
are transported by an over- 
head gantry traversing the 
whole length of the shop to 
the mould; these are trans- 
ferred each to a separate crane, 
which finally adjusts them in 
a position suitable for pouring. 
Che shifting of these large, 
heavy ladles from the gantry 
hook to those of the cranes is 
effected very ingeniously and 
expeditiously by means of 
two rings attached to the 
shackle of the ladle, so that 
directly the crane has got a 
purchase on one, the other is 
loosed from the gantry hook, 
and the ladle liberated at once. 
Two of the ladles pour direct 
into the mould, but the third 
empties into a long channel. 
The cores are made in a part 
of the shop at some distance 
from the pit, and lowered into 
position—at least this is the 
plan adopted in the- case of 
the cutting rings, which have 
a constant diameter, but 
another system is employed 
for the conically-shaped rings. 
Inside the mould a layer of 
sand is placed all round, equal 
in thickness to the thickness of 
the intended casting. The 
core is then built in the pit 
against this sand, and after 
being thoroughly dried is lifted 
out; the sand is then removed, 
the core replaced, and the 
mould finished in the ordinary 
manner. In sinking the cylin- 
ders the cutting and the conical 
rings will be bolted together 
before being sunk, and lowered 
down by means of the shackle 
bolts attached to the latter, as 
shown in the drawing. It is 
not expected that there will be 
any difficulties encountered in 
getting the cylinders down, but 
it is always premature to form 
expectations and hazard opi- 
nious upon so uncertain a sub- 
jectas foundations under water. 
Accurate soundings have been 
taken, and the bed of the river, 
both as to contour and charac- 
upper end, and this is succeeded by as many others of that | ter of soil, has been carefully examined. Both Mr. Ordish and Mr. 
diameter, but with a depth increased to 6ft., as may be necessary | Bryant, the consulting and sctiug engineers to the company, have 
to bring the pier up to the proper height. As itis uncertain to | had great experience in the designing and erection of bridges. Mr. 
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Williamson, the contractor, is certain to do his part, [so that 
we may fairly expect that the construction of the Albert !Bridge 
will proceed with all possible regularity and dispatch, 


wnat exact depth each pier may be obliged to be sunk, a special 
casting for the top ring will most ‘probably have to be made in 
each case. a 
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ERECTING A FLYING BRIDGE WITH THF SWISS PILE DRIVER. 
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SouE months since ‘an officer of the Royal Eugineers (Lieut. 
Bucknill), while travelling in Switzerland, noticed a simple 
method in use there of driving me by means of a wooden 
monkey 1301b. weight, worked by d, so as to deliver a blow on 
a pile, from a very short descent it is true, but in the direction of 
its axis, and, as will beseen below, almost without gear of any 
kind. Clearly the weight of 130Ib. so acting is capable of effect- 
ing greater results than could be achieved by hand mauls, even 
when skilfully worked ; and there is, in the former case, much 
less force wasted. i 
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The arrangement has been tried and adopted at Chatham, where 
Col. Gordon, Royal Artillery, having seen it, it was brought into 
use also at the School of Gunnery at Shoeburyness, of which 
Col. Gordon was then principal instructor, and it now forms a 
regular service store, bearing the name of the Swiss pile driver. 
It is issued on demand for bridging work, &c. An arrangement 
which has been found so valuable for military engineering may do 
= work elsewhere, when erections of a temporary character 

ave to be set up. The Swiss pile driver consists of the following 


pore :—An oak block, shown in elevation in Fig. 1 and in plan | 


n Fig. 2, 3ft. long, 94in. diameter, with four handles of jin. iron, 
bow-shaped, and fixed longitudinally on the block by means of 
screws, and further held firm by a 2in. iron ring shrunk on at 
each extremity of the block ; these handles are frapped with spun 
yarn, for the sake of convenience in working with them. A hole 
about 2in, in diameter is drilled the axis of the block from 
end to end ; it thus forms a monkey of about 1301b, weight, 





o 


A guide rod (vide Fig. 3), 6ft. long and 2in. in diameter. The 
official instructions!in military engineering which furnish the 
description of this machine suggest the use of the extension tube 
of the American tube well as a substitute for the guide rod, if 
necessary ; as, for example, when a pile driver may have to be im- 
provised on service. This deserves notice, because the method of 
driving home the tube of the American well more nearly resembles 
the plan of working of the Swiss pile driver than perhaps that 
of any other apparatus of the kind. 2 
< Fig. @ shows a pile bound round the head with iron, and 
drilled down its axis to a depth of lft., to take the end of the 
guide rod and hold it in the prolongation of the axis of the pile, 
whose diameter should be eae 5in. to Gin. The method of 
driving is obvious. The guide rod is inserted, and the 
monkey is worked by four, or, if necessary, twenty men, in the 
manner indicated on the right side of the sketch. The men are 
—— & a convenient kind of platform made of plate iron, 
of circular shape, diameter 4ft. 8in., supported on four arms of 
din. plate iron, clamped together by screw bolts, and kept from 
slipping on the pile by means of spike nails. On the left-hand 
= e is shown the ordinary plank platform fixed on a pile ready for 

ving. 
| Where men have to work on piles in positions of difficulty or 
| peril it will facilitate matters to use a lighter guide rod, for it is 
obvious that the most awkward part of the process is the first 
application of the monkey and guide rod to the undriven pile. 
The iron platform is much steadier than the one formed of planks. 
It is desirable to have good wood screws for holding the iron rings 
on the ends of the monkey, as they frequently give way under 
the constant jarring to which they are subjected. The pile 
; given in Fig 4 is shown as employed in the construction of a 
holdfast e, e, for very heavy work where the ground is yielding. 
| The trench shown in section as g, f, h, is dug, and the two lower 
planks 6, b, placed, and the pile a driven, the length of the 
planks and the number of piles being proportioned to the strain 
they are required to meet. A narrow trench is then cut at right 
| angles to the ditch, in which the chain d, d, having the rings ¢, ¢, 
| at the ends is laid, the middle of the chain being round the beam c. 
The upper planks 6, b, are then placed, and the trench filled up. 


== 


SouTH KEnsincTton MusgEvM.—Visitors during the week ending 
November llth, 1871 :—On Monday, Tuesday, and Saturday (free), 
| from 10 a.m. to10 p.m., Museum, 9643; National Portrait and 
other galleries, 969; on Wednesday, Thursday, and Friday 
(admission 6d.), from 10 a.m. till 4 p.m., Museum, 1478; National 
portrait and other galleries, 49 ; total, 12,139; average of corre- 
sponding week in former years, 9906. Total from the opening of 
the Museum, 10,899,524. 

Warwick Water Suppty.—In consequence of the impurity of 
the water at present supplied from the river Avon, the Corpora- 
tion of that town, being the Local Board of Health for the district, 
have decided to obtain a purer supply elsewheie. Plans and 
sections for a i supply by gravitation from Hasely were 
submitted at the last meeting of the board by the borough sur- 
veyor, Mr. E. Pritchard, C.E., the engineer for the scheme, when 
a report was also read from Messrs. Cawley and Newton, civil 
engineers, of Westminster and Manchester, expressing approval of 
the scheme as laid down by the engineer. It was resolved by the 
board that notice be at once given of their intention to apply for 
an Act of Parliament giving them the necessary powers to carry 
out such project, ‘We may add that at the present time consider- 
= engine power is required in pumping the supply from the 
' Avon, 














LETTERS TO THE EDITOR. 
(¥’c do not hold ourselves responsible for the opinicns of our 
correspondents.) 


WARMING BUILDINGS. 

| $Srm,—Inclosed is a design for a boiler for warming buildings, 

| &e., and I shall feel greatly obliged if you will inform me (through 
your journal correspondence) whether it has any novelty about it, 
ind if so you are at liberty to publish the same for the benefit of 
your readers. 

|” The boiler could be made of either wrought or cast iron. I 
have endeavoured to make the sections as clear as possible, so that 
I think they will almost explain themselves and do without plans. 
As it is difficult to get a quick circulation of hot water through a 

| very long length of piping when the pipes are completely filled 
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INLET OR RETURN PIPE 
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with water, I think it would answer to have hot water for the 
ground floors and steam for the upper floors or galleries of chape)<, 
&c. To get the steam to travel or act it would he necessary to }et 
it escape slowly at the extreme end. The pressure need not lx 
very great. 

$y this arrangement the low or water pipes would only be half 
full (of water), and thereby have a quick and unimpeded circuls- 
| tion. The sterm would probably ussist to force the water on. 
| Manl.oles could be fixed to the boiler jacket so that every square 
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inch could be got to for cleaning purposes, and a damper could |v 
fixed in the flue, though I think the draught could be satisfactorily 
regulated by the ashpit doors. No. 2 section shows three circu- 
lating pipes, which might be increased or di with. The 
boiler is to be fed from the top, so as to be banked up to last ad 
hours. » a 
Rodney-terrace, Wakefield, November 9th, 1871, 





JACKETED CYLINDERS, 


Sin,—Mesers. Bramwell and Easton, consulting engineers, in 
their remarks on the trial of engines at Wolverhampton, pub- 
lished in Tug Encineer of November 3rd, endeavour to prove, in 
a wordy article, that steam jackets are of great value for econo- 
mising steam—that is, fuel—in weer working engines. The 
authors allude to the writings of gold as condemnatory of the 
employment of steam jackets, and, in opposition to this opinion, 
endeavour to prove, by the aid of imaginary diagrams, the trut! 
of their opinion. This article, and others in your valuable paper, 
and jally one in one of your contemporaries of June l6tb, 
induced me to devote some time to the consideration of this 

uestion, and by the aid of the following calculations I trust we 
all arrive at a clear understanding on this subject. : 

It is a great point in designing an engine to determine accu- 
rately whether a steam jacket is more economical than a wooden 
or woollen felt jacket. There are two points to be considered : 
First, the comparison between the loss of heat by the external 
wall in a non-jacketed cylinder and that in a steam-jacketed 
cylinder ; and secondly, the comparison between the heat 
wasted internally by expansion in a steam-jacketed and in 
a non-jacketed cylinder, The former of these—of great impor- 
tance—has not been so fully entered into in the above 
mentioned articles as it should have been. To be brief, let us 
take as an example the engine which served for the calculations in 
the leading article in your contemporary, June 16th, 1871, i.c, 
cylinder 30in. diameter, stroke 5ft., initial pressure of steam 75 lb. 
per square inch total pressure; to be worked expansively, cuttin;; 
off at one-fifth of the stroke ; clearance spaces equal to 2in. in 


length of the cylinder. This is an expansion of o = 4°43 times. 


The experiments of Dine, and Arago, and of Regnault, show 
that this will give nearly 1 Ib. pressure above the atmospheric line 
as the exhaust pressure. First, the loss of heat by a cylinder 
without any jacket, by radiation and contact of the surrounding 
air, Let us say the thickness of cast iron to be 1}in., the cover 
liin., both covers taken into account; neglecting the piston, as it 
produces no effect on external loss. The external surface will 
then be 59°9 square feet. Supposing the temperature of the 
external air surrounding the cylinder to be 60 deg. Fah. The 
quantity of steam condensed per square foet (from w the heat 
has been absorbed by the surrounding air) is 0°4!b. per hour 
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according to Péclet, and through the walls of our cylinder | 
59°9 * 0°4 = 23°96 1b. of steam per hour. 

We admit into our double-acting cylinder steam whose initial 
pressure is 75 1b. above the vacuum, expand it to 16 Ib. at the end 
of stroke, and exhaust during the whole back stroke at the same 
pressure above the vacuum. The quantity of steam introduced | 
during each stroke is, at 0°161b. per cubic foot weight, equal to | 
4°91 X 1°16666 = 5°728 cubic feet; or, during an entire revolution, | 
11°456 cubic feet, weighing 1°833 ib. The steam expanding during | 
four-fifths of the stroke, and exhausting during the whole back 
stroke, may be assumed to have a mean temperature, during an 
entire revolution, of 249 deg. Fah. This is very nearly the tem- 
perature of the steam at which Péclet made the experiments from 
which I obtained the above data. 

If this engine makes thirty revolutions per minute, the steam 
used per hour will be 1°833 < 30 X 60 = 3299°4 Ib., and the loss at the 
external surface of the cylinder is 23°96 Ib. per hour, or ;5}77th 
part of the steam used in the engine. But if we have a steam 
jacket with 2in. steam space all round both the shell and the 
covers, at 1}in. thickness of the jacket round the cylinder, and the 
jacket of the covers Ihin, thick, the external surface becomes then 
83°1 square feet. As we have now inside the external wall, steam 
of 306 deg. Fah., that being the temperature of steam pressed 
to 75 lb. per square inch, instead of, as before, 249 deg., the loss 
Per square foot per hour becomes 0°47 1b., or, in this example, 
83°] X 0°47 = 39°0 lb. per hour total loss in steam, or 62°7 per 
cent, more than in the unjacketed cylinder. Secondly, the waste 
caused by the expansion of the hot steam in the cylinder during 
each stroke :—Primarily, what is the effect produced on steam 
entering a cylinder colder than itself — temperature of the cylinder 
being that of the exhaust steam? The writer of the article in your 
contemporary supposes in this case a loss of 40 per cent. by conden- 
sation, As this is only hypothetical. I will endeavour to show by 
calculation (employing as my data the results of experiments by 
Péclet) the amount of heat the cast iron is capable of absorbing 
during that time. 

The internal surface of the cylinder, that is to say, that portion 
in contact with the steam at the point of cut-off, is equal to 27°35 
square feet clearance, as before. ‘This includes the surfaces of one 
cover and of one side of the piston. This space is filled during 
4th of the stroke, and at thirty revolutions, taking into account the 
angle of the crank, the piston has performed this portion of the 
stroke in 0°27 second, the connecting rod being 2} times that of 
the stroke. 0°27 is equal to 0°000075 of an hour. 

According to the most exact experiments on the transmission of 
heat from compressed steam to metallic surfaces, I deduce, sup- 
posing the temperature of the cast iron to be 60 deg. Fah., that 
60,000 units per square foot per hour would be transmitted. But 
this amount would only be transmitted when there was some 
liquid denser than air, such as water, in contact with the exterior 
of the cylinder. But this loss can only occur at every start before 
the cylinder is again heated. When in motion the minimum 
temperature of the metal inside the cylinder can never be less than 
that of the exhausted steam, say 212 deg. Fah., and then one 
square foot will transmit at the utmost 20,000 units per hour. We 
found that at the moment of cut-off the piston had travelled during 
0°27 second, and the area of the surface exposed to the steam was 
27°33 square feet. We shall, therefore, lose 

27°33 X 20,000 , 0°23 _ 
3600 2 

(taking the half time as mean) = 2°05 units of heat at each ad- 
mission. The two units at every half revolution are absorbed by 
the cast iron and will be given out again during the expansion, A 
part of that heat will be transmitted through to the exterior, but 
the other part will return into the steam during the expansion, as 
it has now 0.73 of a second to leave the cast iron, compared with 
0°27 of a second, during which it was absorbed. We thus see that 
there is, under any circumstances, whether in a jacketed or non- 
jacketed cylinder, a portion of heat absorbed by the cast iron 
during the admission of hot steam, and re-expended during the 
expansion. Consequently, notwithstanding anything to the con- 
trary these writers may have said, it is not lost. 

The results of these calculations show us to what extent only 
jacketing cylinders can be of benefit. The difference in tempera- 
ture between the steam in a steam jacket and that in the cylinder 
being very small, the cast iron is not able to transmit many units 
into the expanding steam, and, if it were so, would it not give 
nearly as much heat to the exhaust steam during the whole back 
stroke, and would that heat not escape immediately without 
having done any work, except to increase the back-pressure to our 
disadvantage? I, therefore, condemn the steam jacket under 
any circumstances as causing the greatest expenditure of steam, 
principally because it increases the external surface of the cylinder 
and the temperature of the cast iron exposed to the cooling effect 
of the external air, which loss, as compared in this example with 
the nou-jacketed cylinder, is in the ratio of— 

jacketed _ 40 
non-jacketed 25” 
or 67°7 per cent. greater in the steam-jacketed cylinder. This 
shows that we cannot do better than to make our cylinder as thin 
as practicable, and to surround it simply with a bad conductor of 
heat. An air-tight jacket, having if possible a vacuum between 
it and the cylinder, this jacket, covered with woollen felt and 
wood, is undoubtedly the best protection against loss of heat in 
the cylinder of a steam engine of any description whatsoever. 
Practically, simply to cover the cylinder with felt and wood, leav- 
ing, perhaps, an air space between the cover and the cylinder, 
answers the purpose pretty well, 
Paut KAEvUFFER. 
Patricroft, near Manchester, November 11th, 1871. 





STEAM LAUNCH, 

Srr,—I have read the description of the paddle steamer 35ft. 
long in your number of the 3rd inst., and perhaps some of your 
readers interested in these matters may be gratified to learn that 
I have lately had a twin screw boat built on a novel design; she is 
about 40ft. long by 7ft. beam, drawing 9in. water forward and 18in. 
aft when she is in full running trim. She has comfortable seats 
for from twenty to thirty persons, and the bunkers will take a ton 
of coal.* The twin screws are each three-bladed, 2lin. in diameter, 
and ure driven by two small independent single-cylinder engines ; 
she boiler is one with the pendulous tubes, which I have found to 
be a first-class boiler for small boats, making steam rapidly with 
an utter absence of priming. ‘ 

The boat was constructed on our joint idea that a very light 
draught twin screw boat (if possible) might prove a success, and 
this has soturned out. The speed of the boat, with steam at 90 1b., 
is nine miles an hour. The parties who have purchased her are 
loud in their praises, and her efficiency is greatly enhanced by 
great economy in working and the very moderate price of £260 
for which she has been built. Her great merit is that she can 
steam freely in parts of the river quite inaccessible to screw 
pleasure boats of the ordinary construction. The boat, engines, 
and boiler are all of the best, and reflect much credit on the 
designer, Mr. Chaplin. A. SEDLEY. 

Lin2sey Cottage, Chelsea, November, 1871. 





TRONCLADS, 

Srr,—It seems to be the general opinion that the system of 
building ironolads with air cells under the bottom is decidedly 
pernicious, and, therefore, many advocate filling them in with con- 
— &ec., so as to destroy their natural tendency to turn the 
vessel bottom upwards, Unfortunately, the addition of so much 
ballast lowers the freeboard, and consequently diminishes the 
angle of inclination, Herewith I beg, however, to submit to the 
note» of those whom ic may concern a method of rectifying this 





e€ ror, without, however, lessening the angle of inclination, The 





One ton of coal sufficient for a week’s consumption. 


figure represents half cross section of a vessel with a freeboard of 
17ft., and 35 deg. angle of inclination, being the section of the 
Captain, as fitted with Mr. F. W. Haddan’s falling bulwarks. 
The figure also represents half cross section of the vessel as 
modified. It will be observed that, though the angles of inclina- 
tion are in both figures the same, one has but 13ft. Gin. freeboard, 
while the other has 17ft. It will be seen at a glance that the 
cause of this is merely the curving of the bulwarks, which not 
only permits the filling up of an amount of ballast equal to 
3ft. Gin, of displacement, and, consequently, giving additional 
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steadiness to the ship, but at the same time retains the same angle 
of inclination which the insertion of the ballast would under 
other conditions have naturally diminished. Another method of 
avoiding the inconvenience of the air cells under the vessel's 
bottom is to permit the sea water to find a free ingress and egress 
into the false bottom by means of very large and numerous valves 
or openings. It will be readily seen that this form of movable 
ballast would be of immense service in steadying the ship and 
securing a minimum of roll even in the roughest weather. 
J. HApDDAN. 
Public Works Department, Aleppo, October 20th, 1871. 





RUSSIAN RAILWAYS, 

Srr.—The two following articles have appeared recently in the 
St. Petersburg Gazette, in reference to a branch of the iron trade in 
Russia, which will perhaps interest the readers of your paper, as 
they bear upon articles manufactured in the English iron districts 
which are supplied in great quantities to Russian railways. The 
several statements, however, should be taken cum grano salis. 

‘“* A few days ago, beyond the Moscow barrier, took place the 
opening of the works belonging to Messrs. Feodosyef and Co. 
The speciality of these works will be the manufacture of railway 
fastenings and iron bridge work. At the opening ceremony a 7'c 
Deum was performed, after which followed a public dinner. In 
proportion as our railways develope themselves an ever increasing 
demand is springing up for railway fastenings, and a few of our 
works have extended their operations so far that they are able to 
execute not only one-third of the orders, according to the condi- 
tions of railway concessions, but even the whole of the requisite 
quantity of railway fastenings. Generally speaking we do not see 
the necessity for sending orders abroad, particularly as the prices 
of the foreign article, including the duty, are the same as those 
quoted by our home manufacturers. It appears that this branch 
of industry is established with us on the best principles, and the 
articles produced are not in the least inferior to mene obtained 
from abroad. We can point to the Oboukhof Steel Works, which 
are engaged in more complicated work in the production of rail- 
way tires, the manufacture of which has arrived at a high degree 
of perfection. The tires turned out of this establishment are not 
in the least inferior in quality to those of Krupp’s celebrated 
make.” 

“*In No. 212 of the St. Petersburg Gazette a short account was 
given of the opening of the works belonging to M. Feodosyef for 
the manufacture of railway fastenings and iron bridge work, in 
which among other things was very justly pointed out the oppres- 
sion to which such works are subjected owing to the privilege 
granted to concessionnaires of railways of obtaining from abroad 
two-thirds of the requisite quantity of railway fastenings free of 
all duty. At the same time this account contains an erroneous 
statement, viz., that the railway fastenings manufactured in 
Russia are almost as cheap as those of foreign production when 
the duty upon them is taken into account. With regard to this 
assertion we can state most positively that all our railway fasten- 
ings, viz., bolts, spikes, and fish-plates, are much cheaper than those 
of foreign make, calculated with the duty, to the extent of 20 per 
cent., and on larger orders cheaper still, a fact which is doubtless 
known to all railway constructors, and the directors of the existing 
lines open for traffic, of which the latter, not having the privilege of 
importing duty free fastenings required for repairs on the per- 
manent ways, obtain them in Russia owing to their cheapness in 
comparison with foreign goods in our market. The continually 
expanding network of our railways has called forth at the same 
time the establishing of works for the production of railway 
appurtenances of all kinds. These works, in consequence of the 
competition of one with the other, have been constantly reducing 
their prices, and it is to be hoped they will reduce them still 
further, particularly the large establishments possessing an extensive 
plant, and who have already succeeded! in instructing the workmen 
in the craft. At St. Petersburg, at the rolling mills of Mr. 
Poutilof, and at the mechanical works of Mr. Struckhof (beyond 
the Moscow barrier), separate departments have been formed—in 
the first for the manufacture of all kinds of railway fastenings, in 
the second only for bolts and spikes. Thereare at St. Petersburg, 
besides two other works for producing these articles, those of Mr. 
Baboushkin (situated on the Obvodny Canal, between the works of 
the two gas companies), those of Mr. Feodosyef, just opened, 
besides at the works of Messrs. Eals and Butz (on the Vasilyefsky 
Ostrof), machinery has been erected for the manufacture of spikes, 
but which appears to have latterly suspended operations. In the 
interior of Russia spikes are manufactured as far as we know, and 
as far as was demonstrated at the late St. Petersburg Exhibition, 
only at the works of Mr. Shipof (in the Temnikofsky district of the 
Government of Tambof), and at Messrs. Voronzoff-Venyaminoff’s 
at Warsaw. The good quality of the railway fastenings manufac- 
tured at all our worksis more or less the same, and they are in no par- 
ticular inferior to those of foreign production but in some instances 
superior; for instance, fish-plates—particularly the outer fish-plates 
—for the reason that many of the foreign works, with a view to 
cheapness, have commenced to manufacture fish-plates cutting 
and punching direct from the red-hot bar as it comes from the 
rolls. If this operation were conducted with iron of a superior 
quality one could not but acknowledge in this mode of proceed- 
ing a rational simplification of the process; but many of the 
works have adopted this process solely for the reason that the iron 
which they employ can only stand the operation of punching the 
holes in a heated state, as in a cold condition it would crack and fall 
to pieces. Every one will now clearly understand in how far it is 
pleasant and safe to travel on railways, the rails of which are joined 
together by fish-plates made of rotteniron! This circumstance 


clearly demonstrates that cheapness introduced to the sacrifics of | 


quality may prove extremely expensive, and, in such an under- 
taking as the ra lway business, dangerous, Our fish-plates, on the 
other hand, are always manufactured by the cold process, that is 
to say, the iron is cut and punched in the cold state, consequen 
hard and brittle iron cannot applied in this instance. 
various directions of railways are likewise well aware to what 
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kinds of tests the spikes manufactured in Russian establishments 
are subjected. Will foreign spikes.stand the same trial? It 
should observed, however, that the manufacture of railway 
fastenings so firmly established in this country is in a very dis- 
advantageous position. It is terribly oppressed by the privilege 
which is granted to railway constructors of importing from 
abroad, duty free, two-thirds of the quantity of railway fasten- 
ings required for the lines under construction, consequently there 
remains only one-third of the whole quantity which they are 
bound to obtain in Russia. In former times, we quite agree, this 
measure was brought about from necessity. There existed only 
one establishment, that of Mr. Ogaref (now belonging to Mr. 
Poutilof), that produced railway fastenings, and the iron rolling 
mill belonging to the works of the Grand Duke of Leuchtenberg 
manufactured fish-plates. But at the present time, when Mr. 
Batouskkin’s works alone are in a position to turn out yearly over 
a million pouds (16,150 tons) of all kinds of railway fastenings 
(calculating only one day’s labour), and all the other works an 
equal quantity, and when besides the prices of our articles are 
considerably lower, calculated with the duty, then the privilege 
granted to constructors of railways becomes quite useless at the 
present moment, and operates directly to the detriment of our 
producers, The withdrawing of this privilege of the concession- 
naires of obtaining from abroad of two-thirds of the quantity of 
all kinds of railway fastenings will increase the cost of construct- 
ing our railways to the extent only of 160 roubles (about £27 2s. 6d. 
per mile) per verst (taking the present prices), which in 
general represents a figure not worth consideration in view of the 
benefits which will accrue to our industry from such an arrange- 
ment of the Government. If in respect to other railway appur- 
tenances, such as locomotives, carriages, water supply, machinery, 
&ec., the obtaining of a certain proportion of them in Russia at 
prices not higher than those fixed by Government, and the re- 
mainder abroad, is established as obligatory, but on condition of 


paying duty, as applied to railway fastenings it does not a‘ all 
require this obligatory clause of acquiring one-third of all appur- 


tanances of this kind in Russia; but it would he sufiicient to 
allow constructors of railways full liberty to order in Russia or 
obtain from abroad such articles in their full complement or in 
part only, but with the proviso that the same as foreign productions 
shall pay duty upon an equality with other articles imported from 
foreign parts on general principles. Such a measure would be 
nothing more than simple justice, and it would place this im- 
portant branch of railway industry on the same footing as are our 
other branches of manufacturing industry. The direct conse- 
quences of such a measure we may expect will be a still further 
reduction in the prices of goods, and we are convinced that it will 
speedily show itself in view of home competition and a more 
extensive sphere of action of the different works. In conclusion, 
we have only to express our entire conviction that our Government, 
that lends so ready an ear to all proposals in regard to the require- 
ments of our manufacturing industry, will not disregard also the 
important question which has been raised in the present article.” 
London, November 13th, 1871. TRANSLATOR. 





THE STRENGTH OF STRUTS. 

Sir,—I observe in your impression of Saturday last, page 525, a 
letter by Professor W. J. M. Rankine, admitting so great a dis- 
crepancy in the calculation of a timber strut by two different 
formule contained in his book, as 392°9 and 163 tons, which may 
partly arise from the constants having been derived from experi- 
ments made upon very small sections of wood. 

Having for some years past been extensively en; in the 
testing of materials, with apparatus capable of determining the 
strength of timber of full size scantling, and in lengths up to 22ft., 
I may state that the results which have come under my own ob- 
servation do not confirm or justify the results of either fi 
I think the time has come when engineers and archite: 
to rest satisfied with formule which may so seriously n 
in their calculations, Davin Kirk: 

Testing and Experimenting Works, 
The Grove, Southwark-street, London, 8.E. 
15th November, 1871. 
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THE UTILISATION OF SLAG. 

Smr,—In the ‘Random Notes in Cleveland ” published in your 
last number, attention is drawn by the writer to the use of slag in 
forming embankments, and reclaiming land at Middlesbrough, and 
it is suggested that an endeavour should be made to secure greater 
solidity in the slag blocks used in these works, in order that they 
may be the better able to resist the action of the sea. This is a 
valuable suggestion; and I venture to propose a mode of utilising 
the slag, not only in the formation of mere embankments, but in 
the construction of quays and wharves at comparatively trifling 
expense. 

If the slag can be run from the furnace in such a way as to 
secure toughness, and in sufficient quantity, why should it not, by 
being poured into moulds, be formed into rings or cylinders, 
which, after being cemented together in situ, could be sunk in the 
sand to form the face of a wharf or quay? A line of such 
cylinders, sunk to a proper depth, and filled and backed with a 
deposit of slag débris, would make an admirable quay, such as 
would admit of the sand being dredged out in front to a consider- 
able depth for the accommodation of vessels of large burden. If 
it is inconvenient or impossible under existing arrangements to 


. form the cylinders in this way, another plan might be adopted. 


Lengths of cylinder might be constructed of slag concrete, com- 
posed of broken slag and Portland cement, moulded in suitable 
frames, either round, square, or polygonal, and sunk in the usual 
way. The cylinders could either be carried up to the level of the 
required quay—as the mixture and coating of cement would enable 
the slag to defy the action of the water—or to low water, the rest 
of the quay wall being built of such slag-blocks as your contributor 
proposes. 

I may mention that this system has been in operation at the new 
Plantation Quay in Glasgow for about eighteen months, in the 
case of brick cylinders, which are formed on a platform in frames, 
in lengths or rings, instead of being built up brick by brick in situ. 
Already about ninety cylinders have been thus made and sunk 
for a quay wall, and the system seems to be quite successful. 
A cylinder made in the same way, of Ransome’s patent stone, has 
also lately been sunk at Hermitage Wharf, Wapping. 

It is surely, then, not too much to say that the utilisation of 
slag in the way I have described deserves the consideration of the 
good people of Middlesbrough. JOHN MILRoy. 

8, Salisbury-road, Edinburgh, Nov. 14th, 1871. 








West InpIAN TELEGRAPHS.—The directors of the West India 
and Panama Telegraph Company state in their report that the 
hopes they previously expressed of the successful laying of the 
cable from Panama to Jamaica have not yet been realised; but 
the system is now complete through the Islands of Antigua, Gua- 
daloupe, Dominica, Martinique, St. Lucia, St. Vincent, Barbadoes, 
Grenada, Trinida, and thence to Demerara. 

Tron Fronts FoR Buitpines.— A building of a somewhat novel 
character has just been completed at Derby. The front of the 
structure, which has been raised for Messrs. J. and G. Haywood, 
ironfounders, &c., is entirely of iron, and has been manufacture! 
by the firm. The designs for the building and the decorating 
and painting have been supplied by Owen Jones, Esq., of London. 


|The building is of a very elaborate character, and presents a 


striking contrast with some of the shops to be found in other 
towns. The decorations and painting, which have been admird»ly 
carried out, were intrusted to Messrs. Staton and Co., of Dr). 
We may mention that avery large trade is being done at the 
Thornceliffe and Chapeltown Ironworks, near Sheffield, in cast 
iron window door heads, as well as in general castings of this 
class, which are now largely used in buildings, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—MM. Xavier and Borveav, Rue de la Banque. 
BERLIN. —Messrs. A. AsuEer and Co., 11, Patre den Linden, 
and Co., Booksellers. 


a Dtirr, Bookseller. 


Industrial,” i 49 y 51. 
NEW YORK.—Wi.tmer and Rooers, 47, Nassau-street. 


PUBLISHER'S NOTIOE, — 


*,* With this week's number of THe ENGINEER ig issued as a 
Supplement No. XLIX. cf our Portfolio of Working Drawings, 
representing Safety Valves. Each number as i by the 
Publisher will contain the Su and Subscribers are 
requested to notify the fact at this office should they not receive it. 




















TO OORRESPONDENTS, 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

J. J. (Gas-street).— The dry meter properly constructed and fixed is the Lest. 

MILLERS.—The address you require is “ Mr, John Smith, Village Foundry, 
Coven, near Wolverhampton.” 

H. F.— There is no very new and good book published on the subject, 
tainly nothing better than Percy. 

J. H. (Liverpool).—As you say yoursel/, the questions discussed in your letter, 
however interesting, are beyond our province. 

H.—The pipes would have to be jointed and unjointed every tame the 
train was made up or broken. This is fatal to the scheme. 

W. B. (Newtou Hyde).— Write to the Secretary, 25, Great George-street, 
Westminster, and you will be furnished with all the information you require. 

InpicaTor. — You can obtain Richard’s indicator from Messrs. Elliott, 
Strand. We use none other ourselves, and are perfectly satisied with its 
performance, 

. P. T.—A head of 33ft. of water exerts, in round numbers, a pressure of 
151). on the square inch, therefore a head of 300ft. will give about 1351), 
on the square inch, 

A. R. J.— Quick speed long stroke pumps should have a suction pipe as large 
as the plunger. You can get over all your difficulties by putting in a 
—_ valve at the foot of the suction pipe under the level of the water in the 
tank, 

8. A.—How ave you to get your engines over the dead points if tiey ave not 
coupled? The scheme was tried some years ayo by Messrs. Clayton and 
Shuttleworth, and abandoned as a failure. The other details are imperfect. 
The distribution of weight in particular would be all wrong. 

8. W.- The scheme is very neat and ingenious, but it has several practical 
objections, one alluded to by yourself Leing suficient to dispose of the 
whole thing. If the whistle were used on the rear end of a train of even 
eight or ten carriages running at high speed it could not be heard oa 
the engine. We accompanied Captain Tyler, some years since, on a trip ou 
the Great Western Railway when this question was carefully investigated, 
with the result we have stated. 
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MORTON’S NAVES. 
(To the Editor of The Engineer.) 
Sir,—I shall feel greatly obliged to any correspondent informing me if 
they know of « kind of nave for hard wood wheels called “ Morton’s No. 3,’ 
and if so, where they are to be had. L. D. 


MUSTARD MACHINERY. 
(To the Editor of The Enginerr.) 

Sin,—As merchants we are desirous to know the name of a manufac- 
turer of mustard grinding machinery. We have made inquiry from our 
spice and seed broker, without much effect, though we are informed that 
“Stones are always used in grinding mustard seed.” Possibly some of 
your advertisers are manufacturers of this description of plant, and you 
would greatly oblige us by permitting an inquiry through your columns 
and by receiving any reply for us. i. H. 


WATER POWER. 
(To the Editor of The Eugineer.) 

Sir,—In venturing to reply to your correspondent “ Inquirer,” on the 
above subject, in the absence of more explicit data as to the distance and 
height he requires to force the water, my answer more particularly 
applics to the turbine, which, if it is necessary to use a pump, will be found 
t» possess considerable advantages over the ordinary water-wbeel in the 
following manner: I find that the effective power developed by a flow of 
water two and a-half cubic feet, will be some 426 horse power under a head 
of 20ft.; the diameter of such wheel will be about 14in., but the number 
of revolutions will far exceed the requirements of a pump; these can 
readily be reduced to required speed by bevel gearing 

By the introduction of a hydraulic ram no pump will be requisite, con- 
sequently the loss of power and effect caused by friction will be reduced. 
Under no circumstances should I recommend a vertical water-wheel. 

I trust that the above will sufficiently answer your currespundent’s 
purpose. J. G, 





CURVED TILLERS. 
(To the Editor of The Engineer.) 

Sir, —Permit me to remurk that the following omissions have occurred 
in my paper as published in your pages last week, either caused by 
myself in copying from rough manuscript, or otherwise, viz. :—E! F from 
the line which should read, DG! + DF! + EF! -— (D'G + DIF + E'F) 
12 —-1°8 = 10°2; but the error could not possibly lead any one astray, 
as the proper values are given in feet. 

Again, the following remark should have been on the drawing, viz, :— 
“That the diameter shown exceeds the necessary diameters for wheel 
by the diameter of the rope,” as you will readily observe that the actual 
diameter of barrel of wheel will be one diameter of rope less than the 
calculated dimensions which are given from centre to centre of rope, as 
shown by Figs. 2 and 3. J. L. Sinwerre, Assoc, IN. A. 

Upper Meyrick-street, Pembroke Dock, 

November 13th, 1871. 


STRENGTH OF STRUTS. 
(To the Editor of The Engineer.) 

Sir,— Will you allow me to point out what I think must be an error in 
your otherwise practical article on the above subject. The assertion 
made therein is to the effect that the strength of a column, 
pillar, or compression bar, in a given situation is directly as the square of 


the diameter and inversely as the fourth power of the length. If Iam 

not myself wrong, this is putting the cart before the horse. Euler found 
pn 

the strength of columns to be proportional to cL J.P. H. 


[0 er correspondent is quite correct. The transposition is too obvious to pass un- 
noticed ; and, in fuct, carrves on its face its own correction. With regurd 
to Euler's f-rmula, it is only true unter certain conditions, which do not 
oblain in practice. The more exact Soruula makes lhe proportion between 

5 


) 
the lwo dimensions as Lhe Full information on this subject will be found 


in the works of Rankine, Stoney, Hodgkinson, and other well-known 
autho: s.—Ep. bE.) 


MEETING NEXT WEEK. 
Tae Institution or Civit Enomnerrs,—Tuesday, November 2ist, at 
8 p.m.: Discussion, *‘ Pn atic Dispatch Tubes.” (2) “On the 
Stresses of Rigid Arches and other Curved Structures,” by Mr. William 
Lell, M. Inst. C.K. 





Tax Enornesr can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, ¥ be supplied direct 
Trom the office on the following terms ( paid in advance) :-— 

ly (including double number) .. +» £0 lds, 64, 
including two doublenwmbers).. .. .. £1 9s. Od. 
charge of two shillings and sixpence per annum 

; rublasht — - : the 

4 riment per 
to the Publisher, Mr. Gorge Leopold Miche ali vther 
the Bditer of Yat Enaineun, 168, Strand. 
delivered before six o'clock on Thurs- 

wader is three 


lines and 
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THE STEAM JACKET. 


Mr. Kaervrrer’s letter on the value of the steam jacket, 
which will be found on another page, goes far to prove 
that:among many apparently well-educated engineers very 
hazy notions prevail as to the phenomena attending the 
action of steam in producing the motion of machinery. 
We can only account for the fact in this way:—The phe- 
nomena in question cannot be understood by those who 
fail to grasp the great principles determining the opera- 
tion of the laws of energy. Those who learn their pro- 
fession by empirical rules are certain to be at a loss the 
moment any one of these rules apparently clashes with 
another. This seems to be precisely our correspondent’s 
difficulty. He has acquired certain facts and data from 
the study of the writings of Peclet and others, and he finds 
on examination that, according to these facts, a jacketed 
engine should waste more heat than one unjacketed; and 
it is indisputable that so far as his information goes, he is 
—~ right; but his information does not go far enough. 

e, in dealing with certain phenomena, completely over- 
looks other phenomena of still greater importance, and 
therefore he falls into error, and draws deductions which 
are incorrect. The action of steam in an engine has 
often been discussed in our pages; but Mr. Kaeuffer’s 
letter proves that it may be discussed by us once more 
with prospect of advantage to some of our readers. 

Two principal arguments have been and are frequently 
urged against the use of the jacket. One is, as shown by 
Mr. Kaeuffer, that the radiating surface is increased, and 
therefore more heat is transmitted to the atmosphere. 
The other and more important objection is, that the conden- 
sation which without the jacket would take place in the 
cylinder, occurs in the jacket, and therefore represents 
just as much loss of fuel. As regards the first point, on 
our correspondent’s own showing the loss by radiation in 
an unclothed cylinder would not exceed one 137th part of 
the whole heat passing through the cylinder. This loss 
would be increased by about 63 per cent. by the addition 
of an unclothed jacket. Whichever estimate we take, the 
loss is comparatively small. It may be shown, indeed, 
that the entire loss from external radiation is in well- 
clothed engines, whether jacketed or not, less than 1 per 
cent, of the whole heat passiag through the cylinder. 
Under the circumstances we may neglect the loss of heat 
from this source altogether, 

- Let us see now what force is to be attached to the argu- 
ment that steam is condensed in the jacket instead of in 
the cylinder, and that, as a consequence, nothing is gained 
by the jacket. It is quite indisputable that steam is con- 
densed in the jacket, and every engineer who has had 
charge of well-jacketed engines, also knows by experience 
that no steam, or but the most trifling quantity, is con- 
densed in the cylinder. We think our correspondent 
and those whom he represents will admit these facts 
without question. The point at issue is then narrowed 
to ieo—te less, or as much, or more, steam condensed in the 
jacket than would have been condensed in the cylinder 
had it been unjacketed? On the answer which can be 
given to this question hangs the utility of the jacket. If 
it can be proved that as much, or even nearly as much, 
steam is condensed to waste in it as would have been con- 
densed in the cylinder, then it is of no use whatever. It 
is simply an expensive and burdensome addition to any 
engine. Nowit unfortunately happens that few reliable 
experiments have been counted to determine the pre- 
cise quantity of water condeused in the jacket of a given 
engive under given conditions of work. We have never had 
the opportunity afforded us of properly investigating the 
matter ourselves, nor are we acquainted with a single 
engineer who has. We may search the writings of the 
most eminent authorities on the steam engine without 
avail, for practical information on the point. Of 
course the quantity may be approximately arrived 
at by theoretical calculation, but there are so many 
elements of uncertaiuty unavoidably ruling such a 
calculation that we attach little value to results so ob- 
tained. In the absence of the requisite positive data, then, 
we must turn in another direction in search of what we 
want. The information which has been obtained during the 
practice of years by most large engineering firms is defi- 
nitely to the effect that without the jacket, steam cannot be 
worked expansively with economy. Theoretical investiga- 
tions, on the other hand, show that as much water cannot 
be condensed to wasie in the jacket as would have been 
condensed in the cylinder if it had been unjacketed. These 
calculations will not show, for reasons we have already 
stated, how much the rate of coudensation is reduced, but 
they show that it is reduced, and as theory and practice 
here go together, it may be assumed that the efliciency of 
the steam jacket is really unimpeachable. Mr, Kaeuffer must 
for the uouce be content to take our word that practice 
proves the efficiency of the jacket. We shall confine our- 
selves to trying once more to put in the plainest possible 
terms the theory of its action. 

We shall begin by laying down two very simple propo- 
sitions. ‘Lhe first is that loss of useful effect—friction ex- 
cepted—can only arise in any steam engine from one 
cause—condensation of steam which has done no work, 
The second is, that no loss of useful effect follows on the 
condensation of steam effected by work. These two pro- 
positions lie at the root of every question connected with 
the action of steam in a cylinder. Mr. Kaeuffer under- 
stands the first proposition perfectly, but he has apparently 
never heari of the latter; at least he does not from begin- 
ning to endvof his letter make the slightest allusion to the 
liquefaction which takes place in every steam ine 
cylinder due to the conversion of some of the heat which 
was —~ up =. ~ steam into yom. ms antend,, 000 
commonly assumed by engineers w t to y 
that steam ean only be condensed, liquefied, turned into 
water again, by the application of cold. The fact is, how- 


ever, that if we could convert all the heat stored up in 
steam into work, the steam would return to its pristine 
condition as water without the application of cold, 
and we should obtain one indi horse-power for 
somewhere about 2 oz. of coal burned per hour. The 
better an engine is, the greater is the quantity of heat taken 
out of the steam in the form of work, and represented by 
the amount of liquefaction which takes place in the cylinder. 
When the indicated power is known, it is a simple matter 
to calculate the quantity of steam liquefied per stroke in 
thecylinder. Without going into details here, it will suffice 
to say that in fairly good engines working expansively, it 
amounts to 7 or 8 per cent. of the whole weight of steam 
passing through the engine, It thus exceeds by about ten 
times the condensation which could be produced as an 
effect of external radiation, by our correspondent’s calcula- 
tions. 

Now, according to our second proposition given above, 
this condensation, or liquefaction to use the more distinctive 
term, does not present a loss, We get in return the whole 
useful effect of theengine. Without this liquefaction, indeed, 
we should have no work done, and its percentage amount 
shows the percentage efficiency of the engine as compared 
with theoretical perfection. The greater the liquefaction 
the more perfect isthe engine. The liquefied steam assumes 
the form of spray or mist, and if suffered to remain in the 
cylinder it operates for evil in two ways. In the first 
place, part of it settles on the surface of the metal if that 
surface is in the least degree colder than the steam. As 
the pressure falls it is re-evaporated, and passes off to the 
condenser during the whole time the exhaugt port is open. 
In doing this it absorbs heat from the cylinder; but heat is 
another term for work, and instead of restoring this heat as 
work on the piston, the re-evaporated water simply 
carries it to the condenser and performs the work 
there in heating injection or circulating water. At 
the next admission of steam the cylinder has to be 
warmed up again, to no end but the transmission of 
heat during the return stroke to the condenser.* So much 
for part of the liquefied steam. The remainder, hanging 
in mist in the unliquefied steam, converts that which was 
a bad conductor and absorber of heat into one of the best 
known conductors, and so facilitates to an enormous extent 
the transmission of heat from the cylinder to the condenser, 

These facts understood, we are in a position to consider 
the action of the steam jacket. No clothing which could 
be put upon a cylinder will prevent the liquefaction of 
steam doing work. We must, to avoid that, impart as 
much heat to the steam as it loses in performing its task; 
and this is precisely what the jacket does. The whole 
theory of its action may be summed up in the following 
words :—All the liquefaction due to the performance of 
work by the steam within the cylinder is transferred to 
the steam within the jacket. The water resulting from 
this liquefaction is restored to the boiler, where it is re-eva- 
porated, and flows to the cylinder to do more work; 
whereas, if the liquefaction had taken place within the 


| cylinder, the resulting water would have been re-evapo- 


rated there instead of within the boiler, and the resulting 
steam, although obtained at just the same expenditure of 

wer, would, instead of doing work on the piston, do it 
in heating the condensing water. It thus appears, that in 
a properly-jacketed engine, the true seat of the entire energy 
of the engine is in the jacket, and not in the cylinder, and, 
startling as the statement nayappear at first sight, it isnone 
the less virtually true, that it is in the jacket, and not in the 
cylinder, that all the work of the steam is performed. It 
follows, as a consequence, that the condensation which 
takes place in the jacket does not in any way represent 
loss of fuel, except in so far as that condensation is a re- 
sult of radiation and conduction through the sides of the 
cylinder to the condenser during the time the exhaust port 
is open, and of radiation to the external atmosphere. 

We have purposely omitted all particular reference to 
the effect of the jacket on indicator diagrams, or its effects 
in bringing about the re-evaporation of water deposited on 
the surface of the cylinder. On these points we have 
nothing to add to the very lucid explanation given in a 
recent impression by Mr. Bramwell and Mr. Easton. We 
have endeavoured to deal with principlesonly, and, when once 
they are mastered, our readers will have no difficulty in 
understanding the effect of various other sources of loss— 
partly telling on the steam in the jacket, partly on that in 
the cylinder. The jacket, we may add in conclusion, is to 
the full as elegant a device as the separate condenser; and, 
when applied in the best possible manner, it is as capable 
of transferring the performance of all the work doue to 
itself as the condenser is of taking the work of condensa- 
tion to itself, In other words, an unjacketed engine bears 
very nearly the same relation to a jacketed engine that the 
first machines of Newcomen or Smeaton did to the best 
engines Watt ever built. 

THE SEWERAGE OF LARGE TOWNS 

Tue evil day that corporations and town local authori- 
ties have with so much persistency postponed for so long a 
time has at last arrived. It is useless to temporise with 
the danger any longer, or to trust to partial and ame- 
liorating measures. That which has existed as a nuisance 
for so protracted a period must be removed at once and for 
good. In a word, a radical change must be made in all our 
large cities and towns in the manner of carrying out sani- 
tary regulations, Some method of effectually accomplish- 
ing the removal, purification, and utilisation of the sewage 
and refuse matter must be introduced and vigorously put 
in force, not in this town or that city alone, but in every 
city and in all large towns, The difliculty under which the 
authorities appear to labour, is to decide which method to 
adopt. There are so many p' plans for effecting the 
same purpose that without the exercise of considerable discri- 
mination, the question of a choice becomes somewhat em- 
barrassing. Ove would imagine that the matter would be 
very easy of arrangement when there are several companies 
ready, at a moment’s nctice, to take upon themselves the 
disposal and treatment of the sewage of a town. Some 








* The frigorifie action of the condenser itself has been so often 
discussed in our pages that we shall not complicate the present article by 
dealing with it here. 
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time ago this solution of the difficulty was frequently 
accepted by local boards and other sewer authorities, but 
latterly they have grown rather shy of lending themselves 
to the execution of such schemes. Instances are not 
wanting where extensive works have been constructed, and 
considerable sums of money spent in the carrying out of 
projects, which have terminated in vanity and vexa- 
tion of spirit. After witnessing the many failures that 
have attended the various disinfecting processes, which 
romised so much and performed so little, it is no matter 
or wonder that ratepayers, and the holders and owners of 
property, hesitate before committing themselves again to 
such delusive measures. Notwithstanding the supineness 
of the Government in enforcing sanitary legislation, it is 
not probable the question would have been permitted to 
remain so long unsettled, but for the uncertainty respect- 
ing the best plan to adopt. It cannot be denied by the 
warmest advocates for the utilisation of sewage by irriga- 
tion, that in some instances it is absolutely impossible to 
obtain the area of land requisite for the purpose, sup- 
posing the utilisation to be accomplished by superficial irri- 
gation. But the difficulty becomes, if not entirely, at least 
partially removed if the principle of cubical irrigation be 
employed instead. In a previous article we have given 
the explanation of these terms, so we need not stop to re- 
capitulate it. Whether the advantages of the substitution of 
the latter for the former method would not be more ap- 
parent than real, more temporary than permanent, it would 
be at present premature to decide. It will probably re- 
quire five or six years at least definitely to determine the 
matter, , 

It would be to little purpose to inquire into the details 
of the different existing methods for effecting the removal 
and utilisation of their sewage which prevaiiin large towns 
and cities, It is quite sutticient to know that they 


ill require an immediate and radical alteration. There 
will no longer be the same difficulty in obtaining “ injunc- 
tious” as formerly. Our streams and rivers are no longer 
to be poisoned by the sewage aud refuse of manufactories 
and towns, and since it has been resolved to close the old 
outlet for such abominations, a new one must be opened. 
‘The real point at issue is not so much the abolition of the 
methods now in use, as the discovery of the one which is 
hest adapted to cure the evil se long complained of. The 
treatment of sewage in such a manner as will obviate a 
huisance, avd prevent at the same time the fouling of 
natural watercourses, may generally be accomplished by 
cue of three different processes. They are respectively, 
filtration, precipitation, and irrigation. Our opinions on 
these processes have been frequently expressed before, and 
weare gratified by observing that the results of the Birming- 
ham sewage inquiry corroborate our views. Unquestionably 
ibe later the inquiry, the better ableare the inquirersto form 
an accurate opinion of the merits and demerits of the parti- 
cular schemesthat have from timeto time been introduced to 
public notice. They have the advantage of being in posses- 
sion of all the evidence that has been given on the subject, 


of the facts that have been proved, the degree of success 
that may have attended any process, or the failures which 
have likewise ensued. The most recent inquiry respecting 
the disposal of town sewage is that conducted by the 
committee at Birmingham, and it has evidently been of a 
very complete and exhaustive character. 

The three systems or principles referred to were all 
made the subject of close investigation, and the com- 
mittee arrived at their ultimatum after a very careful and 
impartial consideration of the whole matter before them. 
After an examination into the principal filtration processes, 
which include that known as Weare’s patent, another called 
the charcoal, and a third the clay process, the committee 
came to the conclusion that none of them were sufficiently 
satisfactory in their operation to justify their adoption at 

3irmingham. This statement must not necessarily be 
accepted as a conclusive proof that these processes are 
worthless, but simply that they were not suited to meet 
the requirements of the particular case which the com- 
mittee were called upon to investigate. A process of this 
description may answer very well on a small scale but be 
utterly useless on a large. As an example in point, we 
may take Moule’searth-closet system. No onecan possibly 
deny that this system has great advantages when ap- 
plied to the case of rural districts, isolated buildings, and 
small villages which are destitute of all means of drainage, 
but no sane person would think of adopting it for a town 
cnitaining nearly half a million of inhabitants. 

‘The second of these methods of treatment, namely, pre- 
cipitation, is one which has been the most extensively 
experimented upon by local authorities, and has cost them, 
in many instances, very dear. The theory of this plan of 
«ling with sewage consists m adding to the raw mass a 
certain quantity of different ingredients which are sup- 
posed to act as chemical reagents. By their aid some of 
the constituents held in chemical solution, are precipitated 
in a form which renders them convertible into a saleable 
manure, the effluent water is purified, and the whole 
problem is, according to the assertions of the advocates of 
this mode of treatment, satisfactorily solved. Many and 
various are the precipitating processes which have been in- 
vented and tried, and numerous and diverse are the ingre- 
dients which have been employed in the hope of accom- 
plishing the object in view. They have all been referred 
to at different times in our columns, and our opinion 
respecting their merits is well known, It is an important 
fact, and one which deserves especial notice, that the Bir- 
mingham committee have rejected the precipitation prin- 
ciple, as whatever advantages it may "mie on a small 
scale, it is totally inadequate to meet the requirements of 
a town of the size and population of Birmingham. It has 
often been urged, and possibly with some reason, that the 
report of the Rivers’ Pollution Commission was somewhat 
one-sided, and did not deal quite fairly with the precipi- 
tating processes, particularly that known as the A B C 
system. ‘The same cannot be said of the recent inquiry, 
as the committee carefully examined and investigated 
no less than seven different proposed modes of treatin 
sewage by precipitation, including the one last mentioned. 
It is only just to suppose that if the promoters of any 





one of these schemes could have shown that it was to be 
relied {upon for effecting its pu , if they could have 
given proof that it would remedy the evil it professed to 
cure, and that it was applicable to the case of large towns, 
it would have been afforded a chance of demonstrating 
the fact to the public by being adopted at Birmingham. 
There cannot be a question that, had the advocates of the 
A BC method been able to prove that it was successful in 
treating the London sewage at Crossness, it would have 
possessed powerful claims upon the attention and conside- 
ration of not merely the Birmingham Committee but of all 
local authorities. But at present there is no positive evi- 
dence of any such success having been achieved with regard 
to the disposal of the sewage of the metropolis. We are 
not disposed to give credence to idle rumours, but there is 
a report that the operations at Crossness will end just 
as previous attempts of a similar nature have ended. 
Should such be the case it is one consolation to know 
that the loss will not fall upon the ratepayers, as has 
happened on many former occasions. It must be 
admitted that the fact that the promoters of precipitating 
processes were not able to brivg forward tangible and bond 
Jide proofs of their eflicacy before a Sewage Inquiry Com- 
mittee does not tell much in favour of their respective 
schemes. Surely out of the many, one might have come up 
to the standard of efficiency. But no. The uncertainty of 
their results, and their inadequacy to deal with large 
volumes of sewage, were alleged as valid reasons against 
their adoption. It is essential that any plan proposing 
to deal effectually with the sewage question should be 
capable of doing so on the largest scale, otherwise it will 
never advance further than the earth closet system, which, 
however well suited to the treatment of the subject on a 
minor scale, is not susceptible of extension to the require- 
ments of large towns. 

Two of the methods which are asserted to be competent 
to effect the desired end having been considered as failures, 
there yet remains a third, which, if it has not in some cases 
attained the success that it might have done under proper 
management, has nevertheless never given those signal 
proofs of ill success which has attended the others, We 
refer to irrigation, which may be again taken under the 
separate heads of superficial and cubical. The former 
more particularly refers to the utilisation, and the latter 
to the purilication of sewage, although both the cperations 
are performed, though not to an equal extent, by either 
process individually. In considering the irrigation plan, 
it must be kept in view that the purification of sewage is 
now almost compulsory, and before long will be entirely 
so, as the Legislature has at last come to the determination 
not to permit any longer the wholesale poisoning of our 
rivers aud watercourses, But the utilisation of sewage is 
not, and never will be, compulsory. Provided the purifi- 
cation be adequately accomplished the utilisation is a 
matter altogether of option, and will evidently only be 
carried out as a matter of expediency, or in the endeavour 
to make it recoup the loss sustained by the former opera- 
tion. The advantage of superficial over cubical irrigation 


.is that it accomplishes both the purification and utilisation 


of sewage in the most perfect manner, whereas cubical irri- 
gation is better calculated to purify than to utilise. In 
fact, the latter process, as effected by cubical irrigation, 
must be quite a secondary consideration. The soil will act 
as a mechanical and chemical filter, but its fertilisation 
will not be productive to any great extent. Indeed, it may 
be questioned if any _—_ could be — upon it at all. 
There is another point to be now attended to, Tn: the double 
operation of purifying and utilising, the latter pays, or is, at 
any rate, supposed to pay, for the former. If no utilisation is 
effected there is no return for the money expended. It is 
all outlay, and, unless at least a certain area of land can be 
procured upon which to utilise a portion of the sewage, it 
must continue to be so, This is now more than ever mani- 
fest. Some years ago it was the general opinion that the 
sewage of one hundred persons might with perfect safety 
be appropriated to the fertilisation of one acre of land; but 
experience has since shown that the best results are to be 
obtained with considerably less than half this proportion. 
This knowledge evidently renders the question of treating 
sewage by superficial irrigation still more complicated. If 
it be sometimes a matter of utter impossibility, as it is 
stated to be, to obtain the area of land requisite for 
utilising the sewage of a population at the rate of an acre 
to a hundred persons, then the impossibility becomes 
doubled, if we may use the term, when the ratio is altered 
in like proportion. Common sense appears to indicate that 
a medium course is the proper one toadopt. Purify inter- 
mittently on one portion of the land, and reserve another 
for utilisation. 

Tn conclusion, we would say a word about the alleged 
difficulty of procuring land, Our own belief is that the 
difficulty is more imaginary than real; and that if the 
powers of compulsory purchase were put into force, and 
Government lent their aid in the interests of the public 
instead of the proprietors of the land, the difficulty would 
in many instances be wholly removed, and in all very ma- 
terially diminished. Railway companies can always acquire 
the land they want, even to depopulating a part of the 
metropolis, and yet no one will deny that the construction 
of a line of railway is of secondary importance in compari- 
son with the health and sanitary welfare of a large town or 
city. 








THE GLATTON. 

In another place we have reproduced from the Times a semi- 
official description of the Glatton. The Times has, however, 
omitted all mention of one or two important essentials, especially 
as regards the mounting of the guns, which we may as well 
supply here. 

The trial of the fighting powers of the latest specimen of 
naval architecture, the low-sided monitor Glatton, took place 
at the Nore, on Wednesday week last, under thé command 
of Captain Luard, R.N., the Superintendent of Sheerness Dock- 
yard. The special objects in view were to test her gun carriages, 
which were manufactured from Captain Scott’s latest designs, 
and to ascertain the effects of the firing of her ponderous guns, 


each of 25 tons weight, upon the breastwork and hurricane decks, | 
and also upon the general fittings of the vessel. Special interest © 





was attached to this trial, as the Glatton is not only the first 
monitor ram built in this country to carry 25-ton guns, but she 
is also the first turret ship capable of firing right astern as well 
as right ahead. The Glatton can, in fact, deliver an “all round 
fire,” with her guns so much depressed as to hit a boat alongside. 
The carriages also are with much simplicity, hydraulic 
buffers being dispensed with, and the whole force of the recoil 
of the guns taken up by bow compressors. The firing was in- 
tended to have taken place on Tuesday, but was postponed till 
Wednesday, when the Controller of the Navy, Captain Hall, 
R.N., accompanied by the Admiral Commanding at the Nore, and 
the Director of Naval Ordnance being on board, H.M.S. Glatton 
was steered into a safe position at the Nore, and the firing com- 
menced by discharging first the left and then the right gun 
straight ahead. The charges were 55 lb. of pebble powder with 
495 lb. shells filled with sand. The guns were again loaded 
with the same charges of powder and shot, and fired simultane- 
ously right ahead. Then the two guns were twice loaded with 
battering charges of 85lb. per gun and 600 1b, shot, and fired 
simultaneously in the same direction as before. The depression 
given was then increased to 5 deg., and both guns were fired 
abeam together with full charges. The turret was then turned, 
and both guns were fired simultaneously right astern with bat- 
tering charges; after which, two rounds of battering charges, 
fired separately, and with 3 deg. and 14 deg. elevation respec- 
tively, concluded the practice. The guns were then raised to 
the different positions of firing, to test the working state of the 
carriages. On examining the effects of the firing upon the decks, 
boats, and fittings of the monitor after the several discharges, it 
was found that they were of the most trifling description, and 
consisted in the dislodging of some gear stowed upon the upper 
deck. The dummies of men placed upon the flying deck above 
the turret were not thrown down, although merely stood up on 
their feet. The concussion below was not felt to be unpleasant, 
and was likened to a strong blast of wind, when firing ahead and 
abeam, but when firing right aft, over such a great length of 
deck the discharge of 150 1b. of powder was necessarily somewhat 
more intense. 

The turning gear of the turret was found to be in perfect 
order, and Mr. J. 8. Gisborne’s signals answered admirably. 
The steam steering apparatus of Mr. Gray proved very efficient, 
steering the vessel—which answered her helm with remarkable 
quickness—with the greatest nicety. Mesers. Laird’s engines 
worked with their usual smoothness. The shock of the dis- 
charge, owing to the various skilful contrivances of Capt. Scott, 
is felt less within the turret than in any part of the ship; and 
while endorsing Mr. Reed’s warm tribute to “ the designer of the 
beautiful and powerful mechanism by which her guns are 
worked,” we cannot but compliment Mr. Reed on the successful 
debit of this very powerful shot-proof monitor as a valuable 
addition to England’s power. We trust to return to this subject 
on a future occasion, and will therefore merely add that, despite 
her invulnerable armour and the great offensive power of her 
guns and ram, the Glatton’s draught of water would enable her 
to pass through the Suez Canal, and strengthen the defences of 
our Indian harbours. 





FOREIGN PERIODICAL LITERATURE. 


Tue “ Comptes Rendus” of the Paris Academy of Sciences for 
the 30th ult. open with the report of a discussion on the in- 
vention of photography, the general conclusion of which was, 
that whilst Daguerre had undoubtedly been the Amerigo Ves- 
pucii of the art, Nicéphore Niepce was the Christopher Co- 
lumbus. M. Faye (p. 102U) read the concluding portion of his 
paper on the cometary theory. M. Daubrée gave a detailed 
account of the deposits of phosphate of lime recently discovered 
at Caylux, in the department of Tarn-et-Garonne, and at Cajarc, 
department of the Lot. They appear to be of considerable com- 
mercial importance, but M. Daubrée thinks that the beds will 
thin out very rapidly as the depth to which they are worked 
increases. P, A. Favre (p. 1036) continues his series of thermical 
researches on alkaline bases and alkaline sulphates. M. Barbe, 
who is already known as the author of a treatise on the subject, 
gives at p. 1045 a note on the applications of dynamite, contain- 
ing the particulars of its employment during the late war, and 
also in various engineering works now in progress. In the next 
article E. M. Raoult shows that a solution of cane sugar exposed 
to the light becomes gradually converted into glucose, and this 
without the aid of any ferment whatever. Bearing this fact in 
mind one must not always conclude that a syrup in which glucose 
has been detected was not perfectly pure when it left the manu- 
facturer’s hands. Bethelot (p. 1050) presents a paper on the 
mutual action of ammoniacal and ine salts, in continuation 
of former investigations. G. Salet (p. 1056) gave the results of 
his, experiments on the spectra of phosphorus and of silicium 
compounds. MM. Scheurer-Kestner and Meunier-Dollfus 
(p. 1061) furnish a report on the chemical composition and 
calorific value of two samples of Welsh coal, one from the 
Bwlf Colliery, and the other from a colliery belonging to Mr. 
Powell, The paper is worthy of notice as showing the relations 
which exist between the ultimate and proximate composition of 
coal and its heat of combustion. With a few variations in detail 
this paper is the same as that presented to the “ Société Indus- 
trielle de Mulhouse,” which we notice in a subsequent portion of 
this article. M. Diamilla-Muller (p. 1063) gives the particulars 
of his scheme for a series of simultaneous observations of the 
mean absolute declination of the magnetic needle to be made at 
a number of stations on the 15th of October, 1872, for the pur- 
pose of constructing therefrom a magnetic chart of greater 
accuracy than any hitherto attempted. At the meeting of the 
6th inst. M. Phillips presented an interesting résumé of the rates 
of the chronometers furnished with balance springs made accerd- 
ing to his formula, which have been tested at the Nefchatel 
Observatory during the last seven years. E. Peligat (p. 1072) 
read a fourth memoir on the distribution of potash and soda in 
plants, in which he investigates the quantity of those substances 
contained in plants growing on the sea-shore or in salt marshes, 
For purposes of comparison the author gives analyses of the soils 
in which the plants were grown, and touches incidentally on the 
question of the action of salt when used as manure. P, A. Favre 
(p. 1085) presented the concluding portion of his thermical 
researches on electrolysis, in which he epitomises the results 
announced in his previous papers. I. Pierre (p. 1090) contributes 
a short note on the solubility of chloride of silver, @ propos of M. 
Stas’ paper presented to the Academy on the 23rd ult. G. Susani 
follows with a description of his method of selecting silkworm 
eggs with the view of obtaining sound eggs in large quantities, 
A. Mannheim (p. 1096) investigates the infinitely small displace- 
ments of a body when such displacements are defined by four 
conditions only. M. Tresca follows with a short paper on the 
torsion of bars beyond the limit of elasticity of the metal. 
sections of bars so treated show that iron continues to follow the 
same laws as when the torsion was kept within the limits of 
elasticity. In order to render the fibres of iron less independent, 
he proposes in cases where metal of a superior quality is required 
to submit the bars to a sharp twist immediately before the las 
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rolling. M. Berthelot (p. 1105) has a paper on the formation of 
precipitates, a process which differs materially from that of 
simple solidification, inasmuch as we have to take into account 
the crystallisation, dehydration, and change of aggregation of the 
compounds, and finally the se’ ion of the acid and base of 
the salts. J. Bouis (p. 1109) gives a method of detecting hydro- 
chloric acid in cases of poisoning, which possesses, as the author 
admits, the disadvantage of being too sensitive, supposing free 
hydrochloric acid to be a constituent of the gastric juice, as is 
maintained by some physiologists. 

The third number of the “ Revue Universelle des Mines” for 
the present year opens with the continuation of the review of 
Dr. Percy’s “ Metallurgy of Lead.” The portion now under notice 
consists of the chapters relating to the condensation of the 
smoke given off from lead works, together with some commercial 
and economical details, concluding with a discussion of the 
characteristics and advantages of various smelting processes. H. 
Massart (p. 313) follows with an article on the manufacture of 
zine by the Nouvelle-Montagne Company, the special feature of 
which is the description of a furnace employed in the works of 
that company. Analyses of the ores used, which are principally 
those obtained from the mines at Engis, Mallieue, &c., are given 
as well as the particulars of the treatment to which they are 
submitted, and the quantity of ore operated upon in each charge. 
A chapter is devoted to the manufacture of the crucibles em- 
ployed. The next article (p. 350) is by Duguet, on the various 
systems of iron permanent way in use abroad. It contains 
nothing novel, but the illustrative plates are worthy of attention, 
as giving in a small compass all the necessary details of upwards 
of twenty different forms of permanent way used on continental 
lines. This is followed at p. 381 by the translation of a report 
presented to the Italian Chamber of Deputies in May last, on the 
economic conditions of the mines of the island of Sardinia, the 
mining population of which reaches nearly 10,000. The ores 
extracted are those of lead, silver, zinc, iron, and copper, but in 
consequence of the scarcity of fuel and the absence of water- 
power, smelting is not carried on to any great extent. Seventeen 
steam engines equal in all to 400-horse power) have been esta- 
blished in various parts of the island. At p. 389 we have some 
further details of the Monte Vecchio (Sardinia) lead mines, which 
in 1868-9 yielded 58,452 quintals of galena. Two notes by 
Albert Grand (pp. 402, 404) on the use of petroleum for lighting 
railway carriages, and on the application of the heavy mineral 
oils for lubricating purposes, may perhaps contain some interest- 
ing, though not very novel information. F. Tommasi’s “ hydro- 
thermic” boiler is noticed at p. 409. The inventor proposes to 
obtain power for working hydraulic presses by the expansion of 
heated oil. The expansion thus produced is to be applied in a 
manner not stated, to furnish water under pressure for the pur- 
pose mentioned. M. Ch. Beer (p. 415) contributes a short article 
on the economy of fuel in winding engines for coal pits, and pro- 
tests against the great waste now voing on at Belgian collieries 
by the sacrifice of everything to simplicity of construction in the 
engine. His leading idea appears to consist in the use of Meyer's 
or Guinotte’s expansion gear in connection with an isochronous 
governor. 

The current numbers of the “ Annales des Ponts et Chaussées,” 
nominally those for February, March, and April last, relate 
almost exclusively to local matters. M. Graeff, Inspector-general 
of the Department of Bridges and Rodds, devotes 150 pages to the 
description of a gigantic system of operations for draining and 
irrigating the plain of Forez, in the Departmeut of the Loire. 
The paper is illustrated by a map of the district. M. Partivt has 
a long article on the sand carried down by the river Lvire, in 
which he discusses the question of the transport of sedimentary 
matters by rivers in general. These two papers will doubtless 
form a valuable contribution to the hydrology of the Loire, a 
river which has given a great deal of trouble to French engi- 
neers, The only other paper contained in these numbers is one 
by MM. Hervé Mangon and L. Durand-Claye on the resistance 
of the atmosphere to balloons, in which the authors describe a 
series of experiments carried out during the siege of Paris. 

The “ Bulletin de Ja Société d’ Encouragement” for July opens 
with a long and interestirg report on constant batteries in which 
bichromate of potash is employed, with special reference to those 
proposed by Chutaux, Delaurier, and Barker. At p. 138 we find 
a description of an ingenious instrument, the invention of M. 
Deprez and J. Garnier, for facilitating the setting of the slide 
valves of steamengines. It is on the principle of the slide rule, 
but it can hardly be rendered intelligible without drawings. The 
number contains several other papers of interest, reprinted from 
various periodicals ; most of them have already been noticed in 
this column. 

The “ Bulletin de la Société Industrielle de Mulhouse” for May 
contains a note by MM. Scheurer-Kestner and Meunier-Dollfus, 
describing some experiments undertaken by them for the Alsace 
Steam Users’ Association, on the calorific value of coal, in con- 
tinuation of their former experiments on the same subject. The 
coals referred to in the present paper are those of Soultzbach, 
(Saarbriick coal-field), South Wales, and Carling L’Hopital 
(Moselle coal-field). The same authors also give the results of 
their investigations into the cause of the rapid corrosion of feed- 
water heaters when wrought iron is used in their construction. 
E. Schlumberger (p. 205) read a paper on some peculiarities 
observed in the oxidising action of nitric acid. The author in- 
tended to utilise the well-known property possessed by nitric 
acid of destroyingfindigo, for producing fabrics with a blue ground 
and pink spots, by colouring the nitric acid used as a discharger 
with fuchsine. To his surprise, however, he noticed that the 
nitric acid by admixture with fuchsine had lost its power of dis- 
charging indigo-blue. Starting from this point, M. Schlumberger 
tried a number of experiments, the results of which he gives in 
the}paper now before us. M. Rosenstiehl (p. 217) investigates 
the formation of rosaniline, and he arrives at the conclusions 
that pseudotoluidine heated with arsenic acid to a temperature 
of 170 deg. Cent., is partially converted into “ pseudorosaniline.” 
The same transformation takes place in the cold, when pseudo- 
toluidine or its salts are exposed to the air; this reaction is the 
most sensitive of all the colour tests for pseudotoluidine, and the 
reaction is not marked by the presence of toluidine or aniline ; 
the formation of pseudorosaniline on fabrics is common in work- 
ing with aniline blacks ; and, finally, indigo when submitted to 
dry distillation with an alkali produces a mixture of aniline and 
pseudotoluidine, 

In the October number of the “ Revue des Eaux et Foréts,” 
we find the continuation of a thoroughly practical paper on the 

_ torrents of the Alps, illustrated with woodcuts, showing the 
effects of the erection of “ barrages,” or weirs, together with the 
best mode of construction, and positions for such weirs. L. 
Fortier (p. 122) gives a short sketch of the history of forest cul- 
ture in France, contrasting it with the Prussiansystemabout to be 
introduced into the conquered provinces of Alsace and Lorraine. 
As we have on several former occasions pointed out, a French 
author can rarely avoid becoming intensely political when writing 
on any subject relating to the new German acquizitions, and the 
present article concludes with the ominous words, “Que la com- 
paraison ne nous soit pas défavorable, le jour ow nos chéres fortts 
de U Alsace et de la Lorraine nous serunt rendues f” 





TRIAL TRIP OF HER MAJESTY’S SHIP GLATTON. 


THE trial trip, off Sheerness, of the Glatton, took place on 
Tuesday week, and nothing could have been more satisfactory. 
The senior officer present was Admiral Elliott, Admiral at Sheer- 
ness, but the ship was worked by Captain Luard, of the Steam 
Reserve. 
Captain Hall, the Controller of the Navy; Captain Hood, the 
Controller of Ordnance; Captain Chamberlain, Superintendent of 
Chatham Dockyard (from which the Glatton was turned out), and 
Captain Wilson. 

As no account whatever of the Glatton has yet, I believe, 
appeared in your columns, and as she is the latest—not to say the 
best— products of engineering skill in its application to modern 
men-of-war, your readers may not be sorry to have some descrip- 
tion of her. Let them straightway rid themselves, as far as pos- 
sible, of all the familiar associations connected, especially in the 
British mind, with the word ‘“‘ship;” for, though the Glatton is 
so called she is about as much like a ship, in any ordinary accepta- 
tion of the term, as she is like « came! or a Chinese joss-house, 
I heard endless ingenious attempts made yesterday and to-day to 
discover what she was like. One man suggested a dredging 
machine, another an iron pier with a small gasometer (the ‘‘ship’s” 
turret) stuck on to it, all kept barely out of water by a hal'-sunk 
barge; athird thought she looked as if she had been somehow 
turned inside out, or else wore her working machinery all exposed 
to view, like some new-fangled French clock ; a fourth, as if her 
sides and upper covering had been whisked off by way of a wanton 
practical joke, leaving her vital and vulnerable parts with all their 
ill-starred occupauts helplessly exposed for every wave or bit of 
breeze to cut cruelly through and through them—realising, in 
fact, Sydney Smith’s fanciful suggestion that the best way 
thoroughly to ventilate yourself in hot weather was to take off 
your skin and sit in your bones. From all these strangely uncom- 
plimentary similes—to say nothing of others still less flattering — 
your readers will perceive one thing, at any rate—that, whatever 
else she may be, the Glatton is no beauty. If, as seems probable, 
she at all represents the “coming race” of men-of-war, good-bye 
to the poetry of the profession and all the pretty picturesque 
images connected with the swelling sails, gracefully sloping sides, 
brilliantly burnished decks, neat rigging alive with cheering blue- 
jackets in large round collars—with all, in fact, that in England 
Coduaee poets have sung of and landsmen readers believed in 
from Blake to Nelson. Good-bye, also, I fear, to the comfort, 
jollity, and consequent popularity of a sailor's life, such as it is 
idealised in the roilicking tales of Marryat. We shall no longer, 
I fear, have the bluest blood of young England fighting for berths 
in ships, so called, where below deck they walk, like the heathen, 
in darkness, and above deck they stand, like the wicked, in slip- 
pery places, exposed to wind and wave. Good-bye to rapid adven- 
turous voyages in a craft which 

“Walks the waters like a thing of life ” 
at 94 knots at the utmost per hour, and never “ dares the clements 
to strife” out of sight of shore. 

At one stride from a cock-boat you can board this formidable 
man-of-war; though when you have boarded her you may be a 
very long way from her vital parts. She is 3ft. above the water, 
and can be reduced, if necessary, to 2ft. by flooding her water 
spaces. She draws 19ft. of water, and the height of her hurricane 
deck is nearly 22ft., so that from top to keel she is barely 40ft. 
Her length is 264ft., and her breadth 54ft. This is a striking de- 
parture from the proportions ordinarily observed, when one con- 
siders that the Great Eastern, for instance— which is Jying so close 
to the Glatton that I was tempted yesterday to go over her and 
amuse myself with the wonderful contrast between the two vessels 
—is not“more, speaking roughly, than 84ft. broad, to, say, 60ft. in 
height, and 700ft. in length. The Glatton maintains this great 
breadth almost throughout, broadening out at once both fore and 
aft with as little symmetry as a spoon, which, indeed, her main 
deck in no slight degree resembles, except that it is flat instead of 
concave. One is obliged to talk about *‘decks” in describing the 
Glatton, just as one is obliged to call her a ship, but one word is 
scarcely less suggestive of misleading associations than the other, 
Her main deck is, fore and aft, for all the world like a spoon-shaped 
wharf, perfectly flat, with no bulwark, nor anything but a single 
iron chain running roundit. As it is only 3ft. above the water, 
and there is nothing to keep this off in rough or even roughish 
weather, every wave would break over it--it would be practically 
under water; but the Glatton thinks nothing of this, and bas 
quite made up her mind and machinery to it. The sea may rush 
over her and about her as much as it pleases, it can’t get into her. 
She carries her armour-plating outside, and it extends 7ft., that is, 
4ft. above and 3ft. below the water. Its thickness all round is 
12in. iron above and 10in. below, with 16in. oak, except near her 
extremities, where the iron is 8in. As a general rule, her armour 
consists of wood between two plates of iron. Thus, her turret is 
protected laterally by 12in. iron, then I6in. teak, and then a so- 
called skin plate of 23in. The armour of her breastwork is 
almost to an inch the same. Some notion may be given of the 
protective power of her armour by mentioning that it exceeds 
1100 ,tons in weight. Her tonnage is over 2700 tons, and she 
carries 500 tons of coal, 

Deck No. 2 is even less, if possible, like an ordinary deck. It 
is called the breastwork deck, or turret deck, because it is formed 
by the surface of the breastwork or massive covered platform of 
iron, about 7ft. high, and 120ft. long, running irreguiarly round 
the central compartments of the ship, protecting the vitals, if 
I may so call them—such as the base of the turret (on which 
the whole fighting power of the ship depends), and the bulk of the 
machinery. Her turret revolves either by steam in about thirty 
seconds, or by hand in about three minutes. As both her two 
guns can rake directly aft within a few inches of the base of the 
hurricane deck, as well, of course, as forwards and to both sides, 
the revolution is as perfect as it can be. The guns are 12in. bore, 
weighing 25 tons each, and doing good work with a 6001b. shot or 
shell at 4000 yards. Their lowest depression, port and starboard, 
is 5 deg., and the shot can strike the water so near as twenty yards 
or thirty yards. Their highest elevation is 14 deg. The largest 
or battering charge of powder is 75 lb. Deck No. 2 ends forward 
at the turret, but aft it is continued by a light platform, very like 
a pretty miniature pier, supported on slender shafts. About a 
dozen feet above deck No. 2, but not commensurate with it, comes 
No. 3, or the hurricane deck, a portion of it being of the same 
elegant pier-like pattern; but its most distinctive feature—at least 


Her future captain, Lord John Hay, was there, as also | 


| with the interior of the ship, which would thus resemble some- 


what a man in a diving apparatus, who, though completely sub- 
=o can receive his supply of air and even his instructions from 
above. 

So much for the exterior of the Glatton—that is, from a general 
and very rough bird’s-eye point of view. The interior one sees of 
course only in detail, and thus viewed it struck me principally as 
a highly ingenious arrangement for cramming air-tizlt safes, from 
eighty to ninety in number, into the smallest room conceivable. 
The economy of space carried out everywhere is perfectly mar- 
vellous, and some of the safes are so low and their intercommu- 
nicating staircases so narrow and pinched in, as almost to suggesta 
suspicion that their contriver wishes to exclude all stout and tall 
men from the navy. There is one staircase which I would defy 
any tolerably stout man to get up, though he knew that a 6091b. 
shell was shortly going to burst below him. Horizontally the 
interior is divided into three flats, if I may so call them, except in 
the regions of the boiler and engine: the first consisting of the 
officers’ and men’s quarters; the second of store and ammunition 
rooms, with here aud there empty spaces ; the third of nothing but 
empty spaces; and last and lowest of all comes the double bottom. 
Vertically the interior is divided into nine compartments, of which 
any one can be at a moment’s notice isolated completely from all 
the rest, and have water, for instance, fariously pumped into or 
out of it by a system of piping, while the adjoining com- 
partment is perfectly dry. This principle of. isolation, in- 
tended obviously to prevent partial injury from becoming 
general, is one of the cardinal characteristics of the ship's 
struction, and is carried so far that not only each of the nine 
compartments, but even the subdivisions of these compartments, 
can be turned each into a self-sufficing world of it own, to be 
destroyed by fire or water without involving othér worlds in its 
destruction. In fact, almost every space in which human beings 
can turn round is an air-tight box titted up with the most ingenious 
contrivances, not merely for isolating it, but for doing so from 
above—if necessary, without approaching it, and when you have 
done it informing you by tell-tale indicators that itis done. There 
are actually somewhere about 250 appliances for keeping up this 
intercommunication in the shape of water-tight doors, hatches, 
valves, pipes, and tubes. The Glatton is certainly not the place 
a man fond of light and room would choose to live in; but, having 
heard alarming rumours of their closeness and stifling scarcity of 
air, I was amazed to find every nook and corner perfectly fresh 
and cool—indeed, cold. The engine-room is, I think, cooler than 
any on board ship I have ever been in. ‘This is due to an admi- 
rable system of ventilation. The air is forced by steam-worked 
fans into a labyrinth of pipes, permeating the Vessel as arteries 
the human body, and by simply turning a cock in any one of these 
pipes air is let into each room or safe as easily as water. Of the 
two fans only one was working, and that at quarter speed; yet 
the ship was everywhiere perfectly cool. 

We made for the Nore to get a safe range for the guns, Captain 
Luard steering the ship, which can be steered in four different 
wags, or rather places, from the hurricane deck, and communi- 
cating with the engine room by Gisborne’s mechanical telegraph, 
which works so easily and safely that though quite a recent inven- 
tion it is already being largely used in merchant sbips, and will, 
it is to be hoped, become universal in men-of-war. Standing 
between a pair of dials, communicating with the ship's two en- 
gines, the captain not only telegraphs his own order to the engiae 
rvom, but almost instantaneously gets back a telegram to say that 
the order has been duly received, while, as a still further precau- 
tion, another pair of dials, giving no additional work, inasmuch as 
they are self-acting, with tell-tale indicators, show whether the 
engine itself has obeyed the engineer, by noting its direction and 
the number of revolutions it makes. In this instance the engines 
—00-horse power, but capable of being worked up to 3000—tie 
sister engines to those which, in the Vanguard, gave such unqua- 
lified satisfaction, obeyed to perfection. 

As soon as the ship had got far enough for a safe range to be 
obtained—no easy matter, on account of the number of sailing 
vessels about—the firing commenced, first with one gun firing .. 
55 lb. charge to the fore, then both guns simultaneously, then port 
aud starboard, and so on gradually until the great and severest 
test of the day--the simultaneous firing of both guns, each witli » 
battering or 551b. charge, directly aft, the muzzles of the guus 
being brought within a few inches of the base of the hurricane 
deck, and their shot raking its sides and the surface of the 
turret deck. The terrific concussion of air produced by the ex- 
plosion of 150 lb. of powder would thus be brought to bear 
directly and closely upon both, and grave apprehensions were 
entertained by some as to the result, It was feared that planks, 
bolts, and bars, would start, and that even the boats, high placed 
as they were in order to be out of reach of the concussion, might 
be blown away. Nobody was allowed to remain on the hurricane 
deck, which was abandoned to a few dummy men propped up 
roughly with cross sticks, and distributed about in different 
postures, to see what effect the concussion would have on their 
centre of gravity. Basins of water were also placed on the deck 
and in the pilot tower. Thanks, however, to the admirable 
solidity of the ship’s construction, the apprehensions of evil were 
not realised. The water was partially spilt, and in all parts of 
the ship objects but loosely fastened were thrown about, and one 
compass glass was cracked; but the dummies manfully held their 
ground, nor was any machinery injured. The Gisborne telegraph, 
though almost immediately above the guns, was not in the 
slightest degree strained. The sole accident which occurred was 
the derangement of the steam steering gear, due to the deflection 
of the deck caused by the concussion; but this can easily be 
obviated on a future occasion. It may, therefore, fairly be said 
that the Glatton, as far as this trial is a test—and nothing was 
omitted to make it severe—has justified the highest expectations 
of those who, despite the croakers, dared to put faith in her; and 
that well handled, as she is likely to be, she may prove unrivalled 
for coast defence. Whether she could ever venture out to sea is a 
doubtful question, which, however, it may possibly be found 
worth while to solve.—TZ'imes. 
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to the eye—is that it is closed in all round by h k nettings, 
above which are swung the boats, 
Another curious feature of the hurricane deck is the conning or 
ops tower, about 10ft. om and 24ft. square—a decidedly tight 
t for a stout man, especially as part of the room is taken up by a 
ladder, a small steering wheel, an indicator communicating with 
the turret, and three speaking tubes communicating respectively 
with the turret, the engine room, and steering wheel. In fact, the 
occupant has barely elbow room. The theory of the pilot tower is 
that the captain, or whoever occupies it, should thence alone 
manage and fight the ship, there being at each side of him slanting 
holes, through he could watch his opponent. But his looking out 
would be very imperfect, to say nothing of the fact that, though 
he is supposed to be sheltered, a shot striking outside the tower 
would pretty inly kill or disable him, and many critical 
moments might be lost before the accident could be discovered and 
he got out and rep Nor could he remain in the tower if his 
own guns had to be fired aft, as the concussion of air close by 
would probably kill or disable him. It is probable, therefore, that 
the pilot tower would never really be made much use of, but that 
the captain would fight his ship in the turret, from which he steers 
by sounding tubes, The theory of the hurricane deck is, that in 
a heavy sea or in action all the in the lower decks might 
be closed by water-tight f i and the ventilators and stair- 
cases of the hurricane deck be sole means of communicating 





and <¢ was on ‘* Pneumatic Despatch Tubes—the circuit 
system,” by Mr. Carl Siemens, M. Inst. C.E. 

The author commenced by remarking that, soon after the intro- 
duction of the electric telegraph, it was found necessary, in largo 
towns, to establish branch telegraph stations, at which messages 
could be collected for, and to which messages could be sent from, 
the central station. Both telegraph wires and messengers were 
tried for the me ge of wy oY up communication between the 
central and branch stations; but neither of these means was foun: 
perfectly satisfactory, as the messengers proved too slow, and re- 
telegraphing the messages added another chance to their being 
mutilated in transmission. Under these circumstances, the Elec- 
trical and International Telegraph Company connected their 
central station in Telegraph-street, and their nearest branch st:- 
tions in the City, by means of pneumatic tubes, through which 
carriers, containing messages, were forced in one direction by com- 
pressed air, and in the other by the air of the atmosphere flowin; 
through the tubes into an exhausted receiver. This system of 
tubes, which was designed and carried out by Mr. Latimer Clark, 
M. Inst. C.E., and Mr. Varley, M. Inst. C.E., was still in exis- 
tence, and had indeed been considerably extended since the tele- 

phs had passed into the hands of the Post-office authorities. 
Sus worked by means of air-pumps, actuated Engen engines 
placed in the basement of the central station. system had 
comparatively a very limited power of despatching messages, 
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except for short lengths, as it was necessary to wait till a carrier 
had completed the whole of its journey in one direction before 
another could be sent in the other direction, and it did not admit 
of intermediate stations being inserted, but every two stations 
niust be connected by means of a separate tube. 

In April, 1863, the Prussian Government applied to Messrs. 
Siemens and Halske, of Berlin, to propose a system of pneumatic 
tubes for that city. After making numerous experiments that 
firm proposed laying tubes, arranged in a circuit, to be traversed 
by a continuous current of air always kept flowing in the same 
direction. The peculiarities of this system, namely, the con- 
tinuous current of air and the power of putting carriers into the 
tubes at any point, gave it great superiority over previous systems 
in the amount of work it was capable of doing. The Central 
Telegraph Station and the Exchange at Berlin were connected 
together, on Messrs. Siemens and Halske’s system, in 1865, by 
means of two parallel lines of drawn wrought iron tubing, 2}in. 
internal diameter, one tube being used exclusively for the passage 
of carriers in one direction, and the other for carriers going in 
the opposite direction, The continuous current of air was pro- 
duced by means of a steam engine, working a double-acting air- 
pump in the basement of-the telegraph station. After the first 
line had been in use in Berlin for a year and a-half, and had 
proved perfectly satisfactory, the Prussian Government ordered 
an extension from the Telegraph Station to the Potsdamer Thor, 
with an intermediate station at the Brandenburger Thor, and 
expressed the intention of providing the whole of Berlin at a 
future time with a network of pneumatic tubes. The totallength 
of the pneumatic lines laid in Berlin was 52,000ft., including the 
first experimental line of 5670ft. On account of the great length 
of the second circuit of tubes they were made 3in. in diameter 
inside, and this dimension would be adhered to in future ex- 
tensions. 

There was also a circular pneumatic system in Paris, but the 
continuous current of air was not used, Messrs, Siemens and 
Halske recommended their plan to the French Government before 
the Berlin line was constructed ; but the French Government pre- 
ferred a modified arrangement of their own. Each station on the 
French line was provided with large air-tight vessels, which were 
in communication with the water mains of the town. By admit- 
ting water under a considerable pressure the air in the vessels 
could be compressed to about two-thirds of its volume, and by 
means of the air so compressed the carrier, or train of carriers, 
was driven to the next station, from whence it was again driven to 
a further station, by the air which had been compressed in another 
set of vessels, and so on, from one station to another, at stated 
times, round the circuit. The author observed that the consumption 
of water by this system must be enormous, because, as the air was 
compressed to two-thirds of its ordinary volume, for every volume 
of air used the expenditure of a volume and a-half of water was 
required, The French line was circular, in so far as it started 
from the Central Telegraph Station, and passed through four 
stations, namely, at the Madeleine, the Grand Hotel, the Bourse, 
and Post-office, and returned to the Central Telegraph Station ; so 
that the carriers were always sent through the tubes in the same 
direction. The working powers of this system were of course 
very limited. 

In London there was another pneumatic line which should be 
mentioned, although not designed for the conveyance of telegrams 
or single letters, but of large parcels ; namely, the large cast iron 
tube, of a D section, running from Euston station, vid Holborn, to 
the General Post-oflice.* 

Five or six years ago Messrs. Siemens Brothers tried to induce 
the Post-office authorities to adopt their system of pneumatic 
tubes for the conveyance of letters in London ; but it was only in 
December, 1869, when the telegraph lines were being taken over 
by the Government, that they received an order to lay an experi- 
mental circuit between the Central Telegraph Station arid the 
General Post-oftice in St. Martin’s-le-Grand. This line was com- 
pleted and opened for traffic in February, 1870, and, after half a 
year’s work, the great advantages of the system having shown 
themselves, a further length to Fleet-street, and subsequently to 
the West Strand office at Charing Cross, was decided upon. The 
different stations were connected by two lines of wrought iron 
tubing, having an internal diameter of 3in.; both lines were 
laid in the same trench, at a depth of about 12in. below the pave- 
ment, and parallel to one another. The tubes forming the 
circuit were of an average length of 18ft. 8in. For turning round 
street corners, and for rising and falling in the different build- 
ings, pieces bent to a radius ‘of 12ft. were used. The ends of 
every two consecutive tubes were brought close together, and 
joined by means of a cast iron ‘“‘double collar,” similar to 
those used for joining cast iron water pipes, but having in the 
centre of its length an annular projection 2in. wide, which was 
bored out just to fit over the ends of the tubes to make them butt 
true. A common lead and yarn joint was wade at each end of the 
collar, Water-traps, communicating by means of slots with the 
bottom of the tubes, were placed at depressions on the line, to 
enable water, which might have got into the tubes through con- 
densation or otherwise, as well as dust, or foreign matter, to be 
drawn off, without its being necessary to take up any of tie tubes. 
A current of air was constantly circulating through the tubes, by 
means of a steam engine and double acting air pump, supplied by 
Messrs. Eastons, Amos, and Anderson, placed in the basement of 
the Central Telegraph Station. Each station on the circuit had 
two sending and receiving instruments, one on the top and 
another on the down line of tubes. The instruments consisted of 
two short tubes, fixed side by side ina rocking frame, each of 
which could be brought into line with the circuit of tubes, at the 
pleasure of the attendant. Each end of the rocking frame was 
faced, and worked against the faced side of a boss, into the centre 
of which was fixed a piece of wrought iron tube, forming part of 
the circuit. Three annular grooves were turned in the faced side 
of the boss round the tube forming the end of the circuit. The 
use of these grooves was to prevent the escape of air between the 
ends of the rocking frame and the bosses at either side of the 
apparatus. One of the tubes in the rocking frame, that called 
the sending or ‘* through” tube, was simply a hollow cylinder, of 
the same internal diameter as the tubes forming the circuit. 
When this tube was in line with the main tubes a carrier could 
pass through the instrument without being stopped, and this tube 
was used when it was desired to put carriers into the circuit. 
The other, or receiving tube, had a perforated diaphragm at its 
‘down stream ” end, so as to arrest the carriers when it was 
placed in line with the main tubes of the circuit. This tube was 
D-shaped in section, with a flat cover, which could be taken off if 
required; as, for instance, to remove carriers, should two arrive 
at once, and so prevent the rocking frame being moved. The flat 
cover of the receiving tube was furnished with a pane of glass, to 
enable the attendant to see when a carrier had arrived. To 
prevent the continuous flow of air in the whole system of tubes 
10m being impeded, should the receiving tube be left in circuit 
after it had caught a carrier, there was a by pass, which commu- 
nicated with the tubes of the circuit on both sides of the instru- 
ment. A sliding rod, held on suitable supports, was supplied for 
pushing the carriers out of the receiving tube when intercepted 
and brought out of the circuit. The pulation for ing and 
receiving carriers was exceedingly simple, and a treadle was pro- 
vided to enable the attendant to move the rocking frame with his 
foot. The carriers for the reception of telegrams, letters, Xc., 
consisted of small cylinders made of gutta-percha, papier maché, 
or tin, covered with felt, drugget, or leather. It was found in 
gg? that the carriers need not fit the tubes at all accurately. 

Ir, Cullie, M. Inst. C.E., chief engineer of the Post-office tele- 
graphs, had adopted the block system, such as was used on rail- 
ways, for working the tubes, and he employed instruments intro- 
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ead before the British Association in 1870, by Robert Sabine, Assoc. 
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duced by Mr. Tyer, Assoc. Inst. C.E., for making the signals. 
The use of the block system prevented the tubes being able to 
develope their full working powers, which would be obtained by 
sending carriers one after another at half-minute or shorter 
intervals—a mode of working that coy]d be easily carried out with 
a constant current of air, as was the case when the circular system 
was worked independently of other systems, which was not yet 
the practice in the metropolis. The total length of line now 
working in London, from Telegraph-street to the West Strand 
Office and back, was 6890 yards, as follows:—From the instrument 
room on the third floor of the Central Telegraph Station to the 
General Post-office, 852 yards; from the General Post-office to the 
Fleet-street office, 1206 yards; and from the Fleet-stree office to 
the West Strand office, near Charing Cross, 1387 yards. J 

The following results as to speed were obtained during experi- 
ments made with the two sections first opened. The mean 
pressure during those experiments was 7 lb. per square inch at one 
end of the circuit, and the vacuum at the other end of the circuit 





was llin. of mercury; under these conditions, the circuit being 
worked with both pressure and vacuum, the times were :— 
Yards. m. 8. 
Telegraph-street to General Post-office.. uw. 1 
General Post-office to Temple Bar.. .. -. 1,206 .. «- 2 28 
Temple Bar to General Post-office.. .. «. 1,206 .. +. 2 IW 
General Post-office to Telegraph-etreet.. .. 852 «2 » 1 18 
4,116 7 45 





These experiments proved that the speed of the carrier was 
much greater as it approached the vacuum end of the tube than 
it was at the other end. 

The necessity of having a steam engine with air-pumps and 
reservoirs was a great hindrance to the general introduction of 
pneumatic tubes; but this inconvenience had been successfully 
removed by the construction of an exhausting apparatus, working 
by the direct action of steam upon a current of air. In this 
exhausting apparatus the steam from a boiler was made to issue, 
in the form of a hollow cylinder, from an annular nozzle placed in 
the centre of the apparatus, the opening having a width of about 
one millimetre all round. The steam issuing in this form had the 
greatest possible surface, both inside and out, for contact with the 
air in the apparatus, which air was in connection with, and was 
drawn from, the pneumatic tubes. With one of these exhausters 
a vacuum equal to a column of 23in. of mercury was obtained, 
with a less expenditure of steam than would be required to work 
a steam engine and pump to effect the same object. The principal 
recommendation of the steam exhauster, besides its extreme sim- 
plicity and the smail space it occupied, was its cheapness of con- 
struction, as the cost only amounted to about one-twentieth part 
of an engine and pumps. 

Where so large a traffic was not expected as in London, the 
tubes, instead of being laid side by side in the same trench, could, 
at a trifling additional cost, be laid in a large circuit, and so be 
made to include many more intermediate stations, each station in 
that case having only one sending and receiving instrument. 

Experiments made at Derlin prove that, in very long lines of 
tubes of small diameter, a sufficient velocity of the column of air 
could be obtained with the pressure at the two ends differing 
within quite practical limits. If the carrier was made so as to 
move with very little friction its speed would be nearly equal to 
that of the air byitself. The momentum of the carrier and that 
of the column of air might be entirely disregarded, as both were 
infinitely small when compared with the prevailing friction of the 
air in the tube. As under equal conditions of pressure at the two 
ends the speed in the tube increased as the square root of the 
diameter, and decreased as the square root of the length of the 
tube, the length of a pneumatic system might be extended with 
similar results as to speed, in the same proportion as the diameter 
of the tubes could be increased; that was, the same speed as was 
obtained through a tube of a certain diameter and length, might 
be obtained through another of double the Jength and double the 
diameter, the difference of the pressures at the two ends of the 
tubes remaining identical. 

Up to the present time, as far as the public was concerned, the 
pneumatic tubes in London, Berlin, and Paris had only been used 
for the conveyance of telegraphic messages; but the British Post- 
office authorities had already considered the question whether it 
would not be advantageous to have the letter-post service in 
London executed by means of pneumatic tubes. With such a 
system of distribution an accumulation of letters at principal 
offices would be entirely avoided. 
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meuts in the treatment of sewage for the purpose of obtaining there- 
from useful products, such as manure and cement.” 

2249. WILLIAM Prosser, Corporation-street, Manchester, ‘‘ Improvements 
in machinery for pulverising or mixing mineral and vegetable sub- 
stances.”—26th August, 1871. 

2303. ALFRED WELCH, Southall, Middlesex, ‘‘Improvements in cattle, 
horse, or sheep trucks.”—1st September, 1871. 

2335. Luusomir KteritJ, Belgrad, Serbien, ‘A new cartridge for blast- 
ing and mining purposes.”—4th September, 1871. 

2355. Epwarp THomas Huoues, Chancery-lane, London, ‘‘ An expansion 
valve with self-acting valve motion.”—A communication from Francois 
Windhausen, Brunswick, North Germany.—6th September, 1871. 7 

2401. WiLt1am Henry Bartow, Old Palace-yard, Westminster, ‘‘ Improve- 
ments in pumps, water meters, and engines for obtaining motive 
power.”—12th September, 1871. 

2531. Ernest Baupot and Epwarp Roerrcer, Place Philippe de Girard, 
Lille, France, ‘‘ Improvements in obtaining motive power by the 
heat diffused in the air, or any other fluid or liquid body.”—25th 
September, 1871. 

2536. JoserH Simpson, Soho Ironworks, Manchester, ‘“ Improvements in 
hydraulic presses for baling cotton and other materials and packing 
goods, and in economising power in such presses.”—26th September, 

oa. 

2559. Joun FrEDERIC,;CooKE, Cannon-street, London, ‘An improvement 
in the manufacture of pocket pencils.”—28th September, 1871. 

2578. MaTrHew Witson, Hills-place, Oxford-street, London, ‘‘Improve- 
ments in etench traps.”—29th September, 1871. 

2589, CuristopHER CatLow, Burnley, Lancashire, “Improvements in 
looms for weaving.”—30th September, 1871. 

2596. THEOPHILUS VARLEY, Barclay-road, Leytonstone, Essex, and 
Freperick Henry VaRLEY, Mildmay Park Works, Mildmay-avenue, 
Stoke Newington, London, ‘‘Improvements in electric telegraphs, 
part of the invention being applicable to other purposes.”—2nd 
October, 1871. 

2610. AcuILLE Serre, Mayfield-terrace, Dalston, Middlesex, ‘‘ Improve- 
ments in means or apparatus for insuring better control over horses.” 
—A communication from Pierre Chagnaud, Mombus, Bergerac, Dor- 
dogne, France. 

2614. Henry Kuysey, Nottingham, “ Improve: 
partly applicable to steam engines generally and 
8rd Oc , 1871. 

2618. Epwarp VansiTrartT Neate, Church-row, Hampstead, Middlesex, 
“Improvements in apparatus or appliances for stopping and regulating 


“eT. 





ts in steam winches, 
to other purposes.”— 





the extent of angular motion, and intended, though not exclusively 
so, to be adapted to doors and French and other windows.” 

2626. Witztam Irtam Exwis, Murray-street, Higher Broughton, Man- 
chester, ** Impro ts in bh y for forcing and exhausting air 





or other gases,”—4th October, 1871. 

2640. ALEXANDER Browne, Gracechurch-street, London, ‘‘ An improved 
revolving pistol toy.”—A communication from Claude Francois Anatole 
Basset, Paris.—5th October, 1871. 

2651. Wittiam Ropert Lake, Southampton-buildings, London, ‘‘Im- 
provements in grain elevators, chiefly designed for the loading and un- 
loading of ships end similar vessels.”—A communication from Ovid 
Miner Gould, Montreal, Canada. 

2652, Bristow Hunt, Serle-street, Lincoln’s-inn, London, ‘‘ Improvements 
in or connected with steam boilers.”—A communication from James 
Stone, Ceylon.—6th October, 1871. 

2693. GEORGE ALLAN, Finborough-road, West Brompton, London, and 
Joun Grecory, Palace-road, Lambeth, Surrey, “Improvements in 
chairs, sleepers, or supports for the permanent way of railways and 
tramways.”—11th October, 1871. 

2711. Joun Henry Jonnson, Lincoln’s-inn-fields, London, “‘ Improve- 
ments in shearing or cutting the wool or hair of animals, and in the 
apparatus employed therein.”—A communication from Jean Baptiste 
Marié Prosper Closson, Paris. 

2713. James JoHn FREDERICK Stevens, Darlington Works, Southwark, 
Surrey, “ Improvements in apparatus for working railway signals.” _ 
2714. Louis Srerye, Victoria-chambers, Westminster, ‘' Improvements in 
meters for water, gas, and other fluids.,—A communication from 

August Almqvist, New York, U.S. : 

2717. JoserpH LODGE, Whitecroft, near Lydney, Gloucestershire, “ Im- 
pro ts in the facture of artificial fuel.” 

2719. Witt1AM Ropert Lake, Southampton-buildings, London, “An 
improved method of and apparatus for washing, scouring, or cleansing 
clothes, wool, and other textile articles and materials.”—A communi- 
cation from Matilda Lang, Melbourne, Victoria.—13th October, 1871. 

2725. Rogert Francis Faire, Victoria-chambers, Westminster, ‘‘ Im- 
proved means of working the waste cocks of engine cylinders.” : 

2735. ALEXANDER CAMPBELL Duxcan, Manchester, ‘“ lmprovements in 
madder dyeing.”—14th October, 1871. 

2739. GeorGe Witson Murray and Grorce Mincay Garrarp, Banff 
Foundry, Banff, N.B., ‘‘ Improvements in apparatus for ploughing or 
tilling land.” 

2741. GeorGe Lovucuton, Birmingham, “ Improvements in balances cr 
weighing machines.” . 
2745. Ropert Pryxyey, Bread-street-hill, London, ‘‘ Improvements in 
the production of colours from aniline in dyeing und printing.”—l6th 

October, 1871. 

2748. Hucu Suaw Duyn, Riccarton, Ayrshire, N.B., “Improvements in 
boring and winding machinery connected with boring for minerals, 
wells, blasting, and such like purposes.” 

2752. Georce RyDILL, Maze Pond, Borough, Surrey, ‘‘ Improvements in 
the process for extracting, dyeing, or staining and changing the 
colour of woollen piece goods, woollen rags, and animal substances.” 

2755. ALEXANDER Mann, Holley-street, Dalston, Middlesex, ‘‘ Improve- 
ments in taps or valves.” 

2759. AtrReD Vincent Newton, Chancery-lane, London, ‘ Improve- 
ments in electric batteries, and in the means for exciting the same.”— 
A communication from Louis Bastet and Henry Seligman, Tarrytown, 
New York, U.S. 

2761. James WELSH, Davip Horr, JaMEs CAMPBELL STEVENSON, Liverpool, 
** Improved means and ap tus to be used in purifying atmospheric 
air previous to admission into dwelling-houses, public and other 
buildings, in the ventilation of such buildings, and regulation of the 
temperature thereof.”—17th October, 1871. 

2764. Wittram Wricut, Sheffield, “Improvements in apparatus for 
flushing water-closets and other purposes.” 

2766. JAMES GuRRtN, Highgate-road, London, “Improved apparatus for 
fastening immediately and securely any broken bar, carriage pole, 
shaft, oar, scull, mast, or scaffolding.” ’ 

2774. Leopotp CHaRLEs Martin, Abernethy House, Mount Vernon, 
Hampstead, Middlesex, ‘‘ Improvements in the construction of rails 
for tramways, and the formation of roads for the same.”—18th 
October, 1871. b 

2785. James Swan, Seymour, New Haven, Connecticut, U.S., ‘‘ A certain 
improvement in augers and bits.”—19th October, 1871. 

2807. Georce RYAILL, Maze Pond, Borough, Surrey, ‘‘ Improvements in 
machinery for drying and cleaning animal and vegetable substances 
known as the shake willies.” 

2808. THomas James Swinburne, South Shields, Durham, ‘‘ Jmprove- 
ments in kilns used in the manufacture of plate glass.”—20th October, 
1871. 

2813. James Perrie, Rochdale, Lancashire, “‘ Improvements in valves of 
steam engines.” 

2815. Kpwarp THomas Hvucues, Chancery-lane, London, ‘‘ An improved 
liquid meter.”—A communication from Theodore Alden Curtis, Spring- 
field, Hampden, Massachusetts, U.S. —2lst October, 1871. 

2853. Jonn Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘ Improve- 
ments in roving frames.”—A communication from Eustis P. Morgan 
and James H. McMullan, York, Maine, U.S. 

2855. WittiamM Joun Hay, Powis-gardens, Talbot-road, Bayswater, 
London, “Improvements in preparing cork for use as a pting 
medium, and for filling in spaces in ships, vessels, rafts, pontoons, an 
other structures.” 

2857. Georce Camp, Whitfield-street, Fitzroy-square, London, “ Improve- 
ments in the construction of harmoniums,” 

2859. SterHen ALLEY, Glasgow, Lanarkshire, N.B., “‘ Improvements in 
wheels for steam and other carriages.” 

2863. JosepH Smita, Coventry, Warwickshire, ‘‘ Improvements in obtain- 
ing and applying motive power.” 

2865. Witt1aM Rosert Lake, Southampton-buildings, London, ‘‘Im- 
provements in apparatus for feeding revolving guns with cartridges.”— 
A communication from Joseph Trawniczek, Vienna, Austria. 

2867. Toomas James SmirTu, Fleet-street, London, ‘‘ Improvements in 
wheels, and in axles for carriages and other vehicles.”"—A commani- 
cation from Auguste Lengelée and Leon Bouttier, Rue Fontaine au Roi, 
Paris.—25th October, 1871. 

2870. Henry Granam Lawson, Budge-row, Cannon-streect, London, 
“Improved mechanism for transmitting power.”—A communication 
from William F. Goodwin, Metuchen, New Jersey, U.S. 

2872. Henry Grawam Lawson, Budge-row, Cannon-street, London, 
“Improvements in harvesting machines.”—A communication from 
William F. Goodwin, Metuchen, New Jersey, U.S. 

2874. Epwarp Wittiam PaRNELL, Liverpool, “Improvements in the 

facture of phosphatic fertilisers.” 

2875. Witu1aM Ropert Lake, Southampton-buildings, London, ‘An 
improved method of preserving wood.” — A communication from 
Nathan H. Thomas, New Orleans, Louisiaria, U.S. 

2876. Epwarp Munpy, Stalybridge, Lancasbire, ‘‘ Improvements in or 
applicable to arrangements or apparatus for heating feed-water, termed 
ecunomisers.” 

2877. Witt1am Henry Cuase, Southampton-buildings, London, “ An 
improved animal trap, chiefly designed for catching rats and mice.” 

2880. ALFRED Vincent Newron, Chancery-lane, London, ‘‘ Improvements 
in breech-loading ordnance.”—A communication from Nathan Thomp- 
son, Brooklyn, New York, U.S.—26th October, 1871. 

2883. Evcenio pe Zuccato, Hunter-street, Brunswick-square, London, 
“Improvements in apparatus for making and copying drawings and 
writings.” 

2884. Francis Wituiam Wess, Crewe, Cheshire, “Improvements in 
locomotive engines and railway brakes.” 

2885. Isaac PaRKIN and Joun Lewis, Preston, Lancashire, ‘‘ Improved 
studs for sharpening horseshoes for frosty or slippery roads.” 

2886. Paitie Cuartes Evans, Brimscombe, Gloucestershire, ‘‘ Improve- 
ments in lighting and heating, and in apparatus employed therefor.”— 
27th October, 1871. 

2892. GeorGe GREEN, Aberystwith, Cardiganshire, ‘‘ Improvements in 
apparatus for separating ores and other materials.” 

2893. Ropert Ferric and Jonn Murray, Paisley, Renfrewshire, N.B., 
‘** Improvements in dyeing textile materials.” 

2894. Joun Campion, Louth, Lincolnshire, ‘‘ Improved apparatus to be 
used in the manufacture of certain kinds of confectionery.” 

2895. ALFRED VinceNT Newton, Chancery-lane, London, ‘‘Improve- 
ments in sawing hinery.”-—A ication from Pierre Emile 
Counord, Paris. 

2896. James Howarp, Bedford, “‘ Improvements in ploughs.” 

2901. Herpert WittiaM Hart, George-street, Hanover-square, London, 
“Improvements in hats and caps and coverings for the head.”—28th 
October, 1871. 

2904. Granam WILliaAM BeTHaM Epwarps, Bredfield, Suffolk, “‘ Improve- 
ments in or machines for setting corn and seeds.” 

2905. WiLLiaM ScanTLeBuRY, Holloway, London, “ Improvements in the 
construction of harmoniums.” 

2908. Joun Henry Jonnson, Lincoln’s-inn-fields, London, “Improve- 
ments in paving and bes gen | roads, streets, and footways, and in 
the ee employed therefor.”—A communication from Charles 
Felix Sebille, Paris. , 

2909. FREDERICK AUGUSTUS WENDEROTH, Philadelphia, Pennsylvania, 
U.S., “‘ Improvements in photographic pictures.” 

2910. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘ Improve- 
ments in rollers used in spinning hinery.”—/ ication from 
Manuel Fo ge Jonas Lavater and Adrien Michel, Boulevart St. 


2911. Writiam Rosert Lake, South pt gs, London, “ Im- 
provements in metallic packing for the piston and valve rods of steam 
and other engines.”—A communication from George M. 
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ro William R. Smith, Providence, Rhode Island, U.S.—30th October, 


2 
201s. Wriuam Epwix Heatu, Camden-road, St. Pancras, London, ‘* Im- 
ete in the permanent way of street tramways and lines of 
railway. 





Inventions Protected for Six Months on the Deposit of 
pecifications. 


2954. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in revolving battery guns.”—A communication from Richard 
Jordan Gatling, Hartford, Connection, U.8.—3rd November, 1871. 

2960. ALEXANDER Metvitte Cuark, Chancery-lane, London, “‘ Improve- 
ments in apparatus for distilling naphtha and other hydrocarbon 
liquids."—A communication from Charles Pratt, Brooklyn, King's, 
New York, U.S.—Srd November, 1871. 

2067, WILLIAM Cary, Secpen, ‘New York, U.S., ‘Improvements in 
purifying and atrating: = produced by the condensation of steam 
from steam eng ber, 1871. 








P .tents on which the Stamp Duty of £50 has been Paid. 
3397. Ropert McHarpy, Edinburgh, Midlothian, N.B., “ Hoeing.”—9h 





Novem'er, 1 
3101. Witt1am Kopert Lake, South ton-buildings, London, “Securing 
door knobs, &c., ”_9th Nove mber, 1868. 


3405, THomas Rose, Oxton, Cheshire, and Robert EMERSON ,Grsson, 
New Brighton, Cheshire, ‘‘ Utilising certain waste material obtained in 
treating cotton seed.”—10th November, 1868. 

3419. Henry Bessemer, Queen-stree ou, Cannon-street, London, 
“Cast steel, &c.”—10th November, 1 

3442. Georce Prestox Ware, Furnival’sinn, London, ‘‘Screw piles, 
«c.”—12th November, 1868. 

3451. CHARLES MARKHAM and WiLuaM Kwyicutox, Staveley Coal and 
Ironworks, near Chesterfield, Derbyshire, ‘‘ Moulding pipes, &c.”—13th 
November, 1868. 

3453. Cuartes MarkwaM and WituiamM Kwyiaurox, Staveley Coal and 
Ironworks, near Chesterfield, Derbyshire, “‘Moulding and drying 
moulds for pipes, &c.”—13th November, 1868. 

3170, Jonn Cameron MacDowacp, Waddon, near Croydon, Surrey, and 
Josepu CaLvervey, Albany-road, Camberwell, Surrey, ‘‘ Stereutype 
printing surfaces, &c.”—-14th November, 1868. 

3941. GeorGE TOMLINSON BOusFIELD, "Loughborough Park, Brixton, 
Surrey, “‘ Steam valves.”—24th December, 1863. 

3422. Richard Ha.uimay, Worsley, Lancashire, “Oiling the axles of 
colliery wagons, &c.”—11th November, 186' 

3403. Henry LeonaRD Sianean, Geaatetdl Kent, “‘ Rotary engines and 
pumps.” — 10th November, 1868, 

3424. Wituam Sparks THomson, Cheapside, London, “ Corsets, jackets, 
mantles, &c.”—11th November, 1868. 

3:41. WorpsworTH DonisTHoRPE, Trinity College, Cambridge, “ Steam 
hammers, &c.”—12th November, 1868. 

3542. Jonn Sims, Trinity-street, verpool-road, London, “ Applying 
ornaments to woven and felted fabrics.” —21st November, 1 1868. 

3449 Curron Epcecumpe Brooman, Fleet-street, London, * ‘ Hangings 
and coverings for walls, "—13th November, 1868. 

347l. Henry Arrken, Falkirk, Stirlingshire, N.B., “* Treating iron ores or 
ironstones.”—14th ‘November, 1868. 

3603. Jonn §rxcock, Hagley-roud, Birmingham, “ Ratchet braces, &c.”— 
2th November, 1868. 

3858. Joun Eprivce and Joet Merrett, Birmingham, ‘‘ Tinning pins, 
&c.”—-18th December, 1868. 


Patents on which the Stamp Duty of £100 has been Paid. 


2771. Wtcuram Kise Hatt, Sheerness, Kent, ‘ Raising screw propellers.” 
Sih November, 1864. 

2792 Morris West Rurav ™ Harlow — East India-road, London, 
* Steering apy —10t 864. 

2735. Joun Dans and | Hersutcn Caro, 7 and Cart Martius, 
Warrington, I “ Obtaining colouring matters fur dyeing and 
Printing. "9th November, 1864 
738. JAMES ALEXANDER Mawnina, Inner Saw, London, “ Collecting 
~ and treating night soil.”—10th November, 1 864. 

2300 Witttam WILLIs, Birmingham, “ Drawings, engravings, &c.”—l1th 
November, 1864. 


Notices of Intention to Proceed with Patents. 


Sam Maso, jun., Manchester, “ Lined vacuum kiers, pans, or 
— "—3rd July, 1871. 
1732. Epwarp Taomas Hvuocues, Chancery-lane, London, ‘Spring bed 
bottoms.”—A communication from Joseph Franklin Peck. 
1734, » Saas aren he Chester, ‘* Harrows for cleaning green crops growing 
ou or 
et = Bay Ronentso, Nitshill, N.B., “ Finishing or dressing textile 
fabrics, &c.” 
ap Sanne Fema TayLor, Manby-street, Stratford, ‘* Lamps.” 
7 yu . 
1749. MatrHew Witson, Hill's-place, Oxford-street, London, “Sink 
traps.” 
ap yA Swirt, Ashton-le Willows, “Spinning and doubling.”—5th 
ely, 187 
1700. RosweLi CaRrTER Musson, Hop and Malt Exchange, Southwark- 
street, Surrey, ‘‘ Lubricating apparatus.”—A communication from Henry 
Augustus Clark. 
1763. ARTHUR Fieup, Upper Marsh, Lambeth, ar ey “ Candles.” 
1765. WittiaM Strano, Glasgow, N.B., “ Looms for weaving ornamental 
fabrics.” —6th July, 1871. 
1784. Hexry Epwarp Brown, Redmond’s-bill, Dublin, “Carriages.” 
1785. Joun Hopcart, Milliken Park, Renfrew, N. B,, “Presses for 
pressing cotton, &c.”—Partly a communication from mg Jones. 
1786. Louris ApranHaM Brope and Gustav Basu, Glasgow, N.B., “‘ Bob- 
bins.” —7th July, 1871. 
= pang 3 Re ed fs enaee RicHarpsoy, and ADAM 
PENCER, rtlepool, ‘‘ Revolving puddling furnaces. 
1794. Paut Eanst KAEUFFER, Foxley road, Brixton, “ antes and 
rating machines, &c.”—8th July, 1871. 
1801. James ALFRED WANKLYN, Harrington-street, 
a Easste, Child’s-hill, Hendon, “ Preserving 
1805. Jous Purves, Liverpool, ‘‘ Ashes hoist.”—11th July, 1871. 
1822. Lorrus Perkws, Seaford-street, Gray’s-inn-road, London, ‘ Loco- 
motive and portable steam engines.” 
1823. od Wacker, Birmingham, “ Attaching door and other knobs to 
spindles. 
= Rtg Watt, Birmingham, “ Fastenings for shirt studs, sleeve 
in 
18: 28. JAMES EpMonpson, WILLIAM Epmonpson, and Freperick WILLIAM 
“Etching and engraving cy &.”— 
on July, 1871. 


wee JosePH Hoipinc, Manchester, ‘‘ Looms for weaving.”—14th July, 














Hampstead, and 
milk.”—LOth July, 





1871. THomas HELLIWELL, Buttershaw, *‘ Operating the warps in the 
production of cross weaving by power.”—18th July, 1871. 
1951. Josepn CaLisTe GROSVENOR DU VALLON, Birmingham, “ Punches.” 
25th July, 1871. 
1976. pommgnen MELVILLE Quaes. Chancery-lane, London, “ Sewii 
yoy from Lebbeus Wisner Lathrop.—27 
uly, 187 


2065. Ricnarp Hopson, Blackwall, ‘‘ Indicating the names of stations 
in railway trains. "4th Auguat, 1871. 

2110. GorrLies Zevier, Brussels, Belgium, ‘‘ Breeeh-loading fire-arms.” 
—10th August, 1871. 

2188, Srernen Henry EmMeEss, -~ crrtaaaaa ts Lendon, “ Artificial 
rock or stone.”—19th August, 1871. 

2217. Jonn Hitpesneim, Glasgow, N.B., “‘ Obtaining fresh and salt water 
from sea water on board ship. 93rd A ugust, 1871. 

2243. Henry Younc Darracorr Scort, Ealing, ‘‘ Treating sewage.”— 
26th August, 1871. 

2335. LacBomirn Kverits, Belgrad, Serbien, “ Cartridges for blasting and 
mining purposes,”—4th September, 1871. 





ie an interest in o) any one of such 
eal leave parti: in writing oF tar objections to a ones 
atthe oe of te of P: thin fourteen days of its 
al 





List of Specifications published during the Week ending 
lith November, 1871. 

648, 10d.; 657, 1s. 6d.; 666, 10d.; 667, 1s.5 670, 2. tek; 674, 1s. 4A.; 675, 
10d.; 678, 8d.; 683, 10d.; 690, 10d.; 61, 1s. 4d.; 695, 1s. 4d.; 704, 

10d.; 711; 8d.; 712, 10d.; 725, Is. 2d.; 731, 18.; 743, 6d.; 744, 10d.; 786, 6d.; 
806, '84.;'834, 10d.; 852, 10d.; #82, 4d.; 884, 4d.; 885, 4d., 888, 4d.; 891, 
4d.; $96. 44.; 900, 4d.; 904, 4d.; 910, 4d.; 911, 4; 919, 44; 914, 4d.; 915. 
41 ; 916, 4d.; 918, 4d.; 920, 4d.; a) 4d.; 922, 4d.; 924, 4d.; 925, 4d.; 926, 
iu; 927, 4d.3 929, 4d; 930, 4d.: 932, 4d.; 935, 4d; "1000; 4d.; 2961. 8d. 


*.* Specifications fot pice an oa by post from the Patent-office on 





re.eipt of the amount of and Sums 5s. must be 
Toantieed by Post-office Order, le pegetie at the Pi ~e 
stolborn, to Mr. Bennet Wooderoft, Majesty’s Pateut-omiey, South. 


im >ton-buildings, Chancery. 





ABSTRACTS OF SPECIFICATIONS. 


terpoise regulator and tiller sheave are fixed, and to which a rudder 


ber =~ top is bolted. This rudder works through the sides of the 


lished by | ship on a a, d a small cog wheel throws the counterpoise weight 
The following Gave are classified and arranged ye those pub yy = ip a php. | S rae nen te poe at oa 


the authority of the Commissioners of Pa 


Class 1.-PRIME MOVERS, 
Including Fixzed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, é&c. 


1145. C. E. Cricnton, Newcastle-upon-Tyne, “ Steam boilers.”—Dated 23th | 


April, 1871. 

This provisional specification describes 
within a boiler of cylindrical or other shape. Two of the furnaces, the 
outside ones, are for the ong of coal, the smoke and heat of which, 
when ignited, pass to th at the end of the 
boiler, Shich combustion auaher is separated from the main combus- 
tion chamber of centre furnace by a thick division of fire-clay or querls. 
The smoke and heat then return by a large tube or flue back though the 
boiler to the centre furnace. The centre furnace is of about twice the 
area of the two side furnaces, and is intended to be fired with small 

and cinders. The flues of the two outside furnaces 
retura through the boiler and are conducted to the centre furnace, and so 
arranged us to supply above or below the fire-bars of the centre furnace 
the heated gases, a | smoke if uncunsumed, from the outside furnaces. 
1161. T. —_ and J. E. Bennett, Shefield, “ Furnaces.” —Dated lst 
May, 1 

The Ramey of novelty of this invention consist, First, in making the 
fire-bars of furnaces self-sustaining by forming them arched or curved, by 
which fixed bearers are rr msed with ; a larger amount of heating sur- 
face is thus obtained, and a greater ‘body of fire, Another feature of 
novelty in this invention consiate in adapting a fan-shaped co of metal 
to the end of a steam pipe, when em . in furnaces, to increase the 
draught therein, for the tributing or infinitely dividing the 
particles of steam, and Bitten th them more generally and uniformly over 
the surface of the fire. 

1162. T. Hypes and J. E. Bennett, Shefield, “ Blast engines.” —Dated lst 
May, 1871. 
The features of novelty of this invention consist in ting tems 











& rudder in its +} = without jerking and jumping. The smail cog 
gears with toothed sectors, a lower one connected with this 
rudder, and an upper one with the counterpoised adjusting weight and 


46. 46. J. B. Fett, Spark Bridge, Lancashire, “ Narrow gauge railways.” — 
Dated 9th May, 1871. 
This invention consists in modes of constructing the railway of wrought 


arranging three furnaces | or cast iron or wood, or a combination of these, the superstructure of the 


railway consisting of two deep beams or rails tied and braced together 
to form a double The carrying wheels run upon the upper heads, 
and the guide wheels upon the lower heads of the rails. For wide spans 
two beams are used, connected by lattice bars. The carrying and guide 
rails may be separate, and applied to the beams of the superstructure, 
which is connected by fishing plates which come between the carrying 
beams when of wood. The superstructure is carried by side frames of 
iron of any suitable section, tiec together by cross bracing. If formed of 
wood the supports consist of a central post aud two lateral struts resting 
or secured upon a cross sleeper, and longi’ struts from the 

ucture. The switches are 
vot at one end and on wheels 
the other end, so as to oscillate between the two 
lines of railway. The turntables are formed by jointing the 
beams of the superstructure on a central pivot, placing wheels 
or rollers at each end, and mineral waguns are unloaded by mounting 
a portion of the superstructure on a horizontal axis to tip over. 
These railways are worked wholly or partly by endless ropes, which are 
attached to the train by clips or clamps, the up rope on one side, the 





down rope on the other side of the structure. The locomotive consists 
of a boiler and engine on separate carriages, or one end of the boiler car- 
riage is limbered on to the engine e, or two engines are placed 
back to back, with a boiler for each, or one boiler between them. The 
side frames of the engines and boiler carriages are inverted and have 
guide wheels attached, which are arranged so as to be driven and 
fe Com ody the F ay rails of the structure when extra driving 





with the air cylinders of blast engines for feeding them with air, to 

enable a greater volume of air to be discharged by the engine. 

1163. J. Howarp and E. T. Bovsriecp, Bedford, *‘ Tubular steam boilers.” 
—Dated lst May, 1871. 

This invention relates to a es of detaching the horizontal tubes 
from the main tube of r section, the object being in either 
case to obtain a f that wil admit of the disconnected, 
on access being had to Ly 4 of the main tu! Secondly, to an im: 

ved means for pprancting Se e circulation of the water in the tubes. 
ly, toa meee copparting the internal tubes or troughs in the 
horizontal tu’ 
1167. J. E. F. , ar Surrey, ‘‘ A new method for obtaining motive power 
by rotation.”—Dated 2nd May, 1871. 

The novelty in this invented apy aratus consists in the generation 
of power from rotation, by combining or uniting centrifugal and centri- 
petal force. 

1169. E. J. C. Weicn, London, “ An improved link motion for steam engines.” 
Da el 2nd May, 1871. 

This invention in ts by means of which the eccentric 
rods at each end of the link are always in a direct line with the valve 
spindle, and the centre of vibration of Pond rods is coincident with the 
centre of the block when in full gear. 

1183. 8. Oram, Fulham, Middlesex, “ Boilers and generators for raising 
steam, &c.”—Dated 3rd May, 1871. 

Arranging the fire tubes and. heating surfaces so that a very thin film 
of water or + oA fluid is presented to the same, and thereby promoting 
a rapid absorption of heat, and causing a constrained and ay circulation 
of the water or other fluid in the boiler or generator, and so lessening any 
tendency to prime, or form incrustation on the heating surfaces, and 
retaining the heat in contact therewith for a longer time. 

1192. H. Srarxie, Manchester, “ Diminishing the pressure upon slide 
valves. "Dated Srd May, 1871. 

This invention is applicable to slide valves used for regulating the ad- 
mission of steam, water, or ~~ oh as under a and the object of 
the said invention is to d ess) the back of the said 
valve, and hence to reduce the teletioen and cobooyuantly the wear, and 
also the power required to move such valves. The form of valve which 
the inventor omy is a flat slide or plate valve, with ports or openings 
made direct through the same. This valve is now placed in the steam 
chest, or ordinary valve box as usual, but in a valve chamber into which 
the stoums or other fluid is not admitted, at and which may, if preferred 

to the ae _ steam chest or fluid 

pa ay Immediat te to each port an 

is made through that side of P epreed 7 est or fluid chamber 

eet e the cylinder, and into this opening, which may be either cir- 

cular or elliptical, is fitted a spindle out through a 

leather, 80 dng steam or fluid-tight, and provided 
or 


















stuffing box or cup 
with a fluid-tight against the back of the 
valve, and was to give the required amount of cover to 
the ports of the 
1199. W. M. * Oscillating engines.” —A communication. 
—Da ; 
The inven " @onsii “con bining with the oscillating engine 
linder mounted.on t on: upon ite si meine | b 
¢ cylinder, and between which steam chambers the cylinder oscillates. 





improved arrangement and construction of 
pan ote ae a er consists in placing the floor of the carriage near or 
below the rails, and the wheels at each end or under the carriage when 
the seats are crossways. The side frames are below or partly below the 
level of the rails, with the horn plates inverted, and they have guide 
wheels attached. Brakes for the wheels are used, connected by a rod 
over or under the carriage, and additional sledge brakes are used in some 
cases to act upon the guide rails of the structure. 





Class 3,—F ABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

1130. W. Know es, Bolton, and J. M, HeTueninctox, Manchester, “ Clear- 

yd vette ra oy machinery Jor preparing and spinning cotton.” —Dated 28th 
pril, 1871. 

This invention consists in the use of apparatus whereby the surface- 
which clears the rollers is itself stripped. 
ome, = J. Emmort, Leeds, “‘ Preparing wool for combing.”—Dated 28th April, 

871 

This invention relates to a method or means of balling a series of 

slivers ot wool as they come from the gilling machine. Heretofore each 

sliver from the gill has been balled 5 and the series afterwards 
combined in one ball by a distinct process. Now these improvements 
consist in the application of a series of guides, conductors, or carriers, 
placed between the gill machine and the bobbing of the balling machine, 
whereby the series of slivers are conducted to and wound upun the said 
bobbin simultaneously. 

1164. A. 8, Leonarp, Stroud, “‘ Preparing woollen cloth for the market.”— 
Dated ist May, 1871. 

The woollen cloth which has been dressed, roll boiled, and finished in 
the usual way, is submitted to a novel kind of friction or surface grinding 
or cutting action, in producing which an emery, sand, or other suitable 
frictional surface is employed. 

1191. J. Law and A. Crosstey, Rochdale, ‘Mules for spinning and 
doubling cotton.” —Dated 3rd May, 1871. 

Instead uf using the ordinary “stripping plate” which vibrates on a 
centre the inventor employs a stripping plate capable of sliding horizon- 
tally, and in connection with this plate he has a regulating plate also 

sliding horizontally, and having a double inclined upper surface, upon 

which rests a stud fixed in a slot of a bracket attached to the faller shaft 

This plate 1s moved horizontally by the carriage coming into contact with 
a stud, and the bracket which carries this stud is muved further from the 
said carriage, so as to decrease the action of the regulating plute on the 
faller as the length of the cup increases by the action of the ordinary 

* cop builder” or shaping plate. 

1222. J, E. Woopuovse, Farsley, and W. Cuarrer, Holbeck, Yorkshire, 
* Clearing, drawing, ‘twisting, and spinning wool, &c.”—Dated 5th May, 
1871. 

The inventors arrange in connection | with the doffers of condensers, 
cards, and similar ma« non a d arr: for clearing, twist- 
ing, and spinning the material. The material is cleared from the doffers 

by a brass porcupine stripper, into which pins are inserted and fixed. 

The stripper by revolving carries round the material to another stri per, 

y a trough or guide, whence it is conducted to a revolving 
trumpet or twister, then wing rollers and conductors or 
guides to the bobbins or cops. Porcupine strippers cunstructed as here- 
inbefore described may be applied to condensers, cards, and other ma- 
chines, indey ly of the spi ig and twisting arrangement. 











Ulass 2.~TRANSPORT. 
Including and Plant, Road-making, Steam Vessels, Ma- 
chinery and Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 


1125. W. Pierce, Manchester, “Railway brakes.” — Dated 28th April, 1871, 
ention consists in retarding or stopping ra’ llwway | 
to 


each axle of a railway carriage wheel; the said clip or disc of each axle | 
when not required revolves freely with the wheels, but when required to 
act as a brake to the wheels for stopping the train, links or bars, sup- 
ported by fingers projecting from a longitudinal shaft supplied to each 
carriage, and connected together by universal joints, are lowered simul- 
4 — a position that causes them to form abutments or stops that 





ling the discs to revolve with the same, thereby | 

causing the “ean excited between the periphery of od dise and their 

stationary clips to create a retarding force that stups the trai 
1146. S. S. Rosson, Sunderland, “ Raising, lowering, and detaching ships’ 

boats.” — Dated 28th April, 1871. 

This apparatus consists of two uprights or standards fixed on the nye = 
to which s' inventor pivots near the lower part a long bar 
or lever, ep in falling outwards, swing the boat [suspended srom their | 
outer ends*) clear of the vessel’s side. A chain barrel is mounted at the 
upper part of each standard tor carrying the chain for —~ and lower- | 
ing the boat, which chains over sheaves at the ends of the falling 
levers to the boat. _< are connected So Spo Suanae Ue 6.cete 
wire strand, so as to brea! ie should tho boat. not pk. Fy 
when lowered. _—t ~ is a ball, which engages with a 
claw stopper on m ‘the falling Brakes are provided on the pag 
barrels to check the twang of of the chains when lowering the boat. 
The invention also consists in attaching the boat to a painter by means 
of a bolt received in a socket in the gunwale of the boat towards the bow, 
and at the side next the vessel, so that the boat will be cast off by the 
bolt slipping out in a direction away from the vessel. 


1168. A. McNerte and J. Starter, London, “ Wheels for vehicles.” —Dated 





This invention co in wheels in the manner herein- 
after stated. Fir: ag mapas meee se nihay gpane he spetes of © o 
other iron or steel, so that each piece of such iron or Sue a 


damaged 
off the tire. Secondl we Gene Gee with 
wood or metal spokes, they connect the ord grease or oil box with 
tange. ove ‘the hon behind the epsbes and covasing F hy Foca oat lees | 
over x spokes secu iy eys 

on the box from round or coming off. ey then 
box in front of the oe es anotber loose flange, with or without 
Soipe ofined, and secure it to the first flange by bolts or rivets passing 

through or between the spokes. 
1170. P. K. M. Sxoswer, nei Tale of Wight, “‘ Steering ships.” —Dated 
2nd May, 1871. 

This invention consists in of at terpoised 
weighted rudder acting at Baht angie | to the ship's en “The tiller 


spoke reek. bs 





rope is carried direct to the ve and can be brough pwn ie Sieve 
the ship and taken toa wheel forwarc or in any of the vessel, 
and a tiller sheeve is pro’ is an u 

weight or which has rods with screwed tops for nuts or 
lower the eating VOONE see it in its . Iron is se- 
cured inside the ship near the ».to wl a beam carr the 











a en Eee Wy Baca a TS 


1470. R. W. Stewart, Dunsermline, N. B., “' Washing yarns.”—Dated 2nd 
June, 1871. 

The feature of novelty which constitutes this invention is the arrange- 
ment and construction of apparatus whereby the yarns are caused to 
| travel horizontally through the washing liquid, whilst the heads on which 
the hanks are hung revolve, thus allowing the yarn to shift in its position 
and come in contact with the fluid gradually as the revolution proceeds. 





Olass 4.~-AGRIOULTURSE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
ils, dc. 

1142, 8. Cornett, Wellington, Salop, “ Ploughs.”~-Dated 28th April, 1871. 

One part of this invention consists in forming prongs or cutters on the 
top of the ploughshares for digging up and loosening the maiden soil 
before it comes in contact with the breast or mould-board of the plough. 
Another part consists in making a number of movable prongs or cutters 
on or near the hind part of the mould-board for forking and loosening the 





maiden soil after the m has turned it up ; a seed bed is thereby 
made at an operati without h wi or other working. Another 
part consists in a the —— end and = — to the beams of 

joughs by a sliding bo: Li ted to the 








ams, the box being aapeblo ot 1 being" fixed at any aoe position on 
the said bar. Another consists in making a series of holes in the 
oe fp #o that one of the bodies can be placed in 
advance of the other. The land wheel of the plough is adjusted in « 
similar manuer. Another part consists in making the off beam in one 
piece with the transverse bar, which carries the fore end or copsell and 
arm for furrow wheel of double ploughs. Ls transverse bar is screwed 
aud provided with nuts for between the beams 
which carry the plough bodies, so that the: plough can be altered to take 
wider or narrower furrows at pleasure. 

1190. J. Wattace, Glasgow, N.B., “ Reaping and mowing machines.” — 
Dated 3rd May, 1871. 

This invention consists in fitting at the inner end of the finger bar a 
large hollow trunnion or 
a wheel with a corresponding eye. The of the knife ber, or the 
connecting rod moving it, works through the hollowtrunnion. In a 
similar way the carrying wheel at the opposite end of the finger bar is, 
by this invention, placed in line with the bar, instead of being ind as 
heretofore ; and the outermost of the knives is made with its outer edge 
at right angles to the bar, instead of being inclined. 

1200. Bf PEVERETT, Croydon, “ Grain and seed separator.” —Dated 3rd May, 


The inventor uses a flat screen slightly inclined, which receives on its 
surface the seeds to be t 





surface, 
1220. + Rew, Monkton Miln, Ayrshire, N.B., “ Ploughs.”—Dated 5th May, 


_ ieee in the case of 


Ws ase 
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consists in mounting the muzzle or hake of a plough or other impicment | cavity of the handle, and in bevelling or under-cutting this cavity and 


drawn in a similar way on a joint, so as to be capable of horizontal 
angular motion, and in fitting it with a lever or other appliance whereby 
it can be adjusted from the rear of the plough. A Third improvement 
ists in a peculiar combination of a pair of ploughshares for each 
furrow. The forward share of the pair cuts down to about half the full 
depth of the furrow, and turns the surface earth over into the bottom of 
the previous furrow, whilst the rear share cuts down to the full depth of 
the furrow and lifts the subsoil or lower earth and turns it over upon the 
top of the surface earth turned over just in advance of it. 
1799. G. H. Exuis, High Holborn, *‘ Garden and field rollers.”—Dated 10th 
July, 1871. 
The essential feature of novelty is to constrrct garden‘and field rollers of 
burnt clay, glazed pottery ware, or artificial stone. 





Class 6.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
1139, H. E. Mines, Cheltenham, “* Cooking ranges.” —Dated 28th April, 1871. 

The invention consists in carrying off ‘the smoke and products of com- 
bustion from close ranges by a flue or flues separate from the chimney or 
passage through which the effluvium from the cooking escapes, so that 
the latter é can always remain open without interfering with the 
draught of the fire. 

1:60. J. Imray, Westminster, “ Locks and latches..— Dated 1st May, 
1871. 

Construction of mortice locks or latches having tubular casings capable 
of being inserted in round holes, with means of increasing the stroke of 
the bolt. Construction of spring Jatches with sliding or rocking bolts 
acted on by the pull or = of the knobs or handles, and modification of 
the same for being acted on by turning the knobs or handles. 


1166. W. V. Barnes, High Wycombe, Buckinghamshire, ** Window glass.”— 
Dated 2nd May, 1871. 
This invention consist in making glass for windows in Jengths, with an 
ornamental border or edge at or near the top side. 


1193, H. Biro, Uxbridge, Middlesex, ‘‘ Concrete buildings.” —Dated 3rd Muy, 
1871. 


According to this invention a mould, or part thercof, is formed of 
slabs or plates, or ornamental or plain pieces of ‘glass, opaque or trans- 
parent ; concrete is filled into this mould, and the slabs or plates form a 
permanent facing to the wall. When it is desired that the concrete should 
not adhere to the mould paper is interposed, 


Class 6.—FIRE-ARMS, 
Including Guns, Swords, Cannon, Shots, Shells, G@unpo.rder, Im- 
plements of War for Coast Defence, Gun Carriages, &c. 


1138. J. Smirn, Lincoln’s-inn-fiel’s, London, ‘ Buticries.”-—Dated 
April, 1871. 

The improved battery consists of a strong frame mounted on low 
flanged wheels running on raila. On this framework is a turret or cupola 
similar to those in use in the navy, and capable of being turned en a 
turntable by means of a winch or winches. This turret or cupola is clad 
with armour brought sufficiently low to protect the principal parts of the 
machine, viz., first a thin skin for resisting small shot and fragments of 
shell, and an additional coat of armour for more than half the circum- 
ference of the turret, thicker in front than at the side. The turret may 
be armed with guns or mitrailleuses. 

1165. A. M. CLrark, London, “ Mechanism for discharging ordnance.”—A 
communication.—Dated 1st May, 1871. 

This invention consists of improved electrical mechanism for discharging 
ordnance at sea, the object of which is to provide means for discharging 
the gun whenever by the rolling or other motion of tbe vessel the yun 
attains the proper angle of elevation, and for this purpose a medium, de- 
vice, or apparatus is employed wbich is dependent on the force of gravity 
for its operations, and therefore performs automatically and at the precise 
moment what has hitherto depended upon the judgment of the gunner. 
The invention is also applicable to field guns. 

1174. W. ANSELL, Birmingham, “ Breech-loading fire-arms.”—Dated 2nd 
May, 1871. 

This invention refers to drop-down guns, and consists of the following 
arr ts for f g down the barrels of the said guns. According 
to one arrangement a spring sliding bult, parallel to the axes of the 
barrels, works in a recess in the rib between the barrels, the said bolt 
taking into a staple in the break-off to fasten down the barrels. The 
barrels are released by means of a slide in the staple of the break-off, 
being made to push the bolt out of the staple into the recess in the rib 
between the barrels. According to auother arrangement, the spring 
sliding bolt is placed in the break-off. and takes into a recess in the rib 
to fasten down the barrels. To unfasten the barrels the spring sliding 
bolt is pulled back by its head, so as to withdraw its nose from the recess 
in the rib between the barrels. According to another arrangementa 
horizontal spring bult, working in the break-off, and situated parallel to 
the face of the break-off is employed. The acting part of the bolt is 
inclined, and is exposed at an opening in the middle of the break-off. 
‘The nose part of the lump on the underside of the barrels is inclined, and 
is provided with a seat, upon which seat the bolt snaps when the barrels 
are shut down, the barrels being released by pressing the bolt inwards. 
1180. J. G. Tonaur, Chancery-lane, London, ‘* Construction of cartridges for 

Chassepots, &c.”—A communication.—-Dated 2nd May, 1871. 

This invention has for its object improvements in the construction of 
cartridges for Chassepots und vtuer similar rifles, For this purpose the 

npowder or other explosive material is enclosed in a tube, by pre- 
} sen made of wood, the tube being of taper or conical form. A ball is 
fixed to the closed eud of the tube by gummed paper or other convenient 
means, the whole being covcred with cotton, cloth, or other suitable 
fabric. A washer, combined with a percussion cap, is enclosed in the 
cartridge. 

2054. A. M. CrarK, Chancery-lane, “‘ Revolving battery guns.”—A communi- 
cation.—Dated 3rd November, 1871. 

This invention relates to improvements in the well-known Gatling gun, 
and consists, First, in reducing the length of lock and breech case by 
dispensing with the cocking cam and substituting a detaining cam, which 
acts on the lock hammer. Secondly, in constructing the breech case, lock 
cylinder, and carrier block to correspond with the improved lock. 
Thirdly, in applying a device for disengaging the empty cartridge shells 
to the cover of carrier block, consisting of apendant blade. Fourthly, ina 
peculiar universal tripod for supporting the gun and allowing of its 
adjustment in every direction. Fifthly,in a slide for supporting the gun 
in its hurizontal motion ; and Sixthly, in a round-headed tail screw work- 

ng in a socket on the underside of the breech case. 





28th 








Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstry, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, dc. 

1132. H. W. Hart, Victoria-street, London, “ Hats, caps,and coverings for 

the head.” —Dated 28th April, 1871. 

The inventer forms a narrow open space between the lining and body 
of the hat both at the front and the back, so that air may pass in at the 
front and escape at the 
1176. R. Exvuis, Norwich, “ Heels for boots and shoes.”—Dated 2nd May, 

1871. 


The heel is formed of two parts, and in the face of one of them a dove- 
tail ve or channel is formed to receive a corresponding projection or 
lip on the other. The “ top” is slid into place, and may be secured by a 
pin or otherwise, 

1177. F. Wicks, Brizton, Surrey, ‘‘ Beds, cots, and couches for children and 
invalids.” —Dated 2nd May, 1871. 

This invention consists in forming a hole in or near the middle of the 
bed, cot, or couch, and through that hole passing a pipe which depends 
from a waterproof sheet covering the whole of the bed. The mattress is 
constructed so that it is thinner in the middle than at the sides. so that 
any fluid spilt on the waterproof shect will gravitate to the centre. 

1205, H. Fisner, Wolverhampton, ‘‘ Portable or sta/ionary wardrobes.”— 
Dated 4th May, 1871. 

The novelty of this invention consists in so constructing waidrobes 
that one or more openings are formed in the external case, the internal 
fittings for carrying the garments being arranged that they may readily 
revolve by means of axes top and bottom, or other equivalent means, to 
permit the garments to be removed at the opening before referred to; or 
the external part may also revolve, the base portion being adapted for 
holding boots and shoes, or other articles if preferred. 

1207. W. R. Lake, Southampton-buildings, London, “ Draught tubes or 
globes.”—A communication.—Duted 4th May, 1871. 

The inventor makes draught tubes or globes of glass, iron, paper, or 
other materials, measuring 44in, in diameter at the lower opening, 6jin. 
ut the upper ‘opening, and 8}in. in height, and applies them to vertical 
flat-tlame gas jets. He may charge the eter of the said lower 
opening to any width between 2}ia. and 7in. inclusive, and vary the 
height of the globes or tubes, as well as’ the dimensions of the upper 
vpening, within certain limits. 
eng . —, Manchester, ‘‘ Mirrors.”~-A communication.—Dated 15th 

‘ay, 1871. A 
consists, First, in forming te back or handle of a composition of 
shellac and woody fibre ha a skeleton of wood or metal embedded in 
it to strengthen the handle when moulded. It relates, Secondly, to and 
consists in a mode of arranging the mirror to be held on a ledge in the 





securing the mitror by a uarrow strip of wood bevelled to correspund 
with the cavity and rg J into it, the ends of the strip abutting against 
each other. It consists, Thirdly, in the mode of moulding the handles with 
under-cut cavities when formed of plastic composition, by means of an 
upper and lower die, the upper die carrying three separate pieces on pins, 
which form the cavity and are withdrawn separately after the handle has 
been moulded. ye icaeg 





Class 8,- CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations. Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting- 
Glass, Pottery, Cement, Paint, Manures, 

1135. J. B. Spence, Manchester, ‘‘ Furnaces for calcining ores containing 

sutphur.”—Dated 28th April, 1871. 

This improved furnuce consists of two or more beds on which the ore 
to be calcined is distributed; these beds are made of tiles supported on 
hollow cast iron girders open at each end. Beneath the lowest bed is a 
heating chamber. The ore to be calcined is supplied to the top bed, and 
it is gradually raked to the end thereof, from whence it drops on to the 
bed below, along which it is also raked, and it passes from the second to 
the third bed, and so on if more than three are required. 

1136. J. B. Spence and P. Dunn, Manchester, ‘* Manure.”"—Dated 28th 

April, 1871. 

This invention consists in certain improvements upon the invention for 
which ‘letters patent were yranted to Peter Spence, on the 9th June, 
1s70, No. 1676. In the specification of the said patent is described the 
inode of obtaining alum from Rodondo phosphate and other substances. 
After the alum has been deposited in the manner described in the said 
specification the mother liquor is chiefly a solution of phosphoric acid 
with a small quantity of sulphate of alumina, iron, and sulphate or 
phosphate of ammonia ; now this invention consists in utilising the said 
mother liquors for several purposes. 

1147. B. Tanner. New Brighton, Cheshire, “ Superphosphate of lime.”—Dated 

28th April, 1871. 

As the procecuiuss connected with this application for letters patent 
are not yet completed, the abridgment cannot as yet be printed. 

1179. T. Scuwanrz, New York, U.S., “ Treating wood for the production of 

acetic acid, und utilisction of the bi-~poduets.”—Duted 2nd May, 1571. 

This invention bas for its ubject the manufacture <f acetic acid and the 
simultaneous production of a new article of wood. The wood is heated 
uniformly to about 250 dey. Fah., to expel a large portion of the moisture; 
the temperature is then gradually raised to produce the acetic acid, and 
at the same time the wood becomes dry, hard, and brown, and is adapted 
to various purposes in the arts. Pieces of this wood partially coated with 
cotomon varnish are adapted to kindling fires, and are named ‘ coal 
mitches.” 

85. E. T. Hucues, Chancery-lane, London, “ Obtaining sugar from boiled 

saccharine syrups or juices.”—A communication.—Dated 3rd May, 1871. 

The principle of the processes consists in working the congealed 
molasses in the ceutrifugal machines without breaking them intu sioall 
pieces, or without mashing them, whereby the syrup is tutaliy or partially 
removed. 

1186. J. F. Creasr, Eastley, Southampton, ‘‘Coating or covering metallic 

and other surfaces.” —Dated 3rd May, 1871. 

This invention relates to the production of improved compositions or 
compounds for coating or covering metallic and other surfaces, for which 
purposes the acids found in coal tar are to be used in combination with 
Roraan cement or Portland cement, or other cement of the like character. 
Thus, according to this invention, phenol or carbolic acid, cresylic acid, 
xylylic acid, phlorylic acid, rosolic acid, and biunolic acid, may be used 
either singly or in conjunction of two or more or the whole of such acids 
in combination with Roman cement, or Portland cement, or other cement 
of the like character, or with a mixture of such cements, according to the 
purpose for which the composition or compound is to used. The 
composition or compound formed by the admixture of the acid or acids 
and cement or cements as described may be combined with other sub- 
stances, or may be used alone for coating the bottoms of iron and wooden 
sels both inside and out, or other surfaces to be protected from the 
action of sea water, or may in some cases be employed as a vehicle for 
attaching to such surfaces meiallic ur vegetable anti-fouling substances 
or metallic colours, or otherwise. 

1189. J. Gamare, London, “ Artijicial production of cold,” —Duted 3rd Muy, 

Sk 

This invention consists in the application and use in suitable propor- 
tions or quantities of crude wood, naphtha, methylic alcohol, acetone, and 
organic liquids of low atomic weight, either alone or in combination with 
ether, formiate, or acetate uf methyl, or other volatile substances. 

1243. = CHANCE, Oldbury, ‘‘ Retorts,”—A communication.—-Dated 8th May, 

1871 








This invention consists in so arranging the retorts or apparatus that 
the concentration of the dilute sulphuric acid is made a continuous pro- 
cess, the dilute acid entering at one end of the apparatus being concen- 
trated as it passes through the apparatus, und passing out from 
the other end of the apparatus in a concentrated form The several 
retorts are situated one above another in an _ inclined flue, the 
lowest retort being situated in the hottest, and the top retort in 
the least heated part of the flue. The retorts are so connected 
together that the dilute acid of the highest retort passes into the retort 
next below it, and so on with respect to the others. The dilute acid 
delivered into the top retort is partially concentrated therein ; from the 
top retort the acid passes to the second retort, where it is exposed to a 
higher temperature and further concentrated, and so on, the acid under- 
going a concentration in each retort, and passing out from the hottest and 
lowest retort in a concentrated state. 

2923. W. M. Symons, Lower Kennington-lane, “ Disinfecting soaps.” —A com- 
munication.—Dated 31st October, 1871. 

The invention consists in adding to the ordinary and general, ingre- 
dients of soaps, saponaceous compounds, ointments, washes, tooth 
powders, troches, and disinfecting powders (granulated or otherwise), a 
new disinfecting and deodorising substance, thymolor thymic acid, or any 
of its derivatives, or thymatic salts, or with any of the stearuptens or 
_— salts, of any of the ethereal or essential aromatic oils or essences of 

ruit. 





Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries, 
115). S. A. Varpey, Holloway, “ Blectric telegraph apparatus.”— Dated 
29th April, 1871. 

This invention {relates to an improved construction of telegraph 
apparatus and the means of protecting it from lightning, which appara- 
tus, opening and closing the magnetic circuit through soft iron cores sur- 
rounded with convolutions of insulated wire by means of a commutator 
in connection with permanent magnets, developes electric currents in 
the telegraphic circuit, which currents are indicated on a dial; or by 
means of a second commutator positive or negative currents can be sent 
through the telegraph circuit at the will of the operator. 





Class 10.—MISCELLANEOUS, 
Including all patents not found under the preceding heads, 
1108. J, T. Tannet, J. Craven and 8. Fox, Leeds, “ Cranks.”—Dated 27th 
April, 1871. 

This invention is as follows :—A pulley driven by motive power has 
on its periphery any required number of grooves. In the grooves round 
the puiley the inventors pass a rope two or more times, being guided or 
conducted into the ves by one or more guide pulleys. The required 
friction is produced + this manner by the bund or rope. Motion is trans- 
mitted by the rope or band from the grooved pulley to any required 
number of pulleys, and thence to those parts where motion is 
required. One or more guide pulleys may be made adjustable for altering 
the tension of the rope. 

1122. W. Pace, Epsom, ‘‘ Riddles or sieves.”—Dated 27th April, 1871. 

The inventor constructs each of the riddles with two sieves or screens 
placed close together one above the other. These sieves are perforated 
with round or square ]wies or vblong apertures or slots. One of these 
perforated plates is fixed inaframe. The other plate is made to slide in 
grooves at the sides of the frame, and is provided with screws or other 
devices whereby it may.be adjusted. By moving or adjusting one of the 

rforated plates he can open the aperture to the full size of the holes; or 

ye can completely close the same, and therefore he can make the said 

apertures of any desired size to suit different kinds of grain. 

1124. J. N. Lampert, Bristol, ‘* Substitutes for lithographic stones.”— 
Dated 27th April, 1871. 

The inventor takes a block or slab of wood, made smooth and true, 
and coats the same with glue or other gelatinous matter. In some 
instances he adds a solution of silicate of soda and bichromate of potash, 
or he may use this solution alone. The block or slab is then exposed to 
sunlight, and then washed to remove the superfluous coating; then, after 
being dried, the said block or slab is ready for drawing or wri' upon. 
He makes an ink or pigment with gelatine, albumen, or other ous 
matter dissolved in a saturated solution of bichromate of potash, either 
with or without chrome alum, and with a small quantity of ivory black 
to render the ink visible. He then prod on the p i block ot 
slab the desired picture or other work with this ink, and allows the same 








After the exposure he 


to dry. When dried he exposes it to sunlight. 
en ready 


covers the surface with gum or glycerine. The block or slab is 

forjthe printer. 

1123. W. R. Lake, Southampton-buildings, “ Securing pocket-books.’—A 
communication.—Dated 28th April, 1871. 

The pocket-book or other article is connected with the bracelet by a 
spring. The bracelet has a slot at one end and a button at the other for 
fastening the same around the wrist. ‘The ring is attached to the other 
end of the pocket-book by means of a band and is placed upon the fore- 
finger. The said bracelet and ring may be made removable from the 
pocket-book. 

1137. 8. 8. Bateson, Bolton-street, May Fair, “ Fumigators.”— Dated 23th 
April, 1871. 

The improved fumigator consists of a rotary fan driven by aspur wheel 
and pinion, and contained in a metal case provided with a discharging 
sont at the circumference, and with an inlet orifice in the centre of the 
side opposite to that on which the driving gear is situate. One end of a 
bent or syphon pipe is fitted on to the nozzle, one end of such pipe curving 
downwards, ond the other fitting over a nozzle piece on one side, thus 
forming a deposit chamber for the substance to be employed for furnig:- 
tion. When the fan is rotated the vapour ur fume passes along the bent 
syphon pipe into the fan case, and is thence expelled through the outlet 
opening into a flexible tube provided with a nozzle or rose, and thence 
into the atmusphere or place to be fumigated. 

2827. G. Katimxrer, Bremen, “ Sewing machines.”—Dated 23rd Octobe, 
1871. 

This invention has reference to shuttle machines, and consists, First. 
in certain devices whereby the needle may at will be made to receive « 
lateral motion for forming the button-hole stitch, such motion being 
effected by a small slotted lever actuated by the needle bar lever, and 
imparting motion through a ratchet wheel and pawl tu a disc having prv- 
jections which strike against a sliding frame carrying the needle bar #1 
push the same in a lateral direction, the return motion being effected by 
aspring. By throwing the said pawl out of gear with the ratchet whect 
the sliding frame remains stationary and the needle makes the ordivi y 
luck stitch. Secondly, a tension is put upon the shuttle thread at 
intervals by means of a presser actuated by a spring, so as to press the 
thread against the side of the shuttle race. Thirdly, a pressing roller uf 
peculiar form is attached to the presser foot when sewing button-boles. 
Fourthly, a stretching frame is described in which the fabric is stretched 
so us to open out the button-holes somewhat, in order to obviate the 
necessity of sewing over the edges thereof by hand in the first instance. 


2835. B. J. B. Mitts, Southampton-buildings, London, “ Puper boxes.”-- A 
communication.—Dated 21th October, 1871. 

The object of the machine is to produce from paste}oardi, paper, aml 
other analogous material, properly cut or prepared, a paper or vilicr box 
complete. 

1131. A. V. Newtos, Chancery-lane, London, ** Street ond other lamps andl 
lanterns.”—A communication.—Dated 28th April, 1871. 

The body of the lamp is made of glaa® panels baving the character of 
lenses, and held together by horizontal metal bandr. 

1133. J. James, Lambeth, “ Construction of metal boxes.” —Dated 28th April, 
1871. 

Jvuinting the flanges of sheet metal boxes or lids at their angles hy 
hooking a flap of tho one flange thiough a slit in the other, aud appa- 
ratus fur the sanie. 

1140. H. E. Mines, Cheltenham, *‘ Lighting and heating.” —Dated 23th April» 
1871. 

This invention consists in the ermployment of a double chimney or » 
chimney and globe surrounding the tlame, in combination with a hood «r 
cap fitted on tv the top of the inner chimney itself, in order to incre.» 
the whiteness of the flame and prevent the formation of sruoke. 

1148. H. Capman, Sheffield, ** Doctors.” —Dated 29th April, 1571. 

The invention consists in japanning the steel or other metals of tle 
doctors to protect them against the decomposing action of tlic acids ure t 
with the colours, thus preventing the products of decompusition froin 
vitiating the colours and causing damage or deterioration in the work ur 
the waste of expeusive colours, 


1149. A. 8. Stocker, Horseleydown, London, “ Bottles and stoppers.” —Dalel 
29th April, 1871. * 

Tie improvements relate to stoppers, caps, or covers to be employed 
with feeding and other bottles, and in articles to be employed with sun e 
of such bottles, such as the uniun shielu und teat used with feeding 
bottles. The inventor prefers w wake sume of the stuppers, caps, or 
covers of porcelain or glass, by certain dies and pressure, effecting them 
thereby of the desirable formations necessary to the purposes for whici 
they are intended to be employed; but in cases, as requirements may 
necessitate, he makes some out of metal, especially soft metal, that vil 
yield freely into the various configurations wished for when the necess «1 y 
pressure is applied thereto, and by the methods which he uses for their 
manufacture; some of these he mukes by cutting out of rulied shect 
metal round discs, say pure tin or tin adulterated with lead, or other 
mixture or mixtures of metals, or lead coated with tin, the two latter not 
to be amalgamations when intended for certain purposes. He prefers t 
make these soft metal stoppers, caps, or covers in most respects by a ru- 
cess similar to that described in the specification of a patent granted to 
John Rand on the 29th day of December, 1842, No. 9480. With some of 
these stoppers, caps, or covers he employs cork or other flexible mai- 
rial or materials in differeut manners, constructing aud combining tLe: 
suitable to their purposes, some of which are intended to rule the cv- 
livery of the contents of the vessels to which they are intended to be 
applied at the side or midway between the top and bottom of such 
stuppers, caps, or covers, and over the tops of the vessels, and some ot 
them are intended to rule the delivery of the contents of the vessels with 
which they are employed below the bottom or extreme end of such 
stoppers, caps, or covers in the manner wished for, and some he con- 
structs with or without a spriug and glass disc affixed to or within such 
stopper, cap, or cover, and render the latter tu be locked and unlocked 
from the bottle, thereby ing the facture and supersedin 
the use of the expensive mode of procedure now in use. The unions tv 
be employed with feeding bottles he makes out of drawn glass or other 
tube or other pieces cut into suitable lengths and afterwards reduces the 
two ends thereof to a desirable diamcter and configuration capable ef 
receiving and holding firmly thereon the ordinary fiexible tube and teat, 
as also the shield and usual appendages now in universal vse with feeding 
bottles, or they may be moulded while in a plastic state. The shield be 
makes in metal or other material, or in metal and india-rubber, or otber 
suitable material or materials combined, by cutting out in round discs tLe 
various pieces of which the shield is composed, and afterwards completes 
their manufacture by the uid of tools now in general use by button 

facturers in the facture of covered buttons, and technically 
known in the trade as raising, drawing through, and closing tovls. 


1151. J. WALKER, Clayton-le-Moors, Lancashire, “‘ Printers’ blankets.”—Dated 
29th April, 1871. 

This invention consists in applying to the surface of india-rubber cloth 
a coating of powdered leather so as to produce printers’ blankets having 
an absorbent surface ; and for card cloths, flourcloths, and vther uses 
a dough of powdered leather, naphtha, and india-rubber is enclosed be- 
tween woven fabrics. 

1152. B. G. GeorGe, Hatton-garden, ‘‘ Laying on gold and silver powders, 
é&c.”—Dated 29th April, 1871. 

The object of the invention is for the purpose of providing a better 
apparatus for the delivery of gold, silver, anu vroumuy tarctersals sal 
colours in powder to printed work. lu the inventor's pat ui, su, 25.5 
(dated 24th July, 1868), for ‘‘ Improved machinery sor brousaug pated 
work,” the bronze distributor is therein deserived as # vrusu or « 
roller covered with velveteen or equivalent soft substance. Frum 
experience he finds both are wautiug in that delicacy of touch neces- 
sary for the proper application of tbe brunzing muterial. Ile has, 
therefore, invented in place therevf a flexible air cylinder which 
he finds to answer admirably, und which can be 80 adjusted and 
regulated that the utmost precistun and nicety of tuuch is entirely 
under the control of the operator, and it is sv soft ond sensitive 
in its action that it will neither blurr nor smear the work whin 
it is in contact with the newly printed ink which is tu receive the 
bronze or colour. Instead of distending this flexible cylinder with atmi- 
spheric air, he may use water, oil, or any other fluid, the result being 
almost the same. 

1154. G. Greaves and W. Ilotrovp, Bingley, ‘‘ Cutting tenons,"—Du ed 29 h 
April, 1871. : 

Tue apparatus consists of two pairs of cutters fixed, the one pair above 
the other, on a double our bifurcated tool holder, which may Ue attached 
to the spindle of a morticing machine. The upper pair of cutters is 
attached to blocks fixed adjustably between stays or ribs on the holder, 
and the lower pair are also adjustable and secured to the tool holder. On 
the downward movement of the apparatus the lower cutters make an 
incision on each side of the timber to form the “ shoulders ” of the tenon, 
whilst the lower cutters cut the ‘‘cheek,” at right angles and remiove 
the superfluous wood, 

1155. I. B. Harris, Fountainbridge, Edinburgh, “ India-rubber hose.”— 
Dated 29th April, 1871. 

Hydraulic, or gaseous, or steam pre-sureis employed to force an internal 
plastic tube against the wires, hwups, ur rings used to keep hose tre a 
collapsing, and against the surface vt their immediate outs.de cuvermys, 
in order to effect a more perfect cementation of the two vetwouu tiv 
wires, hoops, or rings than has heretofore been obtained. 

1156. C. W. Mzirer, “ Cigar tubes.”— Dated 29th April, 1871. 

The features of novelty of this invention consist in adapting a short 

vulcanised india-rubber tube or coue cither to the inside or outside of an 
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ordinary cigar tube, or passing it over the end of a cigar by and using it 
itself. 


1158. W. a London, “ Travelling and other bags.”—Dated 29th 
April, 1871. 
According to this invention a supplementary frame is applied within 
the hag, and rests on the permanent e, the two frames having a cross 
bar at each end, the upper bar of the detachable frame resting on the 
lower bar of the permanent frame. A toilet case is applied to the 
movable frame, so that it always remains in the cen upper part 
of the bag, unless it is lifted out of the frame, for packing or unpacking 
the bag: The detachable frame with toilet case never turns from 
= Ld side, nor occupies any portion of the open or expanded sides of 
e ; 


1171. J. Tree, High Holborn, London, “ Pouches, purses, bags, dc.” —Dated 
2nd May, 1871. 

For this purpose the bedy of the pouch is formed with lips, which are 
separate from the cover, but Sctend of running a cord around the edge of 
the lips to close them, an india-rubber cover is connected to the pouch, 
which may be drawn over the lips of the pouch, and thereby effectually 
cover and protect the contents thereof. 

1172. T. Truscort, Liverpool, ** Pumps for supplying air to submarine divers.” 
—Dated 2nd May, 1871. 

The features of novelty of this invention for improvements in pumps 
for supplying air to submarine divers is to construct pumps in such a 
manner that the air supplied shall not be impregnated or tainted by the 
oil used for lubricating ; also to construct the said pumps in such a 
manner that the valves may be got at more readily for the purpose of 
cleaning. The pump is double- , and is constructed with the suction 
valves in the cover and base plate in such a manner that they may be got 
at for cleaning. The bottom delivery pipe is formed with a rise or elbow, 
so that any excess of oil used for lubricating will remain at the bottom of 
the pump, instead of being forced with the air supplied to the diver. 
1173. W. Finuey, Stockport, “ Branch pipes and nozzles of fire extinguishing 

apparatus.”— Dated 2nd May, 1871. 

The features of novelty of this invention consist in utilising the box 
on the top of fire engines for the double pares of carrying the hose, and 
also of forming the reservoir to be filled by buckets, or in any other 
common manner, with water which is afterwards pumped on to the fire. 
Also in the employment of a double cased vessel for impregnati the 
water proceeding from a fire engine or high pressure main with carbona- 
ceous material, and in providing against the bursting of hose pipe by 
internally dividing the branch pipe into two compartments communi- 
cating together as and for the purposes described. 

1175. 5 Davis and J. Witsnaw, Sheffield, “ Mangles.”—Dated 2nd May, 
1871. 


The features of novelty of this invention consist in substituting levers 
instead of a spring for exerting pressure upon the rollers of mangles of 
the upright kind. 

1178. J. H. Jounson, Lincoln’s-inn-fields, London, “Lamp burners,”—A 
communication.—Dated 2 d May, 1871. 

The essential features of this invention ure :—First, the combination in 
lamp burners, of otherwise ordinary or suitable construction, of two or 
more wick tubes ae a space between them for the passage of air, and 
u deflector with a single slut, through which the flames from the wicks 





in the several tubes are drawn together and condensed into a single 

flame. Secondly, the use in lamp burners having two or more wick tubes 

combined with a single slot deflector of an air deflecting cap or flange 

applied to and surrounding the upper ends of the tubes. 

1181. A. M. Ciark, Chancery-lane, London, “‘ Process of oxidising certain 
matters.” —A communication. — Dated 3rd May, 1871. 

This invention consists in a new mode of oxidising various matters by 
passing a current of air. mixed with the vapours of the matter to be 
oxidised, over sesquioxide of ch at adull red heat. The oxidation 
of the matter is effected by the extraction of a portion of its oxygen from 
the oxide of chromium, which is again resto to it by the air. Other 

ted ds of ch i may be employed in lieu of the 








Ooxys' P 

sesquioxide. 

1182. A. E. Moruey, J. R. Exuis, and J. G. Roiiason, Birmingham, 
“ Lockets.” — Dated 3rd May, 1871. 

The said invention refers to certain parts of lockets, viz., the lid and 
body, in which said parts are a rim and bezil. These have hitherto been 
made detached from the lid and body, and subsequently united or 
soldered thereto ; but by means of this arrangement a lid and body are 
separately stamped and pressed into required form, each having a rim or 
bezil in one piece of metal, in consequence of which the necessity for 
using several pieces of metal in making a lid and body of a locket is 
obviated. 

1184. F. WeLpon, Kilmorony, Ireland, “‘ Presses." —Dated 3rd May, 1871. 

Levers jointed at the lower ends to a bed have jointed to their upper 
ends the upper ends of other levers, the lower ends of which carry a press 
“follower.” The box containing the cotton, bay, or other material to be 
pressed is placed on the bed below the follower, which is then made to 
descend by drawing together the upper ends of the first named levers by 
means of chains or otherwise. One side of the box may be made to turn 
upon a horizontal axis to facilitate the removal of the pressed material. 
: —_ arrangement for securing the doors by means of a chain is also 

esc. lo 


1187. F. Cotiins, Chelmsford, ‘‘ Door fastener.”— Dated 31d May, 1871. 

is imp! d fast sists of an oblong plate of metal, with its 
ends turned at right angles in opposite directions. On this plate works 
another plate moved by means of a thumbscrew. 


1188. W. Wuire, London, ‘‘ Knapsacks.”— Dated 3rd May, 1871. 
This invention consists of an improved kna| k, which is strength- | 
ened in the side next the wearer by canes, and is made capable of con- ! 
traction at the top by having a cane in the front and back edges, and | 
drawing them together by straps and loops. The mode of suspending a 
knapsack consists of a light wickerwork frame provided with flaps at 
the top and bottom, which fit against the shoulders and back, and with 
two straps attached to the front corners of the top flap, and passing | 
through the back piece of the frame, where they are secured to the knap- | 
sack. These are the only straps required, and they take their bearing 
directly upon the shoulders of the wearer. In some cases the separate 
frame may be dispensed with by bringing the top and bottom flaps 
directly to the knapsack. 
= Bait, Stratford-upon-Avon, ‘‘ Sorting coins.”—Dated 3rd Ma= 
1 











The mechanical assortment of mixed coins, by means of a graduated 
series of rotary cylindrical sifters or sorting barrels. Each barrel is pro- 
vided with an internal spiral division, for the purpose of causing the 
coins to travel from the receiving to the delivery end of the barrel, and 
between each recurring spiral or thread of such division circular open- 
ings are formed in the circumference of the barrel at short distances 
apart, which openings are large enough to allow all the cvins, except 
those of the largest size, to readily drop through. The largest coins are 
delivered into a till, but the remaining coins are caused to pass through 
other graduated barrels, and are treated in the manner above described, 
till only the smallest sized coins remain. 

1195. W. E. NewTon, Chancery-lane, London, ‘‘ Machinery for pulverising 
ores, rock containing ores, and other hard substances.” —A communica- 
tion— Dated 3rd May, 1871. 

The combination of the machine consists of two or more cases with 
rotating beaters, and connected by — from the centre of the first, and 
delivering to the second, between the centre and the periphery. The 
first case is provided with a feeding tube, and the last with i e 
pipes. 

1196. W. Epwarps, Wolve,/.ampton, “* Edged tools.”—Dated 3rd May, 1871. 

This invention consists in c unbining iron with steel in such manner 
that the steel shall always prese:t itself on the cutting edge of the tool 
until the article is entirely worn away. 

1197. T. WALLEN, Coventry, “ Shearing and clipping apparautus.”—Dated 
3rd May, 1871 

This inveution refers to the employment of a cam action for giving the 
re juisite to-and-fro movement to the cutting or shearing plates. 

1198. E. Loomes, Hackney, “ Making boxes for containing matches, &c.”~— 
Dated 3rd May, 1871 

A thin sheet of wood is cut off a block, and then stamped into the 
f.rm of a box, and afterwards covered with paper. 

1201. W. R. Lake, Southampton-buildings, London, ‘‘ Sewing machines.”— 
—A communication.—Dated 314 May, 1871, 

_ This invention has for its object the production of a cheap and effective 
single thread sewing machine. Two levers are hinged together baving 
arms, one of which carries the cloth plate and the other serving as the 
needle carrier. Another lever operates and forms part of the looper. A 
curved rod is secured to the upper lever, working through a slot in the 
1 »wer lever, and Lae yg the looper. A needle of a curvature 
a the — oop set Seat pA none urm is held in the end of 

ne same in such a on that it ‘orms the operations of feedi:g and 
sewing the cloth at the same time. The cloth plate is provided moe by its 
under side with a bluck wed, ped upon the end nearest the needle, 
which forms a loop check to hold and paeee Gent the loop for the 

the descent of the throug! 


‘amp is provided with a thumbscrew, for the 1 dauamest 
c a thum q 
pg ee mo p an n ‘or purpose of securing it to 
1202. W. R. Lake, Southampton-buildings, London, “ Wirdlasses.”—A 
munication.—Dated ord May, is71. ni asia psa 
Pe eg er og 
esigned to increase power without the occur 
them. The inventor uses a capstan of ‘ae form. except that the 











shaft extends Soqueeete, ont on its lower it has ascrew, The 
shaft is situated at a suitable distance from the barrel of the windlass 
for the thread of the screw to intermesh with the teeth of a wheel fixed 
on the said barrel. The apparatus is provided with the ordinary pawl or 
resistance posts and a set of pawls biting into suitable toothed wheels. 
} es — is aap) wie ae with the ordinary pawls, and with openings 
or the ption of handspil 
2960. A. M. Clark, Chancery-lane, “‘ Distilling naphtha.”—A communica- 
tion.—Dated 3rd November, 1871. 
The invention ists of an app for separating volatile hydro- 
carbons by repeated vaporisation and condensation ; the operation is con- 
tinuous, and what is equivalent to a large number of fractional distilla- 
tion is accomplished during a single distillation. The Bp my is in 
many respects similar to what is known as the common for distilling 
alcoholic spirits, 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE IRON TRADE: Much business still doing: Anticipated rise in 
prices of finished iron—DIFFICULTY OF GETTING ENOUGH FINISHED 
IRON—PRICES—THE RAILWAY BRANCH: Locomotive plates and 
rails—Pic 1n0N : The quantity made and consumed in this dis- 
trict : Prices of home and foreign—IMPROVED FURNACES —GREAT 
DEMAND FOR IRON ORE AND IRONSTONE—ANOTHER DESCRIPTION 
OF IRONSTONE FROM IRELAND: Opinions upon it—THE MISCEL- 
LANEOUS FACTORY TRADES: Activity in Birmingham — Swine 
MACHINES IN BIRMINGHAM—THE RAILWAY CARRIERS AND THE 
SUPERABUNDANT TRAFFIC: How they are trying to meet it—-THE 
FRESCH RAILWAYS IN A FIX: A plethora of goods there likewise— 
THE WAGES AND SHORT TIME MOVEMENTS—TIN AND CUPPER : 
Rise in copper—FURTHER COLLIERY DEVELOPMENT: Plenty of 
capital forthcoming —THE IRON TRADE OF NORTH STAFFORDSHIRE 
THE FLOODED-OUT MINES THERE: Application to Parliament 
ADVANCE OF POTTERS’ PRICES : Why? ~ THE OPERATIVE MINERS 
OF STAFFORDSHIRE AND THE VENTILATION OF MINES, 

As to the iron trade of this district, 1 have to report that business 
continues to be done freely in all departments. The shipping 
season to the North of Europe is virtually closed, but there is as 
great a pressure of orders now at the first-class works as eee a 
Much of this is on account of immediate consumption ; but certain 
of it is on speculative account, buyers believing that prices will go 
higher at Christmas. And they are right if in the meantime there 
should be no slackening in the present inquiry. Higher prices are, 
however, to be deprecated, if they are not necessitated by the price of 
materials. Already specificationsare going elsewhere, partly because 
of the current quotations, and a because of the inability of 
mukers to produce. Existing rates have a fair margin of profit, 
and the workmen are getting good wages. Should their remunera- 
tion be higher less work should be doue. Upon the indisposition 
still shown to labour full time the complaints of last weck are re- 
sumed this. 

Consumers of iron can only get nearly what they want in this 
district by buying from numerous makers. By such means those 
who require not the best brands keep themselves tolerably well 
supplied; but the consumers of first-class iron are still much 
inconvenienced, and want a greater supply. Of the former class 
are the makers of cut nails. The sudden and marked improvement 
that has come over the trade is shown in the fact that in the 
article of nail sheets alone there were ironmaking establishments 
in June who could have supplied the wants of ten or a dozen 
factories, who can now send them hardly anything, notwithstand- 
ing that, as compared with that earlier date, nail sheets are worth 
more per ton by 35s. Nor are the users of first-class singles, and 
doubles, and lattens any better off. The same must continue to 
be said of plates, and angles, and bars, and strips. As to prices, 
whilst £9 continues to be secured by list makers, and there is a 
prospect of an advance upon these terms, there is one leading firm 
who decline to quote higher than £8 10s. 

Oue establisuinent is eugaged with a large order for locomotive 
lates fur Russia, which will not be completed for several weeks. 
hese plates are of the very best quality which can be produced. 

There is also more activity noticeable in the other railroad iron 

departments. The firms in the neighbourhood of Wednesbury and 

Bilston, who some years ago expended a large amount of capital 

with a view to a more ic production of rails, have not up 

to the present reveived a satisfactory return for the money sunk; 
but there are now signs that a better demand for rails will shortly 
be experienced. 

Pig iron sells freely, and 85s. to 90s. is the quotation for hot 
blast mine iron, the produce of this district. The produce of 
other districts is more than strong. Barrow forge iron is firm at 
95s. All the Barrow iron that can be produ for sale in the 
ensuing twelve months has been sold, a good quantity of it at 
prices not much below this figure. Sales to be hereafter made 
would be on condition of deliveries of only small quantities 
throughout the next year. The computation is that this district 
is indebted to foreiga sources for at least 3U00 tons a week for the 
supply of the mills and forges, independent of the foundries. The 
1600 puddling furnaces in South Staffordshire and East Worces- 
tershire consume abvut 16,000 tovs per week together, and the 
120 blast furnaces yield, on an average of 110 tons each, some 
13,200 tons, 

A large new iron-cased furnace has just been completed by 
Mr. George Hickman, at Tividale, and will be put to work in a 
few days. This furnace is said to be the largest ever erected in 
Staffordshire, and is expected to produce abvut 220 tons of pig 
iron per week, or nearly double the ordinary production. 

The Church-lane Works at Tipton have been considerably im- 
proved and opened by a tirm bearing the title of the District Iron 
and Steel Company, whilst new works at Brickhouse-luve, West 
Bromwich, bave just been put in operation by Messrs, Maddock 
and Co. The works lately occupied by Messrs. Legge, who failed 
some time ago, and Messrs. Lees Brothers’ new works at Albion, 
will ere Jong be in full work. Mr. James Holcroft, at the Old 
Level Furnaces, located to the West of Dudley, has lately recon- 
structed his furnaces so as to enable him to utilise the waste gases, 
and others are preparing to follow his example. 

Much inquiry is being made for the means of producing pig iron, 
and the direct tendency of the prices of ore and stone is still upward, 
A really good sample of either experiences a ready sale directly it 
is offered. Yesterday afternoop, Mr. Saunders, mineral agent, of 
Wolverhampton, showed some capital samples of hematite iron- 
stone there for the first time. The mineral has just been dis- 
covered in Ireland, and it is now being developed. Analysed by 
an experienced metallurgical chemist in Cumberland, the stone is 
shown to be well adapted fur the making of good pig iron for steel 
making, as it contains some 7 per cent. of mangavese. High 
opinions of its merit were pronounced by the ironmwakers who 
handled it, and lters bought samples at good prices, with the 
option of taking large quantities after trial. 

All the factories throughout Birmingham and Wolverhampton 
and Bilston, where japan goods are produced, are working away 
with all possible energy, mecting the very large demazd that they 
are now experiencing for the varied goods always in demand at this 
period of the year. ‘here is no one of the miscellaneous industries 
of Birmingham in which there is not a heavy pressure of work 
just now, saving the electro-plate branch. Yet here, although the 
heavy shipping orders have been got out of hand, there is a pressure 
in certain jepartments. 

Amongt the lighter machinery now produced in this part of the 
kingdom sewing machines have to be noted. A considerable and 
a growing trade is now being done in these in Birmingham, 

uch impediment is still sustained in the inability of the rail- 
ways to bring in and carry away what is delivered to them with 
the requisite promptitude. 

Indeed, in the matter of goods produced in this district, the 
Great Western Railway Company have been compelled to ask 
their customers who deliver at certain of their overcrowded 








stations to favour them by sending the merchandise through 
another company. At such places the company can neither get 
men enough, nor horses enough, nor wagons enough, to carry on 
the traffic ; and the Midland and the North-Western companies 
are in scarcely a better state. As to wagons, they are all doing 
their utmost to increase the supply, an iderable additi 

are made week by week. The Great Western Railway Company 
are manufacturing some 3000 at their own works, and they are 
delivering about 31,000 every week; but when these get dis- 
tributed over the line, they are scarcely a drop in the bucket. The 





| other two companies we have named who serve this district are 
| increasing the rolling stock required by the goods department, 


and the North-Western people have just given out an order in 
this district for the delivery of ten trucks a week for some time to 
come. 

France has recently been, and is still, buying freely of iron and 

other heavy products made in this part of the kingdom. So con- 
siderable have been the purchases, and so large the supplies from 
this and other districts, that we have done with the railways at the 
ports in France what our manufacturers are doing with the rail- 
ways here. It is impossible for the companies to remove the goods 
from the quays, and the ports are crowded with shipping. Yet 
the cry is, “Still they come.” In their perplexity the directors 
of the French lines have had to forward an appeal to the railway 
carriers in this and other English districts to send no more goods 
for the present. 
_ There is only little agitation just now upon the wages question 
in any branch. There are few in which advances have not been 
secured in the past few weeks, and all the firms likely to be first 
affected by the short time movement in Newcastle have followed 
the Newcastle example. The last announced advance in wages 
was that of 5 per cent. at once in the scale of the Bromsgrove 
nailers, and a similar advance a month hence. 

The excitement in the tin market which led to the rise reported 
last week, and which excitement continues, has been closely fol- 
lowed by an advance in copper. On Tuesday, Messrs. Crawley, 
Parsons, and Co., 43, Ann-street, issued the following circular :— 
We beg to advise you that copper has to-day been advanced £2 
per ton, making present quotations as follows :—Best selected, 
£80; tough ingot, £78; and braziers’ sheets, £83 per ton. 

_ The great demand for coal is giving impetus to investigations 
in search of fuel hereabouts, and to the developing of the 
localities most recently opened up. A tract of the Cannock 
Chase district not hitherto opened has just been purchased from 
the owner by a number of wealthy capitalists, in Birmingham and 
Wolverhampton principally, and very soon the concern will come 
before the public under circumstances that will show that good 
property has only to be introduced and men of substance here are 
ready at once to find ample capital for its fullest realisation. 

_ As the shipping season approaches its close orders for finished 
iron on the condition of immediate delivery are coming into the 
North Staffordshire district to a considerable extent, and the 
works are kept at full stretch of productive power. List prices 
can, of course, be secured under the circumstances, which circum- 
stances cannot, however, long exist. Ironstone is being taken 
into consumption as fast as turned out. There is not yet avy 
inquiry in this department for next quarter, and ironstone 
sympathises with pig iron. The demand for coal is very brisk, 
and amicable relations between masters and men existing through- 
out the district, the coaiowners are enabled pretty nearly to satisfy 
all requirements. 

The iron and coal masters of North Staffordshire are following 
up the measures last reported for clearing their mines of water. 
When they have been cleared, the announcement has given great 
satisfaction in the districts affected, where alone the very disas- 
trous consequences of the closing of a very large number of col- 
lieries can be fully appreciated. The powers to be vested in the 
commissioners are of a comprehensive character. and include the 
right to levy rates on the mines and other property benefited. 

The China manufactories of the Potteries have determined to at 
once advance their prices. This step they intimate has b 
necessary, chiefly because of the considerable advances recently 
declared in fuel and clay. There can be no doubt that recently 
the Potteries have been doing a very splendid trade. At no 
former period since the war between the North and South has 
there been more business done in fictile wares with the United 
States than has been the case during the last three or four months. 

The miners of Staffordshire are beginning to find out their great 
enemy. Defective ventilation will ever more shorten the life of 
the collier; but there are degrees of defectiveness. The men 
believe, and in many cases not without reason, that more air 

might besupplied to them than that with which their working places 
are often supplied. The question was brought before the con- 
ference of miners last week in Manchester, when delegates averred 
that the great cause of complaint in Staffordshire was the existence 
in the mines of carbonic acid, 








THE CLEVELAND DISTRICT. 
(From our own Correspondent). 


THE CLEVELAND IRON TRADE: Demand in excess of supply: The 
finished iron trade—THE NEW WORKS IN CLEVELAND — TRE 
LustruM [RONWORKS, STUCKTON— THE NINE HOURS’ MOVEMENT : 
The Middlesbrough engineers and the Sunderland terms -THE 
TEES CONSERVANCY —~SLAG—THE PRICES. 


NEVER in the history of the Cleveland iron trade have I known 
such a prosperous state of things as characterises that at 
indu-try at present. With a monthly production of upwards of 
160,000 tons of pig iron there is a scarcity, and smelters are bein 

threatened on all sides for non-delivery. During the present seek 


| 60s. per ton has actually been paid for No. 3 on ‘Change at 


Middlesbrough. For the same quality for delivery next year 
several makers are fortunate enough to receive as much as 57s. and 
58s. per ton. Prices still have an upward tendency, and it is 
generally believed that at Christmas the quotations will be higher 
than they are at p t. M ts are most anxious to p 

pigs just now, so as to ship as much as possible before the end of the 
navigation season, The local demand is very heavy, and is rapidly 
growing heavier. 

For some time past sanguine expectations have heen formed 
respecting the finished iron trade of the North of England for the 
next twelve months. As time speeds on there is more goes for 
——- those hopes. Heavy rail orders may reasonably be ex- 
pec from India, America, Russia, Germany, and Austria, In 
Cleveland, where rails can be made so cheap, it is natural to sup- 
pose that a fair share of the great iron wants of the world will 
secured by Teesside firms. Bar iron is selling well, and there is a 
good demand for billets, rods, and hoops. Plates cannot be ob- 
ar sufficiently quick to meet the requirements of iron ship- 
builders. 

The new works in Cleveland are being proceeded with as rapidly 
as possible. No sooner is one works competed than another is 
begun; consequently, there are always several blast furnaces and 
ironw: rks in course of construction. 

Recently the Lustrum Ironworks, Stockt»n, have been pur- 
chased by Mr. Joseph Dodds, the ber for the borough. That 
gentleman, who is now a large ironmaster, intends to make great 
—— > these works. . tho de 

‘aragraphs appear constantly in the daily announcing 
the concession by employers of various kinds of labour of the nine 
hours’ system. This concession is generally made on the terms 
which were agreed upon at Newcastle after the long strike in the 
engineering trade, and means that the men shall work nive hours 
per day, but if they are required to work overtime they must do 
so, and it is also part of the arrangement that they are pot to be 
for overtime during any week until they have worked fifty- 














SS hours. At Middles h the engineers decline to accept the 
nine hours’ system on those terms. t 1700 men have given in 
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their notices to leave unless the nine hours’ system is granted on 
the Sunderland terms, viz., that each day’s work stands by itself, 
and overtime be paid on the old plan—that is to say, whenever a 
man has to work after the usual hour of leaving the factory of an 
evening he is to be paid for that overtime, “fo-morrow (Satur- 
day) those notices expire, and unless the masters make some 
arrangement with the men a very large number of hands will 
throw themselves out of employment; and trade, which is now so 
brisk in Middlesbrough, will receive a severe check. i" 

The annual meeting of the Tees Conservancy Commission was 
held on Monday, and the chairman, Mr. Isauc Wilson, was re- 
elected. The responsibilities of this Commission are growing very 
fast. Immense quantities of foreshore have been reclaimed, and 
as ironworks are being erected in all parts of Teesside their lands 
are exceedingly valuable. The Commission, in proportion to the 
increase in their revenue, are paying more attention to the 
deepening of the river. Several dredgers are now at work, and 
great improvements have been made between Stockton and the 
sea. 
I hear that a company is to be formed for the purpose of pro- 
curing a number of big lighters to carry the slag from the various 
blast furnaces at Stockton and Middlesbrough to sea. Enormous 
quantities of :his refuse have been used for making foundations for 
roads and filling up reclaimed lands by the river side. It is rather 
singular that in these days, when everything is utilised, that some 
one does not devise a plan by which slag could be cheuply solidified 
and used for various purposes in the building trade. 

The prices of iron are as follows :—Pig iron, No. 1, 60s.; No. 2, 
58s. 64.; No. 3. 57s.; and No. 4, 55s, The prices of manufactured 
iron are as follows :- Common bars, £7 to £7 2s. 64.; cable iron, 
£7 12s. 61. to £8 2s. Gd.; ship plates, £3 17s. 6d. to £9; boiler 
plates, £9 5s. to £9 10s.; rails £6 L5s. to £7; colliery rails, £6 17s. 
to £7 10s.; puddied bars, £4 17s, Gd. to £5, 








NOTES FROM SCOTLAND, 
(From our own Correspondent.) 

THE SCOTCH IRON TRADE—NEW COAL WORKS—THE MOVEMENT 
FOR CouRTS OF CONCILIATION AND ARBITRATION—SUCCESS OF 
THE EDINBURGH TRAMWAYS — THE OBAN AND CALLANDER 
RaiLwaY—LauncH OF THE CONRAD. 

In the Glasgow pig iron market prices have continued to advance 

during the past week, having actually touched 70s. per ton on 

Monday. Since then the tone has become a shade flatter, and a 

fall is expected to result from the suspension of a large firm in the 

iron trade, who are said to hold a large stock which will be im- 

mediately thrown upon the market. At present the market is 

somewhat unsteady, quotations ranging from 68s. 6d. to 69s. 6d. 
per ton. No. 1, g.m.b., 693. 9d.; No. 3, 68s. 6d. 

There cannot be a very great reduction in the present price of 
pig iron, if we take iuto consideration the demand and present 
prices of labour and material. The increase in demand for all 
descriptions of iron for machinery of all kinds is something very 
extraordinary ; and the orders for iron ships seem to come to Clyde 
builders with unflagging frequency. 

The ironfounders ure all full-handed, and several large contracts 
have recently been closed. Messrs. Laidlaw and Company have 
secured the contract for the ironwork connected with the new gas 
works in the west end of Glasgow. 

In the malleable iron trade the briskness Cun panes is almost 
without parallel, and many of the makers are adding to the num- 
ber of their furnaces, and otherwise making extensions of their 
works, Prices have again gone up, and are likely to be still higher 
before long. 

Tbe shipments of pig iron during the past week have again been 
very large for the season, though not quite so good as the week 
previous ; and it may be expected that the exports will diminish 
considerably, owing to the closing of the ports in the Baltic. 

It is reported that the minerals on the Neilsland Estate, at 
Meikle Earnock, near Hamilton, will shortly be opened up. The 
Stratbaven branch of the Caledonian Railway runs through the 
property, which will greatly facilitate the working. This estate 
was purchased a short time ago by Mr. John Watson, of Glasgow, 
who is also owner of extensive fields in the neighbourhood of 
Motherwell. 

At a meeting on Monday of the Glasgow Chamber of Commerce 
a resulution was adopted which ought to command general ap- 
proval. The members have determined to invite Mr. Mundella to 
Glasgow for the purpose of addressing a public meeting on the 
question of Courts of Conciliation and Arbitration in questions 
arising between employer and ewployed. The chamber could un- 
dertake no more useful work than engaging in an effort to find the 
means of obviating such disastrous interruptions to labour as 
strikes, Butit is very questionable whether a Court of Arbitra- 
tion is the proper instrument whereby to effect so desirable a pur- 
pose. Recent experience does not favour this mode of adjust- 
ment. 

Tbe Edinburgh tramways are doing well, and quite exceeding 
the expectations of the promoters. During the past week there 
were ten tramway cars running regularly ; and on Saturday the 
pressure of traffic was such as to necessitate the putting on of an 
eleventh car. The tramway company have ordered the construc- 
tion of a set of cars of a lighter build than those now in use to 
meet the requirements of the traffic to Leith, for which the cars 
already in use have been found too heavy. 

Considerable progress has been made in the work of the Crain- 
larich contract for the Oban and Callander Railway. The river 
diversion at the outlet of Loch Dochart bas been completed, and 
the masonry of the line is well forward. At the Killin end the 
permanent way has been laid for several miles, and in the event 
of the winter proving favourable the contractor thinks the line 
will be opened in time for the ensuing summer traffic. 

On Tuesday Messrs, John Elder and Co, launched from their 
yard at Govan the Conrad, an iron screw steamship of 3000 tons 
gross register, and 400 horse power nominal, for the Stoomvart 
Nederland Company. The vessel has been designed for that com- 
pany’s service between Amsterdam and Java vid the Suez Canal, 
and is of the following dimensions :—350ft Jong, 39ft. broad, and 
31ft. deep. The engines are upon the compound principle. This 
is the fourth vessel this firm have launched this year for the 
Stoomvart Nederland Company, and there is another yet in pro- 
gress for the same company. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE IRON TRADE: Satisfactory reports: No difficulty in finding 
employment: Railway iron likely to be in in: reared demand, es- 
pecially on Amerwan account: Egypt and the Eastern markets : 
Difficulties of jinished iron makers: Scarce supply of raw ma- 
teria's: Winter prospects fuvourable: Home business—THE TIN- 
PLATE TRADE—STBAM AND HOUSE COAL TRADES—THE BLAEN- 
AVON WoORKS—LIGHTING ANOTHER FURNACE AT PonTYPOOL— 


MINERA MINING CoMPANY—THE PROPOSED CARMARTHENSHIRE 


Minera Raitway. 
THE most satisfactory reports for the time of the year continue to 


be circulated throughout the district as to the position of the iron | 


trade. Makers so far from having any difficulty in fining em- 
ployment for their hands, are quite unabie to aecept all the orders 
which buyers are desirous of placing. There is every prospect of 
railway iron being in large request for many months to come, as 
announcements are being made in various quarters of new, and in 
some instances very vast, railways being commenced. In America 
especially such is the case, and there can be little, if any, doubt 
but that in the next year the export iron trade will be larger to 
that country than for some time past, notwithstanding the very 


heavy clearances which have been made during the last six months. 
For Egypt, also, and some of the eastern countries of Burope. 
there is likely to be an extensive demand for rails, both iron and 
steel, in the early part of next year. ae 

Finished iron makers experience difficulty in more than one way 
in meeting the requirements of s. Besides the quest 
of prices they have to contend with a scarce supply of raw mate- 
rials, for although the production of pig iron has been so large of 
late, there are no stocks whatever in hand, and the consumption 
at present more than keeps pace with the make. The means of 
turning out pig is, however, being continually enlarged, and in a 
little time, no doubt, the quantities produced will be sufficient to 
meet all requirements of rail and bar manufacturers. 

There has been no material alteration since last week in the 
position of the trade. Advices are still favourable, and the winter 
season is looked forward to with the greatest confidence. Prices 
are firmly maintained, but it cannot be said that manufacturers 
have yet exacted any material advance in quotations. The be- 
ginning of the year will probably, however, bring some decided 
change. 

Home business is still improving, and buyers are less reluctant 
to submit to the quotations now current. It would, in fact, b+ 
quite useless to wait for lower rates to prevail, because from what 
can now be seen the tendency will continue to be towards an ad- 
vance. 

In reference to tin-plate there is but little new to report. Ac- 
tivity is still the characteristic of operations at the works, and 
there is reason to believe a similar state of things will be witnessed 
for some time to come, 

Steam coal colliery proprietors are doing a brisk trade. The 
foreign demand is expanding, and as consumers are entirely in the 
hands of colliery proprietors, prices are well kept up. The inade- 
quacy of supplies is much complained of, and there is little hope 
of the colliers settling down to work with the necessary regularity 
at present. House coals are active. 

Another furnace is in course of building at the Blaenavon 
Works, on the Coi'y side. Every branch of this extensive esta- 
blishment appears to be thriving, and under the able management 
of Mr. Paton it is evident that the Blaenavon Works have already 
reached a degree oi prosperity which has never been witnessed 
before. The colliers and miners employed are expected to be paid 
fortnightly in future, 

At the Ebbw Vale Company’s Works at the Race, Pontypool, a 
blast furnace was blown in on Sunday, which will give employ- 
ment to a considerable number of additional hands, 

A dividend of 16s. per share (£25 p#id) has been declared by 
the Minera Mining Company for the Michaelmas quarter, 

The promoters uf the Carmarthenshire Mineral Railway held a 
meeting at Carmarthen on Saturday, the Mayor (Mr. Jobo 
Thomas) in the chair. It was explained that the company had 
been formed with a capital of £160,000, for the purpose of con 
structing a railway twenty-seven miles in length, which would 
have one terminus at Carmarthen and another at Pontardulais, 
with lateral branches entering into the heart of the lime and 
mineral districts which it will traverse, The line will thus be 
rendered conterminous with the extended railway system radiating 
fron. Carmarthen on the one hand, and on the other with the 
Llanelly Railway, which pas-es through a territory that affords a 
large consumption of coal and lime. The cost of the line, 
including the necessary rolling stock, will not exceed £6000 per 
mile, and from careful calculation made of the probable tratfic, it 
is believed that it will return a dividend of from 8 per cent. to 
9 per cent. Earl Cawdor, one of the principal landowners, is a 
strong supporter of the undertaking. 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


TRADE AT MARYPORT—THE COTTON TRADE—THE NINE HOURS’ 
MOVEMENT — NorkTH EastsRN RatLway ‘*Omnisos BIL,” 
1872-— RADE AT SHEFFIELD TRADE IN SouTH YORKSHIRE — 
SUNDERLAND NEW POST-OFFICE—ARMSTRONG GUNS FOR THE 
NETHERLANDS—THE SHEFFI'LD SAW-MAKEKS—I'RADE AT THE 
HARTLEPUOLS—THE BIKKENHEAD FEKRIES COAL TRAFFIC TO 
LonpoN—THE HAkTLEPOOLS AND THE NorTH-EasTExN—Puo- 
PERTY IN LANCASHIRE HoWDON AND NokTH SHIELDS TRAM- 
way - PaciFic STEAM NAVIGATION COMPANY. 


LARGE quantities of iron and coal have been shipped of late from 
Maryport. Land in the neighbourhood is becoming increasingly 
valuable as building sites for houses for additional wo:kwen. 

Within a radius of two miles from the Blackburn Town Hall 
there are 48,245 power looms, and of this total a considerable 
number are now working fuur days per week, while 1018 are 
stopped altogether. 

The Ravensthorpe Engineering Company, Weirfield, have adopted 
the nine hours’ system. It is impossible to recapitulate all the 
other companies and firms which have pursued a similar course. 
although here and there some little resistance has, perhaps, been 
fruitlessly attempted, 

The. Additional Powers Bill to be applied for next session 
by the North-Exstern Railway Company, contemplates the con- 
struction of sundry new lines, connecting the Sunderland and 
Hartlepool with the Stockton and Darlington section. Sundry 
swall extensions are also proposed at Middiesbrough and York. 

The general trade of Sheffield continues in an excellent state. 
There is an urgent demand for all descriptions of railway matériel, 
and the workmen are fully employed in every department. 
Bessemer steel rails are coming more and more into use, and large 
orders are received for them. The exports to the United States 
continue large. The armour, boiler, and ship-plate mills are 
resuming full time, and the gun factories are actively employed. 

The demand for manufactured iron of every description is very 
active in South Yorkshire, and the mills are well employed, espe- 
cially on plates and rails. Bessemer steel in every form is in 
brisk demand, and appears likely to continue so, The demand 
for steam coal is good, and an increased tonnage could be for- 
warded to Hull if the North-Eastern Railway Company provided 
a better supply of trucks. Trade with Grimsby has been well 
sustained, but shipments to St. Petersburg have ceased for the 
season. Engine fuel has been in fair request for Lancasbire, 

A contiact for a new post-office at Sunderland has been let to 
Messrs. Rankin, builders. 

The Dutch troop ship T'ara has gone into the Tyne dock to take 
on board Armstrong guns for Nieu Dieppe. 

At a well-attended meeting of the skilled workmen employed at 
the various Shr ffield saw-mills, to take measures fur securing a 
reduction in their hours of labour, a resolution asking the em- 
agg to conerde to them the fifty-four hours’ system wag carried 

y alarge majority over an amendment fixing the hours at fifty- 
six and a-half per weck. 





Large shipments of iron have been made from the Hartlepools, 


ness to construct the dock, they would give no special assurance 
as to the increase of railway facilities, without which, it is con- 
tended, even the great advantages of a deep-water dock would be 
seriously neutralised. 

The revaluation of the county of Lancaster has been completed. 
The result raises the rateable valne from a little over £10, 000,000 
in 1866 to upwards of £12 500,000 in 1871. 

It is proposed to commeuce almost immediately a tramway from 
Howdon to North Shields and Tynemouth. The trade of North 
Shields is likely to be much benefited by p gers being brought 
from the extreme parts of the borough to the business portions of 
the town by the tramway system. ~ 

The directors of the Pacific Steam Navigation Company have 
resolved upon a further extension of sailings between Liverpool 
and Valparaiso. An extension to three times per month was 
recently decided upon, and now, in order to meet to the fullest 
extent the requirements of the trade. weekly sailings have been 
arranged, The new service will come into operation in the course 
of next year. ’ 
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WEEKLY CHEMICAL, MINERAL, AND METAL 
REPORT, 


(From J. Berger Spence and Co.’s Circular.) 
Mancuester, November 15th, 1871. 


Chemicals.—There has been an exceedingly brisk inquiry for chemicals 

and a further advance has taken place iu some descriptions. For home 
ption the d d has been above the average. There is an evi- 

dent anxiety amongst consumers to secure their furwurd requirements, 
which bodes uo immediate reduction in price. Bleaching powder has 
sowe degree recovered from its recent relapse. and it has more inquir.es 
both fur present and forward delivery. Cuntracts for next year vary from 
fllio £12. Soda ash maintains a yvod cun-sumptive busiuess, and mauu- 
facturers stand out for full rates. O.wustic soda holds its strong position. 
Nitrate of soda has fluctuated, but clused in favour of sellers Crystals 
have been rising, and better rates now prevail. Iron and cupper salts are 
brisk. Muriate of potash idvanced 10s. Acids of ail kinds firm. Bi- 
chrome still at its nominal price, 10d., with stocks rather large in makers’ 
hand; ; the high price of this article is already telling in sales of the dyed 
goods Prussiate vf potash is rather firmer, demand iucreases. 

soda,—Cream caustic, steady, at £14 5s. to £14 10s.; white, 60 per cent. 
£14 17s. 6d. to £15 5s. ash firm, at 2}d. to 2}d. Soda crystals, guod 
inquiry, at £5 7s. 6d. to £5 10s __ Bi-carbonate, £13 5s. to £13 10s. salt 
cake, £3 17s. 6d. to £4. Glauber salts, £3 7s. 6d. 

Nitrate of 8:da.—Fluctuating from £16 to £16 5s. 

Potash.— Muriates, $0 per cent., higher, £10 10s. to £10 15s. f.0.b. 
Prussiate: red 3s.; yellow, 1s. 8d. to 1s. 8,d° Chlorate,1s. 6d. Bi- 
chrome, lvd. Potashes, 39s. 6d. to 40s. Pearl ashes, 47s, 

Saltpetre.—Foreign, £30 to £32; refined, £34 to £35. 

Alum.—At £6 lus. for loose lump; in export barrels, £7. Ground, 
£7 10s. 

Bleaching Powder —Ranges from £13 to £13 5s. 

Ammonia.—White and grey, £23. Brown, £15. Carbonate, 7d. 

Ra Salts.—Green and rusty copperas, 52s. 6d. to 55s. Dry copperas, 
52s. 

Copper Salts.—Sulphate of copper, £26 to £27. 

Arsenic.—At £6 10s. to £6 15s. for fine powdered. 

Acid.—Tartaric, unchanged, at 1s. 6}d.; oxalic, 1s. ; sulphuric, £3 10s, 
to £3 15s. Carbolic, 1s, 2d: to 1s, 3d. 

Magnesia.—Epsom salts, £4 10s. to £4 17s. 6d. for refined. 

Oils —Olive, £47 to £52. Spindle, loom, and dense oils, 4s. 6d. to 5s. 
Pure white Norwegian cod liver oil, 4s. 6d. to 6s. 

Pitch.—At 13s. to 15s. 

Benzole.—Animated ; 30 per ceut., 3s. to 3s. 6d.; 50 per cent., 8s. 6d. to 
4s.; 90 per cent., 4s. "d. to 4s. 9d. 

Disinfectants,— Patent, £5 per ton. Carbolic acid, £10. 

China Clay.--22s. per ton. 

Pyrites.—Unchanged. Spanish, 7}d. to 8d. 

Phosphates.—Super-phosphates: 25 to 30 per cent., £3 10s. Precipi- 
tated phosphate of lime: 40 to 50 per cent., £5 10s. to £6 lus. Estrama- 
dura, 1s. 24d. to ls. 3d. Mineral: 50 to 60 per cent., 10}d. per unit. 

Seq - Oe to 100s. for 70 per cent. Inferior qualities, 1s. per 
unit. 

Iron Ore.— Hematite, 22s. 6d. to 25s. Oolitic, 6s. 9d to 7s. 6d. 

Iron.— “* Ayresome” Yorkshire pig iron. No. 1, 593.; No. 2, 568 6d.; 
No. 3, 55s.; No. 4 (foundry), 54s.; No. 4 (forge), 54s. net cash, or is, ex- 
tra four months. Scotch pig, 68s. to 69s. Welsh burs, £7 to £7 lus. 
Staffordshire bars, £8 15s. te 2) 6s. Hoop iron, £9 15s. to £10. Gas tubes, 
6) per cent. to 67} per cent. off list. iler tubes, 40 per cent. to 42} 
per cent. 








in the form of rails and chairs, both for America and the 
| of Europe. | pee shipbuilding at the Hartlepools also presents no 

tion of activit: 
The receipts of the Birkenhead ferries in October were £2751, 


| 
| against £2486 in October, 1870. 
the 
erp, 


The quantity of coal conveyed to London in October by: 
Midland Railway was 125,349 tons; by the Great Norvh 

99,920 tons; by the London and North-Western, 83,215 tous ; and 
by the Great Eastern, 54,814 tons. 


An influential deputation, repr ti 





421n tnd + 





g the 
of the Hartlepools, and headed by Mr. C. Neilson, waited upon 
the directors of the North-Eastern Railway Company at York on 
Friday afternoon, to confer with them as to the granting of 
additional railway facilities, and the constructing a deep water 
dock in the Sluke. Although the directors intimated their willing- 





Copper.—Advanced, English tough ingot, £76 to £78. Chili bars, 
£68 10s. to £70. 

Tun.—English ingot, £145 to £146 Straits. £144 to £145. 

Tin-pla‘es.—Coke. | C., 258. to 288; charcual, 30s. to 328. per box. 

Lead.—Best English soft pig, £18 to £18 5s. Refined red lead, £20 10s. 
to £21. 

4ntimony.—French star, £47 to £48. 

Spelter.—silesian, special brands, £19 15s. to £20 5s.; English, best 
brands, £19 10s. to £20. 





Gun-coTton.—A party of Royal Engineers, under Capt. Merri- 
man and Lieut. Jobuson, are having sowe good practice in destroy- 
ing masonry with gun-cetton upon a bastion of Ko: hester Castle 
Gardens, through which ab ovitice has to be made to form an entry 
from the Explanade to the Gardens, which bave been taken by the 
corporation for a public ‘ecreation ground. The Engineers have 
orders to graduslly and carefully destroy the old Norman 
masonry, as the sides and upper puit of the bastion are not to be 
injured. In digging out the earth from the interior of the bastion 
four Norman pillars and capitals were found, forming a square. 
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M. GRUNER’S CONTRIBUTIONS TO THE 
CHEMISTRY OF THE BLAST FURNACE. 


* Tue reducing action of carbonic oxide on the ores of 
iron is a familiar fact, while the researches of Stammer, 
and still more recently those of Marguerite, have demon- 
strated the power of carbonic oxide at a red heat to car- 
bonise metallic iron. Below these temperatures, from 
300 deg. to 400 deg., however, the action of this gas 
is wholly different. Mr. I. Lowthian Bell found, on 
subjecting an ore of iron, which, of course, contain 
oxygen, to the action of the gases of the blast furnace at 
the above more moderate temperature, that not only had 
a partial reduction taken oe but it had been accom- 
panied with a deposition of flocculent carbon, amounting in 
quantity to 20 to 25 per cent. of the ore. A similar result 
attended the use of pure carbon at the same temperature, 
whilst at a red heat no carbon was eliminated either from 
carbonic oxide or the blast furnace gases. Mr. Bell, ina 
private communication to M. Gruner, proposed the follow- 
ing explanation of this remarkable reaction :—He held 
that oxide of iron is (in the first case) brought by car- 
bonic oxide to a lower form of oxidation, which in its 
turn is oxidised anew at the expense of further carbonic 
oxide, and the liberation of carbon is a result. 

With the view to gaining a clearer insight into the 
nature of this phenomenon, M. Gruner instituted a full 
experimental inquiry, and has already arrived at some 
curious results (Comptes Rendus, 73, 28), of which we give 
a summary :—(1) If carbonic oxide be over an iron 
ore at 300 deg. to 400 deg. the latter is reduced superticially ; 
as soon as iron is formed on one part of the surface the ore 
becomes fissured in all directions, intumesces, and is coated 
with pulverulent carbon. (2) In proportion as the reduction 
of the iron approaches its termination the carbonaceous 
deposit diminishes, and would probably cease altogether 
at the moment when the reduction of the iron is complete, 
were it possible to bring this complete reduction within the 
conditions of experiment. (3) If carbonic oxide at the above 
temperature be passed over metallic iron it becomes coated 
with pulverulent carbon in the usual way as soon as the 
reducing action of the is somewhat moderated by the 
presence of either a smal] amount of carbonic acid or a little 
oxygen to convert some of the gas into carbonic acid. 
(4) Dry and pure carbonic oxide, on the other hand, incontact 
with metallic iron, deposits carbon in amounts which 
diminish with the quantity of oxygen contained in the metal, 
so that the reaction at 300 deg. to 400 deg. would probably 
be nil were the experiment conducted with an ironabsolutely 
devoid of oxygen. (5) The carbon deposited under these 
conditions contains iron, is in fact an actual compound of 
the metal—the latter amounting from 5 to 7 per cent.—and 
possesses the characters of amorphous graphite. This sub- 
stance ene a small amount of oxidised magnetic 
iron, which appears to play a material in the reduc- 
tion. (6) Carbonic acid pt Aad Gieercs comets iron as 
an oxidising agent; at 300 deg. to 400 deg. it exhibits but 
little intensity. It produces but a small amount of the 
three oxides and no deposit of carbon. (7) The ferri- 
ferous graphite is the result of the decomposition of car- 
bonic oxide in the following manner :—2 CO= CO, +. 
This reaction, however, does not take place directly, the 
simultaneous presence of iron and protoxide of iron being 
essentially necessary, the iron fixing the carbon, the pro- 
toxide retaining, for the time, the oxygen. But the reoxida- 
tion of the protoxide, which counteracts the final reduction, 
can only take place when the reducing action of the car- 
bonic oxide is partially modified by the presence of carbonic 
acid. This is thecondition, sine gud non, for the formation 
of the carbonaceous deposit. The twofold reaction can be 
expressed by the formule :—3 FeO +CO= Fe, 0, + C, 
and Fe, O, + CO=3 FeO + CO,, provided only that the 
action of the carbonic oxide is modified by an admix- 
ture of carbonic acid. In short, pure carbonic oxide is not 
split up by iron devoid of oxygen, and carbonic acid 
acting alone on iron produces no ferriferous carbon. 
(8) Spathic iron ore (ferrous carbonate), or protoxide of iron, 
is Lge conv: by carbonic acid into the magnetic 
oxide, Fe O,, without any separation of carbon, whilst 
when carbonic oxide is used an abundant and rapid depo- 
sition of ferriferous carbon is the result. (9) if in those 
experiments already described, wherein a deposit of carbon 
forms, the temperature be raised from 300 deg. or 400 deg. 
to a bright red heat, the separation of that element at once 
ceases, and that a in burns away, provided 
still unchan oxide be present. (10) In their applica- 
tion to the theory of the processes going on in the blast- 
furnace these experiments show that in the hi 
deposit of carbon must take place which, intimately mixed 
with the oxide of the metal, greatly facilitates the reduc- 
tion of the ore and the carbonic acid in the central zones 
of the furnace. In any case the carbon thus set free will 
again be burnt before the zone of fusion is reached. 

The views of M. Gruner on the probable mode in which 
native graphite has been formed, by the action of carbonic 
oxide on is of iron ore under requisite conditions, is 
scarcely tenable in the new light that Prof. Berthelot has 
thrown on the chemical characters of those different varie- 
ties of carbon that have been termed graphite. 
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THE SEWAGE OF BIRMINGHAM. 
No. IL. 


Havine now, for sanitary and other reasons, recommended 
the interception of excrementitious and other matters which 
constitute the chief source of sewage pollution, the Committee 
proceed to consider the difficult subject of the treatment of the 
vast volume which must necessarily, even under the most perfect 
system of interception, be discharged at the Saltley outfall. The 
dry-weather flow of sewage is about 17,000,000 gallons daily, 
which must contain a large proportion of the liquid and soluble 
portions of the excreta of the open ashpits. With respect to 
the character of the sewage discharged at Saltley, the report of 
Dr. Voelcker, published by the Public Works Committee, is to 
the effect that it is somewhat more diluted than average, in con- 
sequence of the large water supply, and that it has one 
peculiarity, viz., that it contains a quantity of green vitriol, sul- 
phate of iron, which, though injurious to vegetation, is at the 
time a great disinfectant. Dr. Voelcker further reports that the 
solid matters in an imperial gallon of average Birmingham 
sewage are—in suspension, 15°11 grains; in solution, 65°05 
grains; total, 80°16 grains. It is, of course, a comparatively 
simple matter to extract, by subsidence or otherwise, a great 
proportion of the solid suspended impurities; but the great 
difficulty is to extract the polluting and soluble portions of the 
solid matters in solution, chiefly consisting of nitrogenous organic 
matter (which, according to the Rivers Pollution Commis- 
sioners, rapidly enters into putrefaction, and is an active agent 
in the pollution of rivers), ammonia, and phosphoric acid, the 
value of the dissolved being estimated at seven times that of the 
suspended parts. 

After mentioning precipitation, filtration, and irrigation as the 
heads under which the various methods for the purification of 
sewage may be ranged, the committee describe a number of pro- 
cesses for precipitation in use at different places. The A BC 
system receives the longest notice. As it is about to be tried on 
a large scale at Bolton and Leeds, the Committee think a further 
attempt at Birmingham would be superfluous. 

The committee proceed to describe some attempts which have 
been and are now being made for the purification of sewage by 
filtration. They then give an account of the working of Weare’s 
patent filtration process, conducted by the Peat Engineering and 
Sewage Filtration Company, at the Stoke-on-Trent Workhouse. 
The experiments at Uxbridge and Ealing are also noticed, and 
the committee conclude this section of their subject as follows:— 
‘* Attempts at purification by filtration have also been made at 
Coventry, Chelmsford, in Birmingham, and in other places, but 
up to the present time they have not succeeded, and have been 
invariably abandoned. The same objections, in fact, apply to 
filtering as to precipitating processes. They may be usefully 
employed under favourable circumstances and on a moderate 
scale for clarifying sewage; but for Birmingham, the constant 
daily expense, the quantity of ingredients, the enormous bulk of 
the manure to be dealt with, its doubtful value, and the doubt- 
ful issue as to the satisfaction of the injunctions, seem to indicate 
the impracticability of such schemes, as far as present knowledge 
on the subject extends.” 

Irrigation, the only other method yet known for the purifica- 
tion of sewage, is then taken up by the Committee. Upon utili- 
sation the following questions arise:— (1) Does ordinary 
sewage possess a manurial value sufficient to make it worth the 
while of landlords or tenants to incur the expense, which is con- 
siderable, in laying out land for its reception by way of irriga- 
tion? (2) Can it be supplied continuously without injury to 
the permanent fertility of the soil? (3) What area of land, of a 
given character, is necessary for the perfect utilisation of sewage 
of given quantity and strength, so that no fertilising element of 
the sewage shall be wasted? The committee say that on these 
points chemists of the highest scientific attainments express 
absolutely contrary opinions, and engineers of the greatest emi- 
nence are equally at variance, and, that in this state of uncer- 
tainty, it is therefore of special importance, in dealing with the 
immense volume of sewage at Birmingham, to proceed with the 
greatest caution—at any rate until some agreement be come to 
between the various scientific authorities. They have yisited 
the sewage farms of Warwick and Rugby, and Mr. Hope’s model 
farm at Romford, and have addressed questions to the authorities 
of such towns as have adopted the irrigation system. 

The population of Warwick is 11,000, it is a complete water- 
closet town, the number of water-closets being 2400. The 
sewage amounts to a dry weather flow of 528,000 gallons daily. 
The sewage is utilised on 135 acres of clay soil, or at the rate of 
sixty-five persons to the acre; but the borough surveyor is 
strongly of opinion that an acre of land of this description can- 
not properly utilise the sewage of more than fifty persons. The 
experience of the borough surveyor is to the effect that no 
regular rotation of crops is necessary, because the sewage manure, 
which can be applied at any time and in any quantity, is in his 
opinion sufficient for the requirements of any crop; and further, 
that the land is generally improved and the crops very satisfac- 
tory. The arrangements for irrigation seemed very good, and 
the farm altogether very efficiently conducted. There was no 
perceptible smell, and the effluent water appeared fairly purified. 
When the proposed system of drainage has been carried out the 
state of effluent water will doubtless be greatly improved. The 
borough surveyor also stated that the financial result of the 
present year was sati , his estimate of the value of the 
crops sold and ricked being about equal to the annual expense. 

The quantity of land irrigated at Rugby was sixty-five acres, 
which was at the rate of the sewage of 123 persons peracre. By 
the appearance it was evident to the Committee that much more 
land was required, especially on the lower parts of the farm, for 
purification and utilisation. 

The area of the Romford farm is 121 acres, so that there was 
applied to it the sewage of fifty-eight persons per acre. The 
committee make known that with which our readers are no doubt 

retty well familiar, namely, that after the purchase of the farm 
y the Board of Health it was taken on a seven years’ lease from 
September, 1869, by Mr. Wm. Hope, V.C., who desires to be able 
practically to demonstrate the views he holds on sewage irriga- 
tion. The rent paid by Mr. Hope is £2 10s. an acre for the land, 
and £600 a year, or £5 an acre for the sewage, with the respon- 
sibility of purifying the whole, and holding the board harmless 
for any actions for nuisance. Mr. Hope has himself laid out the 
farm for the reception of sewage, and for this purpose swept away 
all hedges, ditches, banks, and trees, and constructed concrete 
carriers. The ridge and furrow system of distributing the 
sewage isemployed. The mud deposited in the tank is removed 
each day and put upon the poorest portions of the land. The 
farm, both in its chaspster and position, is very favourable 
for sewage irrigation ; the soil is very poor, light and sandy, 
with a gravel subsoil, and uires a maximum amount of 
moisture, and its proxi to the London market enables Mr. 
grows of rye gta cod queen Segetabion to wiles tho grenias 
rye grass green to utili greatest 

possible quantity of Even under those favourable con- 
ditions Mr. Hope i the quantity of land insufficient 


| this addition the quantity of sewage 
| thirty-five persons to the acre, which Mr. Hope considers a 





(although the amount of sewage applied is small compared with 
other sewage farms), and he is now negotiating for an additional 
eighty acres of adjoining land for the cultivation of cereals. With 
applied would be that of 


maximum amount. It is obvious that if the sewage of Bir- 
mingham is to be applied to the land by irrigation the quantity 
is far too vast to be devoted to the exclusive growth of rye grass 
and vegetables for the borough market. It must of necessity be 
used for ordinary farming purposes, and in this case Mr. Hope's 
maximum estimate of the quantity that can thus be applied, viz., 
thirty-five persons per acre, a minimum quantity of 10,000 acres 
would be required for the utilisation [of the present sewage of 
Birmingham. 

The replies that have been received by the Committee, in 
answer to the series of questions addressed to the various towns 
where the system of irrigation is adopted, are annexed to the 
report. They appear to be unanimous on the following points: 
—(1) That the land improves mp | under irrigation. (2) That, 
as a rule, no complaints are made of nuisance arising therefrom. 
In the few instances in which nuisance has arisen it has been 
the result of carelessness in conducting the irrigation. (3) The 
health of the district where irrigation is carried on is affected. 
(4) Cattle thrive on the irrigated land, and no case of their being 
affected with entozoa bas ever been heard of. (5) No other 
manure has been found necessary for the crops, and the produce, 
both in quality and quantity, is very satisfactory. (6) The 
water, after passing through the land, is purified in a satisfactory 
manner, and in one case the cattle drink the effluent water. 

The Committee say with regard to the application of the irri- 
gation system to Birmingham :—“ Experience has shown that 
more sewage can be utilised (with the above condition) by the 
cultivation of rye grass than with any other plant; and green 
vegetables come next in order. The average number of tons 
applied yearly per acre, in the cases of Cheltenham, Bedford, 
Bury, Warwick, Banbury, Rugby, and Romford, is 5768, and the 
staple crops are rye grass and vegetables. Applying this average 
to Birmingham, the area required for the utilisation of the sewage 
with these particular crops is 4800 acres. But it is manifestly 
absurd to suppose that an acre of this extent could be devoted to 
such a system of farming. It is necessary to consider not only 
what the land will produce, but also what demand there will be 
for the production. And if there is a difficulty of disposing of 
the rye grass, now grown on our own small experimental farm 
at Saltley, how much greater would be the difficulty when this 
crop is grown on a number of acres to be reckoned by the 
thousand? It is therefore obvious that if the sewage of Lir- 
mingham is to be utilised it must be applied to ordinary farming. 
In this case the 4800 acres must at least be doubled; and the 
result of Mr. Hope’s experience, which gives a minimum of 
10,000 acres for Birmingham, is thus approached. The cost of 
laying out the surface for the reception of sewage has varied froin 
£1 to £23 per acre, according to the nature of the ground. A 
thorough drainage is also necessary, which cannot be estimated 
at less than £10 an acre, so that £25 per acre may be roughly 
taken as an average cost of preparing land for irrigation. With 
regard to the universally acknowledged difficulty of dealing with 
the storm water at Leamington and Bedford, it is separated from 
the sewage proper by a system of double drainage, and so passes 
directly into the river. At Warwick, also, a great portion is thus 
diverted by the formation of subsidiary drains.” 

“ As to the general financial result of the sewage farming, it is 
to be regretted (say the Committee) that so little information 
has been obtained, the questions on this point having been 
generally unanswered. The two replies received are to the fol- 
lowing effect:—At Warwick the estimate for the present year 
(which has been the most satisfactory one) is that the value of 
the crops sold and ricked will about equal the total annual ex- 
pense, including interest on outlay and pumping. At Chelten- 
ham the loss, after paying interest and yearly repayment of 
principal for purchase of land and permanent works, is almost 
nominal. Cheltenbam, as before remarked, is somewhat favour- 
ably circumstanced, for out of the 330 acres of land irrigated 
130 acres only belong to the corporation, and 200 to adjacent 
owners, who pay a small yearly rent fur the sewage.” The Com- 
mittee do not doubt the sale of large crops at considerable sums, 
but, from the silence as to the cost of production, they conclude 
that the general financial results have not been satisfactory. 
Considering that compulsory purchase always involves the paying 
of more than the market price of land, that costly works are re- 
quired to convey the sewage to the land, and that there is great 
expense in laying out the surface and draining, they observe 
that it would be quite unreasonable to anticipate anything but 
loss, though sewage may in itself possess considerable manurial 

ue, 

The Committee take the theory of the purification of the 
sewage by its filtration through the land as proved by the con- 
clusion of the Rivers Pollution Commissioners—which they quote 
—by the experience on se farms of irrigating fallows, and 
by the fact that in midden towns, where the water is obtained 
from the surface wells, the water is little else than filtered 
sew: The objections, however, to the using of land as a 
filter are formidable, namely :—(1) It is entirely unremunerative, 
the amount of sewage applied to a given area of land being pro- 
bably, in such a case, too great to permit of the growth of any 
ordinary agricultural crop. (2) The whole of the manure ingre- 
dients of the sewage would be absolutely wasted. (3) The cul- 
lecting of solid foecal matter upon the surface of the soil, with no 
vegetation to make use of, would probably give rise to a formid- 
able nuisance, especially in hot weather. The Committee publish 
reports by Mr. Hope and Mr. Bailey Denton, C.E., on the sub- 
ject, and also some information obtained at Merthyr Tydvil—the 
works at which place were constructed by Mr. Denton. Further, 
they took the opinion of Mr. Hawksley, whose letter to them is 
included in this report. 

Mr. Hope draws up his report on the utilisation of the Bir- 
mingham sewage upon the basis of the abolition of cesspools and 
ashpits, and the substitution of impervious — to be emptied 
periodically. He estimates the sewage of the town, that being 
accomplished, at 17,000,000 gallons a day. He thinks “any 
attempt to utilise 17,000,000 gallons of sewage daily upon 1000 
acres of land, or upon any such quantity, can only end in com- 

lete failure and utter disappointment.” He then suggests that, 
ving regard to all the circumstances of the case, the most 
judicious and expedient course would beto use, say, three-fourths 
of the contemplated 1000jacres for “intermittent downward filtra- 
tion,” as Professor Frankland, and as experi- 
mentally carried out by Mr. Bailey Denton, at Merthyr Tydvil, 
and that the remaining 250 acres should be used as a model 
farm for the instruction of neighbouring farmers. He had no 
doubt that a half measure of this sort, well and carefully carried 


Scaling, a Sedaed, So guastene, Sete Se t foul condition, 
it must have long to be. He further suggests that the 
sewer conveying the sewage to the 1000 acres should be made of 
concrete, as cheaper and more impervious than brickwork. 
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Crops might be grown on the land, but to what extent can only 
be found out by actual trial. He would strongly dissuade the 
council from extracting the solid matter, as he thinks the 
cheapest and best plan will be to let everything flow on to the 
land. This would not hurt the crops, as they would be grown 
on ridges. It would be n to scarify the land, as the 
solid matter must not accumulate on the surface in the hot 
weather, The 750 acres of filter should be divided into three 
divisions, or perhaps four, of as nearly equal sizes as possible, so 
that the whole of the sewage may be applied to the third or 
fourth part every twenty-four hours at a time, so that the land 
may have a rest for aération during that interval. Mr. Hope 
says the land must be drained 6ft. deep, and very closely indeed 
with large pipes; the drainage would perhaps cost £20 an acre. 
Even then the sewage, amounting to Sin. every day, or 4in. every 
fourth day, would be a severe tax on the filtering capacity of 
the land. Mr. Hope points out that, after a number of years, 
the top 18in. or 2ft. of soil of the filter will become charged to 
excess with organic matter, but that at the end of the few years 
during which the filter might be used as a half measure the 
value of the land will be greatly increased—certainly 20s. an 
acre for a fourteen or twenty-one years’ lease. The entire 
sewage of Birmingham, he says, must be worth something like 
£150,000 a year, and by proper management he believes this can 
be realised in practice. At no distant day the Committee ought 
to receive a very immense income from the sewage of the town. 

In a-supplemental report Mr. Hope says, “ Various areas are 
named in the report attached to those of the Public Works Com- 
mittee, as the most suitable for the thorough utilisation of 
the sewage, from 1645, up to 8000; but they are all utterly in- 
sufficient really to utilise the sewage of 350,000 people ; that is, 
to enable the farmers to pay to the town the full and real value 
of the manure. It will necessarily be some years before that 
can be obtained; but it must not be supposed that the return 
could be obtained until the sewage has been distributed over 
some 20,000 acres of land or more. Mr. Hope asserts that on 
his plan there ought to be no difficulty in meeting the whole 
charge of the receipts of the land, that he is ready to prepare 
plans and estimates, that he will undertake to provide a manager 
who shall bring in some return to the council for their money, 
after paying all working expenses; and that the example set, 
being a practical one, and not starting with a breakdown, would 
soon be followed by all the farmers of the district. 

As to the works at Merthyr Tydvil, the substance of the com- 
mittee’s report is here :—The population of this town is 5,000, 
and the daily dry weather flow of sewage 60,000 gallons, or 
twelve gallons per head, The method of purification at present, 
employed is that of intermittent downward filtration on a limited 
area of land, arranged by and carried on under the superinten- 
dence of Mr. Bailey Denton, C.E. The area employed for filtra- 
tion is twenty acres, and, although not yet fully prepared, the 
whole of the sewage has been passed through it for the last three 
munths, It is intended to be divided into four beds of five 
acres each, receiving in succession the whole sewage continu- 
ously for six hours each per day. Ten acres only—two beds— 
are as yet completed, and these now receive, and have been re- 
ceiving for the last month, the whole sewage for twelve hours 
each per day. The Committee’s deputation observed that the 
crops were all in a fine, healthy condition, the peas exceptionally 
80, as, at this time of the year, they generally fail under ordinary 
cultivation, All the vegetables had been planted since the 14th 
of June, and, from the information received, the growing crop 
had been sold, realising an average of £17 15s. per acre. 
Although the ten acres on which these crops were growing had 
for the last month received the whole of the Merthyr sewage, 
yet not the slightest offensive odour was given out, either from 
the Jand or the carriers, which, built of brick and cement, were 
most efticiently arranged for the even distribution of the sewage. 
The Committee, impressed with the present efficiency of the 
works, their freedom from nuisance, and completeness of the 
filtration resulting from them, and the obvious capacity of works 
of this description for purifying, for a period, large quantities of 
sewage, requested Mr. Bailey Denton to furnish them with a re- 
port upon the practicability of applying a similar system for the 
purification of the sewage of Birmingham. 

Mr. Denton reports on the fitness of the lands known as the 
Halloughton Hall estate for filtering the sewage of Birmingham, 
on the principle of intermittent downward filtration through 
natural soil, This estate, comprising 1750 acres, is situated on 
the new red sandstone formation. He says that the whole is 
capable of being made into filtering ground if the marls and 
clays are rendered porous by adequate under-drainage, deep sur- 
face cultivation, and a mixture with sand and burnt clay, if 
necessary. The general configuration of the surface is favour- 
able. After some remarks on drainage, showing that the deeper 
the drainage the smaller will be the surface of land required, 
he says :—‘ Assuming that proper under-drainage can be afforded 
to a depth of at least 6ft., I am of opinion that 900 acres 
will suflice for the purification of the sewage of Birmingham, 
with its population of 347,000, by intermittent downward filtra- 
tion, It is assumed that three series of filtering areas of 300 
acres each are adopted, each of the three being sufficient to take 
the whole of the sewage at one time, and for a period—six or 
twelve mouths—which may be determined hereafter, leaving the 
other two series at rest in the interim. I am further of opinion 
that this arrangement may be made a lasting one, and will render 
the effluent water admissible into the river Tame without any 
nuisance whatever.” 

Mr. Hawksley gives some calculations as to the quantity of 
sewage for which means of carriage must be provided, and con- 
cludes that any conduits which are to convey the fluid from the 
outfall tanks to a distance from the town must be capable of 
conveying net less than 3,200,000 gallons per hour, in order to 
comply with the earlier of the two injunctions. If the council 
should have recourse to precipitations, tanks and apparatus must 
be provided capable of treating 3,200,000 gallons per hour for 
eight consecutive hours. Mr. Hawksley then deals with the 
subject of irrigation for the purpose of purification. He says :— 
“The sewage of Birmingham is remarkably weak, the undis- 
solved organic matter averaging only seven or eight grains per 
gallon, whilst the dissolved organic matter does not appear to 
amount to more than five or six grains per gallon; the average 
sewage of London and many other large towns, containing about 
thirty grains of undissolved organic matter, and fifteen grains 
of dissolved organic matter, or three times as much as the Bir- 
mingham sewage. The Birmingham sewage, indeed, contains 
in its normal, er unpurified condition, not more dissolved 
organic matter than I have found in samples collected by myself 
of the eflluent waters of the Croydon and other sewaged 
meadows, after such waters had undergone the irrigating process, 
In the case of Birmingham, then, we may fairly dismiss any 
apprehension that the sewage would return to a foul and ob- 
jectionable state after its admission into the river Tame, provided 
only the crude sewage be previously freed by any available means 
from the noisome matters it holds in suspension. The plan he 
proposes is to construct a conduit of about seventeen and a-half 
niiles in length, to convey 3,200,000 gallons per hour from the 





outfall of the Saltley Sewage Works to some suitable tract of 
land situated in the valley of the Tame, and lying well to the 
north of Hams Hall, and preferably a little south of the hamlet 
of Blackgreave. In this vicinity, and for a considerable distance 
north and east, the land consists for the most part of a light sandy 
loam, intermixed with a small but loose gravel, and possessing very 
generally a tolerably regular surface of moderate and manage- 
able inclination. This land is, therefore, eminently well 
adapted by nature for a sewage farm ; but in order to make it 
available for the reception and defecation of the largest possible 
quantity of sewage it must be thoroughly and closely under- 
drained, and be properly laid out for the production of grass 
crops only, and this without reference to the realisation of farm- 
ing profits. Employed under these conditions, a comparatively 
small area of this land would be found adequate to the sufficient 
oxidation of the liquid sewage, especially during that period of the 
year in which alone it would be necessary to apply the liquid in 
large quantities to the soil ; but provided always that the grosser 
particles of the floating organic matters be first removed.” Mr. 
Hawksley then gives the details of this scheme, and remarks:— 
“Tt is not easy tu estimate the expense of a projected under- 
taking without the aid of accurate surveys and detailed draw- 
ings; but I am of opinion that the cost of the suggested 
conduit, tanks, and machinery, and the draining and laying out 
of a farm of 1000 acres, inclusive of compensations and other 
contingencies, will not exceed the sum of £201,000, but exclusive 
of the price to be paid for the purchase of land, of which I do 
not profess to be a competent judge. He recommends that, as 
circumstances will permit, strongly acid liquids should be kept 
out of the sewers, and observes that if the proposal of the Com- 
mittee to abolish middens and to substitute the methods (but in 
an improved form) in use at Manchester, Rochdale, Hull, and 
other places, for the reception and removal of focal matter, be 
adopted by the Council, the offensiveness of the sewage and the 
trouble and expense will be greatly diminished. The structural 
arrangements of the town of Birmingham certainly offer more 
than usual facilities for this purpose. 

The following are the principal conclusions of the Committee 
on Part II. of the report:—“ After a careful consideration of all 
the facts and opinions now detailed, some of them necessarily 
contradictory, because they have endeavoured to look at the 
subject fairly from all points of view, the Committee have come 
to the conclusion that the best known method of dealing with 
the sewage of the borough is that of intermittent downward 
filtration, on the smallest possible area of land, at the greatest 
convenient distance from the outfall, and that from 800 to 1000 
acres of suitable land are sufficient for the purpose. Moreover, 
the calculations which have led the Committee to this conclu- 
sion are based upon the present character and volume of the 
sewage, and are independent of the interception recommended in 
the first part of this report, and the quantity which may ulti- 
mately be taken by owners or occupiers of land along the pro- 
posed line of conduct—two important considerations, each of 
which must, to some extent—but to what extent it is at present 
impossible to estimate—diminish the difficulty of purification, 
and therefore the quantity of land required.” The Com- 
mittee regret they have not been able to come to an 
arrangement for the purchase of the Halloughton Estate 
in the Tame Valley, seven miles and a-half from the out- 
fall. They are of opinion that land should be obtained 
if possible beyond the estate of Sir Charles Adderley, in 
order that the conduit might command the greatest possible 
area, and one, at any rate, of the existing injunctions be satis- 
factorily and simply complied with. “The serious question of 
the disposal of the storm water has also engaged the attention of 
the Committee, and they regret that in the opinion of the 
borough ; surveyor the exclusion of auy considerable portion 
from the sewers is impracticable.” The Committee have re- 
ceived offers to deal with the whole or portions of the Birming- 
ham sewage from the A BC Company, the Phosphate Com- 
pany, and the Peat Engineering and Sewage Filtration Company. 

The distinct recommendations of the Committee to the Council 
on this portion of the subject are as follows :—(1) The purchase 
of 900 acres of land for the purposes mentioned in this report. 
(2) To obtain borrowing powers for the purchase of land and 
execution of the necessary works. (3) To obtain powers for 
creating perpetual annuities for such sums as may be actually 
expended upon the purchase of land, and for distributing the re- 
payment over seventy-five years of such sums as may be expended 
upon the construction of a conduit or other necessary permanent 
structural works. (4) To obtain powers for leasing lands and 
entering into agreements for supplying sewage to owners and 
occupiers of land. 


The Committee give the following estimate of the cost of 
carrying into effect the propositions they submit to the council, 
remarking that such an estimate can, of course, be only approxi- 
mate, but it is the result of careful consideration :—Estimated 
cost of conduit, tanks, machinery, and other appliances, and of 
draining and preparing 800 acres of land, inclusive of compen- 
sation and other contingences, £190,000; add 20 per cent. for 
interest during construction of works, commission, and other 
charges for supervision, £38,000 ; drainage land at Saltley, say, 
100 acres, six or seven fect deep, at £8 per acre, £800; cost of 
800 acres of land by compulsory purchase, including parlia- 
mentary charges, &c., at £120 per acre, £96,000; total, £324,800. 
Expenditure account—4} per cent. interest on £190,000, add 
£38,00), £228,000, including repayment of principal in seventy- 
five years, £10,260; interest on £800, for draining land at 
Saltley, including repayment of principal in seventeen years, 
being the unexpired term of lease, say 74 per cent., £60; 4 per 
cent. Perpetual Annuities on £96,000, estimated cost of land, 
£3840, £14,160. Balance of income over current expenditure, 
being £4 peracre on 800 acres, for rent, use of sewage, and in- 
terest on expenditure in draining and preparing land, £3200 ; 
rate proposed to be charged on water-closets, say, £3000 ; rent 
for sewage, estimated to be supplied from conduit, £2000; eco- 
nomy to the borough from proposed system of weekly collection, 
being saving on scales of intercepted excreta, £1000—£9200. 
Estimated expenditure, £14,160; income, £9200; annual loss, 
£4960. 

The Committee, before giving their summary of recommenda- 
tions, advise that if their report be adopted that the necessary 
legal authority should be obtained, and that the management 
and control of the sewers, sewage, and sewage farm be in the 
hands of a committee, to be called the Sanitary and Sewage Com- 
mittee; and next, that inasmuch as a large and thickly popu- 
lated district outside the borough contributes to the pollution of 
the Tame, it would be well, if the proposition should be intro- 
duced by the Government, that a fairly elected representative 
body should be formed, to be called a drainage commission, the 
members being chosen by the ratepayers of the whole dis- 
trict draining into the river. The Committee summarise the 
recommendations under eleven numbered paragraphs. The first 
six are as follows:— 

(1) The gradual abolition of middens and substitution of a 
new privy system, based upon the principle of exclusion from 





the sewers and weekly collection of all excrementitious matters, 
solid and liquid. 

(2) A system to be developed in connection with the above, 
of exclusion from the sewers and collection of refuse from 
slaughter-houses, cattle markets, urinals, cow-houses, and stables. 

(3) An experimental trial of the Rochdale and Manchester 
systems, on a sufficiently large scale, and under the strictest 
supervision ; and ultimately an extension to the whole town of 
that system which shall be found to be the most efficient. 

(4) The composition of a rate on occupiers, in respect of the 
water-closets connected with the sewers, on a scale to be sanc- 
tioned by the council. 

(5) That a register be prepared and kept of all the connections 
with the sewers, and that no future connection with the sewers 
should be made without the consent of the council. 

(6) The exclusion from the sewers uf the refuse from the works 
of German silver manufacturers, galvanisers, wire-drawers, and 
manufacturing chemists, and from such other works, the refuse 
from which may, from time to time, be found to interfere with 
the utilisation of the sewage of the borough, unless such refuse 
shall, previously to being discharged into the sewers, have been 
so treated as not to interfere with such utilisation. ‘The other 
five recommendations relate to the legal requirements for 
carrying out the foregoing recommendations. 








RAILWAY COMMUNICATION WITH INDIA. 
No. III. 


WE now give the conclusion of our abstract of the evidence 
given before the Committee of the House of Commons appointed 
to inquire into the subject of railway communication with India. 

Capt. E. P. Charlewood, R.N., deposed that he was acting 
lieutenant of General Chesney’s Euphrates expedition in 1835 
and 1836. His observations had extended from the Bay of 
Antioch down to the river at Birijik, and downwards to Bushire, 
on the east coast of the Persian Gulf, and again on the west 
coast, and also up the river Karoon. He thought the only route 
for a railway which this country should select was the one 
beginning at Scanderoon, or the Bay of Antioch, down the 
Valley of the Euphrates to the Persian Gulf. He thought the 
south-east end of the Bay of Antioch to be the best to start from, 
because from experience he had had there it afforded the best 
anchorage ; nothing more would be required on the south-east 
part of the bay than a breakwater run out. The line would 
then pass for about four miles along the valley of Swadea, when 
it would enter the course of the Orontes, and follow it more or 
less up to Antioch ; this last part would be the most difficult of 
the whole railway. He would take the line to Aleppo, thence to 
somewhere near is, down the river, crossing near Annah to 
Bagdad. He would then follow the line of the Tigris to Moham- 
mara, which is on the left bank of the united rivers. He pre- 
ferred Mohammara to Bussorah, because if it were desirable to 
extend the line on through Persia to India they would be on the 
right side of the river for that extension; moreover, if they went 
to Bussorah, that town was connected with the river by a canal 
of some two or three miles in length, so that there would be 
some difficulty in transhipping goods to and from vessels; whereas 
at Mohammara, even as it is at present, vessels of a considerable 
draught can lie alongside the bank and discharge. He had been 
no further upon the Persian Gulf than a line stretched across 
Bushire to the Harbour of Grain. The northern end of the rail- 
way would pass through an agricultural district. Aleppo is the 
great emporium for the European trade; all the English 
merchants, he believed, were to be found there and at Scande- 
roon, Along the river Euphrates for almost the whole distance 
there are towns of various sizes, and on either side of these towns 
there are, of course, Arabs. If the Arabs were properly treated 
by men who understood their ways he thought that there would 
be no difficulty in getting labour. He had no difficulty in getting 
work dune by them when required. He estimated the saving in 
distance to India between the Red Sea and Euphrates Valley 
routes at 1110 miles, Kurrachee being the point reached by the 
Euphrates Valley route, and Bombay the point of debarkation 
by the Red Sea route, As regards fuel for a railway, probably 
much of it would have to be brought from England, but jungles 
of tamarisk trees were common along the river, and bitumen is 
to be found at two places, He had estimated the distance from 
Mohammara to Kurrachee at 1300 miles, as measured upon a 
map in Keith Johnstone’s Atlas; he was not aware that the dis- 
tance upon an official map was 1490 miles, giving the considerable 
difference of 190 miles. 

Mr. Thomas K. Lynch deposed that he was in business in 
Bagdad, and had travelled considerably in the district through 
which it was proposed that the Euphrates Valley line should pass, 
He had given Mr. Andrews much information about the country, 
which Mr. Andrews had been kind enough to acknowledge in his 
books. He had considered three routes for a railway. There was 
in the first place the Northern Russian route by Russia; it goes 
from London to Cologne, then to Leipsic and Dresden, Breslau, 
Cracow, Lemburgh, and then to Kloczow on the Russian 
frontier ; from thence to Elizabethgrad, and on to Rostov, near 
the Sea of Azov; thence to Wladikawkaz, on the north slope of the 
Caucasus ; from there to Petrowska, on the Caspian, thence to 
Astara, which is also on the Caspian. There is a concession by 
the Russian Government, so far, already given, and the line is 
completed as far as Rostov. From Astara the line would go by 
Teheran, Ispahan, and by Sheraz to Yezd and Kurrachee. The 
whole distance is about 5000 miles. That part of the line is 
advocated by Sir Henry Rawlinson, who has been to Candahar, 
and is acquainted with that part of the country. The next line 
is one which is certainly the Overland Route to India, the very 
best for England to take up, if money is no object. This line 
will go from Constantinople to Amasia, Sivas, and to a place 
called Arabkir, on the Euphrates. It is between Sivas and 
Arabkir that the first difficulties would occur, where the anti- 
Taurus range of mountains is met with; but Mr. Taylor has 
discovered, only the year before last, a valley which passes 
through it, and offers no difficulties whatsoever to the passage of 
a railway into the plains beyond Moosh, along Lake Van, Khoi, 
Tabreez, and thence to Teheran, and then follows the line already 
mentioned. By this route the line would run parallel to the 
mountain ranges, and the only high range met with is in the 
neighbourhood of Arabkir, which, as has already been men- 
tioned, was explored by Mr. Taylor, and found very poeta. 
This is the real direct overland route to India. The line is 2000 
miles long from Constantinople to Ispahan, and would cost about 
£20,000,000. {t is: protected on the north by the Caucasian 
range, and the forts of Kars, Erzerum, Bayazeed, and through 
Persia, by the Great Salt Desert, which divides it from Tur- 
kestan, and the regions of Khiva and Bokhara; and except in 
Seistan and Kelat no discomfort from heat of climate would be 
experienced, and very little even in the latter places ; that is the 
second line; the whole distance from Constantinople to Kur- 
rachee is about 2990 miles. The whole distance by the second 
line is 4500 miles direct from En and therefore shorter 


than the last mentioned, The third route is about the same 
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distance from England. It goes from Suideyah, or the mouth of 
the Orontes, to Aleppo, then to the Euphrates at Birijik, Bales 
and Jaber Castle, on the Euphrates; there it would form 4 
segment with the Euphrates, and proceed direct across the plain 
to Deir, skirting thereby the ruins of Resafa, which is not far 
from Palmyra ; then along the fine lower table land which runs 
at the foot of a line of hills which skirt the desert to Rahabah, 
on the Euphrates. It would follow the course of the river, 
passing Annah to Haditha, on the Euphrates. At Haditha it 
would cross Mesopotamia to Dokhala, on the Tigris, nine hours 
above Bagdad. This latter place is in steam communication with 
India ; by going to Dokhala the line will escape all the rivers 
and canals in the vicinity of Then the line could go 
from Dokkala to Mendali, on the Persian and Turkish frontier; 
thence to Disful. From Bagdad it is very practicable to get to 
Ispahan and to follow the other route to India, or to 

aleng the northern shore of the Persian Gulf by Mikran to India. 
There is a population along the whole distance of the Persian 
Gulf, and there are villages ; it is not a desert, as described by 
Sir Henry Rawlinson, but a fine country occupied by pasturing 
tribes ; he had travelled over a large portion of it, It is popu- 
lated in the Asiatic, though not in the English sense of the 
word. In these eastern countries wherever there is water there 
is plenty of population. He knew nothing of the Mekran coast, 
and spoke only of the Persian Gulf. The third route was 4400 
miles long, and not so expensive as the second. If the English 
Government guaranteed a line to India he thought they should 
leave out of the question those lines which must eventually be 
made by commerce, to join the main trunk line. A recent serious 
attempt by a company to make railways in Persia fell through 
on account of the impossibility of carrying heavy material to 
Teheran in the first instance, and b the Shah resolved that 
he would first see the effect of a line from Teheran to Adelaziz 
before he would grant a guarantee for the rest of the railway. 
Other schemes for making railways in the East failed for want 
of funds, and he thought that nothing could be done without 
a Government guarantee. The second route he had mentioned, 
and which would cost £20,000,000 was much favoured by Turkey 
and Persia, and it would certainly be a paying line because it 
goes between countries where there is a large traffic. There is 
an immense traffic in Central Asia to Teheran; the line would 
monopolise the whole of the Persian trade which now goes by 
Poti and Trebizond. The traffic of Central Persia now goes vid 
Russia to tlie Caspian, and through Poti and Tiflis, and also to 
Trebizond, on the Black Sea. There are 15,000 or 20,000 inha- 
bitants in Trebizond, but the trade there has of late much fallen 
off. It is difficult to ascertain correctly the amount of the 
exports and imports of Turkey and Persia, as no statistical 
accounts are kept. The best information on those heads would 
be found in the consular reports of the Foreign-office. The 
trade of Bagdad is about £1,000,000 sterling a year; it has 
quadrupled within the last ten years. Bagdad has a population 
of 70,000 or 80,000 persons. He preferred the routes of which 
he had spoken to the Euphrates route. There were engineering 
difficulties in the way of the latter. At certain seasons of the 
year the whole country around is one vast sea of water, 
in consequence of the overflowing of the Euphrates, 

itself remaining an isiand. This lasts a month or so in very high 
floods. This makes the country unhealthy, and in tne summer 
t is insufferable because of the Benelhaum fly—he had been 
stung by one of these flies right through his boot. He did not 
think the Arabs would hinder the construction of the line ; the 
Koords were the best workmen. Mr. Andrews’ estimate of the 
experts and imports of nearly all the towns on the Euphrates 
was pretty correct, though, in the absence of accurate statistics, 
to some extent conj There are thousands of square miles 
of marsh on the lower part of the Euphrates and the Tigris. 
He preferred the second of the routes he had mentioned com- 
mercially speaking, but not politically. It is almost impossible 
to go direct to the Caspian, use of the Demavend range of 
mountains. If a line were made to the Persian Gulf he would 
strike the Gulf at Bushire, and escape the very great difficulties 
between Bagdad and Bussorah. He thought that the second 
line he had proposed would be certainly self-supporting. It 
would run through Asia Minor, a country rather richer than 
England in corn; he had traversed the whole country, and it 
was like a gentleman’s domain. His firm first opened a direct 
trade with the Persian Gulf ; they organised a company to run 
steamers on the Euphrates as far as Bagdad, and had a postal 
subsidy from the Government to carry the mails between Bus- 
sorah and ad. Now there are many steamers running on 
the Euphrates, and all of them have plenty todo. The trade is 
chiefly between London and Bagdad. English manufactures are 
taken to Bagdad, whenee they are disseminated in various parts 
of Turkey and Persia, and as a return traffic they obtained galls, 
wool, tobacco, cotton, rice, and dates. The exports and imports 
pretty well balanced, but in the course of exchange the difference 
was in favour of England. The opening of the Suez Canal had 
increased rather than diminished the traffic. A large portion of 
the country above Bagdad was suited for European settlers, and 
might be brought under cultivation were there a good system of 
land tenures, The land was cultivated once. Unless a belt of 
land on both sides of the railway was conceded to the company, 
and occupied by people in their interest, he believed that the 
line would be a total failure. 

Sir George S. Jenkinson, Bart. (who had moved the appoint- 
ment of the Committee) deposed that he could not speak from 
his own knowledge of the district, but documentary and other 
evidence which he had examined. He was also well acquainted 
with his Excellency the Turkish Ambassador, Musurus Pacha, 
who was much interested in the construction of a line to the 
Persian Gulf. Last year the following correspondence had taken 
place between them :— 





«39, Eaton-place, 16th February, 1870. 

«Your Excellency,—Havirg well considered the conversations we have 
had together a railway from Alexandretta to Aleppo, and from 
Aleppo to Bagdad and at the head of the Persian Gulf, I now, 
before taking any step in the House of C with ref to it, 
wish you to inform me pasty whether your Government consents to 
the construction of such railway on its own account, under the direction 
and working control of a mixed committee, to be appointed age A 
the English and Turkish Governments, and upon the following condi- 
tions :—(1) The funds to be raised by means of an Ottoman Loan, the 
interest of which to be counter-guaranteed by England at the rate of 
4 per cent. per annum and 1 per cent. for a sinking fund ; (2) the proceeds 
of such loan, when raised, to be deposited in the Bank of England in the 
names of the mixed committee as before defined, and to be applied by 
them exclusively for the construction of the railway and the provision of 





the necessary , and for no other purpose ; (3) the land 
necessary for the and for all the works in connection therewith, 
to be provided free by the Turkish ; (4) in order to secure 


Government 
with regularity and certainty the payment of the interest upon the loan, 
the following stipulations to be 7 and enforced Pa) The net 
income po of the the ealleay ohen made, wholly or any 
part < t, LAF the ~3,! England, and euceesively 


to thi interest sinking 

duties and port sat tee porte of Alsesmticetin wad Buscoral, an 
well as certain wes and resources of the provinces through 
which the:railway may pass, to be assigned by the Turkish Government 
tothe mixed com -as a.security for the payment of the interest of 
the Ly of ‘the — © cho Taseeh Socemmmans te - 

i : ; conveyance at all 

by the railway to and from country and any of her easter, 


and at a rate not ex that which will be for the 
pein, O6 oo by men bent upon such 
other conditions and 


eae Gaal Contre Se et Se by a 
convention between the English Government and the Sublime Porte; (6 
the transport, free of any charge, at all times by the railway of all Eng- 


lish mails to and from this country, and any of her Majesty’s eastern 
joan by ——— of the 


possessions; (7) until the extinction of the 
principal and interest, the English Government and the bondholders, as 
represented by the committee, to have an absolute mortgage upon the 
railway and land and works. In requesting a reply from your Excellenc. 
to this communication, I hope I may receive your authority to make suc 
use of it as the furtherance of the object in view may render necessary. 
—Believe me, your Excellency, to be, yours very faithfully, 
“GEORGE JENKINSON. 

“His Excellency Musurus Pacha, Ambassador of the Sublime Porte.” 

* “ My dear Sir Crane tie eT et te 
contents of your letter of the 16th ultimo, respecting the 
railway from Alexandretta to Aleppo, and from Aleppo to and 
, I hasten to inform you that, after mature consideration, the 
Sublime Porte has authorised me to declare to you that they accept and 
undertake to carry out all the conditions contained in your letter above 
referred to. In communicating to you this decision of the Imperial 
Government, I do not hesitate to give you, according to your request, full 
authority to make of this letter such use as you may think necessary. — 
Believe me, my dear Sir George, yours faithfully, ** Musurus.” 

Sir George S. Jenkinson continued that up to the time of his 
entering into this correspondence, he had entered into no com- 
munication with anybody whatever about the Euphrates Valley 
Railway, but had since made inquiries about it. A few days ago 
he saw the Turkish Ambassador again, in order to ascertain from 
him his views as to this correspondence, and whether he still 
wished public use to be made of it, and to be put in evidence 
before this committee, and he expressed a strong desire that it 
should be done; he repeated over again certain conditions, adding 
one more. is is a memorandum of a conversation which he 
had with his Excellency Musurus Pacha, on Saturday, July 22nd, 
and wrote down roughly as spoken. 1t was intended as a brief 
recapitulation of the conditions before referred to, with the 
additions of the point mentioned in No. 8 of this memorandum. 
He said, that in order to obviate the possibility of any risk to 
the English Government of ever being called upon for any 
money, although they gave this counter-guarantee, these points 
should be well considered, and he added one point more. He 
said, “In order to cover completely the interest of £4 per cent. 
and £1 per cent. sinking fund on the guarantee, the committee 
will take—First, the net revenue of the working of the line, and 
of the telegraph along the line. Second, the customs dues at 
the port of Alexandretta, and at the port of Bussorah,” or what- 
ever other port may be decided upon. “Third,” (and this is a 
new condition), “a transit duty of £1 per cent. on all merchan- 
dise passing by the railway through the Turkish provinces.” It 
seems that £1 per cent. is payable to the Turkish Government 
upon all foreign merchandise passing through their dominions, 
and that would be assigned to the joint committee in further- 
ance of the interest guaranteed. “Fourth, if the committee 
find that all the above is not sufficient to cover the interest 
(guaranteed) of the loan, the deficiency will be paid out of the 
revenues of the provinces through which the railway passes. 
Fifth, moreover the mails between England and India, to and 
from, will be carried over the railway by the Turkish Govern- 
ment free. Sixth, also whatever troops England may wish to 
send to or from India by that route shall be conveyed under a 
convention with the Turkish Government on the same terms as 
the truops of Turkey are conveyed by railway.” His Excellency 
further wished him to say that, in the event of the English 
Government not acceding to these terms, and to join the Turkish 
Government in a joint guarantee, and in the event of any private 
company vahatehiog the work, the Turkish Government will 
give the land free for such railway, but no guarantee, nor any 
other assistance whatever. He (Sir G. Jenkinson) believed the 
Euphrates Valley line to be the best of all those which had been 


Brcticd of ¢ | malleable corrugated iron sleepers. 


proposed, because it would have a terminus at both ends on the 
sea, and under English control. He was aware that it was said 
that a line starting from Constantinople and running down the 
Euphrates would pay best, but that line would probably be made 
hereafter to join the one now under consideration. Russia and 
Persia strongly favoured a line through Persia, for political 
reasons. 

Sir John Macneil, civil engineer, gave evidence, in which he 
advocated the starting point over the Bailan Pass, and the route 
mentioned by Mr. Telford Macneill, as already published. He 
should, however, prefer the narrower gauge of three feet. This 
would effect a saving of about £1,500,000. The total cost of the 
line would then be £6,500,000. The rails to be a bridge rail of 
50 1b. per yard, steeled at the top, to be laid on joint plates, and 
The ballasting to be seven 
feet wide, half a yard thick. No fences required except in par- 
ticular cases. The line from Scanderoon for seventeen miles to 
be a double line. The whole distance of the line 992 miles. He 
had not heard that there might be a difficulty in the lower part 
of the line because of the flooding of the Euphrates. It is quite 
well known, and it is well defined, where the flood does rise to, 
and the only care to be taken is to keep just outside of that. 
This witness went into considerable details as to the construction 
of the railway, and the carriages, and the probable rate of speed. 
He also gave an estimate of the time which would be occupied 
in the journey from London to Kurrachee by Brindisi, Alex- 
andretta, and the Euphrates and Tigris Valleys Railway, to the 
| Port of Greyne, on the Persian Gulf, and to Kurrachee. From 
| London to Dover, eighty-eight miles; speed per hour forty-six 
miles; time occupied, one hour fifty-five minutes ; thirty minutes 
for taking mails on board; by sea, Dover to Calais, twenty-five 
miles, two hours fifteen minutes; landing mails and passengers, 
one hour. From Calais to Paris, 180 miles, at forty miles an 
hour, four hours thirty minutes. (The present rate is thirty 
miles an hour.) Two stops, and one hour at Paris, making one 
hour thirty minutes ; Paris to Macon, 275 miles, forty miles per 
hour, six hours fifty-three minutes ; four stoppages on the way, 
and thirty minutes’ delay at Macon, making one hour two 
minutes. Magon to St. Michel, 137 miles, thirty miles per hour 
(on a rising gradient making forty miles per hour impracticable), 
four hours thirty-four minutes; two stoppages, and thirty minutes 
at St. Michel, forty-six minutes. Through the Mont Cenis 
Tunnel to Turin, eighty miles, three hours (as there are rising 
gradients), two stops on the way, and half-hour at Turin, fifty 
minutes. Turin to Brindisi, 680 miles, forty miles an hour, 
seventeen hours; three half-hour stops, and eight of eight 
minutes, two hours thirty-four minutes. (The present rate of 
speed on this section for fast trains is about thirty-five miles an 
hour.) Embarking mails and passengers at Brindisi, one hour 
thirty minutes. Brindisi to Alexandretta, 1225 miles, at fifteen 
miles, or thirteen knots an hour, eighty-one hours forty minutes. 
Disembarking, customs, &., at Alexandretta, two hours thirty 
minutes. From Alexandretta over the mountain railway, two 
hours ; thence to the Euphrates, 126 miles, at forty miles an 
hour, three hours nine minutes, Half an hour's stoppage at 
Aleppo, and two eight minute stops, fifty-four minutes, From 
the Euphrates at Beles, to Greyne, 849 miles, at forty miles an 
hour, twenty-one hours nine minutes. Four half-hour stops, 
and thirteen of eight minutes, three hours forty-four minutes. 
| One hour to embark at Greyne; Greyne to Kurrachee, 1300 
| miles, at fifteen miles, or thirteen knots an hour, eighty-seven 
| hours. For disembarking, one hour. Total, ten days fourteen 
| hours. When Salonica can be made the port instead of Brindisi 

the time will be ten days, as a saving of fourteen hours will be 
effected. 
| The Committee recommend that they be reappointed next 


| session to continue the inquiry. 
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PARTICULARS OF TRIP OF THE RAVEE. 


Summaries of Journey from Ipswich to Edinburgh by the Road Steamer Ravee, on 15, 16, 18, 19 September, and 
1, 2, 3, 4 October, 1871, 
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Total fuel consumed in pounds ‘ | 29,148 | 7,392 | 1,792, 4,704 3,052 2,016 | 5,488 4,704 1,568 | 18,696 10,552 
Total water evaporated in pounds .. 137,850 | 28,500 | 8,000 , 21,150 16,400 | 10,650 | 27,500 | 24,750 8,750 | 86,280 | 51,870 
4 on 35 0 95 


Total distance traversed in miles .. .-| 4225 69 
Time actually travelling .. .. 


Engine standing under steam .. 
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Ave speed in milesperhour .. .. .. «. «| 5°45 5°67 68 8-016 5°59 7453 4°16 4°11 85 44 71 
Geoes teod in tone io: ss o Sc ab. ee co 06. Os 19 19 9 | bb | W ~~ | W 19 19 19 19 
Mille toms 1. 2. 2s oc so ce oe os oo oe cof OO875] 1311 | 551 1586°5 , 1007 760 | 1482 1330 605 4351 3676°5 
Pounds of coal perton permile .. .. «.. «. «.| 3031 5°638 | 3°25 2°06 | 3°00 2°65 3°70 3°53 2°36 4°29 2°87 
Pounds of water perton permile .. .. .. .. «| 17°17 | 21739 | 1615 1333 | 16°28 14°01 179 18°60 131 19°8 140 
Pounds of water evaporated by llb. coal .. .. «..| 4°729 3°85 4°96 45 5°37 5°28 5°01 5°26 57 4°61 | 4°91 
Summaries of Journey from Edinburgh to Ipswich by the Road Steamer Ravee, on 1, 2, 3, 4, 7, 8, 9, 10 November, 1871. 
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Total fuel consumed in pounds .. .. «. «. «| 25,812 3,584 8,920 8,584 2,464 3,584 | 2,240 2,240 8,696 
Total water evaporated in pounds .. .. .. «. | 144,300 18,400 20,550 20,850 14,300 21,150 | 18,250 11,650 24,150 
Total distance traversed in miles — ee, 424 45 61 48 35 by 53 27 954 
Time actuall, Vv be ce | 61h. 18m.| 7h. 42m. | 9h. 5m. | 9h. 19m, | 5h. 32m, Sh. 37m. | 5h. 86m. j Sh, 3lm. 9b. Slim. 
Engine stan under steam | 42h. 3m./ 6h. 33m. } 5h. 28m, Gh. 11m. | 3h. 18m. | Sh. 58m. | 2h. 49m, | 4b. 47m, | Th. 24m. 
arene eee in miles per hour | 69 5°84 671 15 | 6°33 O85 | 9°46 4°90 9°69 
Gross in to oe 66 te se ce sof 20 19°6 19°6 19°6 20 } 21°5 20°75 20°75 20°5 
Miletoms .. «. os os «2 «6 oF of oc of | 9480 882 1195°6 | 9408 700 1268°5 1099°75 560°25 | 1957°75 
Pounds of coal per ton permile .. .. .. .«. 2°98 4°06 3°27 | «3°80 3°52 2625 | 2°03 4°00 1°88 
Pounds of water per ton per mile .. .. | 17°01 2084 | iris | 2216 20°43 1667 | 12°04 20°79 12°33 
Pounds of water evaporated by 1 Ib. coal.. 57 5°13 5°24 | 5°81 | 6&8 |; 5&9 5°91 5°20 6°53 








THE ComInG Soak Eciipse.—It is now fully understood, as has 

ady stated in the Times, that the United States Govern- 
ment will not join with the Governments of Ew in making 
observations of the total eclipse of the sun on the 12th December 
next, The corps of observators at the Naval Observatory would 
cheerfully have accepted the invitation of the British astronomers, 
but owing to their last year in making observations of the 
eclipse in Southern Europe, the work of the Observatory i 
much behind, and they i 
order of the Navy Department. 
almost impossible for America to be represented. The corps of 
—: who were in Sou ber, 

ewcombe, Hall, 
«,- of the observations the f the 
ions made on the occasion 0! 

fist total ‘eclipse, 


Messrs. | the Trinity House ; Mr Rothery, Registrar of the 


| Berean State Raitways.—To meet the wants of the coliiery 
a ape in aa and to appease the bitter complaints as 
to the scanty supply of rolling stock, the Belgian Department of 
| Public Works proposes to place 1000 new 10-ton coal trucks upon 
the system. It is also proposed to purchase fifty-eight locomotives 
| with tenders, and thirty tenders for locomotives furnished pre- 
| viously without tenders, 





ery | _ THE Royal CoMMISSION ON THE MrcaRra.—A Royal Commis- 


sion has issued to the Right Hon. Lord Lawrence, the Right Hon. 
raham pay Pk ee ta fa i Si 


3; Admiral Sir 


Admiralty jand Mr. Thos. Cha man, FR. Chairman of the 
Jommi ‘or ’'s Register o’ an ipping, 
and a Vine Protons of the Institution .of Na “Architects, 
[ceeonting Wires to inquire into and report upon the state and condi- 
‘tion of her Majesty's late — om. when- selected for her 
recent voy to A alia ; circumstances under which she 
was from country ; the extent and cause of the 
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GOODS TENDER, PARIS, LYONS, AND MEDITERRANEAN RAILWAY. 
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(For description see page 337.) 


SECTIONAL PLAN OF FRAMEWORK 










































HEATING FEED-WATER FOR PORTABLE 
ENGINES. 

THE portable class of engine—as being largely, perhaps we might 
say preponderantly, employed in agricultural districts, where by 
geological sequence coal is not found commonly, and hence fuel 
unusually dear— is one in which every possible economisation of 
fuel ought to be attended to. This has scarcely been as much 
thought of in our coal-wasting country as by the makers on the 
Continent. Expansion has been well carried out amongst our- 
selves, not quite so well superheating, nor heating of the 
feed-water by the waste heat of the boiler tubes. The latter 
is a less simple problem to carry out perfectly in the port- 





able than at first sight might appear, by reason of the 
very variously fouled water which the le engine is 
ob! A Beer pms Fea ae. often. Rips volves ms a - 
st wai eater as can very readily. at 
pom En be | sae from adheres — hay Some 
arrangements on or were ex- 
hibited in Paris in 1867, and amongst those that shown in the 











above illustrations, which, we believe, has been largely employed ; automatic action takes place a bell is sounded in the chief 


by Austrian makers. 
Fic. 





The arrangement is so —_ and plain as to need no descrip- 
tion beyond that which the illustrations themselves address to tho 
eye of the me ic. 





RESERVOIR RECORDER FOR SOUTHPORT 
WATER WO . 


THE construction of this instrument will be readily understood 
from the annexedengraving. The dial is 14in. in diameter, the clock 
goes eight days, the drum revolves once in twenty-four hours, the 
case is 7ft. high. It is for recording the fluctuations of the reser- 
voir near skir! to the Southport Water Works. 
The depth of the water is 16ft., arid, as a di fall size 
be out of the question, the reduction is to e one inch equal to 
one foot of fluctuation, thus the diagram 16in. long. The 
grooved drum A is lft. in circumference, and there are sixteen 
turns to drive the pencil holder from maximum to minimum, or 
the reverse ; the float B and the weight C nearly balance each other, 
the copper being slightly heavier than the weight. The use of 
such ents to facilitate observations as to the quantity 
of water passing a given at floods, and for reservoir and 
pumping stations, need not be pointed out to our readers. The 
makers, Messrs. Bailey and Co., of the Albion Works, Salford, have 
an arrangement whereby a bell -may be sounded when the water is 
too ee ae just fixed one at Pecks- 
hill, the pumping station for the Widnes Water Works, When the 


would 


engineer’s office nearly two miles away. The designer of this we 
illustrate is Mr. W. H. Bailey, the inventor of most of the indi- 
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cating aod recording instruments manufactured by his firm, who 





seem to give this class of specialities their attention, 
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A NEW SHIPBUILDING ESTABLISHMENT ON 
THE CLYDE. 


Norutnc in the whole history of industrial progress is more 
remarkable than the rapid development of the shipbuilding trade 
of the Clyde. Establishments of colossal proportions have 
sprung up like mushrooms, each seeking to vie with the other 
in the extent of their appliances, and in their adaptability to 
subserve the great ends of economy and expedition. Workshops 
that were considered marvels of size, and yards that were re- 
garded as the developments of an abnormal enterprise, have given 
place to premises, compared with which everything that existed 
twenty years ago is dwarfed into insigmficance. And the 
pioneers of the industry that has, within half a century, made 
the Clyde famous all over the world, have in some notable 
instances been left behind in the race. Only a few years ago 
the largest shipbuilding yard on the Clyde was that of Messrs. 
Robert Napier and Co., which covers ten acres of ground. With 
one or two exceptions, however, it has now taken the position of 
the smallest. New firms have sprung up, and old firms have 
extended their borders with such ing rapidity, that this 
once famous yard has been left “nowhere,” although its name 
stands as high as ever in regard to the quality of the work turned 
out. At the present time the most extensive shipbuilding esta- 
blishment on the Clyde is that of Messrs. John Elder and Co., 
which covers upwards of fifty acres of ground, and employs about 
4000 hands. Messrs, J. and G. Thomson are just now building 
new works, on a site extending to fully thirty-one acres of 
ground, which, if not the first, will certainly take the second 
place among the many large and splendid shipyards on the 
Clyde. <A description of these new works, which are expected to 
be ready for occupation about the commencement of next year, 
and which will employ about 2000 additional hands, cannot fail 
to interest our readers. 

It may be well to explain that Messrs. J. and G. Thomson 
commenced business as iron shipbuilders in 1852. Previous to 
that date they were well known as engineers in Glasgow, Their 
first shipbuilding yard, which they still continue to occupy, is 
situated at Govan, and extends to about four and a-half acres of 
ground. Censequent, however, upon the improvements which 
the Clyde Navigation Trustees are now making in the harbour 
accommodation of Glasgow, it was found necessary to schedule 
this yard; and the Messrs. Thomson were therefore compelled 
to look out for another site. This they were fortunate in 
securing on the Barns of Clyde, contiguous to the works of the 
Clyde Trustees at Dalmuir, and about nine miles from Glasgow. 
The site is bounded on one side by the Dunbarton and Glasgow 
road, on the other side by the Forth and Clyde Canal, and there 
is a frontage to the river of 1200ft., which will admit of erecting 
seven vessels of large size at one and the same time. In their 
new yard the Messrs, Thomson have such ample facilities that 
they could without difficulty build and launch a vessel of the 
size of the Great Eastern. Vessels will be launched right up the 
river Cart, which is directly opposite, and in this way the 
awkward consequences which are liable to arise from restricted 
space will be avoided. The buildings and machinery will all be 
constructed in accordance with the newest and most economical 
principles. The dimensions of the machinery and fitting shop 
are 580ft. long by 150ft. wide, including the plumbers’ shop, and 
other accessory accommodation at the west end. The height to 
the top of the roof is 34ft. The roof is supported on light iron 
columns, and the shop will be entirely open on every side except 
the west, where a wall separates the machinery from the plumbers’ 
shop and the engine-house. The engines proposed to be intro- 
duced will drive all the machinery connected with the fitting 
shops, and the latter, as in all the yards on the Clyde, are open 
towards the river. The machinery, which will be erected in the 
course of a few weeks, is of the usual kind, comprising punching, 
shearing, riveting, and vertical forging machines, with reverbera- 
tory furnaces, and beam-setting appliances, Most of the 
machinery will be supplied by Messrs. Craig and Donald, of 
Johnstone. 

The smiths’ shop, which is at right angles with and opens into 
the fitting and machinery department, will be the largest of its 
kind on the Clyde. It is 638ft. in length by 62ft. in width. 
The next largest forge is that of John Elder and Company, 
which measures 294ft. by 102ft., giving an enormous difference 
in favour of the Messrs. Thomson. Provision has been made for 
admitting abundance of light and ventilation. For a distance of 
342ft. the smiths’ shop is open towards the west, and supported 
on iron pillars, while there is a large ventilator on the top of the 
roof along its entire length. There will be upwards of 100 fires 
in the forge, as well as a ‘number of steam hammers and 
travelling cranes. A powerful fan will supply an ample volume 
of blast to the fires. The height of the smithy to the top of the 
walls is 19ft,, and to the top of the ventilator it is fully 23ft. 
addititional. The smithy, we may add, is placed in such close 
and convenient proximity to the machinery shop, that for all 
practical purposes they form one and the same building. The 
“bending shed ”’ is another important adjunct of the works. It 
measures 150ft. long by 160ft. wide. As its name implies, this 
shed-——which is open on all sides, the roof being supported on 
iron columns, and strongly bound with iron rods—will be used 
for bending the plates used in building the ships, the process 
being carried out by manipulating the plates on blocks of cast 
iron after they are taken from the furnace. For armour-plates 
a hydraulic press of great power requires to be used. There are 
in the bending shed several furnaces where the plates are heated 
to make them ductile and workable. 

Timber is a scarcely less valuable product than iron in the 
construction of ships, and we find that in Messrs. Thomson's 
new yard the claims of the carpenters, sawyers, and other arti- 
ficers in timber have not been overlooked. The joiners’ shop is 
221ft. long by 64ft. wide, and it is four stories in height, or 
considerably more than the dimensions of any other joiners’ 
shop on the Clyde; the next largest, we believe, being the fine 
new shop just erected by Messrs. Tod and McGregor, of 
Meadowside iron shipbuilding yard, which is 200ft. long by 52ft. 
wide. The upper flat of this building will be used as a mould 
loft, where the full-sized outlines of the, largest vessels can be 
sketched on the floor. In the basement flat there will be 
accommodation and appliances for spar and boat builders. A 
sawmill measuring 97ft. by 47ft. adjoins the joiners’ shop. It 
will be fitted up with circular and other saws, and the pit, which 
extends almost the whole — of the building, is 10ft. deep. 
An engine-house has been built just outside the sawmill, and a 
place has been fitted up close to the engine-house for the accom- 
modation of two very large Cornish boilers. Above the engine- 
house a water tank measuring 20ft. by 23ft. by 5ft. has been 
fitted up. 

A handsome range of offices, two stories in height, and 120ft. 
by 30ft., has been erected close to the Dumbarton-road at the 
entrance to the works. The upper story is to be devoted to 
the use of draughtsmen, while the ground floor will contain 
apartments for clerks, managers, &c., in addition to waiting and 
refreshment rooms, We may add that at the western boun 





of the yard next the river a slip has been (constructed, alongside 
which vessels will be taken for the purpose of repair. 

Messrs. Thomson do not contemplate at present the aban- 
donment of their old yard. Both establishments will be 
carried on together until the operations of the Clyde Trustees 
compel the evacuation of the premises at Govan, where there are 
fully 1500 men employed at the present time. The two yards 
may thus be carried on together for a series of years. It is 
settled, however, that ultimately both yards will be merged into 
one, and, we believe, that it is also intended, “when the fulness 
of the time has come,” to remove the engineering business, 
which the Messrs. Thomson now carry on in Finneston-street, 
to their new premises at the Barns of Clyde. The distance be- 
tween the new shipyard and the engineering works is incon- 
veniently great, and will involve, so long as the latter works are 
continued in their present locale, the taking up of all vessels 
built on the Barns of Clyde to Glasgow for the purpose of being 
engined and otherwise finally equipped. The Messrs. Thomson 
have purchased a large extent of ground with the view of 
ultimately centralising their different establishments. A large 
number of workmen’s houses are now in progress of erec- 
tion at the new works, and before the new year accom- 
medation will be available for 500 or 600 artisans. There 
is a number of empty houses at Duntocher, about two miles 
from the site of the new works, which others can occupy until 
they have been provided for by the erection of better habitations, 
These houses at Duntocher were formerly occupied by the 
operatives, nearly 2000 in number, employed in Dunn’s Mills, 
which were} stopped and partly dismantled a few years ago. 
There will be ample facilities between the canal and the Helens- 
burgh branch of the North British Railway, both of which are 
conveniently near, for the transit of materials. 

It may be interesting to add that the Messrs. Thomson are 
the builders of some of the finest Cunard liners afloat, including 
the Russia, which made the passage across the Atlantic in eight 
days and a few hours—one of the fastest voyages on record. At 
the present time the firm have eight vessels on hand, repre- 
senting an aggregate of 20,000 tons, and upwards of half a million 
sterling in money. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 


correspondents.) 
* 





COAL IN THE NAVY. 

Str,—In reply to the leading article on ‘‘Coal in the Navy,” 
in your impression of the 20th October, I send you a few facts 
founded on experiments conducted by the Admiralty. I think 
they will answer all your remarks. I mayadd that most of the 
experiments were made in my presence, and I can vouch for their 
accuracy. Ihave frequently made similar experiments, both at 
sea and on shore, with ordinary marine boilers, with the same 
results. I have, therefore, no hesitation in stating that— 

(1) The best North-country steam coal has a higher evapora- 
tive power than the Welsh, that is, 1 lb. of the former will boil 
off more water than 1b, of the latter, in the proportion of 10°68 
to 10°13, which is an economical advantage. (See Report No. 1, 
pp. 14, 14a, 18, 19, and Report No. 2, pp. 4, 5.) 

(2) It has also a much greater speed of evaporation, that is, a 
given quantity will boil off a given quantity of water in less time 
than the Welsh coal, in the proportion of 2661 to 2389. This 
gives inc speed to the ship, and is a most valuable strategic 
advantage. (See Report No, 1, pp. 18, 19, and Report No, 2, 


. 5. 
3 ‘This coal when mixed with good Welsh coal preserves 
these valuable qualities and produces a fuel in many respects supe- 
rior y “ee (See Report|No. 1, p. 15, and Report No, 2, 

. 5, 8, 11, 

PRs)’ It resists the action of the min my and heat much 
better, andis, therefore, much more valuable at foreign stations, 
where the Welsh disintegrates very rapidly and has to be thrown 
away in great quantities. (Mr. Baxter's speech in the House, 
March 1, 1870. Report No. 2, P 11.) 

(5) The disintegration of the Welsh coal, enhanced in price 
through the cost of transport, makes it peculiarly uneconomical in 
warm climates. (Report No. 2, p. 11.) 

(6) It also makes it peculiarly unfit for the bunkers of ships of 
war on foreign stations, which may be for many weeks watching an 
enemy, since wher speed is most wanted to gre chase it will be 
found reduced to powder and comparatively useless, (Report 
No. 2, p. 11. 

(7) ; Srner mixed with Hartley in even proportions this 
Welsh duff is as good as it was at first. (Report No. 1, pp. 14, 19.) 

(8) The furnaces lately adapted by the Government are highly 
successful, and are calculated to burn all qualities of coal alike 
under the most favourable circumstances. (Report No. 1, p. 19, 
and Report No. 2, pp. 4, 5, 8, 11. 

(9) The heat lost up the chimney by the improved furnace is 
considerably less. (Report No. 2, p. 8.) 

(10) Both Welsh janthracite and Newcastle semi-bituminous 
coal and their mixtures can be burnt most economically in these 
reeiny furnaces. (Report No, 1, p. 19, and Report No. 2, pp. 
6, 8, 11. 

(11) In such furnaces both coals and their mixtures are practi- 
cally smokeless, (Report No. 1, p. 19, and Report No. 2, pp. 4, 


5, 8, 11.) 

(12) It is of the utmost importance that her Majesty’s ships 
should be fitted with such bars as will burn all descriptions of 
coal in the most economical and advan us way, since many of 
our colonies possess coal of various qualities, bituminous as well 
as anthracite, which, with stores of any quality that might happen to 
be near would thus be made available in the hour of need. (Re- 
port No. 2, p. 11.) 


(13) Long bars detract more ‘from the efficiency of North- 
country coal than from the Welsh coal, (Report No. + Pp. 18, 19.) 
The reports referred to were presented to the House of Commons 


and ordered to be printed—the first, Feb 
second, July 18, 1870. 
November 15th, 1871. 


THE WOLVERHAMPTON TRIALS, 

S1r,—Could any correspondent give me some information in 
reference to the table of results of trials of steam cultivating 
machinery at Wolverhampton ? Col. 20 gives “‘coal in pounds. 
It appears at first sight that this is the coal consumed per acre, 
but that cannot be, as all the quantities are much larger than 
what is stated elsewhere to be the average peracre.* As no infor- 
mation is given as to the time the , and water took to be 
consumed, one of the most important tts of the table is useless 
to those interested in the subject. Another serious omission is 
that the amount of work done in a given time is not stated ; hence, 
to calculate the work done per day, one has to deduct it from the 
width of the implement, and the speed at which it travels—not an 
accurate method, as the time of turning is unknown. 

The consumption of coal seems excessive, and one ia inclined to 
think that one or two reckless stokers must have brought up the 
average to the we ony 2 it is. Messrs. Fowler ran their 57in. 

at 4:39 an hour, which would cover nearly twenty- 
five acres a day, say twenty acres, This would be about 15 owt. of 
coal a day for each engine, an exceedingly high amount, seeing 
that only one engine was working at a time. 

Another important point is the work required to move each 


* The figures in col. 20 give the quantity of stores used during a given 
experiment, not per acre,—Eb. E. 


23, 1864, and the 
R. Woop Bunyine. 











pound of earth. The a is about nineteen foot-poundsfor every 
und of earth moved. To take one example, com Fowler’s 
our-furrow plough, working 6in. deep, moved tons of earth per 
acre, with an expenditure of twenty foot-pounds per pound of earth 
moved. Now three horses will work the double-furrow plough of 
the same makers Gin. deep, and will do at least an acre and a- 
half in the day of ten hours. The work of a horse is about 22,000 
foot-pounds per minute ; so that the work done in moving each 
= of earth by horse-power would be less’ than ten foot-pounds. 
t would bé most important to know whether this discrepancy 
arises from friction of tackle, or from the culculation of horse 
power from the indicator being inaccurate. I am much inclined to 
the latter solution, as the calculated work of Fowler’s 12-horse 
double tackle is put down at 100-horse power. As only one 
engine was working at a time this seems far beyond what such an 
engine would develope at the brake. Had a dynamometer been 
| between the rope and the implement its indications would 
ve been very valuable. ALEXANDER W. WALLACE. 
Parsonstown, November 17th, 1871. 





TRON CLAD SHIPS, 

Srr,—I think your co mdent, Mr. Haddan, in advocating 
an inwardly curved free , Violates one of the first principles of 
shipbuilding, viz., that a ship’s displacement should increase with 
her angle of inclination, and that, according to his sketch, his 
greatest stability is attained when atan angle of only 16 deg. 

3,Great James-street, Bedford-row, W.C. H. Faua. 





AN IMPROVED AIR PUMP. 

Sir,— Will you kindly allow me space to describe an improve- 
ment which has been effected in the a horizontal pumps 
in horizontal condensing steam engines which has proved of great 
economic value? By means of it we have obtained an excellent 
vacuum for this description of pump, viz., from 14 to 14} in the 
condenser and from 12 to 13* in the cylinder. The improvement 

sses the merits of simplicity and inexpensiveness, and can 
applied without interfering with or interrupting work. It has 
been effected as follows :—A pipe with a valve or clack in it has 
been inserted at each end of the air pump and connected with the 
top part of the condenser (above the surface of the water). By this 
means the pump, in addition to its ordinary working, effectually 
draws the air from above the surface of the water in the condenser, 
improves the vacuum to the extent I have named, and conse- 
quently lessens very materially the consumption of fuel; the 
results in the latter case being far beyond my most sanguine ex- 
pectations. The improvement could, of course, be also applied to 
vertical pumps, but, as they are generally less defective in their 
working than horizontal one, the results in their case, though 
apparent, are less striking. If you think this communication 
worth insertion I doubt not but that it will prove of considerable 
value to many of a readers, Rospert EDGE. 
Dean Mills, Halliwell, Bolton, November 18th, 1871. 





BOGIE CARS, 


Srr,—In your impression of the 10th inst. your correspondent, 
Mr. Storie, publishes a plam for bogie frames for tramway cars. 
As it is almost identical with an idea of mine which I put into 
practice some months ago, I can testify to its efficiency. My rail- 
way is in a e store, is 2ft. gauge, and has some very sharp 
curves, the s lest radius being about 7ft. The car goes round 
this curve with the greatest ease. As my car is not drawn, but 
pushed, I have a four-wheeled bogie of about 10in, wheel base at 
one end, and this is connected by one rod with the two-wheeled 
bogie. I had two rods at first, as your correspondent describes. 
but I found that one answered, the purpose better, and obviated 
the necessity for the objectionable slot in one of the bogie pivots. 
The idea of applying this Fy oe ae to street tramway cars struck 
me as soon as I saw the efficiency of my arrangement. 

Belfast, November 15th, 1871. J. Hinp, Jun. 





STRENGTH OF TIMBER STRUTS. 


Srr,—The letter of Professor Rankine in reference to an obser- 
vation in my paper on cofferdams shows how wide is the difference 
amongst the authorities on this subject. According to Hodgkin- 
son’s formula, as quoted by him, the ing load of a strut of fir 
26ft. long and 13in. square is 392 tons, whilst if Gordon’s formula 
be used the ultimate load would be 163tons. A marvellous discre- 
pancy, to say the least, and indicative of a want of accurate in- 

ormation on a point of considerable importance in engineering. 

Perhaps a short account of the results of some experiments of 
my own may not be without interest, and may add something to 
the too scanty data from which theories have been deduced. The 
experiments were made some years ago for the purpose of satisfy- 
ing myself as to the load that might safely be trusted upon some 

rops intended to be used to support centreing for arches. Being 
= tisfied with the results arrived at by using any of the formulx 
given in works treating of the strength of materials, the experi- 
ments were made with timber of the descriptions I intended to 
use for the props in question. 

The breaking load of a oye of Scotch fir 12in long and lin. 

uare was found to be 1523 lb., and of Memel fir 2657 lb. In 
like manner the breaking load of a post of Scotch fir 36in. long and 
lin. square was 940 lb. ; of Norway spruce, 1065 1b. ; of Memel tir, 
1447lb. For a post of Memel fir 12in. long and lin. square, Hodg- 
kinson’s formula gives 20,833 lb., and Gordon’s 4568 lb. as the ulti- 
mate load, whilst my experiments show no more than 2657 lb. 
And for a post {of the same material 36in. long and lin. square, 
the load as determined by the two formule is 2314 lb. for the 
former, and 1164 Ib. for the latter; whilst my experiments give 
1447 lb. as the average, the difference between the maximum and 
minimum of the tests having been about 8 per cent. No attempt 
was made to deduce any law from the experiments, which were 
indeed neither sufficiently numerous nor varied to furnish the data 
required for such a purpose. They show, however, that the two 
formulz quoted by Professor Rankine yield results very much too 
high for posts whose lengths are to their sides in the proportion of 
12 to 1, and that for such cases Hodgkinson’s formula is worthless 
and misleading. But when the length of the post is increased to 
thirty-six times the measure of its side, although the formula of 
Hodgkinson is still too high in its results, that of Gordon is too 
low. 

It may, perhaps, not be out of place to give the results of some 
experiments which I also made to ascertain the ultimate trans- 
versestrength of different kinds of timber. The average of the tests 
is given in each case, and is expressed in terms of a load producing 
fracture when poeting op Se centre of a bar lin. square resting 
loosely upon su apart :—American yellow pine, 383 Ib. ; 
Norway spruce, Ib. ; 435 Ib. ; Memel fir, 482 Ib. ; ash, 
665 Ib. ; American oak, 632 Ib. ; beech, 623 lb.; American elm, 
675 lb, ; English oak, 638 Ib. : . 

It may be remarked that the lish oak was from timber some- 
what immature. One specimen of American elm was loaded up 
to 760 lb. before fracture occurred. Tuomas D, RIDLEY. 

Redcar, November 16th, 1871. 








SourH KENsIncToN MusEvuM.— Visitors during the week ending 
November 18th, 1871:—On Monday, Tuesday, and Saturday 
free), from 10 a.m. to 10 p.m., Museum, 9590; Naval and other 
ies, 1157 ; on Wednesday, Thursday, and Friday (admission 
6d.} from 10 a.m. till 4 p.m., Museum, 1480; Naval and otler 
leries, 60; total, 12,287; average of corresponding week in 
former years, 9935, Total from the opening of the Museum, 
10,911,811. 


* Our correspondent has omitted to state whether these figures repre 
sent pounds or inches,—Eb. E. 























Nov. 24, 1871. 











RAILWAY MATTERS, 


THE engine-drivers, guards, and others in the service of the 
a and North-Western et ener and Yorkshire railways 

ave a large meeting, at which resolutions were passed urgi 
the directors to reduce labour to fifty-four hours weekly, with 
overtime ; or ten hours a day without. 

LARGE meetings of the guards, pointsmen, signalmen, shunters, 
and porters, employed upon the Great Western Railway were 
held simultaneously onSunday at Hereford, Pontypool, Gloucester, 
and Birkenhead to memoralise the directors for a reduction in the 
hours of labour. The eager at these meetings were very 
unanimous, One si n he was doing eighteen hours 
continuous labour, and that he had so many levers to work that 
on the previous day he commenced his bread and cheese at half- 
past two and it was nearly five before he had finished it! if this is 
true it is certainly a case’to be looked into. 

TuHE extent to which the tramway traffic in South London has 
grown can be ged from the fact that in connection with the 
Black friars Westminster lines to Greenwich. Camberwell, and 
Brixton, forty-five cars arerunning daily. At St. George’s-Circus, at 
the top of B: convergence for all the cars 





lackfriars-road, the point 
starting from and returning to Blackfriars and Westminster bridges, 
with the exception of those on the direct line from Westminster 
to Clapham and Brixton, the cars in the aggregate 441 times 
a day, that being the number of journeys performed daily by the 
forty-five engaged. Twenty-fourcars on the Greenwich line make 
seven journeys each daily, or 168 in all; while nine cars on the 
Brixton line make eleven journeys each, or 99 during the day. 

A LETTER in the Times of Tuesday says :—Very great disorder 
and obstruction still occur in the traffic of the Paris, Lyons, and 
Mediterranean Railway lines. The directors plead the insufficiency 
of their rolling stock to forward the greatly increased quantity of 
goods which, after the opening of the Mont Cenis are 
being sent over to Italy. The regular service is so utterly dis- 
organised as to threaten a complete interruption of the traffic, at 
least for some days. ls conveyed «& grande vélocité take 
frora fifteen to twenty days to reach Turin from Paris. Goods 
a petite vélocité employ fully two months to get over the same dis- 
tance. The postal service itself suffers considerable delays, Since 
the opening of the tunnel the English mails arrive generally at 
Turin, Florence, and Rome, twenty-four hours later than they did 
before. Evidently the French railway companies and the French 
Government are determined to send all the the traffic between 
this country and Italy over the Brenner route. 

On Friday in the full Court of Exchequer, in the case of 
Blamires v. the Lancashire and Yorkshire Railway Company, 
which was an action brought by Miss Blamires, of Cleckheaton, to 
recover £1200 damages, for injuries sustained through an accident 
to an excursion train from Cleckheaton to Blackpool, andin which 
this court a short time since refused to disturb the verdict returned 
for the = at the trial at the Manchester Assizes before the 
Lord Chief Justice, or to grant the defendants a rule for a new 
trial, Mr. Holker, Q.C. applied for leave to appeal from their 
Lordships’ decision to the Exchequer Chamber. Upon the final 
decision in the case twenty-six other claims for compensation 
depend, and also the settlement of an important question as to the 
duty of railway companies to provide means of communication 
hetween guard and driver and between passengers and ane. The 
Lord Chief Baron said that looking at the nature of the case, and 
its very great importance, it was better, perhaps, to cut the 
Gordian knot and grant leave to the defendants to appeal. 

THERE are now no fewer than six schemes for connecting the 
opposite shores of the Severn—three by bridges at Sharpness, two 
by high-level bridges from Tidenham and Caldicot respectively to 
Almondsbury, and the sixth by tunnel at Portskewet—and addi- 
tional schemes would not as surprising. Thus it is 
more than evident thatthe great interests of Bristol, South Wales, 
and the Forest of Dean are no longer content with their means of 
communication, and that the construction of a tunnel or a bridge 
is inevitable, even tho} as und Lord Fitzhardinge will 
resist any attempt to bridge the river, and strong opposition will 
be offered to each scheme on the of conflicting interests. The 
Foresters, however, seem resolved to obtain access to Bristol, and 
it is evident that the Forest and South Wales are determined to 
connect themselves with the Post-office of England, Southampton. 
The fruitless opposition to Mr. Fowler’s sky-high bridge, sanctioned 
by Parliament six or seven years ago, cost £10,000, and, looking 
to the ten-fold greater need for now avoiding any obstruction to 
the free navigation of the river, and the great parliamentary con- 
flict threatened, the merchants and others are considering calmly 
whether there cannot be a union of the best points in either 
scheme, and a second conflict thus be avoided. 

THE Railway News has authority for stating that the circulars 
forwarded to the shareholders of the South-Eastern and the 
Brighton lines, inviting them to express their opinion on the 


desirability of the companies, are not issued with 
the knowled, pee my the boards of either companies. The 
question of the amalgamation of the two companies has on no occa- 
sion been brought under the notice of the boards, as the position 
of the two companies was diseussed some time since, and 
resulted in arrangements then received the unanimous 
approval of the proprieto: - these agreements the two com- 
panies, so far as the working running of trains are concerned, 
already practically possess all the advantages which would result 
from a. At all competing points the traffic receipts 
are divided in proportions agreed upon by the two boards and 
sanctioned by the perry ag as between these two compani 
and at all points at which they for traffic, the 
two systems are now worked as one. es to be gained 
by the shareholders from would therefore be of an 
insignificant character. Ina point of view, a complete 
fusion of the two companies upom any terms that would be con- 
sidered satisfactory to both would be simply impossible. 
When the on ber w= spewed ae coats of its former 
position, and pays divide: to of the South-Eas' 
and the values of the two clocks are more nearly pcan = | 
the question may be di At present it is quite premature. 
WE learn from the Pall Mall Gazette that a contract has been 
concluded with Messrs. Glover and Co., of Bombay, the well-known 
contractors, who have pene ae A ve. out many important 
works, for the construction of State Railway, 
which runs from Agra to the great salt of Sumbhur, recently 
purchased from the States of Jeypore andJodhpore. The distance 
is 185 miles, which is not considerable in this straight-on-end 
country, but quite sufficient to test the comparative economy of 
the narrow gauge adopted on the State railways. The contractors 
have e for all earthwork and masonry, but the State pro- 
vides all ironwork. The line is to be finished, under heavy penal- 
ties, by ars ag he Making a be ee for a 
inspecting or su i ° every expense that 
can be f including also the great bridge at Agra across the 
Jumna, which is to cost over £100,000, the total cost of the line is 
to be under £5000 a mile, an estimate which the authorities seem 
confident will not be exceeded. Sonne Centon, this esti- 
mate, and considering that the East and Great Indian 
Peninsula railways cost about £22,000 a —- 5 one the other 
broat gauge lines hitherto constructed not much less, and making 
ample allowance for the large and costly works on those lines, the 
adoption of the narrow’ must be conside: 





gauge red an economical 
triumph, and amply vindicates the judgment of those who in the 
teeth of much opposition insisted on it. The line itself is a very 
important one, as it brings the great salt supplies for Upper 
India into direct railway communication with all the populations 
dependent on this source, and at the same time avoids the heavy 
cost of cart and bullock e with which the salt is now 
weighted, the result cannot but be most beneficial to the finances 
of the country as well as to the people themselves. 
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NOTES AND MEMORANDA. 


Mr. Brorners hasmade a photograph eight inches in diameter of 
one of Mr. Proctor’s star maps, containing nearly fifty thousand 
stars. The more marked constellations are just distinguishable 
upon a background, which appears to be shaded with innumerable 

i — representing smaller stars. The increase of inten- 
sity in the shading is very evident upon certain parts of the pic- 
tare. The whole represents the heavens as we should see them if 
eee our eyes were a little more than two inches in dia- 

re 


Tue beautiful purple colour of the 
le ged ry yr pede ah t of the spectrum to pass 
through, while it absorbs nearly all of the green rays. The 
transmitted rays will afterwards pass through red copper and blue 

. If the iodine vapour be sufficiently dense, all of the 
red rays will be absor' and the transmitted light will be blue. 
These blue rays can be afterwards passed through blue glass, but 
not through red. A solution of iodine in bisulphide of carbon 
behaves in a similar way, and appears, according to the concentra- 
tion of the solution, either purple or blue, when white light is 
transmitted through it. The alcoholic solution, on the contrary, 
is red, and does not afford the same phenomena of dichroism. 
These experiments ought to be further extended to ascertain the 
relation of heat rays to iodine, and whether there is the same 
between the behaviour of iodine and its solutions towards 


of iodine is due to the 


heat has been observed towards light. 

AN important and interesting article on ‘‘ The Commercial Treaty 
and English Statistics,” by Mr. Theophile Pergeline, has been pub- 
lished in La} Houille, the organ of the urgical interests in 


France. Mr. Pergeline shows that whilst in 1856, under the pro- 
tectionist system, France exported to England 259,000,000f. worth 
of merchandise, England sent to France no less than 261,000,000f. 
worth, being a difference of 2,000,000f. against France; whilst under 
the system of free trade, which Napoleon III. , the 
transactions have always been in favour of France, al , from 
the vastly increased trade both ways, England has little to com- 
plain of. In 1867 bought 843,000,000f. worth of French 
goods, and sold to France 575,000,000f. worth, the advantage to 
France being 268,000,000f. In 1868 England bought 847,000,000f. 
worth, and sold 588,000,000f. worth, the advantage to France being 
259,000,000f. And in 1869, England bought 838,000,000f. worth, 
and sold 582,000,000f., thé advantage in favour of France being 
256,000, 000F. 

Ir is stated by the Philadelphia Ledger that in the neighbour- 
hood of Nashville the poppy has been cultivated for the last three 
years, with a view to the manufacture of opium. Owing to the 
lat of planting and inferior value of the soil the crop of 
1870 failed, and to obviate this difficulty seed was obtained from 
Caleutta and Smyrna, at a cost, in gold, of four dollars and a-half 
per ounce, This year’scrop, it is announced, will yield from 60 Ib. to 
65 Ib. of opium annum. Other persons who extensively 
engaged in the cultivation of the in Tennessee report similar 
success. The best opium 
planted in good land, and cultivated like cotton. When the cap- 
sules of the poppy are ready to scarify an incision 
side, and in twenty-four hours the juice, which has the 
and eonsistency of a thick cream, is scraped off. 
side of the capsules are then scarified, and the 
peated. The juice of the poppy, a few hours after it is gathered, 
turns a dark purple colour, which grows gradually darker until 
the particular opium colour is realised. 

Dr. RICHARDSON has discovered an anwsthetie composed of coal 
gas combined with bichloride of methylene, which he recommends 
for general use in slaughter-houses. It is simple, easy, and safe in 
application ; it does not interfere with the flow of blood or in any 
way affect the quality of the meat. He has also invented an 
apparatus i of a tin reservoir made to hang on a nail in 
the wall of the -house, and intended io contain bichloride 
of methylene. 


To this reservoir two india-rubber tubes are 
attached, one to be connected with a common gas jet, the other 
terminating in a tin funnel large enough to receive the nose of a 
sheep and capable of being fastened like a muzzle on the head. 
The muzzle py eee the tapof the gasis turned and the gas bub- 
bling through the bichlorideis breathed by the animal. Ina minute 
perfect insensibility to pain is produced, and animals breathe the 
gas quietly without strugglirg or ap nt dread. For large 
sl ter-houses Dr. Richardson has desi ed a sort of Passage 
divided into chambers, the central chamber being filled by 
mixed vapour; mere passage through it wil! render the animal in- 
sensitive to the knife. . 

Art the annual meeting of the British Medical Association, at 
Plymouth, Dr. Barham said he thought the most interesting form 
an address could assume would be an inquiry inte some of 
medical interest peculiarly local. He had selected that of the 
health of Cornish miners, which he should treat in connection 
with that of the miners of Durham, Northumberland, and Stafford- 
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MISCELLANEA, 

A srarvE of the late Mr. Brunel, C.E., is about to be placed on 
the Thames Embankment, at the western end of the Temple 
station. 

M. ScHNEIDER, the master of the great Creusot Works, has 
reduced time at his establishment from eleven to ten hours, and 
this without being solicited. 

From the notices of application to Parliament issued by the 
London Street Tramways Company, it appears that they contem- 
ee the construction of over forty new tramways in and near 

on. 

Mr. G. E. Lawson, sculptor, London, has received a commis- 
sion, through the Chilian Am dor in Paris, to execute in 
bronze a colossal statue of Admiral Lord Dundonald, to be erected 
at Valparaiso. 

PREPARATIONS were on Saturday commenced at the Agricultural 
Hall, Islington, for the forthcoming eattle show, which it is now 
ascertained, so far as the number of entries is will be 
quite equal to that of last year. 

“*SmMoxeE drainage ” is loudly called for by a Times correspondent, 
who dilates very pleasantly on the blessings it would bring to 
smoke-dried Londoners, but is very hazy as to the means for its 
accomplishment, When the ground drainage is disposed of time 
and attention may be spared for something more aérial. 

A prospectus has been issued of the Canadian Titanic Iron 
Company (Limited), with a capital of £75,000, in shares of £5, of 
which £60,000 is to be first subscribed. The object is to purchase 
and work the St. Urbain Titanic Iron Mountain Lode in 
Canada, on the river Gouffre, about sixty miles below Quebec. 

Last week Mr. Rawlinson, C.E., attended at the Corporation- 
offices, Bradford, on behalf of the Local Government Board, to 
take evidence in respect to an application by the town council, 
acting as a board of health, for power to borrow an additional sum 
of £50,000 for the further extension of the borough sewerage 
system. 

Ir will be remembered that Mr. James Young invested the sum 
of 10,000 guineas for the establishment of a chalr of Technical 
Chemistry in Anderson’s University, Glasgow, and that Professor 
Gustav Bischof, of Bonn, was selected to fill the chair. On the 
31st of October Professor Bischof delivered the inaugural lecture 
to a large audience, Mr. W. Ewing occupying the chair. 

WE understand that the Pacific Steam Navigation Company 
have contracted for the immediate construction of five additional 
steamships to be added to their already magnificent fleet. Three 
of these are to be screws of 3500 tons each, of great speed, for 
the service of the Liverpool and Valparaiso line, and two paddle- 
wheel vessels of 1500 tons each, for employment on the coast. 

Wittman’s Island Phosphate Company (Limited) is a new 
undertaking, stated to have been formed for the purpose of 
acquiring the property and business of the Williman’s Island 

Company, *‘ and for extending the operations and more 
fully developing the large and valuable bed of phosphates in this 
island, now so extensively used in this country and on the 
Continent.” The capital is £250,000 in £10 shares, 

THE new street from the obelisk, Farringdon-street, to the 
Holborn Circus, was opened on Monday. This thoroughfare has 
a carriage way 30ft. wide, with foot ways each 10ft. wide, anda 
subway for gas an water mains. It has been constructed by the 
Corporation of the City, according to the plans of Mr. Hayward, 
their engineer. The street is a very convenient union of Holborn 
with Fleet-street, and constitutes a substantial City improve- 





Tue extensive blast furnaces known as the Forest Ironworks, 
which were erected at Treforest, near Pontypridd, some years ago, 
Mr. Francis Crawshay, have recently changed hands. We are 
to understand that some gentlemen largely interested in the 
trade of the district have associated themselves together and 
effected a purchase from Mr. Crawshay of the furnaces, together 
with a considerable tract of land adjoining. The furnaces will be 
put in blast forthwith. 

Tue Precurseur gives the following description of a new addition 
to camp equipage which is now being tried in several of the camps 
near Paris:—‘“‘It is an artillery wagon drawn by one horse and 
driven by a soldier of the Military Train. The wagon contains 
two large saucepans, one for making soup and the other for coffee, 
The cooking is done by steam, and is not interrupted when the 
wagon isin motion. Each saucepan has a tap by means of which 
the soldiers at the proper hour fill their pannikins. Each wagon 
is fitted to supply a company.” 


A prospectus has been issued of the British and Foreign Patent 
Fuel Company (Limited), with a capital of £100,000, in shares of 
£10, to purchase the freehold works, with the plant and machinery, 
erected by the Compressed Coal Company at Whitecroft, in the 





shire. The two royal commissions that had been issued had 
resulted in several reports and a volume of statistics on the | 
subject. He should not enter into these, but should examine into | 
the comparative longevity of the miners in the different counties. | 
The most conspicuous form of disease prevalent among miners | 
could betraced to the ill effects of mining on youth, and resulting | 
in the terrible sacrifice of life, and was consumption. The deaths | 
from ordinary causes between the ages of 35 and 40 among the | 
miners of Cornwall were not more than those of Northumberland, | 
= Staffordshire ; but the deaths from consumption in | 
were immensely in excess of the other districts. The 
rate of deaths from heart disease in Cornwall did not equal that | 


died 

and then. With to the causes of consumption in miners, 
it was to be attributed to the want of light and air, to exposure, 
and to liability to inflammatory affections, the result of too early 
employment. Some of the mining children work as early as 


by eae 

metallurgy . The usual treatment of has had 
until now for its abject the extraction of the mild e 

class of where it is found combined with sulphur, 
antimony, tin, lead, iron, &c. &e. The new method referred 
first amelie the metal with » ux of silicate; metallic siiaten 
ur 








current of air furnished by a blower, J 


Forest of Dean, for converting the waste small coal into a perfect 
fuel for steam producing and domestic purposes, together with the 
English and foreign patents, for the sum of £30,000. Also to 
erect works for the manufacture of the fuel in South Wales anid 
other places, and to establish metropolitan and other depéts for 
its sale. 

TuHE trials of the 35-ton gun to determine the size of the bore 
and some other minor details having passed the preliminary 
stage, the question has arisen as to the most suitable carriage 
upon which to mount this monster for naval purposes, the gun 
having been specially designed for the armament of the new iron- 
clads. Arrangements are now, therefore, in progress for the gun 
to be fired at the proof batts in the Government marshes adjoin- 


| ing the Royal Arsenal, Woelwich, from a carriage constructed for 


her Majesty’s ship Devastation, armour-plated turret-ship, and a 
tform erected for the purpose. 

Tue Leicestershire Ironstone ani Smelting Company (Limited) 
is stated in the prospectus to be formed to purchase about 1000 
acres of valuable freehold land, situate in the parishes of Holt, 
Medbourne, and Bradly, im Leicestershire, and about midway 
between the towns of Market Harborough and Uppingham, on the 
borders of Northamptonshire, and contiguous to the Medbourne 

branch of the London 
and vend, and smelt the 
ironstone therein, and for smelting purposes to take powers tv 
erect blast furnaces. The capital is £200,000 in 20,000 shares in 
£10 each. 

Apvices from Chemnitz, in Saxony, state that the strike of the 
working engineers may be considered at an end. Of the 6500 
workmen on strike, four-fifths have resumed work uncondi- 
tionally. The terms promised to the operatives by the masters 
before the strike are from the present time generally in force. A 
Berlin correspondent of the Daily News says:—‘‘The engineers’ 
strike at Chemnitz is at an end. The working men have been 
thoroughly defeated. are full of rage, because they have 
received so little support their fellow working men abrosd; 
ae the strike, Moss, appears to be in danger of his 

e. 

Ir is stated that fully ome-half of the Chicago safes failed to 
preserve their contents during the recent fire, and that the losses 
are not confined to small safes, but include the larger first-class 
safes of the best makers. rmous prices have heretofore been 
exacted for safes, and those charging most for their goods have 
been the loudest in — teeonvince the public that th: ir articles 
were the best. But the Chicago fire has demonstrated that it is 
not the price charged for a safe, nor the prettiness of its paint, 
that imparts preservative qualities, It isevident that the present 
methods of safe making are sadly deficient, and that improvements 
are greatly needed. There is abundant room for inventive geniuses 
to devise something new and really reliable in the way of fire- 
proof safes, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. THE E N GIN E E R. a Soe wetting, ont oe ee 


BERLIN. Messrs Av Antes ond. Oc. t, Deter dae Linden, 

.—Messrs. HER 

VIENNA.—Mesars. Gznotp and Co., Booksellers. 

LEIPSIC.—A.rnons Diizr, 5 

MADRID.—D. Josz Atcover, Bditor and Proprietor of the “* Gaceta 


Industrial,” Preciados 49 y 51. 
NEW YORK.—Wiitwer and Rooers, 47, Nassau-strest. 


TO OORBRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; 
‘aunst thavefore vequish our corveapondente 6s heap capias. . 
°C Ot an ae 

ae wotien phere meh ne hay A 
good faith. No notice whatever will be taken of 
*,* In order to avoid trouble and confusion, we find it necessary to 
publi and intended yh BR. Cog s 
cases ‘ : @ large envelope legibly directed 
writer to himself, @ 2d, in order 








J. jm, jap pe pote gin i? 

J. Mc N.—Any good work on astronomy will answer the required purpose. 

CaLivoRNIaAN.—English marine engineers care very little tocol ote the 
cost of condenser tubes, 30 long as the condensers are thoroughly efficient. 

J. N.—Your friend the optician is quite right. The number of units of 
heat required to convert a pound of water into steam is practically inde- 
pendent of the pressure. 

To CORRESPONDENTS.— The undermentioned letters are lying in our publish- 
ing department:—H. 8., H. H., D. Jackson, E. H., “‘ Enamel Pans.” On 
= @ stamped directed envelope is needed. 

8. D.— We must beg to refer you to Mr. coe caemaiaes concerning the 
total number of men employed in the Crewe motive Works. If he thinks 

he will no doubt supply you with full iculars. 

Panza.— We fear ¢ is no help for the evil. Whistling cannot be 

ispensed with, you will get accustomed to it in time; some people like it 

very much. It amuses them and relieves the monotony of the night. 

J. L.—It has been estimated that in the Thames the price is about 33. 6d. per 
cube yard, and this may be taken as @ fair average. But the actual price 
ae will vary with the nature of the stuf’, price of coal, 


cost of 5 
G. C.—We have answered your question scores of times, as you will see i 
turn to any of our back volemes. You must get a berth with Ag 
building marine engines, who will send you to sea in some ship which 
they ft up. You must also pass a Board of Trade examination, full parti- 
culars of which have already a; red in our columns, 
AvuTooRaPH oF Hexry Bett.—Mr. B. Wooderost, of the Patent office, 25, 
Southampton-buildings, on, W.C., is anxious to obtain a copy of the 
Mautograph of Henry Bell, engineer of the Comet steamboat which ran on 
the Clyde in 1812, He would esteem it a favour if any of our subscribers 
would kindly inform him where such a i 
J.Q it).— We really are at some loss to understand your 
question. As far as we can mate it out you allude to the use of pumping 
engines at the bottom of a mine instead of at the mouth of the shaft. You 
will see an illustration and description of a very successful engine of this 
tind in THE ENGINEER for December 1870, and January 20th, 1871. 
ANGLO-INDIAN.—The price pea ogy together description of 
platform you put upon your bridge. If are designing a bridge 
are beginning at the wrong end of Rd ror Ah Fi “4 he 
with your estimate. 


character of your design and then you may proceed 
golden rules for the price per foot or per yard run of bridges. 

A. Z.- We are of opinion that ironfounders, as a rule, well know how to 

take care of themselves, and our experience of London prices goes to show 

that they are not too low to allow a fair profit. Bven though the contrary 

was the case, we cannot see how the “extinction of certain jirms” is to be 

helped ; prices always find their own level, and free competition is, after 

all, best for the ty. though individual jirms may suffer now and 


then. 

W. 15.—As the total pressure is that due to the area of the opening in the 
valve seat, and as this area is not affected by re tert — | deduc- 
tion is tobe made. As regards your second question, the load is to be 
caleulated for the area due to the smallest diameter of the valve seat. Wide 
ape cams © qs Giu teen Ce ads commana ee 

rger it is openthan wi it is a ly wi 
o, it will not shut until the is much reduced, Ananees 

J. D. (Telegraph office, Corfu).—The only remedy wecan suggest is the use 
of a separator or vessel distinct from the boiler, in which the feed can be 
heated to a temperature of at least 225 deg. Fah., before it is pu into 
the boiler. The salts of lime and magnesia will be dpsed ta the 
separator, which must be so constructed that it can be cleaned. The salt 
will give no trouble if the boiler is properly blown off. Petroleum and such 
things areof no use; a weak solution of caustic potash introduced every week 

oa 
'HETA.—Of course tives are designed to supply steam enough for the 

t rerci. of their maximum power. They will not poe ge oie 
ascend steep inclines at the same 'y as they run on a level with a given 
train, but they will take the train to the top of the incline at a slower speed. 

The capacity of tanks varies with the work tobe done. For long runs 

express engines of the first-class carry as much as 2500 gallons of water; 

goods engines, 1500 to 1800 gallons; and tank engines seldom much more 
than 500 gallons. 


proper 
Sancao 
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iph is to be found. 











INDIGO DYE. 
(To the Editor of The Engineer.) 
Srr,—Can any correspondent say, ia there a practical treatise 
management of the indigo vat aa téed tn dyeing wool, in existence er 
GNORAMUS. 








MEETING NEXT WEEK. 
Tar Inerrrorion or Crvit Enoineers.—Tuesday, November 28th, at 
3 p.m.: (1) Further “ Pneumatic Tubes.” (2) “On 
the Stresses of Rigid Arches and other Curved Structures,” Mr. 


William Bell, M. Inst. C.E. 


Tar Exouverr be order, in town 
can ant, Op team per be or country 
om we Ms 6. 
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THE MEGERA COURT MARTIAL, 

Ow the 10th instant the trial of Captain Thrupp and his 
officers for the loss of the Megera on St. Paul’s Island 
commenced on board the Duke of Wellington, in Ports- 
mouth Harbour, and continued from day to day until the 
18th, when Captain ‘Thrupp read his defence, and his 
judges, acting in accordance with the evidence before them, 
ancunabie uitted the nominal culprits. The satisfac- 
tion with which the verdict has been received is not less- 
ened by the fact that no one outside, or perhaps inside, the 
Admiralty, had a shadow of doubt as to the complete inno- 
cence of the gentlemen placed on their trial by the rules of 
the service. It has often been said, and with some reason, 
that a court-martial affords the yee possible facilities 
for a fair trial; but it must not be forgotten that courts- 
martial generally look upon a prisoner as guilty until his 
innocence is proved, while in civil trials it is always the 
rule to assume that the prisoner is innocent until his guilt 
is brought home to him. An officer who loses his ship is 
generally: shelved by being put on half-pay if the least 
vestige of doubt as to the propriety of his conduct is suf- 
fered to remain, although he may be acquitted. But in 
the case of the Megeera court-martial the acquittal has been 
so complete, and the evidence has altogether so redounded 
to the credit of Captain Thrupp and his officers, that the 
Admiralty have no excuse for vp way J these gentlemen 
of active ays ae It would have told very much in 
favour of the Admiralty officials if a ibility existed of 
putting Captain Thrupp on half-pay, use, in that case, 
much of the blame which attaches to them could have 
been shifted by implication to his shoulders; but the finding 


under their feet, and they will have to face the inquiry 
about to be carried out under the auspices of Lord and 
rence on their own merits, Captain Thrupp can in no way 
be utilised as.a scapegoat. 
It is unnecessary to reproduce in any detail the evi- 
dence of the witnesses examined. With most of the facts 
our readers must be familiar. It was clear from the 
moment the trial commenced that Whitehall was on its de- 
fence; aud it was with no small regret that we found a gen- 
tleman of Mr. Barnaby’s standing, straining every nerve to 
shift the blame from the Board of Admiralty to Captain 
Thrupp and his officers. The defence of the Admiralty 
was that, in the first place, the ship need not have been 
beached at St. Paul’s Island at all, becanse she had sufficient 
pumping power to enable her to reach her destination ; 
secondly, that her bottom was not rotten or full of holes 
when she started, so far as could be learned by properly 
conducted examinations ; thirdly, that the true cause of 
her loss was corrosion due to galvanic action set up, by 
assumption, since she started on her voyage ; fourthly, that 
this galvanic action was the result of carelessness or igno- 
rance on the part of Captain Thrupp and his officers; and 
lastly, that the loss of the ship nothing whatever to do 
with the defects constantly referred to as existing, in Parlia- 
mentand in naval circles just before and after the ship started 
on her voyage. It is not too much to say that on every one 
of these points the defence broke down. It was proved 
clearly that the bottom of the ship was so bad that Captain 
Thrupp dare not proceed with her ; that he had not coals 
enough on board to keep the leak under for the rest of the 
voyage ; and that, in a word, he adopted the only course 
open to a conscientious commander when he beached his 
i the condition of her bottom at starting, 
there is a deficiency of evidence which will no doubt be 
supplied when Lord Lawrence to work. It is certain 
that the ship was examined and repaired in 1864, and her 
inside was cemented throughout in 1867. Another so- 
called survey was made in 1870. The facts concerning 
this last survey deserve careful attention. The dock- 
yard officials having got the ship into their hands 
sent in areport which was evidently honest and unbi 
by any pressure from the Admiralty. They stated in this, 
eir first report, that “The bottom is said to be very thin 
in many oe which cannot be ascertained until the 
vessel has been placed in dock;” and they sent in an esti- 
mate for £722 as the cost of the repairs which would be re- 
quired. Immediately on receipt of this report an order 
came down from the Admiralty that this estimate was ex- 
cessive, and must be “reconsidered.” This means, done 
into plain ——. that the officials must cut down the 
estimate whether they liked it or not; the expression of 
a wish of this kind by the Admiraity invariably being re- 
garded as an order by dockyard offici The estimate 
vending thee ed reduced to am, Ad ogee people 
ing themselves against the inconsi 
which might have been—not aye against 
them, by stating that “ on being docked the ship’s bottom 
was found to be in better condition than was expected.” 
Mr. Barnaby, who told the court all about the Sheerness 
examination, gave no evidence as to the meaning of the 
excessively indefinite sentence, “better than was expected ;” 
this, of course, might mean anything. Either that the 
bottom of the ship was not actually full of holes, or that it 
was in very t condition indeed. However, as it 
answered the Admiralty’s no further inquiries 
were made at the time. With the estimate thus cut down 
£159—or nearly one-fourth—it is reasonable to suppose 
the dockyard officials did not take special care to dis- 
cover defects, The ship went to Malta, and returned to 
pai ey beh she was then paid off, and ordered 
to it in the -class reserve at Devonport. Capt. 
Leen hope, an seh af thie ents, tapeghed to 
the Admiralty, “The defects of the Megwera have just been 
made good ; she is ready for one year’s service at any 
moment. bo you intend her to be pat in the fourth class 
of the reserve? These are our t orders, but, think- 
i mistake, [ venture to trouble you 
” To that telegram Sir Spencer Robin- 





ied, “Keep the Megera ready for one year’s 


of the court has effectually cut this mode of defence from | the 





This evidence we regard as extremely important. Why 
was Capt. Luard so anxious that the ship should not be put 
in the fourth class? On what ground was his opinion 
based that she was fit for one year’s service, and what sort 
of service did he contem ? The Admiralty did not 
produce Capt. Luard at court-martial, and it is not 
improbable that they may yet try to make him the scape- 
goat, At all events, so far as Mr. Barnaby’s evidence goes, 
it tends to show that the Admiralty did contemplate the 
further use of the Megmwra on long voyages until they 
received Captain Luard’s telegram, and so far that gentle- 
man would nee to be indirectly responsible for the dis- 
a the ship to Australia, The truth will, no doubt, 
elicited by Lord Lawrence’s inquiry. 

As the third point urged by the Admiralty, 
namely, that the ship was really lost owing to corrosion 
due to the galvanic action of certain copper roses fitted to 
suction pipes, we can only say that no conclysive evidence 
on the point was produced. That galvanic action would 
be caused if the copper roses touched the iron is 
certain, and that corrosion would ensue is probable. The 
evidence goes to show that the roses did not in any case 
touch theship’s bottom. As this is a very important point 
we cannot do better than place on record the evidence 

iven concerning the fitting of the rose-boxes by Mr. 
Mills, the chief engineer of the Megera:— 


on was fixed about 2ft. from the central line of the 


keel on port side, abreast the mainmast, The bent copper pipe 
led aft from the pump right down into the bi the upper bend 
over the and the 


up and do 2 of _ between 
the frames in a line with position of the leak, rose being 
about 5ft. See Ges Se ene aaa. = 
ipe was copper. length of about 2ft. 6i is copper 
ee cctualiy tebween Gs tue teamen, bus no ft tewpan 
down part touched the iron framing of the ship. I am not sure 
whether the other part of the pipe was or was not resting upon 
frames. Between the two frames where the leak broke through 
the space, one part, about 2ft. from the centre line, was cemented, 
The other part was bare, The whole of the bottom in the stoke- 
hold was covered with brick and cement, the cement over the 
bricks giving a smooth floor. Under the room flat and in 
the screw passage the bottom was cemen’ There was a small 
platform of bricks, about 2ft. square, in the fore part of the 
engine-room upon which the suction, or rose- from the fore- 
most we 4 rested. The after rose-box was fitted in the same 
manner, e hand pump rose-box was a circular one of copper. 
The end of the —— —_ from the hand pump was in a well of 
about 2ft. in depth in the cement on the bottom of the ship. 


There is no evidence throughout of any corrosive action 
in the immediate vicinity of these rose-boxes; on the con- 
trary, the leak was 5ft. off the nearest box. The pitting 
and furrowing of the plates, again, was apparently nearly 
all present on the outside, which does not indicate injurious 
action on the part of the copper box, though it does not dis- 
prove such action. Balancing the question as to whether 
it is more probable that the corrosion of plates previously 
sound, was caused by the galvanic action of the rose-boxes 
in a few weeks while the ship was on her last voyage, or 
that the plates were very thin and worn before she started, 
we confess that we adopt the latter opinion without a mo- 
ment’s hesitation. It is possible that further evidence in 
favour of the voltaic theory may yet be adduced. If so 
we shall have one of the most extraordinary coincidences 
on record, We shall have the case of a ship which is pro- 
nounced unsound and unseaworthy by a host of men who 
have had opportunities of knowing all about her. This 
ship is actually saved from foundering at sea only by being 
run on a desolate and barren island in mid-ocean, On ex- 
amination it is found that her loss is due to defects in her 
bottom, which were said to exist before she started; and 
yet, although the fact of her loss thus apparently substan- 
tiates the statements made concerning the weakness 
of the Megewra, the prophets of evil have been completely 
in error, and the leak was brought about by purely fortui- 
tous circumstances, which were not foreseen at all. We 
believe that most of our readers will agree with us in think- 
ing that the Admiralty will have no small difficulty in 
making the world believe such a story as this. However, 
be the facts concerning galvanic action what they may, 
they in no way help the Admiralty. If it was wrong to fit 
the ship with copper rose-boxes, why were they put in? 
Mr. Barnaby asserted that “in this tts Bm the Megee 
while making her last passage, the rose boxes were anet 
from a harmless material to a dangerous one, that is, from 
iron to copper, by the officers of the ship themselves,” but 
he failed to bring forward one scrap of evidence in ae of 
this most extraordinary story. y did the officers— 
engineers we presume—take away the iron boxes and re- 

lace them with copper? Where did they get the copper- 
oa Did they make the boxes on board? Mr. Barnaby 
apparently lost his caution during the trial on more occa- 
sions than one, and was compelled by the Court to with- 
draw a very injurious statement which he made concern- 
ing the ship’s engineer and carpenter. 

We have now, we believe, dealt with all the Admiralty 
theories concerning the loss of the Megzera, and it is time 
to express our own opinion, which is simply, that whether 
the ship was or was not properly examined outside the last 
time she was docked for repairs there is no evidence to 
show; that it is certain she was not properly examined 
inside ; that the estimate for repairs was reduced to carry 
out a paltry Admiralty economy; that the inside of the 
ship was not properly cemented, and that, as a consequence 
of a peculiar action of bilge water, well known to all who 
have to do with iron ships, the plates between certain of 
her frames, and the frames wg eng eee severely ; 
that proper examination would have this source 
of danger, but that it was not detected; and, finally, that 
some one is responsible for sending the ship tc sea in a con- 
dition certain to imperil the lives of her crew, and that 
she was so sent to sea in defiance of warnings and protests 
from many competent authorities, There are only two 
satisfactory circumstances about the whole affair, 
first is the safety of the officers and crew ; the second is 
the appointment of Lord Lawrence to the conduct of 
inquiry which is sure to be so close and searching that 
detection of the real culprits, whether they are Lords of 
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the Admiralty or petty dockyard officials, is certain to be 
secured. 


WHAT SHOULD A ROAD LOCOMOTIVE WEIGH ? 


We have excellent reasons for believing that there is a 
great future for steam onthe highways of the civilised world. 
At this moment all the agricultural engineering firms who 
have constructed traction engines are deluged with in- 
quiries as to the capabilities of these machines and the prices 
at which they can be supplied. It would be sheer waste 
of time and space to recapitulate facts concerning the 
work which has been done by such engines. It is now 
known as well ‘as anything can be known, that in 
Great Britain and Ireland, in the United States, in South 
America, our colonies, India, and throughout Europe it 
has been proved that steam power can be applied with ad- 
vantage as a means of locomotion, wherever there is a fair 
approximation to a decent road. And with all this, and in 
spite of the success which has already attended on the exer- 
tions of inventors, it is certain that the traction engine is 
yet in its infancy. Before many years elapse it is probable 
that a very great trade will be done in the construction of 
road locomotives for all sorts of purposes ; and the fact 
furnishes our excuse, if any is needed, for returning 
again and again to the subject. Complete believers as we 
are in the ultimate success of the system, we are not blind 
to existing defects as represented by the practice of various 
designers and manufacturers; and our duty te our readers, 
no less than our own inclinations, demands that we should 
from time to time endeavour to aid, to warn, and to advise 
those engaged in the construction of road locomotives. And 
we undertake this task in the light of an extended ac- 
quaintance with all the phases of existing practice, 
acquired during many years of patient observation, and 
with the certainty that we can speak, and think, and 
write with more impartiality on the subject than any indi- 
vidual who is practically engaged in making and selling 
machinery. 

The most remarkable performance ever accomplished by 
any road engineisthat of the Raveein herdouble journey from 
Ipswich to Edinburgh and back. We have already given 
many particulars of the first half of this trip, and, thanks 
to the courtesy of Lieutenant Crompton, we are now able 
to place a complete tabular statement of the results of the 
entire trip, as a whole, before our readers. It will be 
found at page 357. We have already stated that,in our 
opinion, serious mistakes have been made in designing this 
and her sister engine, the most important error consisting 
in their excessive weight. The accuracy of our views on 
this subject has been impugned both in our own pages and 
elsewhere by those who hold different views, and we think 
that, with all the facts before us, it may be worth while to 
discuss the point here as to how far weight could or could 
not be reduced without impairing efficiency. 

It is obvious that in approaching this subject it is simply 
impossible to express an opinion of any value as to what 
the engine ought or ought not to weigh until we know ex- 
actly how much power it was necessary she should exert. 
Now it so happens that on this point Lieutenant Crompton 
is unable to supply any precise evidence acquired from 
indicator diagrams, nor are we aware that any attempt has 
ever been made to regularly indicate a traction engine on 
along trip, We must therefore endeavour to get at the 
facts in another way. The experiments conducted at Wol- 
verhampton last summer proved that Thomson engines 
developed 1-horse power indicated for every 33°3 to 37 |b. of 
water evaporated. Making due allowance for the conditions 
under which the Ravee worked, we believe we shall not be 
far from the truth if we assume that the expenditure of each 
34 1b. of steam represented one indicated horse-power. A 
glance at our table will show that the average consump- 
tion of steam—otherwise water—woas 19°6 lb. per ton per 
wile with the shoes on the wheel, and 14lb. per ton per 
wile without. Averaging these again, but making a small 
deduction for the fact that the shoes must, in regular ser- 
vice in countries where the roads are not always dry, be 
more frequently used than not, we have an ordinary 
consumption of 17 lb, of steam per ton per mile. 
It is not very easy to get at a true corrected average 
of the speed of the Ravee, because of short stops 
for horses, which could not be accurately noted, but 
we shall not be far astray if we take it at seven miles 
an hour. Therefore, according to the data before us, the 
Ravee used per ton 3'5-horse power indicated to propel her 
at seven miles per hour ; the gross load was 19 tons, and 
the engiue must consequently have exerted 66°5 indicated 
horse-power. Going up hill no doubt this estimate was 
considerably exeeeded, while in descending incliues it was 
reduced, but on the average of the whole journey our 
estimate is very near the truth we believe. 

A velocity of seven miles an hour is 616ft. per minute ; 
66°5-horse power is 2,194,500 foot-pounds ; dividing this 
latter number by the former, we get 3562°51b. This repre- 
sents the number of pounds gross resistance overcome hy 
the engines at the given speed; dividing this by the 
number of tons in the load, 19, we have very nearly 187‘5|b. 
per ton resistance, Now it appears idaakentty impossible 
that ou average roads such as Lieut. Crompton ran over the 
resistance could be anything like this, If he had run ou 
soft gravel the whole time the resistance would have been 
but 100 1b, per ton, while on a good macadamised road it 
falls to 701b, as a maximum.* If we take it at 100 1b, 
which is excessive, it stiil follows that 87°5 per cent. of the 
useful work done by the engines was absorbed in over- 
coming their own resistance. There is no escape, frum this 
conclusion, which, considering the great excellence of 
Messrs, Ransomes, Sims, and Head’s workmanship, is 
almost iucredible, except we assume either that the 
engines did not really exert anything like 66-5-horse 

wer, in which case the water must have left the boiler 
in the form of wet steam—we will not say priming ; or else 
that Lieut. Crompton is wrong in his estimate of the quan- 
tity of water actually used, which is, we think, out of the 
ype or, lastly, that the presence of mson tires on 

engine and omnibus increased the rolling resistance of 


the load to nearly double what it would have been without 
them.* It is not fair to bring in the influence of inclines, 
because in so long a journey the inclines must have ba- 
lanced each other in effect, and the average resistauce must 
have been just the same as though the engine had traversed 
a perfectly level—we do not say uneven—road. Let the 
facts be accounted for how they may, it still appears that 
it will sometimes be right to estimate the resistance which 
the engines of a high speed road steamer have to overcome 
at as much as 187°5 lb. per ton, including their own friction, 
or 100Ib. per ton for the resistance of the load alone, with- 
out engine friction. 

The loaded omnibus hauled by the Ravee may be taken 
as weighing five tons. Let us put this as a representative 
or typical item, and assume that the average work required 
from any engine intended to perform the duties of the 
Ravee will consist in hauling five tons at seven miles 
an hour average velocity. It follows from what we 
have said that this duty will be expressed by 616 x 500 
= 308,000 foot-pounds of work minute ; this is 9°33- 
horse power. If the engine also weighed five tons, we 
should have sufficient power to propel both load and engine 
with 18°66-horse power; and if we add about 50 per cent, for 
engine friction, the work might still be done for about 
27-horse power. There is nothing assumed here, we think, 
that is not borne out by Lieut. Crompton’s data, except 
the item of engine friction, and for this we allow an enor- 
mous margin. It will be objected that a traction engine, 
weighing tive tons, would not be able to exert 27-horse 
power indicated, in the first place; secondly, that it would 
not possess adhesion enough; and lastly, that it could not 
carry coal and water enough. The first point is easily 
settled by the results of experience. One of the little 
“steam sapper ” class of engines, built by Messrs. Aveling 
and Porter, weighing very little over five tons, gave out 
40 indicated borse-power on the brake with ease at Wol- 
verhampton in our presence. It is therefore certain that 
an engine weighing but five tons can be had which will 
give out 27-horse power. Indeed, the Field boiler of the 
Ravee, which, as we have seen, gives nearly 70-horse 
power, weighs but two tons, in spite of its enormous 
wood-burning fire-box. The objection on the score 
of adhesion may be settled as easily. A five ton 
engine may be depended upon to take itself and 10 tons 
up an incline of 1 in 20 in all weathers. No inclines can be 
met with on fair roads up which a five-ton engine will not 
take a net load of five tons, We now come tu the cual and 
water part of the question. The tank of the Ravee holds 
365 gallons for, say, 66-horse power. ‘Therefore,a tank some- 
what over one-third of the capacity, or holding, say, 130 
gallons, should suffice for the light engine. This weighs 
1300 1b.—let us say 12 cwt. for water. The Ravee carries 
one ton of coal. The small engine would in the same way do 
with a little more than one-third the quantity. Coal and 
water would therefore weigh say 18 cwt., end so the 
gross weight of our engine would be 5 tons 18 cwt. Some- 
thing must be added to this, however, because the foot 
plate must be enlarged as compared with an Aveling engine; 
but even if we allow a ton for this, and a moderate addition 
for the coul and water required for the transport of this 
additional ton, we still find that there is every reason to 
suppose that an engine can be made which, with coal and 
water for as long a ran as the Ravee can perform without 
a stop, will weigh but seven tons, or just one-half the weight 
of the Ravee. 

We have yet two points to consider; the first is 
the argument that it is the great speed which must 
be occasionally maintained to make up an average 
speed of seven miles an hour, which renders a heavy, 
or, in other words a very powerful engine necessary; the 
second point we shall refer to in a moment. Now we sub- 
mit that the fact that a great speed must sometimes be 
maintained has little or nothing to do with the question. 
We have no evidence to show that the Ravee exer exerted 
for more than a few minutes at a time anything like 120- 
horse power ; but even though we had, ceteris puribus, the 
facts would remain almost precisely the same for the five 
ton, or shall we say the seven ton, engine? She also could 
as well double her power for an effort as the Ravee could 
double hers, The true question at issue is the average 
power exerted by the engine on a trip of fair length, and 
if it can be shown that the resistance per ton is indepen- 
dent of the number of tons, and that the light engine can 
exert the same power per ton of gross load as her larger 
rival can exert, then any argument based on this ques- 
tion of speed falls to the ground. It must, in a word, be 
proved that efficiency increases in a more rapid ratio than 
weight. But all existing experience with traction engines 
and road steamers goes to show that each reduction in 
the weight of an engine augments its relative efficiency. 
It is true that large engines and boilers make and use 
steam somewhat more economically than smaller boilers and 
engines, but there is also reason to think thatthe road resist- 
ance per ton increases with the weight in a very much 
more rapid ratio, On this score we do not think the advo- 
cates of the heavy system can make a single point. 

The only remaining argument in favour of the heavy 
engine which we have now to consider is that the Thom- 
son wheels weigh a great deal. There is some force in 
this. The india-rubber tires on the driving wheels of the 
Ravee, for instance, weigh each about 6 ewt. alone, but 
this difficulty may be got over to a great extent. In the 
first place, improvements may be made in the wheels by 
which they may be considerably lightened ; and, in the 





second place, the breadth of tire for the light engine need | 


not, other things being equal, exceed half that of the tires 
used in the Ravee. The driving-wheel tires of that engine 
carry nearly 10 tons, or five tons a wheel. The weight on 


both the wheels of the light engine we advocate would | 


not exceed that ov oue wheel of the heavy engine. On the 


whole, we hold that our arguments io favour of a light 


engine cannot be defeated, unless, indeed, there are still 
some facts in the backgrotmd which are known only to 
Lieut. Crompton and Mr. Thomsun, 
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* Vide Taz Enoreer for March 8rd, 1871, page 147. 





mpton the consumption 
under steam, but it must have been too small much to affect 
the results, 
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LITERATURE, 


Repertorium der Technischen, Mathematischen, und Naturwissen 
schajtlichen. Journal Literatur, unter Benutzung Amtlicher 
Materialien, dc. F. Scnortre. 1 large vol. 8vo. Leipzig: 
Quandt. u. Hiindel. 

Tuts is the first yearly part of a new class of work long 

desired by the man of science and the mechanician or 

technologist, namely, one which embraces in a single volume 

a complete index to all the articles of technical or scientific 

literature of the year past that have been published in the 

periodicals of the whole world, in the classes of technology 

—that is to say, all the circle of the arts—of mathematics in 

application, and of experimental science. The articles are 

classified month by month, with references to where they 
are to be found, and the subjects are classified and re- 
ferenced also. The editor, Herr Schotte, is an engineer, 
and is librarian of the Royal Industrial Art Academy of 

Berlin. His work is a monument of German thoroughness 

and industry,and should be in our own Patent-office Library, 

and in those of all our technical and scientific institutions. 

This first year’s volume bears date 1869; its appearance 

has apparently been delayed, probably by reason of the 

war. 

Verhandlungen des Vereins zur Befirderung des Gewerbflies:s in 
Preussen. January and February, 1871. Berlin. Effert u. 
Lindtner. 4to., plates. 

Tuis is a Prank wer oddly entitled technical periodical, 

intended by “the Union for Promoting the Course of 

Trade in Prussia” to be at once a means of publishing the 

transactions and financial condition of this Union, and as 

a scientific and technical journal of a high class ; and that 

it will fulfil this last intent, it is sufficient to say that Herr 

F. Reuleaux is the editor. This part contains an elaborate 

and exhaustive chemical and technical memoir on glycerine 

and its combinations, &c., by A. Burgemeister, a pharma- 

ceutist of Jena, which is its characteristic article ; and a 

good account of some of the more noteworthy parts of the 

Russian Exhibition at St. Petersburg of last year—espe- 

cially as to the Russian iron production and manufactures. 








Om Jernet som Kanonmaterial of. C. W. Canstens-BrerGKaN- 
pipst. 8vo. Christiania. 1871. 

A Norwect1ay technical tractatus is not likely to find many 
readers in England, nor is there enough that is both new 
and important in this pamphlet to warrant its translation 
from the original, known to so few amongst us. The work 
shows a very complete knowledge of the literature of the 
materials of artillery, including what has been written 
moat effectually in English and German on the subject. 
The author’s view is that cast iron, if properly selected, is 
a material for cannon much more effective than it has been 
assumed to be in England, at least ; and if so, that it is 
cheaper than any other is evident. 


Voaterrichtshefte fiir den Gesammten Maschinenbau, &e. Von 
C. G. Werrzet. 8vo, woodcuts, Ist number. Leipzig. 
Schiifer. 1871. 

Tuis first number of a very cheap technical educational 
work on all that relates to the construction of machinery 
promises well. Herr Weitzel, the editor, is an engineer 
and director of technical studies at Chemnitz. This part 
is occupied with mechanical drawing and instruments, and 
gives in colour-printing the tints which have been adopted 
almost universally in Germany for tinted drawings, to 
indicate the materials employed for each part. The 
monthly parts are to be issued at only five silver groschen 
each, or about 8d. or 9d. each. It may be devoutly wished 
that such works—as good and as cheap—were issued in our 
country, in place of the too often trashy and dear “ ele- 
mentary works,” which may benefit our publishers, but 
certainly not anybody else. 





Elemente der Graphischen Static. Von J, Bauscutncrr. 
with Atlas of 20 copper-plates. Munich. 1871. 

Tue graphic method of representing known forces, active 
or passive, and thence of graphically determining their 
unknown components or resultants, has been long, to a 
certain extent, practised amongst British mechanics and 
engineers, &c. It dates at least from the days of Pro- 
fessor Robison, of Edinburgh, in the last century, and 
was largely employed by Tredgold in his several works, 
especially that on carpentry. Some of its more recent and 
best, or most available uses, have been in the laying down 
the stresses and strains upon iron roof framing. But the 
applications of the method in Great Britain have been as 
yet very limited, and confined to very simple cases. 

The author of the present work, Herr Bauschinger, Pro- 
fessor of Technical (i.¢., applied) Mechanics, and of Gra- 
phic-statios, in the Polytechuic School of Munich, system- 
atised the method, aud at Jeast proved the possibility of 
its extension to many mechanical problems relating to the 
resistance of members of known forms, &c., which are 
generally solved by help of the integral calculus—such as 
to find the point outeide the transverse sections of an 
irregular angle iron, to which the resistance to a transverse 
force given in direction may be referred as the neutral 
point. Nothing can be more systematic and complete than 
the way in which, from the mere expression of a force in 
space, the author leads up to hismost complicated and curious 
cases of application of this method. We doubt, however, 
very much whether this method is, in the hands of most 
men, of much practical value, except when applied to such 
simple cases as the statical stresses upon a crane or roof 
frame. When the problem is very complex it is like cal- 
culating by the slide rule when in unpractived hands, the 


4to, 


| results are more quickly and surely got out by figures, 
| pencil, and paper. 


We are far from saying, however, that 
when a mechanical studeut shall have been regularly and 
thoroughly indoctrinated into this method, and come to 
have its use “at his fingers’ ends,” it may not prove one of 
great value in everyday practice; only if its methods are 
to be to the student anything more than swimming upon 
corks, the reasoning out ef every problem must have been 
methods of 


analysis. In fact, 


the student must first learn his mechaties in the tisual way, 
and afterwards acquire this method of stating results, so 
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as to address the eye and admit the use of the scale of 
equal parts as the measurer of forces, &c., and where this 
Jatter study is carried very far, or into very complex 
cases, we have some shadow of doubt lest it may prove 
a waste of time, both in the study itself and in the higher 
uses to be made of it. However, those who like the graphic 
method have here a good treatise, and illustrated by 
beautifully delicate and clear copper-plates. 


A Complete Course of Problems in Practical Plane Geometry, 
adapted for the use of Students preparing for the Examinations 
conducted by the Science and Art Department in First, 
Second, and Third Grade “ Practical Geometry.” By Joun 
WILLIAM PatiiserR, Second Master and Lecturer of Geome- 
trical Drawing at the Leeds School of Art and Science. 
London: Simpkin, Marshall, and Co. 

So long as Euclid was regarded as the only text book on 

geometry it is not to be wondered at that a knowledge of 

that art should have been so little disseminated among 
our artisans and workmen. Outside the doors of schools 
and colleges there was little time and less inclination to 
arrive at plain and simple results by following a course of 
reasoning demanding, in numerous instances, much need- 
less verbiage and unnecessary trouble. Although no learner 
should study in the dark, yet it cannot be denied that, in 
cases where the student is engaged all day in some occupa- 
tion, the capability of practically solving a geometrical 

uestion as briefly as possible is of more value than an in- 
timate theoretical knowledge of the nature of the process. 

A working man may consider himself perfectly satisfied 

with being able to trace out a parabola or an ellipse on 
paper or a platform without knowing anything about the 
equations to the curves, Recently many text books on 
geometry have issued from the press, the aim of which has 
Deen to impart in a practical manner the principles of this 
essential art. Among those which unquestionably fulfil 
their object may be quoted the little volume before us. 
Each proportion is numbered separately, prefaced by a 
clear, terse enunciation, and the directions for solving it 
given in as condensed a mode as the example admits of. 
One especially commendable feature of the work is the 
excellent manner in which the di are arranged. 
As a rule, in treatises of this description they are 
drawn on too small a scale, which renders the following of 
the working lines by the student a very difficult matter. 
This mistake has been altogether avoided by the author, 
who has had the diagrams drawn to a large scale, with bold 
lines so as to be readily distinguishable. The book is in- 
tended to serve asa guide to those who intend to be candi- 
dates at the Government examinations, and we can only 
observe that if they should not in this particular 
subject it will not be the fault of Mr. Palliser’s treatise, 





FOREIGN PERIODICAL LITERATURE, 


In the “Revue Maritime et Coloniale” for September (the 
last number which has come to hand) we find an article by 
Captain d’Aries on the organisation of the French possessions in 
Cochin-China, a colony which was acquired a few years ago, and 
which has formed the subject of numerous official reports. This 
is followed, at p. 208, by an interesting gor on the condition 
of the French prisoners at Rastadt, by Captain Bergasse du 
Petit-Thouars. F. Labrosse (p. 211) gives the first part of a 
memoir embodying the sailing instructions for the North 
Atlantic Ocean. te includes a table showing the chances of 
calm weather in various parallels of latitude at different seasons 
of the year, tables of the prevailing winds and currents (mostly 
taken from the pilot charts issued by the British Admiralty), 
limits within which icebergs may be expected during the various 
months, concluding with hints on the use of the barometer 
for foretelling changes cf the weather. A translation of Mr. 
Henwood’s lecture on ironclads, past and present, given at the 
Royal United Service Institution in March, 1870, forms the 
next article, which in its turn is followed by the text of the 
parliamentary debate on our Navy Estimates for 1871-72. At 
p. 317 we find a notice of a scheme for increasing the naval 
power of Germany, the full details of which were published in 
the “Hansa” some time back. The author—Lieut. Darmer— 
proposes to purchase Heligoland from the British Government ; 
to cut a ship canal through Schleswig, connecting the North Sea 
with the eee, an > seep Se Sees t. Following 
this we find some particulars of the recent progress of the Ger- 
man navy, and a notice of the torpedo boats in course of con- 
struction at Dantzig. They are to be 20 metres long, 2 or 
2°33 metres wide, and shaped like a fish. The motive power is 
supplied by a screw, the boilers being fed with petroleum. A 
French naval officer developes his views, at p. 333, on the im- 
mense advantages which would accrue to the French navy from 
the establishment of a harbour of refuge and naval dockyard in 
the vicinity of Cape Gris-nez. The number now under review 
contains, as usual, many notices of vessels of war and gunnery 
experiments from English periodicals, 

The “ Nouvelles Annales de la Construction,” Nos. 201, 202, 
open with a descri of an hydraulic lift designed by M- 
Edoux, and e in a house of four stories in the Rue St. 
Lazare, Paris. It is worked by water from the street main, 
which has generally a pressure equivalent to a head of 30 metres. 
The cage, or room, is balanced by means of weights passing over 
pulleys at the top of the house. It is of sheet iron, strength- 
ened by angle and T-iron, and is bolted to the head of the ram, 
which has a diameter of 15 centimetres, The supply valve is 
actuated by a rod extending from the top to the bottom, and 
the quantity of water expended during each lift is 600 litres. 
Following this we have an interesting example of the use of 
cylinder foundations of concrete for the erection of a house in 
the Rue Rochechouart. The street occupies the site of some old 
gypsum quarries, and being all made ground, it was 
descend to the Jevel of the solid rock in order to obtain a 
foundation. This was done by the construction of forty-two 
cylinders uf concrete of an average diameter of 14 metres. The 
columns are connected by stone arches, which form the founda- 
tion on which the house is built. Wood is almost entirely dis- 
pensed with, its place peing supplied by wrought iron framie- 
work, the construction of which is fully shown by the drawings. 
At p. 82 we have a description with 
boats over the Seine from Asnieres to Clichy, erected from the 
designs of M. Saint-Ives, as a substitute for de- 
stroyed (unnecessarily it is said) for the defence of Paris. The 
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the recent war will amount to 30,000,000 francs. M. Foy con- 
tinues his series of articles on limes, cements, and mortars, the 
present instalment being devoted fo the analysis of limestone. 

The “ Portefeuille Economique des Machines,” Nos. 189, 190, 
contain a description with detailed drawings of a limber and 
ammunition wagon, made during the siege of Paris. This is fol- 
lowed by a notice of some masting shears at the Liverpool Docks. 
On the next we find an account of Villepigue’s tool for 
boring rocks, which was brought out about three years ago. It 
works with a free fall, and is said to be extremely simple in con- 
struction and operation. M. Delfi next gives some statistics of 
mining and metallurgy in Italy. At p. 81 Christophe and Mon- 
tigny’s mitrailleuse is described by the aid of detailed drawings. 
H. Giroud’s gas regulator (p. 85) is based upon a principle 
directly opposite to that on which instruments of this kind have 
hitherto been made. Instead of delivering the gas at a fixed 
pressure it is constantly varied. This result is obtained by 
means of a return pipe branching from the main and leading the 
gas back to the works, so that, should a variation in pressure 
occur at any part of the main, such variation will be immedi- 
ately transmitted to the regulator. for long distances the 
author employs an electro-magnetic apparatus for recording the 
differences of pressure at distant points. 

Part 75 of the “Skizzenbuch fiir den Ingenieur aud Maschinen- 
bauer” contains drawings uf the engines and pumps at the Berlin 
Waterworks, whilst part 76 is devoted exclusively to the 200- 
horse power winding engine at the Dudweiler-Jiigersfreude Col- 
liery, Saarbriick, of which the following views are given :—Plan 
and elevations showing general arrangement ; engine and wind- 
ing drum; details of steam cylinder, guide bars, and steam 
valves ; details of valve gearing and eccentrics ; and details of 
steam brake, throttle valve, and connecting rod. 

Amongst the articles contained in the October number of the 
“Jou des Savants,” we have to call attention to une by M. 
Chevreul on the water-supply and sewage of towns. Although 
nominally a review of M.de Freycinent’s “ Principes de 1’ As- 
sainissement des Villes,” it is really an original article on a sub- 
ject of great interest just now. 








BILLS OF THE COMING SESSION. 


THE Standing Order of the House of Commons bearing on the 
subject gives the promoters of private bills the wide margin of 
inserting the one notice of petition required, on any lawful day in 
the months of October or November, so that a full list of the private 
bills of the session cannot be compiled until after November 30th. 
The complete list may be anticipated, however, by a brief reference 
to some of the notices that have already ap 

In deference presumably tothesupremacy of Parliament, the autho- 
rities of the Admiralty and War-office give notice that they will 
romote a bill for powers to acquire property and for other purposes 
‘or the new buildings. It should be stated, to the avoidance of 
vain repetitions, that all petitions for private bills conclude the 
tat t of their objects with the comprehensive phrase, “‘and 
for other sea and or for alteration of Acts, 

Notice bas been given of a bill of which it may be predicted 
with a tolerable degree of safety, but for parliamentary vagaries it 
will come to grief. It is for a new line to Brighton, to be applied 
for after numerous previous unsuccessful attempts; after the 
shareholders of the Brighton Company have b lean in feeding 
on hope, after the chairman of the company has told them that 
they have spent above four millions of money upon lines that are 
not, nor ever will be, if worked at all, other than a cause of abso- 
lute loss, and that they might as well have converted that vast 
amount into pipe-lights ; and after the costly and abortive attempt 
that the company made in the session of 1869-70 to abandon the 
half-made Surrey and Sussex line. But if the deposit can be made 
in accordance with the Standing Orders, there is no telling what 
Parliament may in its wisdom determine. London-on-the-sea will 
have another bill before Parliament of a different kind; it is fora 
supply of sea water to London inland. The works, it is proposed, 

embrace nine reservoirs, ten conduits,and three pumping 
stations, 

The Bristol Port and Channel Dock Company will apply for a 
bill for pram, amongst others, to 7 the line and level of this 
entrance lock, for money purposes and agreements. 

The Caledonian and North British companies, long such deadly 
enemies, are coming up to St. Stephen’s armed only with the 
“ calumet ” to be smoked over an amalgamation bill, that ig if the 
wooing does not prove too long in doing, and the Caledonian, 
which is flirting with another fair—the G wand South-Wes- 
tern—does not prove a false swain to the North British. There 
are two rivals also, it woyld a) , that ask the Glasgow and 
South-Western to accept their d and heart ; the other suitor 
is the Midland Company. 

The Cheshire Lines Committee will have a bill for the construc- 
tion of lines in or near Manchester and Warrington. This is a 








for deviations at Dewsbury, and for the use of a portion ef the 
North London line and of the Broad-street station. No. 2 bill 
is for new lines to the Erewash Valley, to Derby, the Midland 
head-quarters, and to the North Staffordshire line. Of the Mid- 
land bills, one is for amalgamation with the Glasgow and South- 
Western ; another for a connection between the Rowsley and 
Buxton and the Chesterfield and Sheffield ; the third, the Shire- 
oaks and Doncaster line, has been already referred to; the 
next is an omnibus bill with multifarious clauses ; and yet another 
relates to works and financial arrangements in connection with 
the Nottingham and Rushton lines. It may be expected that if 
the Caledonian and the North British directors onl elieam have 
really sheathed their dirks, the great battle of the session will be 
between the Great Northern and the Midland. 

The promoters of the Isle of Wight and Newport Junction 
Bill fought a hard battle in the Lords last year, who passed the 
preamble and clauses. The contest was renewed in the Commons’ 
Committee, and the bill thrown out. The promoters will re-ap- 
pear next session—it might almost be said tie promoter, one land: d 
proprietor in the island being ready to subscribe the whole of the 


capital. 

A bill will be proposed for the construction of new waterworks 
for the borough of Keighley. 

The London, Blackwall, and Millwall Extension Railway Com- 
pany will have a bill for working agreements and arrangements for 
arbitration. 

At Liverpool a company has been formed for the construction of 
a subway under the Mersey between Liverpool and Birkenhead. 
The subway will under the Back Goree, from the corner of 
James-street, and thence under the Goree watehouses, George's 
Dock Basin, and the river Mersey, and at Birkenhead will 
puss under the Morpeth Dock, wharf, and branch dock, under 
Canning-street, and terminating in Argylle-street. While on the 
subject of subways it may be mentioned that there are to be two 
new subways proposed for London traffic. One of these is to con- 
nect the Thames Embankment, north, at a point near the Temple 
Railway station, with the Commercial-road, Lambeth. The other 
subway in South Kensington has been already referred to. It wii! 
meet with an opponent in a proposed railway connecting the same 
termini, The subway that has been constructed under the Thames, 
between Tower-hill and Tooley-street, may be improved upon, 
doubtless, but it has certainly signally failed to ca out the 
original intention that passengers should be lowered and raised at 
the shafts by hoists worked with steam power, and that they 
should be hauled in an omnibus also worked bysteam. The steam: 
engines have long since been removed, and the omnibuses taken 
to pieces and brought up. Stairs are now fitted in the shafts, and 
on payment of a halfpenny, crouching p gers are allowed tu 
get through the seven-foot tube, minus the segment taken off at 
the bottom for a roadway, as best they can. Powers were obtained 
in the sessions 1869-70 to make another subway from Arthur- 
street, near King William-street, to St. George's Church in the 
Borough. The delay in the construction of this already authorised 
subway is little likely to impart confidence to investors or specu- 
lators to induce them to embark in other ventures of the same kin’. 

Reverting to railways, the Manchester, Sheffield, and Lincolu- 
shire Company will have three bills : an omnibus bill; a bill for a 
eres ee Kiveton Park to Chesterfield, for running powers for 
the enlargement of the Huddersfield station, and for agreemen's 
ard traffic arrangements with other companies, The third bill is 
for powers to make a line from Worksop to Doncaster, 

The Mid-Wales Company have a bill for revival of compulsory 
powers and extension of time for completion of the Western Ex- 
tension of the line. In North Wales « considerable addition is 
proposed to be made to the narrow gauge system, as in use so suc- 
cessfully and economically on the Festiniog line. The new lines, 
with pier or landing 9 and other works in connection, are pro- 
posed to be constructed in Carnarvonshire. The company peti- 
tions for—amongst otber things—facilities and running powers 
over the London and North-Western, the Cambrian, the Great 
Western, the Croesor and Portmadoe, and the Festiniog companies’ 





es. 

Two bills, at least, will be petitioned for that will revive Severn 
Bridge projects, These are the Severn Bridge Railway, and « 
much more important scheme—the proposed South Midland Kail- 
way. A glance at a railway map will convey the idea at once that 
this connecting link between the South Wales coal-fields and 
Southampton, Portsmouth, the Isle of Wight, and other localities 
interjacent, is much wanted, and cannot fail to secure a large 
traffic. The project is advocated and supported with great zeal by 
the Corporation and inhabitants of Southampton, where, indeed, 
it has originated. The proposed line will shorten the distance be- 
tween Wales and London by seventeen miles ; between Manchester 
and Southampton by twenty-one miles ; between Cardiff and Lon- 
don by seventeen miles; and between Cardiff and Southampton by 
forty-three miles. The line will effect a great saving in cealing the 
fleet at Porrsmouth, whither, and to numerous other important 
towns and localities on and near the south coast, coal is conveyed, 
for the greater part, by the long and often rough passage round the 
Land’s End. Messrs. Jas. Brunlees and Arthur Pain have laid out the 
line, which will have easy gradients and curves. It is stated in the 
tus that competition with southern or western railways las 





‘oint ownership of the Manchester, Sheffield, and Lincolnshire, the 
don and North-Western, the Lancashire and Yorkshire, and 
the Midland companies. 
The Coleford Railway Company will petition for powers to make 
certain railways and tramways, for mineral traffic chiefly. It will 
succeed the Tesmneuth Railway Company, which is being dissolved 
and wound up. 

The Cumberland and Cleveland Railway is for a branch from 
Alston, on the North-Eastern, to the Tees Valley Railway and others 
“* oaey ball a ardie ill be ted by th 

mon and for powers w prosecu e pro- 
prietors of the Corn Exchange, Mark-lane, London. 

The Devon and Cornwall, that never misses a sessions, will put 
in an appearance for an omnibus bill, which will include powers to 
make new railways from the South Devon, at Laira Green, to 
Plymouth and Devonport. 

wo bills will be petitioned for in relation to Epping Forest, one 
bill yy the Forest Commissioners, appointed under the 
Siapend legal prosscdingn and ts cuspend the Bereste Oourta. The 
and to ie Forests Courts. e 

other bill is ener by the tion of the City of London, 
who desire powers to buy up the rights of the lords of the manors. 

A bill will be introduced for the construction of a subway from 
the South Kensington station of the Metropolitan and Metropolitan 
District Railway com: to the forecourt of the Royal Albert 
Hall, with powers of management to these companies and the 
Exhibition Commissioners. ’ es 

A scheme that has repeatedly in recent sessions been petitioned 
for and dropped at an early stage is to reappear this session in a 
bill for a railway from West Brompton to Fulham. . It remains to 
be seen whether the promoters will on this occasion reach several 
or even a first reading, and Committee. ; 

The spirited board and proprietors of the Furness Railway pro- 
mote a to make numerous branch lines, to make and maintain 
a dock or docks, floats, tidal basins, piers, quays, wharves, 
jetties, warehouses, sheds, and other buildings, and to lay down 
railways and tramways, build bridges, and do ever so much more, 
including taking the ownership und mavagement of fleots of 
steamboats on Windermere and iston lak . 











Great Northern to tap the rich mineral districts of 
and the te embrace Doncaster, the 
head-quarters of the Great No. 1 bill of the Great 
N is for taking over the Beadferd sad Thornton line 





been avoided, and that the construction of the line will increase 
the traffic on the South-Western, Midland, and Great Western 
railways. Itremains to be seen whether those coneerned in these 
lines will take the same view. 

The South-Eastern Company will promote a bill embracing very 
numerous and varied provisions and powers, including another 
deviation, which the local committee at Greenwich accepts in 
the direct Greenwich and Woolwich line now in process of con- 
struction. The South-Eastern also proposes to form a junction 
with the Chatham and Dover line in Southwark, and will ask for 
running powers over parts of the lines of that company and of 
the Metropolitan. 

The Metropolitan Company will apply for revived powers and 
extension of time for purchase of property between the present 
terminus and the ultimate terminus at Tower-hill. 

Notices will have appeared in the Gazette before our next issue, 
and may ibly include some important schemes, which may be 
briefly referred to in a future number, and others now left over 
for want of space. 





Price or MiInerats.—We are informed, as an illustration of 
the great demand for minerals, that the Leicestershire Ironstone 
and Smelting Company (Limited) have received offers for the 
whole production of their pig iron for the next two years. The 
shares are 4 to 1 prem. 

Honeson’s WirE Tramway.—A section of the most powerful 
wire tramway yet constructed has just been placed in a large fie}: 
close to the Surrey side of Hammersmith Bridge. The lines of which 
it is a sample are intended for delivering 1000 tons of sugar-cane 
per day to the new mills now being constructed in England for 
the Viceroy of Egypt. The wire tramway is a to be moverl 
slowly forward following the sugar-cane as it is cut in the fie):|. 
A preliminary trial, in which the line evinced its remarkable 
capability, took place on Wednesday afternoon in presence of Mr. 
Sohn Fowler, Ok. consulting engineer to the Viceroy. 

“ SomeTHine New 1n Sree.”—It is now nearly three years 
since, under the above heading, we were the first to call the atten- 
tion of engineers to Mr. Mushet’s special steel, which was then a 
new steel for lathe and planing tools. The demand for it has 
steadily increased during the interval, and now that the Titanic 
Steel:Company’s Works are closed, its manufacture will be econ- 
tinued in Sh id by Messrs. Samuel Osborn and Co,, the Clyde 
Steel and Ironworks. Messrs, Osborn and Co, have also arranged 
for the manufacture of Mr, Mushet’s other titanie steels, and we 


also note that are extensive additions to their works 
to Sad by Ll Cae demand for their springs, crucible 
steel castings, &c. 
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PROPOSED f{BRIDGE] OVER THE LIIMFJORD. 
Tur Danish Government — offered a premium for 
the best design for a bridge over the Liimfjord, the follow- 
ing particulars, — with the accompanying plans and 
section, will probably prove of interest to our ers :— 


GENERAL CONDITIONS FOR THE SUBMITTING OF PROJECTS FOR THE 
CONSTRUCTION OF A PERMANENT BRIDGE OVER THE LIIMFJORD. 
The Royal Danish Ministry of the Interior wishes by am 

competition to procure an efficient design of a permanent bridge 

over the Liimfjord between Aalborg and Norre-Sundby. A descrip- 
tion of the local circumstances relative to the above work is con- 
tained in the annexed paper, to which are added ‘a plan of the 

“fjord” and its environs and a cross seetion of the fjord, on 

which is stated the nature of the ground. The second paper 

contains the general conditions for the construction of the bridge. 

All dimensions specified are Danish measure. The projects sub- 

mitted are to comprise :— First, general drawings and drawings of 

all details with the necessary description ; secondly, a plan for the 
execution of the work with a complete description of the way in 
which it is proposed to be carried out; and thirdly, a detailed esti- 
mate of the cost. The projects are to be prepared to Danish 
measure, weight, and money. For dimensions of iron, however, 
English measure may The projects are to be sent to the 
director of the Danish State Railways at Aarhuus in time to be 
received by him before the Ist January, 1872, at twelve mid-day, 
at which time they will be opened. They are each to be provided 
with the name, profession, and address of the by whom 
they are submit The projects submitted will be examined by 

a commission of engineers, appointed by the Ministry for this pur- 
se, and the Ministry binds itself to pay a prize of 500 Danish 
rederiksd’or for that project to which the preference shall be 

given by the said commission, reserving to itself, however, the 
right to divide according to its own judgment this amount between 
two projects, if it should be found that a combination of the two 
would give the best result. On payment of the prize the project 
in question becomes the property of the Ministry, who shall be en- 
titled wholly or in part to apply it to the construction of the 
bridge. To the projects submitted may be added tenders for under- 
taking the construction of the bridge by contract. The con- 
ditions for undertaking such contract are stated below. Parties 
tendering will not be ng ee to send in plans for the execution of 
the work nor estimates, but will at the same time in such case not 
receive any prize. 


DESCRIPTION OF THE LOCAL CIRCUMSTANCES RELATING TO THE 
CONSTRUCTION OF A PERMANENT BRIDGE OVEB THE LIIMFJORD 
BETWEEN AALBORG AND NORRE-SUNDBY. 

The annexed eam & shows the plan of that fn of the 

Liimfjord, which is to be crossed by the permanent “y . The 

site of the pontoon — 4 now existing is indicated on the plan. 

This bridge has a length of 1845ft., and is provided with three 

openings for vessels, namely: A lifting bridge near the south 

dew with a clear opening of 20ft., intended for the passage of 

small vessels, drawing little water. A swing bridge, f 

main channel for the shipping, with 67ft. opening, measured in the 

direction of the bridge. One bay arran; 

any obstruction should occur in opening the — The 

line of railway, which on the drawing is marked with the letters 

AD on the south side of the Liimfjord, is laid from Aalborg Rail- 

way station to the shore, where it is carried on an earth embank- 

ment out into 3ft. water at the point marked A, The line, which 
on the drawing is marked B E on the north side of the Liimfjord, 
connects Norre-Sundby station with the shore, which it is 

carried likewise on an earth embankment out into 3ft. water at B. 

At the points A and B are constructed the temporary steamboat 

piers, indicated on the drawing and which at present are used for 

the passage, The permanent bridge is to be substituted for these 
piers, and is to form the connection between the above-named lines 

of railway. Immediately outside of the points A and B 

shallow water ceases and the bottom sinks rapidly to the 

—s = i ee pen in 

on sides of the line of the proposed bridge a regular . 

stant section, clearly indicating the direction of the stream. 

direction of the stream does not strike vertically on the line of 
bridge, but at an angle of he 2 The motion of the waters of 

Liimfjord is caused partly by the tide and partly by the effect 

the wind. daily variation in the water level caused by 

flux and reflux is inconsiderable, and only amounts to about 
above or below mean water level. The velocity of 

caused by the tides is also small; as a rule not more lft. 

second. The winds will effect far more considerable changes 

the water level. The winds from the north th east to south- 
east cause low water in the Liimfjord; the winds from the south 
through west to north-west high water. The highest level observed 
reached 5ft. over mean water level, and the lowest 24ft. under the 
same. These extreme variations are, however, very rare. As arule 
they do not exceed 1jft. to 14ft. above or below mean water level 

The velocity of the stream caused by the wind will rise to 6ft. or 

= r sree, She gna — = bye be obstructed we 
e ice coming from the east is ut small consideration, 

is now broken by the exis whereas the 

co! from the west drifts 
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GENERAL CONDITIONS FOR THE CONSTRUCTION OF A PERMANENT 
BRIDGE OVER THE LIIMFJORD BETWEEN AALBORG AND NOBRE- 


SunpBy. 
rmanent bridge is indicated on the 


The centre line of the 
annexed plan bya dotted line AB, The distance between the 


points A and Bis 11! 
the abutments, measur! 
space eventually covered by intermediate pie 
included in the above stated length of 1200ft. In the permanent 
bridge is to be arranged a swingbridge; the —e situation 
of which is indicated on the plan at point C. e openings of the 
swingbridge are to have a clear span of 75ft., measu on the 
axis of the The b is to be provided with a single 
line of rails, arranged both for railway traffic and for ordinary 
traffic. The construction of the bridge is to be arranged alterna- 
tively, men Saas ee = ~ used both for railway 
urposes and for ic, or with two separate 3 one 
e railway traffic, and the other for ordinary traffic. In the first 
case the distance between the railings or girders is to be at least 
15ft., and two trottoirs to be provided for foot passengers; each 
trottoir to have a clear width of 4ft. In the second case the 
bridge—besides the railway track with a clear width of 15ft. and 
two trottoirs, each with a clear width of 4ft.—shall also be pro- 


vided with a roadway for ordinary traffic with the same clear 
width of 15it. The railway to be laid to the ordi gauge of 
The superstructure of the bridge 


4ft. 8}in. English measure, 

constructed of iron, The levels of the top of the rails is 
to be 10ft. above mean water level, and between the superstruc- 
ture of the bridge and the mean water level of the Liimfjord is to 


be a clear height of at least 8ft.* The superstructure’ under the 
railway shall be of sufficient strength to carry safely," besides its 
own weight, a load of at least one ton per foot run of the bridge. 
The load to be carried on the roadway and trottoir is to be calcu- 
lated at 50 lb, per superficial foot. piers shall be able to bear 
testing with a weight equal to three times the weight of,the loaded 


GENERAL CONDITIONS FOR A CONTRACT FOR THE CONSTRUCTION 
OF A PERMANENT BRIDGE OVER THE LIIMFJORD BETWEEN 
AALBORG AND NORRE-SUNDBY. 

The Ministry of the Interior does not guarantee the correctness of 

the plans supplied relating to the construction of the bridge, 

and it will thus devolve on the eventual contractor to make sure 
of the accuracy of the information given by the drawings. The 
tenders for the execution of the work shall only comprise the con- 
struction of the e itself, including the piers, abutments, and 
superstructure. Such works as will be necessary for the connec- 
tion of the bridge with the shore are not to be included in the 
tenders. The whole of the work shall be completed at the latest 
two and a-half years after the date of signature of the contract. 
All materials required for the works will be free of duty. The 
works will be inspected by a technical control, who shall 
have free access to everything belonging to the execution of the 
work, and who shall have full power to undertake such trials and 
examinations as may be found necessary. All such trials are to be 
made at the cost and risk of the contractor. The Ministry of the 
Interior will pay for the works in cash by monthly instalments for 
work executed and materials delivered. The payments will take 
place in Danish money at the treasury at Co; ome or the pro- 
vincial office at Aalborg. As a security for the fulfilment of the 
contract a deposit of 100,000 rdlr. will be required. Besides the 
deposit there will further be retained from every monthly pay- 
ment 10 per cent. of the amount due. The deposit will be re- 
funded when the piers of the bridge are built and accepted. The 
retentions will not be paid before the whole of the works by the 

Ministry of the Interior are acknowledged to be completed. The 

ag and sidings existing on both sides of the Liimfjord can only 

made use of by the contractor when the working of the line 

will permit of it. é 
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GRIFFIN’S PERMANENT 


GRIFFINS SHORT TIMBER & WROUGHT IRON 
CLIP TRANSVERSE_SYSTEM OF PERMANENTIWAY 


TRANSVERSE CHAIR 


No more vitally important problem can engage the attention of 





WAY. 


DLR TOOBITTL .. a Onn rer 


becomes perfectly’ ilegitimate ‘for the shareholders to adopt the 


way rators than the provision of the best possible | question as their own, and to apply as much salutary “pressure 
form of permanent way ; of a soad, cooncmsteal in first cost, that from without” as maybe ptn «ne test thoroughly and fairly 
will prove safe, easy, and ; that will so ee rolling | an that professes so seriously to affect their interests, 
stock as that the road and the stock may not be mutually | It absurd ft that directors or their engineers 
destructive of each other; the provision, in a word, of a way accept or adopt ms or inventions on the unques- 
entitled to the designation, “ nt.” To the solution of | tioned ipse dixit or at the unproved valuation of inventors ; but if 
ee gover ag m Mr, Fea Griffin, C.E., ——— an invention is supported or recommended by adequate professional 
, and, in some respects, with success. It can be | certificate or approval it may fairly claim to be put‘to the proof. 
necessary to read evidence as to the bearing that the items of ex- | This is the case with Mr. Griffin’s system of permanent way, to 
— ‘Maintenance of Way” and ‘‘ Repairs of Rolling | which reference has been made in our columns before now,.and 
tock” have upon the value of railway , and the net re- tn Sa for his latest improvements were taken out‘in 
vidend. Theex-| the current year. The of opinion \that have been 





given by eminent professional men will more than justify boards 
of directors in ; they may be said to bejof ‘a 
character to demand the of such a test. A chief - 
neer of one of our largest railways says, “‘I{consider that the im- 
provements you have made upon existing syste 
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railways has stated that this is “the 
phn Fagin: ARB, - B 
» ani co 

Rich, at the Board of Trade, consider the subject of vast import- 
ance, and think the proposed system “‘ entitled to the fullest trials, 
attention, and investigation.” The Director of Works and Super- 
payee | Engineer of the Admiralty, after full examina 

iven orders to have lengths laid down in her ry os 

ortified by such opinions, and many others of 


that might have been quoted, and in his own confidence in 
his inventions, Mr. Guffin is cuir to ake even more than his 
reputation upon the superiority of his tem, and is ready to join 


issue with any railway com on a that, usin; 
their own ——- sleepers under the hea traffic, his mode of 
supporting and fastening the i 
cent, more wear from the timber and 20 
the rails than are now obtained; and 
cheaper and safer than that now in use. 
sroreting, and the system that 
ng. 

Mr. Griffin’s modifications are of two classes. In one he yrpenes 
to use the double-headed, the meres or other form of rail at 
pout in use, to be supported and fastened after his own method. 

n the second class he proposes a road of an entirely new type in 
section of rail, sleepers, mene, ae fastenings. There are several 
important features common to of these systems, and amongst 
others that he supports the rail on short blocks, instead of the 9ft. 
or 10ft. transverse sleepers; he uses no cast iron in his structure, 
pot hey eg A 1 ~ 4 Ht 

in so faras the ying o is 

a little more than 3000 as againet 25,000 pieces per mile. 
By the adoption of wrought iron for the whole of the fastenings, 
in lieu of the cast iron c now in use, he saves 102 tons 
mile in weight, and lays the road at acost, as is stated, at a sa 
per mile of £297, a statement that can only be endorsed after the 
aa of an adequate test. With ‘ ” roads, engines 
and traffic, heavy or light, hammer along the lines over a series of 
triangles, only slightly flattened at the apex. Among the 
merits claimed for the new mode are that the sleepers will have 
a bearing on their under sides as solid and level as they have under 
the — method, and that a very ——— longi bearin: 
will be given to the rail on the upper side of the sleeper. Ins 
of the bearing given on the narrow bed of the cast iron chair, Mr. 
— proposes to og a one ohioh brides 4 eae about 

3in. upon a wrought iron clip, whi es eac! over 
its whole width, thus dinghies to a minimum the length of 
railway supported, any 4 abating, if not abolishing, the hammer- 
ing action of the rolling stock upon the sup; and giving them 
advantages practically without the cost and inconvenience attend- 
ing a continuous longitudinal bearing. The wrought iron plate 
that passes over the sleeper has cheeks at each end, and bolt-holes 
for the single strong bolts, which pass horizontally through the 
sleeper, and fasten the whole fabric. The rail-holder, also of 
wrought iron, is riveted to the clip. A concentric bolt 
through the sides of the holder and the neck of the rail, which it 
presses down upon the bed. 

It is an important feature of Mr. Griffin’s system that he pro- 
poses to economise the timber employed, to put what;he does em- 
ploy to better use, and to turn to account for railway purposes, at 

ome and abroad, in India and the colonies, vast quantities of ex- 
cellent material not now available for either continuous longi- 
tudinal or full length transverse sleepers. 

In fine, the Griffin system has ely been officially reported 
upon in the most favourable terms, and recommended for adoption 
to the Indian and other Governments. * It has the cones claim 8 
to be ag me tested as to its economy, safety, stability, and 
durability, much nearer home. 

The details of its construction are so clear] 
nexed prospective view that we need not 
description, 


shown in the an- 
d another word of 





THE CHEMICAL SOCIETY. 
November 16, 1871. 
Dr. Optine, F.R.S., Vice-president, in the Chair. 


AFTER the minutes of the previous meeting had been read and 
confirmed, and the donations to the Society announced, the names 
of the following gentlemen were read for the first time :—Chris- 
topher Childs, William W. Abney, Jonathan Ingle hp = and 
Frederick J. Montague ~— or the second time :—Willi 
Gray, Frederick Hicks, Robert Irvine, Samuel William Moore, 
Donald Munroe, Hugh Paterson, Benjamin Tanner, Charles 
Thomas, William John Wilson, George Joseph Warner, and Regi- 
a th “On Burnt Iron and Steel,” by 

e secretary then &@ paper arnt Iron an 

W. H. Johnson, B.Sc. In it the author expresses tigen Wd 
that the burning of iron and steel is not due to the action of un- 
combined oxygen, as Mr. Williams would appear to think from his 
paper, of which an abstract appeared in the journal of the 
Society, since the oxygen does not exist in a free state in the 
hottest part of the furnace, but is there united with carbon, form- 
ing carbonic acid and carbonic oxide, After referring to Mr. 
Lowthian Bell’s experiments on the oxidising effect of carbonic 
acid, and the reducing action of carbonic oxide on iron at different 
temperatures, the author draws attention to the fact that imme- 
diately the oxidising effect of the carbonic acid present becomes 
greater than the opposite action of the carbonic oxide the iron 
begins to burn. The relative proportion of the two gases at which 
the point of equilibrium occurs varies y with the tempera- 
ture; the higher this is, the smaller being the proportion of car- 
bonic acid in the mixed gases ni 
effect ; it moreover takes place grea 

paratively pure iron is employed than with one containing sulphur 
or silicon. As red-hot is permeable i 
carbonic oxide, their action is not confined merely to the surface, 
but penetrates into its substance. This induces the author to 
believe that the well-known increase of bulk which takes place 
when iron is repeatedly heated is due to the formation of an oxide 
in the body of the metal, thereby in ing both its volume and 
its weight. Dr. Odling said that, although Society but seld 


received papers of an argumentative , their thanks were 
due to the author for his observations on this important subject. 
The relation between the burning of iron and steel and the experi- 
ments of Mr. Lowthian Bell on the oxidising power of 


carbonic acid at different tem tures, and the corresponding 
reducing action of carbonic a was of great interest, showing 
that there was a point at which these actions going on at the same 
time, so to speak, neutralised one another. 

Mr. E. Riley said that it was quite as im ¢ to consider the 
mechanical treatment to which iron was subjected as the chemical 
reactions which took place ; for when iron which is so 
brittle as to be quite useless is two or three times, it acquires 
to a greater or degree a fi texture, whilst the very best 
iron, when melted in a aa ee a button which works very 
well under the hammer, but is otherwise quite changed, having 
become ae Great ae mone A to the 
injurious action of many substances usually supposed u- 
dicial to the good quality of iron and steel. Iron con 
silicon, for example, was difficult to ; but in steel its pre- 
sence in small quantities was om. 

Dr. Odling asked whether he included phosp! and sulphur 
amongst these substances, 

Mr. ay eee that the presence of am was 
beneficial in some ‘cases ; Swedish iron pud: is red-short, but 
when mixed bey of Cleveland iron contain- 
ing P' an 
best Vorkebive nig made from clay ironstone 
°64 per cent. of and the amount 
whether the hot or cold were 
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Professor Mc! observed that the instrument was not new 
to him, as he had seen one of v construction in use 
some five or six years ago] in the laboratory of the Royal 
Institution. 


Mr. Hart stated that it was now about five years since he had 
first made one‘of these syphons, and, as far as he had been able to 
ascertain, no account of it had yet been published. 

Dr. Vernon Harcourt said that he 
a considerable time y similar to the one described. 
employed to - a oe 
water a) tus by supplying it warm water from the worm 
tab of ten euntenner. 

The chairman then announced the adjournment of the meeting 
until Thursday, December 7th, when a paper would he ready by 
Dr. Gladstone ‘‘ On Essential Oils.” 





RECENT IMPROVEMENTS IN THE MANUFAC: 
TURE OF IRON RAILS. 

Tue superiority of oo tape ~ which is rt generally 
proved to consist chiefty in perfect homogeneity of the wearing 
surface of the railhead, causes us to regard with much interest 
every effort to obtain a similar homogeneity in the manufacture of 
iron rails ; for leaving the required safety in steel and iron out 
of the question, as a matter of absolute necessity for both, it is 
from the homogeneity more than from the hardness in the steel 
that rails of this material derive their excellent results. To 
prove this in a chemical way, the small amount of carbon, about 
one-third per cent., compared with the increased stiffness when 
steel rails are tested under the lever, or ball, of only 25 per cent., 
as compared with iron rails, leads us to conclude that if ordinary 
iron rails were made as homogeneous as steel they would stand 
very nearly an equal wear and tear, The well-known complaint 
of lamination and so-called “soft places” in the wear of iron 
rails proves them an early failure as compared with steel rails, 
and the increased demand for the latter is, therefore, not 
to be wondered at. This increased demand seems at p t 


good as those made a dozen years back, and nobody can contra- 
dict it ; but the answer is that those rails cost twice as much as 
these do now, and speaks sufficiently as to the nature of the im- 
provement. 

The question of mechanical puddling, by which a bloom could 
be obtained big enough to form the whole rail—or at least the 
entire rail-head—without any seams from piling iron together, 
will be looked upon with the test interest, and we hope that 
the commission from = and Steel Institute now in 
America poy ting the process of Danks’ rotary puddling 
furnace will on their return be able to effect changes which will 
lessen the labour of puddling and improve the wearing qualities 
of our rails. Meanwhile we consider the mode of working the 
rail pile with the slab up the next best means of obtaining a 
thoroughly homogeneous rail-head and a tough fibrous flange. 
We believe the Americans, who now make half the rails they 
require, have already adopted this mode of working ; and indeed, 
the complaints of English iron rails on some of their roads with 
heavy traffic are too serious to be overlooked by the rail-making 
interest in this country. 








SEWAGE FARMING. 
(Continued from page 332.) 

Now, the average rainfall of this district of Essex scarcely 
exoeeds 2lin. annually, and may be taken at 17in. for the growing 
period from February to November. In 1870 a deficiency exis’ 
in those months of not more than Gin., and taking an inch of rain- 
fall to amount to 100 tons per acre, as it does approximately, * 
we have the fact that a deficiency of rainfall of 600 tons, replaced 
by 8688 tons of sewage (or, in other words, fourteen times the 





have exceeded the means of supply, for we are told that the 
steel rail makers are nearly all full with orders for two years to 
come, consequently the railway engineer who requires go 
wearing rails for heavy traffic is placed in the difficult position 
of not only having to pay an increased price for steel rails, but 
also having to wait for them if he can get them at all. 
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Until the supply increases to meet the demand we must look 
for a retrogression to superior iron rails from those who can 
neither afford to pay nor to wait for steel rails. It is these cir- 
cumstances that bring our attention to a t rail pile by 
Messrs. Richardson and Sons, of West epool, of which we 
annex a sketch :— 
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t of the deficiency), was only equal to the grown of a crop 
of grass eeats two-thirds of an average of that grown upon 
sewage cultivated land. These facts, taken from Mr. Morgan's 
report for 1870, are very discouraging. Assuming that much of 
the land upon which the grass was grown would have produced no 
crop at all under the burning sun of last summer, in its natural 
state, it yet seems incredible that upwards of 7ft. in vertical 
depth of fertilising liquid, yielding nitrogen of the value of £70 
and upwards per acre, should bring forth such a miserable return. 
I have before said that there are quicksands which the sewage 
farmer must avoid, as well as beacons which should guide him, 
and I think these figures (assuming their correctness) conclusively 
prove that the greatest waste may be accompanied by insignificant 
results, and that the selection of land should be a matter of much 
forethought aad caution. 

Crops. 

The crops whlch have already been cultivated under sewage 
with more or less su are legion. Indeed, it may be doubtec 
whether any plant would not to some extent pay for its applica- 
tion. I need not spend time, therefore, in the enumeration of such 
plants, herbs, roots, and fruits as may be seen by any visitor to 
a sewage farm. Suffice it to y by any ordinary farm crop can 
with certainty be grown, and + garden products will revel in 
the quaealal richness and moisture of the land. This latter 
description of produce will undoubtedly yield far larger returns 
than any farm crop, provided a satisfactory market can be 
found; but except in the neighbourhood of the metropolis, or 
any very large towns, it may be questioned whether the market 
na | branch of the farmer’s business will not be the most 

ous, and whether it will in all cases prove so remunerative 
as some sanguine persons have led us to eve, It is plain that 
the easy access to some rather populous place, which he will in 
most cases enjoy, the considerable rent and other charges upon his 
land, and the superiority of his produce in this department, will 
all tend to induce him to cultivate some considerable portion of 
his farm with crops of this description ; but it is also evident that 
the cultivation of 400 or 500 acres as market garden would be 
completely out of the question, if dependence must be placed 
upon such consumption as a town of 20,000 or 25,000 inhabitants 
would afford. The addition of such an area to the land already 
tilled for this purpose would swamp the market. When sewage 
farming is better understood market gardeners may be eager each 
to occupy his plot upon the farm, but in the meantime, with a 
large area of land under sewage, and a limited demand for such 
produce, other crops which are in greater request must continue 
to be grown. The growth of cereals and of roots, &c., must not 
therefore be discouraged, for in these the sewage farmer will find 
his most certain market, though not his most remunerative return. 
I shall proceed to discuss the claims of a few of these crops to his 


consideration. : 
Italian Grass.—This plant has hitherto deservedly pat 


well laid down and well managed plot of this grass. It should be 
drilled in August or September, receive a light sewaging, and be 
cut once during the autumn, and, under favourable circumstances, 
it will bear five, six, or seven cuttings during the next season, 
after which, in most cases, it will be better to break it up. Until 





“The following table may be uesfull te these whe wish to catimeeto XO? 
it or bulk See Se sere ee as. It is extracted from Mr. 
G. J. Symons’ “ British Rainfall,” 1365 :— 
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nearly every case the second Fag crop patchy and variable, and 
evidently much affected by the winter. Mr. Hope informs me 
that if cut at the proper time, and never allowed to seed. it will 
make a total growth of 150in. to 200in. in the time I have named, 
For every one of these inches a weight of half a ton per acre will 
be produced, so that 75 tons to 100 tons per acre are within the 
limits of its capabilities of production. Although the latter figure 
has perhaps never been attained, authentic instances of the former 
are not wanting. It is plain that a plant possessing such manifest 
advantages to the sewage farmer will be likely to hold its place in 
his rotation, since under proper management there can be no fear 
of the successful disposal of his crop. I put entirely on one side 
the cases where it has been grown and found unsaleable, as such a 
state of things could only arise from bad management. The 
grazier who should neglect to provide a sufficiency of live stock for 
the consumption of his grass would not hold a very high place in 
the estimation of his fellows ; neither would I take as an example 
the sewage farmer who neglected to find mouth or market for his 
produce, It is much to be desired that some really satisfactory 
and efficient artificial means could be devised for the turning of 
large crops of this kind into hay. An invention of this description 
would add immensely to the value of the sewage farmer’s produce; 
and there should be little doubt that such difliculties as now exist 
will speedily be removed whenever a serious demand arises for 
such a machine. : 

Mangold.—This is another of the mainstay crops of the irri- 
gator, well repaying considerable applications of manure. Easily 
stored, readily saleable, and wholesome in use through the whole 
of the spring months, it is no wonder that large breadths of it 
should be found in cultivation on most sewage farms. The irri- 
gator possesses such facilities for its successful planting that it 
may be questioned whether this mode of cultivation has yet 
received all the attention it deserves. It is generally drilled in 
May and sewaged freely as soon as above ground, and by this 
means crops of 40 tons or 50 tons are easily secured. The advantage 
of planting would be the clear gain of nearly two months to the land, 
which might have already borne a crop of early potatoes or other 
produce before its occupation by the mangold plant. I would not 
place the limit in the yield of this crop at the tonnage I have named. 
I believe 60 tons or even 70 tons per acre are quite within the cul- 
tivator’s reach; indeed such amounts have been produced under 
ordinary tillage. And when it is remembered that roots at 2ft. 
apart, and of an average weight of one stone (14 1b.) each, give a 
crop of 68 tons per acre, I think that with the advantage he pos- 
sesses of absolute certainty of plant, and with his command of 
liquid manure, the skilful cultivator need not despair of obtaining 
at least such a result. But it may be questioned whether in all 
cases it is advisable to rely wholly upon sewage for the mangold 
crop; a dressing of phosphatic manure, followed by irrigation 
later in the season, might yield results superior to those obtained 
by the operation of the latter manure alone. The irrigation of the 
plant early in the season may do quite as much harm as good. It 
is possible to starve a plant as well as to feed it by the use of large 
quantities of liquid in cold weather. On rich and heavily manured 
land the agriculturist well knows that hardly any amount of 
drought and heat atfects the mangold crop, provided the plant is 
fully established and the land deeply subsoiled ; the magnificent 
crops obtained in 1868 and 1870 attest this. Could the cultivator 
of this description of land rely upon some of the advantages 
possessed by the sewage irrigator it is probable that he would 
more than vie with him in the abundance of his produce ; but no 
light-land cultivator can hope to approach without sewage the 
production of him who has it at command. 

Sugar-beet has lately received some attention in this department 
of agriculture; but it is to be feared, from the experimental 
crops at present tested, that a deficiency of saccharine matter 
exists in roots grown under sewage. If, however, further experi- 


ence should suggest the means of overcoming this difficulty, the | 
| would represent an unusual value under his special circumstances, 
: Moreover, what evidence we have at present goes to prove that, 


importance of this crop could hardly be exaggerated, as large 
yields could with certainty be secured; and the success of bect- 
root sugar manufacture in this country is no longer a matter of 
conjecture. 

Cabbage.—The well-know greediness of the Brassica tribe for 
rich ammoniacal manures and deep cultivation sufficiently ex- 
plains the great success of this crop under sewage. Immense 
prices have been obtained during the past few years for such 
varieties as meet the wants of the market ; and in 1870—a season 
when few ordinary gardeners could show a plant of this valuable 
vegetable —sewage farmers realised in some cases not less than £70 
yer acre for their produce, At Barking a crop of collards, which 
1ad occupied the ground but three months, fetched £73 per acre, 
and similar instances are not wanting. Moreover, the succulence 
and tenderness of sewage-grown cabbage is well known. *‘ Joost 
lik’ a bit o’ marrow,” was the character given of his cabbage by 
the bailiff of a well-known sewage-farm. Mr, Hope, at the 
Farmers’ Club in 1870, mentioned a case which sufficiently illus- 
trates the superiority of cabbage grown by this method to that 
produced in the ordinary manner; 600 dozen of this vegetable 
were sent to Covent Garden in one day, half of which were culti- 
vated without and half with sewage. The 300 dozen of sewage- 
grown cabbage were bought at once for 14d. per dozen; the 
remainder went off very gt a first at 8d., then at 6d., per 
dozen, and were with much delay disposed of, There should be 
no difliculty in growing 40 tons or 50 tons of the large cattle cab- 
bage to the acre, and such a yield would afford an ample return to 
the grower. It is almost needless to say that carrots and parsnips 
are rises cultivated, and that very large crops of them have been 
obtained. 

Polatocs.—'The cultivation of this plant has much inoreased of 
late years upon sewage farms. Its ready sale and facility of storing 
will account for this; and though, on the one hand, we have no 
evidence of the production of superior crops under irrigation to 
those obtained by other means, it does not seem, on the other 
hand, that this mode of cultivation renders the plant more subject 
to disease. Perhaps we have hardly experience enough at present 
upon the latter point; but, on two well-known sewage farms at 
least I have been assured that a diseased tuber has not been seen, 
though its cultivation has proceeded for some years, The short 
time that the early varieties occupy the land should render them 
objects of special attention to the sewage farmer, and he will pro- 
bably find it to his advantage in many cases to substitute a certain 
breadth of potatoes for some of the above-mentioned crops. I 
shall have occasion to allude to this subject further on, and, as 
the cultivation of this plant under sewage in no way differs from 
its ordinary culture, I need only thus briefly call attention to its 
utility to the sewage irrigator. 

Cercals.—I now turn to the cultivation of cereals, and the con- 
sideration of the question whether they can take their plave in the 
routine of an irrigated farm. The attention of those interested 
has for some time past been given to this problem, for upon it 
hangs another connected closely therewith, and one which some 
day or other must force itself into prominence. Unless grain crops 
can be cultivated fully I confess Ido not look upon the 
estabiishment of sewage farms on an extensive scale with any very 
sanguine expectations of i diat The keeping ake 
numbers of stock must, I am persuaded, eventually become a 
chief part of the business of the sewage farmer upon all extensive 
occupations; but without straw this would be impossible. More- 
over, I firmly believe that the use of sewage as an auxiliary to 
other manures will extend, and that farmyard dung will be 
hardly less valued by the sewage farmer than by the ordinary 
agriculturist. There are certain crops—onions, for inst 
which have already proved their partiality for such a mixture; 
and it is plain that on many descriptions of soil--though perhaps 
not on all) the benefit to the condition of the land from the use of 
atraw manure must be considerable when the constant wetting is 
taken into account. Further, by the use of dung the area of land 
under sewage may be increased, since the former manure can in 
some cases be reserved for c to which (at least in certain stages 
of them) irrigation is i . Great stress must be laid upon 

















this point. The matket for milk, meat, and corn is unlimited; 
the sale of the other produce of the farm is restricted by a variety 
of circumstances. The favourite theory of some authorities, that 
sewage and sewage alone is needed for the ae of every 
kind of crop, will hardly bear examination. Gran 

the case, the question may be asked, what is the actual waste of 
nitrogen in the production of certain crops; and how is that 
waste to be accounted for, except by the excessive application of 
liquid? Heretical as the opinion may be, I am ed that no 
theory as to the sufficiency of any one kind of manure will be 
allowed long to stand in the way of the practical farmer, but that 
if the union of these manures should prove as beneficial upon 
sewage farms as that of others has already done to ordinary agri- 


cultnral land, a great advance will have been made in the applica- | 


tion of the system upon an extensive scale. 

The natural tendency of excessive ge oe of liquid to a 
soil containing an appreciable amount of aluminous matter is to 
render it sticky, and, as it dries, lumpy and hard of cultivation. 
On the other hand, the tendency of farmyard dung is to open it 
and render it friable, pervious to rainfall, and generally easy of 
tillage. The term “velvety,” well known to gardeners, sufficiently 
expresses this most desirable condition—a state in which every 
fibre and rootlet gets free play, and the perfect development of the 
plant is thereby assured. It must be distinctly understood that 
nothing has yet been done with sewage which has not been also 
accomplished without it. Great crops and fabulous proceeds have, 
indeed, been realised by its aid, but returns fully as large have 
also been reaped by the use of London or other dung. Its value 
as an aid can hardly be estimated, for it may often be the means 
of saving crops which no r ble expenditure of time or money 
could otherwise preserve; but many market gardeners, in the 
environs of London especially, where their b is ducted 
with prodigious skill, could probably show greater average returns 
than any sewage farmer has yet been able to demonstrate. I do 
not speak of the expenditure, nor do I allude to the exceptional 
crops with which exceptional seasons will sometimes reward the 
one kind of cultivation and sometimes the other. i only assert 
that sewage applied in unlimited quantities has not yet been 
proved superior to other manures also administered without stint. 
It is in the manner of its provision to the soil that the chief 
benefit lies. ‘'Z’eau doit éire la charrette de Venarais” was the 
expression of the celebrated French chemist Dumas, when he saw 
the result of the Barking irrigation; and although we may not feel 
disposed to admit this in its fullest sense, we must allow that, for 
facility of application and readiness of command, sewage is incom- 
parably superior to other manures. In such sense water is un- 
doubtedly the best dung cart. 

Mr. Morgan’s experience, at Barking, last year, distinctly goes 
to prove that a good dressing of dung, followed by irrigation, is, at 
any rate, advisable in the case of onions. ‘‘ Even up to the last, 
the influence of the dung made itself apparent,” says that gentle- 
man, in describing the cultivation of a field of onions, the crop on 
which was sold on the land at £43 per acre, 

The comparative sinallness of the returns from corn compared 
with those from many other crops must not, therefore, be allowed 
too much to influence the sewage farmer. If its cultivation can be 
made successful—if cereal crops can alternate with green produce 
on some lands, and can taken in succession on others—the 
moderate amount of labour required for their production, and the 
other advantages I have named, may well be set against the ex- 
ceptional returns from some other sources. It has been much 
doubted whether cereals can be made to stand up under large 
applications of ammoniacal manure in sucha form, I fail to see, 
however, any greater difficulty to the sewage farmer than to his 
brother agriculturist in this particular. Undoubtedly land may be 
so enriched that the prospect of a good crop of corn in an ordinary 
season is hopeless. But successive crops or skilful alternations 
should correct such a state of things, and large crops of straw 








even on unfavourable soils, good crops of wheat or other cereals 
may be reaped even in successive years. There is now growing at 
Barking, on poor stony gravel, a crop of wheat, the fifth in succes- 
sion. ‘The soil is hot, poor, and naturally unfavourable to corn; 
nevertheless, last year, the produce was 5 qrs. 6 bushels of wheat 
per acre, and the total return (with straw) £19 53, 8d. The 
resent appearance (July) of the growing crop is also very satis- 
actory. In the same year a piece of wheat on the same farm, to 
which sewage had not been applied, but on far superior land, 
yielded but 33 qrs. per acre. At Romford Mr. Hope has 
rown large crops of oats experimentally, and barley has also 
~ so successfully cultivated as to demand further trial. If, 
then, under cereal cultivation sewage car *be applied to a far 
larger area of land than has hitherto been deemed practicable—if 
a iderable t of the produce finds its own market in the 
mouths of cattle upon the farm, and if dung can be made avail- 
able for such crops as especially need it—these, I take it, are sub- 
stantial advantages, and such as are likely to advance this mode of 
sewage utilisation. It will not do to put the £15 an acre, which 
the corn crop may be expected to pay, in gross, against the far 
larger returns from occasional speculations in market garden or 
other produce, unless at the same time the farmer reckons the 
benefits to those other crops and the other advantages which are 
likely to accrue from the adoption of this method 
I must not be understood as advocating, under all circumstances, 
the growth of corn. In-cases where straw is cheap, or where 
stable manure is procurable at a low price, it may be advisable 
to concentrate the liquid manure upon a smaller acreage; in such 
cases nearly all the advantages I have described might be reaped 
without the drawbacks. 
(To be Continued.) 











Tue Danks’ PupDLING FuRNACE.—We have been requested to 
ublish the following telegram, which was received on Thursday 
ast from the Commissioners sent out to America to report on 

Danks'|puddling machine:—“* Danks’ furnace successful, Construct 
furnaces for 10 cwt.; squeeze or hammer single ball. 


ted that such is | 
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Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


2916. THomas ALEexanpeR, Salisbury, Wilts, “Improvements applicable 
to lubricating the bearitig of shafts and other rubbing A. my 
machinery.” 


2017. Luxe Roperts, Erarnam Armitacr, and Jonas Hatey, Cleck- 
heaton, Yorkshire, “impr ts in tus for i 
smoke.” 

2018. CHARLES Henry Woop, Sheffield, “An improved method of and 
apparatus for grinding, and also for glazing and buffing knife blades 
and fork blades of steel or other metal.” 

2919. Francis Smita LanosHaw, Chester-road, Hulme, Manchester, 
‘Improvements in apparatus for lubricating steam engine and other 
heated yli A ‘3 or +, ‘Ih » 

2920. WituiaM Freperick CaTCHESIDE, 8 Kent, “Imp 
in the recovery of alkali from caustic lyes used {in boiling fibres.” 

2024. Tuomas Howarp Biamires, Huddersfield, Yorkshire, “‘ Improve- 
ments in machinery for spinning or twisting yarn.”—3Slst October, 
1871. 

2926. ADoLpHe Pierre Vassarp, New Cross, Kent, ‘‘ Improvements in 
treating liquid sewage and other ammoniacal liquors.” 

2928. GeorcE Ferns LANcrorp, Manchester, ‘‘ An improved safety bottle 
for containing poisons.” 

2930. Joun Georce Cameron, Coltman-street, Kingston-upon-Hull, 
“‘ [mprovements in machinery or apparatus for steering ships by steam 
power, partly — to the slide valves and valve boxes of steam 
engines generally.” 

2932. Jonannes Heinricu Lupwic THEeopor PoRTNER, Regent-street, 
London, “Improvements in sewing hines.”—A ication 
from Heinrich Pollack, Hamburgh, Germany. 

2034, ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in the ornamentation and diessing of the surfaces of glass and 
other sub , and pparat ‘or the same.”— A communication 
from George Francis Morse, New York, U.8.—1st November, 1871. 

1831. Tuomas Epwarp TALLEeNT, Norman-terrace, Dulwich-road, Herne- 
hill, Surrey, ‘‘ Improvements in the means and apparatus for working 
semaphore and other —_— also fog at on a July, 1871. 

1861. Jonn HumMparey 1T, Birming! , and E, C. Pratt, New 
York, U.S., ‘Certain a in apparatus for finishing parts 
of certain descriptions of buttons, as also for sorting and carding 
buttons.”—A communication from George Penrice Farmer, New York, 
U.S., and Jacob John Hatcher, Philadelphia, U.8.—17th July, 1871. 

1911. Puskas ABRanAM, London, “Improved apparatus for separating 
molasses from sugar.”—A communication Daniel Abraham, Kingston, 
Jamaica,—2lst July, 1871. 

1929. Wut1amM Georce RoTHwett, Liverpool, ‘Improvements in 
obtaining motive power, und in machinery employed for the purpose.” 
—22nd July, 1871. 

1981. Henry MretTon Marspen, Hillfoot, Sheffield, ‘‘ Improvements in 
the manufacture of wool and other shears used in cutting rags, grass, 
and the coats of animals, parts of which improvements are applicable 
to the manufacture of axes.”—28th July, 1871. 

2039. CHARLES GoRDvoN, Goswell-road, London, ‘Improvements in the 
construction of breech-loading cannon and other breech-loading fire- 
arms.”—2nd August, 1871. , 

2069, Georce West, Flat-street, Sheffield, “Improvements in cutting 
boot and shoe laces or other similar productions as require cutting into 
strips, out of leather or other suitable material and apparatus therefor.” 
—5th August, 1871. 

195. Joacuim Joun Monrerro, Brunswick Villas, Hill-road, Abbey-road, 
London, ‘“* Impr ts in the treat t of fibrous substances, and 
in the application of the same for the production of paper, ,Paste- 

board, carton pierre, papier miché, or other similar products.”—2lst 
August, 1871. 

2395. Taomas James Smit, Fleet-street, London, ‘Improvements in 
obtaining motive power by hydraulic pressure, and in the arrangement 

of mechanism for such purpose.”— A communication from Pierre Folacci 
oo Emile Lamie, Boulevart de Strasbourg, Paris.—llth September, 

2413. MicHAEL Henry, Fleet-chambers, Fleet-street, London, “ Improve- 
ments in desilvering lead, or separating silver therefrom, and in appa- 
ratus for that pu .”—A communication from Charles Just Felix 

Raoul de Jaunel de Vaurcal, Boulevart St. Martin, Paris.—13th September, 


1871. 

2469. CHARLES Piny, Friars-green, Holy Trinity, Queen-street, St. David’s, 
Exeter, ‘‘An improved apparatus for preventing waste water in 
dwelling-houses, and other buildings where water is supplied by 
pipes.” —19th September, 1871. 

2497. Jonn Wriuiamson, Warren-street, Stockport, Cheshire, and 
WituraM GLazier, Duke-street, Rochdale, Lancashire, “‘ Improvements 
in dry closets or privies and commodes, and in apparatus to be used 
therewith.” 

2508, WittiaM Lowman, St. Mary-street, Melcombe Regis, Weymouth, 
Dorsetshire, “‘ Improvements in machinery or apparatus for obtaining 
and applying motive power, applicable for stationary engines, loco- 
motives, or tracti hinery for roads, also for the propul- 
sion of all classes of vessels on water and for other purposes by self- 
action or perpetual motion.”—22nd September, 1871. 

2509. WittiAM TRANTER, “Improvements in breech- 
1 small-arms.”—23rd September, 1871. 

2543. James Maze Kruner, Chester Castle, Chester, ‘‘ Improvements in 
apparatus for the passage and control of cables and other chains.”— 
27th September, 1871. 

2561. NarHanieL Clayton UNDERWOOD, West Gorton, Manchester, and 
WILLIAM ADSHEAD, le Mills, Reddish, near M ter, ‘* Impr 
ments in the mode of elting hat bodies and other felted fabrics, and in 

pparatus therefor.”—28th September, 1871. 

2567. CHARLES DE CHASTELAIN, Caprera Lodge, Wandsworth, Surrey, 

“Improvements in the mode of and apparatus for intercepting, col- 
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lecting, and filtering foecal and sewage or drainage matters.”—29th 
September, 1871. ; 

2605. Joun Henry Kearns, Southwark-street, Surrey, “ An improved 
blotting-pad book diary,” 


2609. Thomas Batt, Nottingham, “Improvements in the treatment of 
ammoniacal liquor and lime, resulting from the manufacture and puri- 
fication of gas iu gasworks.”—8rd October, 1871. 

2624. Jonn Hewson Stokes, Birmingham, “A new or improved com- 
bined pen, pencil, ink reservoir, und ink-dipping cup.”—4th October, 
1871 


2663. Ropert Hatt, St. John’s-road, Stockton-on-Tees, Durham, 
‘Making the lids, coverings, openings, or apertures of tins, casks, 
flasks, jars, bottles, or other vessels water-tight, air-tight, steam- 
tight, and impermeable.” 

2679, ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ An im- 

roved self-acting fan’ apparatus.”—A communication from Joseph 
énonval-Belcour, Marseilles, France.—9th October, 1871. 

2680. Orro Trossin, Schoenhsean Allee, Berlin, Prussia, ‘‘An improve- 
ment in construction of an aj us for obtaining and applying 
motive power.”—10th October, 1871. 

2709. JonN Stewart TEMPLETON, Glasgow, Lanarkshire, N.B., “ Im- 





Bg 

and quality satisfactory. Commission well.”—Jron Trade Review. 

THE STORES OF THE MgEG#RA.—There has long been a humane 
tradition in the merchant service of the civilised world. This 
tradition is to the effect that it is the moral duty of any vessel, 
passing, under sufficiently favourable circumstances, between the 
islands of St. Paul’s and Amsterdam, to land a boat witha certain 
quantity of provisions for the benefit of any shipwrecked mariners 
whose ill-fortune might cast them on one or other of those other- 
wise inhospitable islands, The crew of the Megwra were most 

rovidentially enabled to land their stores, or without doubt a 
terrible tragedy would have been added to the annals of shipwreck, 
Such good fortune would not befall one ship out of three which 
might be cast on these islands. Can it then be credible that the 
Government is about to express its gratitude for the safety of 400 
British lives, by such measures as are revealed in the following 
item from Pog nyo A **H.M.S, Cossack has received orders 
to call at St. Paul’s Island on her passage from the Cape to 
Sydney, to embark any stores belonging to H.M.,’s late ship 
Megzera, which may be found there worth bringing away.” Every 
sailor knows, by hearsay, if not by experience, of what valueis the 
acquisition of any sort of stores to shipwrecked mariners, even 
though there may be but little of actual provisions amongst them. 
Spars and ropes and canvas will make temporary dwellings, or, in 
great extremity, a raft; and there is nothing that could not be 
turned to account in some way or another. hat matter? Let 
us leave charity to merchant collier brigs, and take ae from St. 
Paul's all that is worth taking! What a large mind the gentle- 
man must have who first started this — idea, Let usin 
mercy hope that the Cossack may not be driven ashore in a gale of 
wind while effecting her charitable and that this ill- 
too dearly.—Worthern 
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p in apparatus to be used in weaving looped pile fabrics.” — 
13th October, 1871. 

2723. Tuomas Cowan and James Dovertas Cowan, Thames Tunnel 
Flour Mills, Rotherhithe, Surrey, “Anew for scouring and 
cleaning wheat and other 

2724. Ropert Tiernan, Liverpool, “An improved manner of treating 
tobacco.”—l4th October, 1871. 


2768, Wii CROOKES, London, “An improved disinfectant and 


deodoriser. 

2767. Jacos Hotpsworts, Bradfi Yorkshire, ‘‘ An improved feed or 

supply pipe for supplying ill ting yas to gas burners.”—18/h 
ti , 1871. 

2789. Joan Hayton GREENHILL, Belfast, Antrim, Ireland, ‘‘ Improve- 
ments in machinery for disintegrating bones, grain, bark, nuts, ores, 
and other similar materials.” 

2797. Aveusto GuatraRi, Kennington, Surrey, ‘‘ Improvements in pneu- 
matic us.”—19th Oc , 187]. 

2799. Ernest Epwarps, Lincoln-terrace, Willesden-lane, London, “‘Im- 

vements in photo-mechanical printing, and in apparatus to be used 
fa euch printing, parts of which apparatus are also applicable to other 
” 

2802. inane Tuompson, Chestnut-walk, Stratford-upon-Avon, Warwick- 
shire, “Improvements in eutting and moulding marble, stone, and 
slate.” 

2803. Jonn Henry Jonson, Lincoln’s-inn-fields, London, ‘‘ Improve- 
ments in disintegrators.”—A communication from Jules Pilon, Eugtne 
Pilon, and Emile Pilon, Paris.—20th October, 1871. 

2810. James Wexster, Birmingham, ‘‘ The manufacture of metallic lead 

a” 

2817. Joun Sreere, Witham, Essex, “Improvements in signalling on 

railways to prevent collisions from one train overtaking aud 
into another, and in signal fights to be burned for this pur- 
”—2ist October, 1871. 


Gelade aiumoestiond of rail tod tren ns yelling 
way way 
stock.”—24th October, 1871. 


2854. Davip Stepuens Brown, Braywick House, Green-lanes, London, 
Certain improvements in acale-boards and veneer», pr 
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PIERRE Guzman, Rue Satory, Versailles, Franco, ‘‘An improved 


2368. Wituiam Gossage and Freperick Hersert Gossace, waaoes, 

— “ Certain improvements in the manufacture of sulphate 
. 80da by the decomposition of chloride of sodium, and of sulphate of 

a by the decompusition of chloride of potassium.”—25th October, 

- $71. 

fu. Jonn Atison, Lancaster Gate, London, “Improvements in con- 
densers for condensing the exhaust steam of portable and other steam 
engines.”—28th October, 187 

2002. James Swann, Upper ‘Ground- street, Dlackfriars-road, Surrey, 
* [Improvements in fire-escapes.”—3 "hk Ov tober, 1871, 

2912. Marruew Bates, Chelsea, London, “Improvements in the con- 
struction of fireproof floors, ceilings. and other structures.” 

2914. Joun Lester Stevenson, Buckingham Palace-road, London, ‘‘ A 
new or improved expanding picket-pin fur securing horses, and other 

purposes.” —31st October, 1871. 

2931. The Hon. Ropert Nunes, Lancaster-street, Lancaster Gate, Hyde 
Park, London, “‘ An improved apparatus for exhibiting pictures, photo- 
graphs, inscriptions, and other representations and devices.”—A com- 
inunication from the late Benjamin Nunes, Montego Bay, Jamaica. 

2033. Georce Haycrart, Faversham, Kent, ‘* iuprovements in ma- 
chinery or apparatus for the manufacture of pebble and pelkt gun- 


powder.” 

2935. Epwarp Jacos Hitt, Pimlico, London, “‘ An improved self-acting 
boat- ne apparatus.” 

2937. ALrrep Vixcent Newton, Chancery-lane, London, “‘An im- 


proved construction of engine for raising water.”—A communication 
from Thomas H. Wagstaff, New York, U.5.—lst November, 1871. 

2039. Witt1amM Epwarp Kocus, Manchester, “ Improved boilers for gene- 
rating steam.” 

2910. Jonn Pottock, Lindsey -street, Bermondsey, Surrey, 
ments in printing machines,” 

2.42. Atrrep Vincent Newrox, Chancery-lane, London, ‘An improved 
construction of automatic doll.”—A communication from the National 
Tvy Company, New York, U.S. 

2.43. Aurrep Vincent Newrtos, Chancery-lane, London, “An im- 
proved construction of twine cutter.”.—A communication from Charles 
Carrington Lewis, Gainesville, Alabama, U.S. 

£044. Joun Henry Jonnson, Lincoln’s-inn-fields, 
ments in apparatus for disengaging ships’ boats. 
from George Grant, Dunedin, New Zealand. 

2056. MaTTHEW SmitH, Campbell-street, Suuth Shields, Durbam, “ Im- 
provements in the manufacture of casks, and in apparatus to be used 
tur this pu 

2047. Howarp Horsett, Rabson Farm, Winterbourne Bassett, near 
Swindow, Wilts, “‘ Improvements in coverings for stacks or ricks uf 
corn or other agricultural produce.”— 2nd November, 1871. 

2048. ALFRED TyLor, Newgute-street, London, Wh spt panes in lava- 
tories, the ins, cocks, > valves, and an 
connected therewith, parts of which’ are applicable for kere purposes 
for controlling and regulating the discharge of liquids and fluids and 
preventing waste.” 

2950. Epwarp Vansittart NEAL#, Church-row, Hampstead, Middlesex, 
“Improved methods of goverving and arresting the motions of sliding 
and of hinged or swinging windows, doors, and objects, and of rotating 
shafts, rods. and objects.” 

2052. James Purpey, Oxford-street, London, ‘An improvement in the 
coustruction of rifled breech-loading fire-arms.” 

2053, Jonn Roprnson and Jonn Smita, Rochdale, Lancashire, ‘‘ Improve- 
ments in cutting wood into shavings or shreds for the manufacture of 
paper, and in machinery connected therewith.” 

2955. Ape. Epcar Same s, Mortlake, Surrey, * Certain improvements for 
adjusting and omy door knobs or handles to lock spindles, and 
for preventing lateral play or tendency to bind in the woodwork of the 

oor. 

2056. Francis Marton Tower, Glasgow, Lanarkshire, N.B., “‘An im- 
proved band stamp.”—A communication from James Munroe Tower, 
ae York, U.S. 

: Tnomas Anport, Blackburn, Lancashire, “‘ Improvements in ma- 
yt = employed in sizing yarn.” 

209538. WILLIAM GaLLoway, Glasgow, Lanarkshire, N.B., 
in sewing machines.” 

2059. Joun Avery Branton Wittiams, Cardiff, Glamorganshire, “ Im- 
provements in machinery for mixing materials for My gpm fuel, and 
ivulding them into blocks, part of whieh hi bl for 
moulding bricks and other analogous articles.”—3rd pn 1871. 

2901. Tuomas Bowe Grsson, Glasgow, Lanarkshire, N.B.,‘‘ Improvements 
in the manufacture of certain figured fabrics, aud in the modes and 
means employed therefor.” 

2962. EpwaRD BRAMWELL, Ravenshoe, Cowlew-hill, St. Helens, Lanca- 
shire, ‘“‘ An improved method of preparing salts and other solid bodies 
for treatment by gases or vapours.” 

2063. Watter Wetpon, The Cedars, Putney, Surrey, “An improved 
method of drying chlorine gas.” 

2901. Tuomas LeonarD Barber EpccomBe, Brunswick-square, London, 
“Im ovemments in what are known as ‘dry earth closets and 
urinals,’ ” 

a Samu EL Hotmes, Oxford-street, London, “‘ Improvements in 
a 

2068. JOHN Suanks, Barrhead, Renfrewshire, N N.B., 
and connected with water-closets 

= Joun JORDAN, Liverpool, “Improvements in steam boilers and in 
ar ts ¢ d therewith.” 

2: 970. Epwarp LAWLEY PARKER, Birmingham, “ Improvements in fasten- 
ings or buckles for braces.” 

2973. Joan Henry Rocuirre and Witu1aM James Rapcui¥re, Manchester, 
- ee in machinery for engraving dies and rollers for calico 
rintin 

2974. Jon 7“ TULus and oy? TRoMsoNn Tuts, Glasgow, Lanark- 
shire, N.B., ig belts, and in the machinery 
or apparatis employed therefor” 

2075. Jos Cott Promenade GarpeN, Sutton Coldfield, Warwickshire, 
and Wittiam Apnpott, Birchfield, Staffordshire, “ Improvements in 
treating and utilising sewage and other refuse matter, and in apparatus 
to be used for this purpose.” 

2976. ALBERT JayNnor and SrerHen Francis Smitu, pee 
Surrey, “Improvements in night signals for naval, mi tary, —_ 
other purposes where night pn is required. * 4th November, 
1871. 

2077. Freperick Henry Trevitaicx, Guildford-road, London, “ Im- 
provements in locomotive and traction engines and railway and tram- 
way vehicles.” 

2078. Jonn Biaxry, Leeds, Yorkshire, “‘ Improvements in brakes.” 

2982. Ricnarp Jonn EDWARDS, Shoreditch, London, “‘ Improvements in 
the manufacture of emery glass or other abrasive substance in combi- 
nation with woven fabrics or ropes, -y in es for the appli- 
cation of such abrasive o grinding or 
polishing.” 

2084. Witttam Rosert Lake, London, “‘ An 
improved frilling, ruffling, or gathering apparatus ti to be used upon a 
sewing machine.”—A communication from Alfred Henry Cramp, 
Brooklyn, New York, U.S. 

2985. Francis WILLIAM Wens, Crewe, Cheshire, 
injectors and arrangements for working the same. 

2086. Witt1am Henry Barns, Clerkenwell, London, ‘“ Improvements 
applicable to vessels intended to contain — roe or semi-fluids, 
to facilitate the discharge of the cuntents of such said vessels.” 

£087. Marcaret Mary CornwaLt, South Norwood, Surrey, “An im- 
proved method of signalling or communicating b the 7 
and guards or engine-drivers on railways.” 

2088. ALFRED VincENT NEWTON, Chancery lane, London, “An improve- 
pene in treating cotton seed for exportation.”—A communication from 

Joseph James Powers, Memphis, Tennessee, U.S. 
2989, Fetweon Morr Craye and Dennis 
provements in apparatus for cooling and freezing liquids and collecting 
the resulting congealed product.”—6th November, 1871. 

2000. Grornce Henry Ex.is, High Holborn, London, “A new mode of 
treating the surfaces of asphalte roads and pavements for the purpose 
of ee oe 

2091. Ropert Gairritns, Rhual Issa, Mold, Flintshire, ‘‘ Improvements 
in screw steamships and propellers. 

2092. Joun Maciuntosa, North Bank, Regent's Park, London, “‘ Improve- 
ments in waterproof compounds for covering roadways, footpaths, 
fl or other surfaces.” 

2993. Gzorce Heywoop and Georce Wuewe tt, Radcliffe, Lancashire, 
“Improvements in steam boilers or generators, and in the arrangement 
of the furnaces and flues theréof.” 

2094, Samugt Osporn, Sheffield, “ Improvements in apparatus for grind- 
ing and polishing reaper and mower knives.” 

2995. ELiwan Nutter, eshill, near Bradford, Yorkshire, *‘ Improve- 
ments in looms for weaving.” 

2096. Watson TURNPENNY, _ ATKINSON, and THOMAS Davy, Brad- 
ford, Yorkshire, “‘ Improvements in looms for weaving. 
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2998, Joun CLayTon MeEwsuRN, Fleet-street, London, ‘ + in 
machines for embroidering.”—A communication from riz Nicolai, 
St. Gallen, Switzerland. 

2999. WittiaM Eapes and Witiiam Tuomas Epes, D5 5, “Im- 
provements in for raising and low 

8.00. ye gee Me wed “Tm cients sin the treat- 
men we woollen or partly w woollen machinery 
or apparatus connected 

oom. AxTHuR Maw, Benthal W. be scoployed Tic the working nee 

in machinery or apparatus to be 


presses.” 





McGratH, Manchester, “‘Im-. 


t 3517. Wittiam Avery and 
eed] 





8002. Joun Roscwune ® end Aenngen Bennana, Cuties iooet, Beet, 
Many cage | eh een improved mode of glazing horticultu 
buildings, me yf structures.” 

condu wal 
we ay Ses on pee 





Inventions for 8) ths on the Deposit of 
mplete Br heaton 


3060. WiLLiaM ~y —* Salford, Lancashire, ‘‘ Improvements in 
= utilisation night soil, ashes, and cements, or ,jimy matter, | for 


uly, 
Sf Bat a rm“ 
ag al rose Prestox, Jonx Taropore Prestice, Pal 
ESTON, and WILLIAM ALFRED PREsTiGE, a Mighetzest, Deptierd, 
** Waste water preventer cisterns.” —22nd July, 1 
2006. Jouw Garrett Toxove, Southam: London, “Steam 
boilers."—A coromunication + de Labarpe and 
+_ Henri . Sees gots ore Foot 
20 WARD MBERT AYWARD, — Lond “ Pavemen 
lights.”—3ist July, 1871. : m “Pe 
2037. Bexsamyw Dopson and James Macqugen, Bolton, “Spinning and 


‘oa 





, and other useful purposes.” —1dt 


187, 
3065. Henry Latoor, B oe a An improved 
king, carding, and Lam both new cordage, 
all maatettale suitable for the caulking of ships, which machine is 
ce seen ‘or combing flax and hemp, and picking rags and other 
+ materials used in the manufacture of paper.”—1l4th November, 
1. 


Patents on which the Stamp Duty of £50 has been Paid. 


3468. James Howarp and Epwarp Texnry Bovusri£.p, Bedford,“ Tubular 

boilers.”—14th November, 

3484. ANDREW McNIEL, Tiverton, Devonshire, and Wittiam WHEaToN, 
Exeter, Devonshire, ‘‘ Salts of ammonia from ammoniacal gas liquor.” 
—16th November, 1868. 

3487. Samuec WILLIAM Campatn, Deeping St. Nicholas, Spalding, Lincoln- 
shire,“ or working land by steam power. ”_16t November, 1868. 

ALBERT — Redditch, Worcestershire, 

8610. WiLLiaM Rosert LAKE, 8 


, London, “‘ Harvest- 
ing machines.”—26th November, 1868. 
3497. ALEXANDER CLARK, Rathbone-place, aes, | “ Making snaps from 
soft d ”"—18th November, 1 





- 





”—19th November, , 1868 


hnilat 





| $504. Freperick OLprietp Wane, Hertford-street, Mayfair, London, 


WituiaM Inorson, New-inn, London, and Antnony Garrer Sovruey, 
Bulford, Wilts, “ down alkaline solutions of extractive matter 
obtained in preparing vegetable fibrous materials for use in the manu- 
ficture of paper, &c.”—18th November, 1868. 

34°8. Jonn Jones, Chesnut House, Stratford, Essex, and Samvet PARKER 
Lipper, jun., Hillfield, Mitcham, Surrey, co Breaking down coal, &c,” 
lith November, 1868. 

3402. GERARD Marquis or Montricuarp, Rue St. Appoline, Paris, 

“ Transmi motion, &c.”—17th November, 1868. 


3501. CaarnLes Wiiuiam Sremens, Great George-street, Westminster, 
“ Pas ad: tel line wires.” —18th November, 1868. 
8553. CHARLES CRABTREE, ley, Yorkshire, and Joun Stet, Keighley, 

Yorks! os tubes.”—23rd N 


, 1868. 
$622. WitiiaM Birmingham, “ Breech-loading fire-arms, &c.”— 
23th November, 1868, : 


3720. ALFRED Knrvep, Essen, Prussia, ‘‘ Breech-loading ordnance.”—7th 


December, 1868. 
3513. SPENCER Cricuton, Ashton-on-Mersey, Cheshire, and Jonx Tart, 
cards of carding 


een, “ Grinding owing &c.”—19th November, 


1868. 
3533. Gitpert Eovittox, Boulevart Sebastopol, “ Suspendi 
bells.” —20th November, 1868, ” 
3554. Bensamin Newnnam and gauss THoMAS inti Bath, 


“ Folding steps for carriages.” —28rd November, 1868. 





Patents on which the Stamp Duty of £100 has been Paid. 

2896. Jamus Easton, jun., The Grove, Southwark, Surrey, ‘‘ Paper pulp.” 
—19th November, 1864 

2832, Geonce Epwarp Noone, George-street, Hastings, Sussex,“ Utilising 
sewage.”—l4th November, 1864. 

2875. HENRY Witson, Victoria Works, Blackfriars-road, Surrey, ‘‘ Mould- 
ing and planing wood.” —17th November, 1864. 





Notices of Intention to Proceed with Patents. 


2407. Anpre Bresson, Falcon-street, London, “ Transporting and main- 

taining bituminous matters long distances in a suflicient state of 
fusion for paving, unaccompanied by fire.”—12th September, 1871. 

2493. Taomas James Smiru, Fleet-street, London, “ Wagons, vans, and 
trucks for transporting burdens, &c.”—A communication from Pierre 
Folacci.—21st September, 1871. 

2501. ALFRED Vincent Newton, Chancery-lane, London, ‘‘ Brushes.”—A 
communication from Charles D. Rogers, Monroe P. Wilkins, and Hay- 
ward A. Harvey.—22nd September, 1871. 

2536. Josern Simpson, Soho lronworks, Manchester, ‘‘ Hydraulic presses,” 

—26th September, 1871. 
254 7 ANDRE BRESsoN, Falcon-street, London, “ Asphalte.”—27th September, 
1871. 

2570. Henry Watson, Newcastle-on- — “Strainer plates for manufac- 
turing paper. "29th September, 1871. 

2588. WILLIAM Srpeees, Gally-bill, Swanscombe, “ Portland cement.”— 
30th September, 1871. 

2693. GrorGE Attax, Finborough-road, West Brompto: 
Joun GREGORY, Palace- road, Lambeth, pa "a 
ways and tramways.”—11th October, 1871. 

2713. James JonN Freperick STEV ENS, Darlington Works, Southwark, 
Surrey, ‘‘ Working railway signals. 

2714. Louis Srerye, Victoria- chambers, Westminster, ‘‘ Meters.”--A 
communication from August Almy vist. 
2719. Witt1aM Ropert Lake, South , Lon 
“and cleaning clothes, &c. *_A communication from Matilda 
13th October, 1871. 

2738. StepneN Henry EmMens, Gresham aon, Basinghall-street, 
London, “ Ashphalte roads.”—16th October, 1871. 

2752. GrorGe Rypit, Maze Pond, Borough, Surrey, “ Extracting, dyeing, 
or staining and changing the colour of woollen piece goods, &c.”— 17th 
October, 1871. 

2786. CHARLES OTTo Heyt, Berlin, Prussia, “ Separating oil from the 
bi-sulphite used in its extraction, &c.”—19th October, 1871. 

2907. Grorce Rypit, Maze Pond, Borongh, Surrey, “ Cleaning animal 
and vegetable substances known as the shake willies.”—20th October, 
1871. 

2822. Georce WILLIAM 7" Ingram-terrace, Sleaford, ‘‘ Sewing 
machines.”—2lst October, 1871. 

2844. WiLLiam Tuomas Svco, Vincent Works, V ~ oa ead Westminster, 

ting fluids and liquids.”—24th October, 1871 

2870. Henry GRAHAM wson, Bu row, Cannon-street, London, 
- ig ae ey for transmitting power.”—A communication from William 

2872. Henry GRAHAM ay Budge-row, Cannon-street, London, 
“Harvest! ting from William F. Goodwin. 

2879. ALEXANDER Me.vitte or Chancery-lane, London, Treatin 
night soil and town or domestic refuse matters for the manufacture o 
manure to ‘taffo guano.’”—A communication from Victor 
Plasse. 

2880, ALFRED Vixcent Newton, Chancery-lane, London, ‘“‘Breech- 
loading ordnance.”—A commmnination from Nathan Thompson.—20th 
October, 1871. 

2954. ALEXANDER Metvitié Ciaxx, Chancery-lane, London, “ eee 
battery guns.”—A coramunication from Kichard Jordan 

2960. ALEXANDER MELVILLE CLark, Chancery-lane, London, “ Distilling 
naphtha, &c.”—A communication from Charles Pratt.—3ii Novenber, 
1871. 

2967. Wittiam Cary SELDEN, Satie, Kings, New York, p s.,“ 4-54 
ing and * + bey A. 8 pe the condensation of steam fro 
steam engines. ‘ovember, 1 

1804. WitiiamM HoLumnsneaD, td ** Lighting railway carriages with 
gas.”—11th July, 1871. 

1820. GEORGE FEtLLows Harrinetor, Ryde, Isle of Wight, ‘* Propelling 


h 1 
i. Chancery-lane, ce, “ Letter-press 


ton, London, and 
rs, &c., for rail- 
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don, “ Washing 
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1825. Witt1amM Epwarp Newton, 
ting.” —A communication from Richard March 

1826. Georoe SHaw and THomas Suaw, | Dukinfield, ‘‘ Treating vegetable 
fibres as substitute for horsehair, &c. ‘ 

1829. Joun Josepu Franks, Stroud," Flushing urinals and water-closets. 
12th July, 1871. 

gi te TALLEST, Norman-terrace, Dulwich-road, Herne 

1834. AwepEe Tessier, Grandville, de la Manche, France, “ Manufac- 
turing soda from wrack.”—13th July, 1871. 

1839. WiLuiaAM Rivet, Crosby Hall-chambers, Bishopsgate-strect, 
London, “‘ Paper pulp.” 

1845. FrepeRIcK Puiie Presrox, Joun Turopore Prestice, Epwin 

street, Deptford, 





+ ee end ALFRED Prestice, High- 
1847. Feux Naro.teon Tasos, Westminster-chambers, Westminster, 
closets and commodes. 
1851. — Sore Way, Russell-road, Kensington, London, “ Soluble 
sea iat onssn, Unga Slt Yond, “Succ 
I OHN HENRY aes, Sinai ~ S 
: A - sa from Eloi Eugene Narcisse Derogy. 
1856. GzorGe Motp, Nethercott, near Banbury, and Wiitiam Gronoz 
loLD, be, near Banbury, “ Hand hoes.” eee ha 
Jauss Astos, Hythe, “ fire-arms.”, July, 1871. 





cotton, &c.”—2nd August, 1871. 
2198. Joun ‘Avaws, Landport, Portsmouth, “ Steam boilers and furnaces.” 
—2ist August, 1871. 

2303. ALFRED Wecu, Southall, “Cattle, horse, or sheep trucks,”—1st 

a. ae s n 
05. Taomas James Sairn, Fleet-street, Lond “ Obtaining motive 
— by hydraulic pressure, &c.”—A comeueaiention from Pierre 

‘olacci and ile Lantie. —lith September, 1871. 

2497. Jouw WILttamson, Warren , and Witiram Grazier, 
Duke-street, Rochdale, “ Dry closets or vies and commodes.”—22nd 
September, 1871. 

2609. WiLt1aAM Tranter, Birmingham, “ Breech-loading small arms.” 

2517. ALEXANDER Parkes, Gravelly-hill, near Birmingham, “ lron.”— 
23rd September, 1871. 

2543. James Maze Kt Chester Castle, Chester, el for the 

and control of and other chains.” h pater, 1871. 
James Youn, Kelly, N.B., “Carbonate of soda.”—Se0h September, 


eer. 
2622. Epwarp Davies and Joux Levianp, Atherton, “‘ Wrought iron, 
square, or other shaped nuts intended for screw bolts, &c.”— 
4th October, 1871. 


~ = STEWART TemP.eton, Glasgow, N.B., “* Weaving looped pile 

fa 

“=. aay ane, Whitecroft, near Lydney, “ Artificial fuel.”—18th 

tober, 

2755. ALEXANDER Mann, Holley-street, Dalston, ‘‘ T: or valves,”—- 
17th October, 1871. ™ 

2802. WiLLiAM THOMPSON, ~~ Stratford-upon-Avon, “ Cutting 
and moul marble, 

a ee AMES ads RNE, South Shields, “ Kilns.”—20th October, 

zal, eee Wesstrr, Birmingham, “ Metallic lead paint.”—2lt October, 

sue, a Srence, Newton Heath, Manchester, ‘‘Treating oxide of 
iron for purifying gas, &c.” 

=. oe Spence, Newton Heath, Manchester, ‘‘ Alum.”—23rd October, 


ste. Tie Bive Harris, Castle Mills, Fountainbridge, N * Piston 
packing.”—24th October, 1871. 

2868. Wittiam Gossace and yey eens Gossace, Widnes, 
“Sulphate of soda, &c.”—2lst October, 1 

2893. ae Ferrie and Joan Murray, Paisley, N.B., “ Dyeing textile 
ma 

2894. Joun Campion, Louth, ‘‘Confectionery.” 

2895. James Howarp, Bedford, “ Ploughs.”—28th October, 1871. 

2926, ADOLPHE PIERRE VassarD, New Cross, .“‘ Treating liquid sewage.” 
—Ist November, 1871. 

2042, ALFRED VINCENT Newton, Chancery-lane, London, “ Automatic 
dolls."—A communication from the National Toy Company.—2ad 
November, 1871. 

2957. Tuomas Aspott, Blackburn, “‘ Sizing yarn.”—3rd Novem/er, 1871. 

2976. ALpert JayNor and Srernen Francis Smita, Clapham-roud, 
Surrey, “ Signals.”—4th November, 1871. 

2088. ALFrep Vincent Newton, Chancery-lane, London, ‘Treating 
cotton seed for exportation.”—A communication from Joseph James 
Powers,—tth November, 1871. 

All having an interest in opposing any one of such applications 
should leave parti in writing of their yay to such Te ct ts 
ya the office of the Commissioners of Patents, within fourteen 
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ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents 


Class 1.-PRIME MOVERS. 
Inciuding Feed Ban Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
—_. > TiLpEsLey, Willenhall, Staffordshire, *‘ Furnaces.” —Dated 5th May, 


mis consists in placing a bridge at the rear of the furnace, 
oven, or kiln, with a _—> into the sf, the the pm extending downwards 
into such dip, and thus the fi and heat to rise, whilst the 
draught is maintained through the dip into the stack. Also in construct- 
ing ovens and kilns to burn upwards and downwards with one fire by the 
arrangement of the flues and dampers. 
1230, W. Hvcnes, Manchester, “ Condensing steam."—A communication. 

Dated 6th May, 1871. 

The First of this invention relates to improved valves for spreading 
aud spraying ‘aes water in jet and surface condensers, and one arran; 
ment consists in fixing on a valve stem within the condenser a valve 
having a perforated disc, so that when the valve is raised from its seating 
the water will spread out in a sheet, ~~ ~ be divided and reduced to 
spray by means of the orated disc, and in the condenser there are 

rforated diaphragms for retarding and dividing the water as it falls. 
The valve stem is placed in a stationary guide within the condenser, and 
the distance at which the valve is allowed to rise is mee bt by a screw 
and nut. The valve is raised from its seating by the the water 


injected, and whether the water is supplied by a 4 or a 

main it is mioutely divided and thrown laterally s. In 
some cases the perforations in the valve are d with, and the 
water iwe in a sheet thi the space between the valve and its seat- 
ing. soquieed, he wabey Spam Cho condenser be passed t aneier 
disc A at the outside, so that the water shall be or thrown on 
cooling towers or other places, and be cooled, to be used for injection 


this case the valve may be either with or 

of this invention relates 

ves in their interiors or with- 

and consists in surroun the vessel with a tank or jacket 

into which cold water falls from a ‘orated pe above, the water 

poe A S ae ite ae ten. os tnae wae bear 

vessel and trickle down e e us Wal 

pan g be used as: feed-water f for the boiler or for 

re 


or other porpooss and in 
without the perforations. The Second 
to condensing vessels mentag improved 
out them, an 








carried off by a waste pipe to 

other purposes. The ith the tank, may be 

used for either jet or surface condensation, or ‘oth combined, thereby 
adapting it to ull purposes for which cond 


1231. J. Boron, Swansea, “‘ Boilers. o- Dated 6th May, 1871. 

This invention consists in making es tubes or Ly and fire-boxes, — 
at other times the boilers themselves, iron or other metal 
the corrugations running J a wT hy 
1242. A. ALexanveR, London, “ India-rubber valves for steam engines,” — 

Dated 8th Fomay 1871. 





This inven trength sheet india-rubber intended to 
be made into ro for steam engines te lometusine wire gauze therein. 
1255. 8. B. Assam, Monecens, So “ Steam engine governor.” —A com- 

munication, —. lay, . 

The ee Gane — om ingwovod, chanme, onto 

governor as composed ioanen or ret two 
and a i teine ms or wings 

pared wg oy BR 80 as 
projected trebetantially ix Pofean ie erat and 


So cperate on tbo dravings eeoepenying tas 6am 











a 











370 THE ENGINEER. Nov. 24, 1871. 
eaid invention in the combination of a scroll or fusee and plate, the said plates being so arranged that th nnesretetmmadinite 


consists 
shaft as and combined with the balance valve stem of the said 
case and its inlet, all being as described in the specification and shown in 
the drawings thereof. 
1259. 8. J. V. Day, Glasgow, N.B., “ Motive power engines.” —A communica- 
tion.—Dated 16th May, 1871. 

The features of novelty which constitute this invention.are: The fixing 
of the engine cylinder and crank shaft bracket to the boiler shell: the 
employment of an improved equilibrium valve, which acts as a safety 
valve to the cylinder; the use of an inner and outer gland king for 

ns, and the arrangement and construction of the slide valves of 


one of which is fixed upon the driving shaft and the other upon the ordi- 
nary roller or drum shaft. Wor! in a with double- 
faced'plates, they employ two pulleys with double flanges; one 

each pulley ee eee Fam Ss ving 
shaft, and_the other flange presses against the of the faced plate 
upon the roller or drum As driving shaft rotates motion is 
with the faced upon the dri 
sides of the 
thereto, 


regular ich regulates 
the of the spindles. By this means the yarn is wound with an 
equal degree of tension upon a large 
bobbins, or cops. The invention consists, Secondly, in the employment 
of yarn clearers working in metal slides. The first modification of yarn 
1 is made by cutting a wedge-shaped recess in a piece of metal, 





the pisto 
the engine, through which the steam is admitted and exhausted 


1286. J. Kink, Blossom-street, London, *‘ Alarm apparatus for steam 
boilers.” —Dated 12th are 1871. 


into which recess is filled an ——_ wedge which is made to fit the 
sides of the recess accurately. ie wedge is made adjustable by means 
of bolts or screws. When the wedge is withdrawn from the recess an 





Te pen eee m describes an apparatus posed of a 
metallic vessel containing a fluid of known expansive properties under 
heat, by preference mercury; this vessel is surrounded by a casing which, 
when the apparatus is to be used as a low water indicator, is connected 
by a pipe neg from its bottom to the steam boiler’ below the pro) 
wach level of the water. In the vessel containing the mercury is a 
float, and on the upper end of the float are fixed two valves, one above 
the other; the seating for the lower valve is upon the upper end of the 
vessel contai: the mercury; the seating of the upper valve is carried 
by the casing or jacket. On the top of the casing, and above the upper 
valve, is placed a whistle. The mercury in the vessel is adjusted to raise 
the valves by its increase in volume, should the temperature exceed a 
given limit. Whenever the water in the boiler descends below the level 
of the pipe which leads from the boiler to the alarm apparatus this pipe 
becomes filled with steam ; the volume of the mercury is then increased, 
and the valves carried by the float are raised, and steam is free to pass 
the upper valve and the whistle is sounded. 

2967. W. C. SetpEs; Brooklyn, New York, U.S., *‘ Purifying and aerating 

water.”—Dated 4th November, 1871. 

This complete specification describes a tank with a series of porous or 
openwork itions, some containing wool and felt, with the spaces be- 
tween filled with coke and chalk. The last compartment has a perforated 
bottom, through which air is forced, snd rises in minute bubbles. The 
water from the condenser enters at one end of the apparatus, and is taken 
out at the other purified and aerated. 





Class 2,-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1223. H. C. As, Oxford-street, “‘ Railway vans, dc.”—Dated 5th May, 

1871. 

This provisional fication describes constructing railway vans for 
conveying meat with double sides packed with charcoal or other slow 
conductor of heat, and so that a current of cool air free from dust and 
impurities is maintained through the interior of the van whilst it is 
travelling. 

1236. E, Extwistte and J. Raw, Blackburn, “‘ Railway signals.”—Dated 

8th May, 1871. 

The novelty of this invention is the im ibility of a train passing 
these signals or indicators without leaving for a safe period after such 
passage a signal or sound indicating such passage, leaving it next to im- 
possible that one train should run into another; it is likewise safe and 
self-righting. 

1245. W. Nayton, Mildmay Park, London, “‘ Railway brakes.” —Dated 9th 

May, 1871. 

This invention relates to improvements in the railway brakes and 
apparatus connected therewith for which the inventor obtained letters 
—— bearing date respectively the 28th November, 1868, No, 3635, and 

he 18th of May, 1869, No. 1529. The First part of the present invention 
has reference to a novel arrangement of toggle joint levers and brake 
levers of continuous railway brakes referred to in the specification of the 
first-named patent, and to the combination therewith of a helical spring for 
actuating the same, which spring operates by contraction when applying the 
brakes, In order to maintain the tension of the continuous rope or chain 
throughout the length of a train, and lift the brakes off, he a to 
employ an improved steam lifter, which constitutes the Second part of 
the invention. As it is not expedient to use steam for working the 
lifter of as great a pressure as that required for the engine, it is advisable 
to employ a p gulator bet the boiler and the lifter, for 
reducing the pressure of the steam to the desired amount before supply- 
ing it to the lifter. The peculiar construction and arrangement of this 
pressure regulator constitutes the Third part of the present invention. 

1257. F. A. rr London, “‘ Springs.”—A ‘communication,—Dated 10th 

May, 1871. 

This invention relates to annular or segmental springs for the wheels 
of road locomotives, gun and other carriages, and to the annular sprin 
for the buffers and draw gs of railway carriages, and consists in 
combining prepared cork with vulcanised india-rubber, with or without 
additional springs of steel. Common cork, in shreds or discs or seg- 
ments, is prepared by soaking it in a solution of molasses and water or 
of chloride of calcium or magnesium. It is then com; and worked 
up with heated india-rubber. Or a net of india-rubber may be formed, 
into which the pieces of cork may be inserted. The solid rings or seg- 
ments thus uced may then be used in the same way as the segments, 
or rings, or pads of solid india-rubber are ordinarily used for sprin 
Or, as ,in the case of a spring for a tire, the pieces of cork may 
arranged round the circumference of the rim of the wheel in narrow 
segments of the circle and connected together at their planes of contact 
by india-rubber “pickling.” Or rings of steel, shaped conically in cross 
section, may be employed in combination with cork. The springs are, in 
the case of a wheel, a of steel on the outside, and 
by a series of separate shoes extending all round the circumference and 
hooking on each side into a rim attached to the wheel. 

1779. H. Puitrot, London, “ Centrifugal force.”—A communication.—Dated 

7th July, 1871. 

This invention has for its object the application and utilisation of the 
centrifugal force which is produced by the rotation of a steamship’s 
screw or propeller. The invention u this force by applying it to 
= purpose of exhausting pea d steam vessels, and thus ren- 

ers altogeth y the 

The invention also includes all the mechanical appliances and special 
means by which this utilisation of the centrifugal force devel by the 
screw is effected. Among these are the cons' ion of the 
screw itself, the shaft, and the manner in which their connection and at- 
tach t to hes d 2 ee wae =e 80 me ed that the 
screw or propeller prac ly performs e ions e ordinary 
air pump, and, in addition, tends to simplify the general machinery. 


Class 3,—F ABRICS, 
Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
‘abrice, dc. 
1 a Srasen. Seton, 45 ee - May, 1871. 
e terry is produ y carrying the w reads over two terry wires 
before binding it to the ground. ’ ans 
1216. W. R. Lake, Southampton-buildings, “Substitute for hair cloth.”— 
A communication.—Dated 5th May, 1871. 
The inventor takes the fibres of the manilla plant and soften and dress 
them in a scutching machine. They are then hackled to separate the 
long fibres from the short fibres and refuse portions. They are then dyed 
and woven into cloth. 


aes? = Spee, Kirklees Mill, Mirfleld, ‘‘ Condensing woot.”— Dated 8th 
ay, 5 

These improvements consist in constructing the divided plates of suffi- 
cient length to extend from the junction or point of contact between the 
swift and the doffer over the top of the latter nearly to the front thereof, 
or the point or place where the wool or other fibrous substance under 
operation is doffed, striped, or taken off, also in appl. two or more 
card rollers above the said doffer, so arranged and operated as to clean 
or clear the doffer of any wool or other fibres that may not be taken off 

y the ordinary doffing plate or other doffer or stripper employed. 

1251. G. Hopcson, Bradford, and W. Moxon, Dudley-grove, Manchester, 
“ Weaving carpets and other pile fabrics.” —Dated 9th May, 1871. 

The imp ts have ref to a friction to the heads of 
the pile wires in their movement in their grooves in arrangements of 
apparatus such as for which letters patent were granted to William 

oxon, John Clayton, and Samuel Fearnley, dated March 2lst, 1857, 
No. 791, so as to prevent their hooting, and consist in allowing 
slight movement to the bar or bars forming the side or sides of the 





























other 
1258. J. Craik and W. Barsnaw, Warri “ Looms wing.” — 
UEP OI 0. cee onn saisainmnnon 
ven! e pic’ motion, use of 
apparatus whereby the bowle the Ticking shaft in restrained. 
1254. R. Suaerrr, T. Count, and R. Court, Manchester, “ Pirn, bobbin, 
and cop winding machines.”—Dated 9th May, 1871. 
This invention consists, First, in theemployment of two faced plates, 


grooves, so that they may bear on the heads of the by,springs or 
pressure. 





Es perpono of being cloered; Gale pauing Vetwom the wedpo and ies 
© purpose 0’ c 3 ig een the wi an 
recess is regulated according to the particular counts or tality of the 
yarn to be cleared. Or the improved clearer may formed by 
fitting two pieces of metal upon a transverse or horizontal slide, the 
—- of the two pieces of metal which form the clearers being made at 
right angles to the slide upon which they are fixed. 

1261. C. Brocxirnurst, Macclesfleld, “ Drawing and compressing silk, dc.” 

~-Dated 10th May, 1871. 

The improvements consist, First, in subjecting the silk or other fibre 
toa “circle gill,” to which a very close “nip” is obtained, the sliver 
being presented to the action of the teeth by a pair of small rollers. The 
sliver, after passing ly round the said “circle gill,” is drawn out by 
another pair of rollers, revolving at an increased speed. Secondly, 
the sliver is then presented to a box, containing three com- 
pues rollers, over and under which it passes. The sliver in 

hrough the said box receives a temporary twist, in which state it passes 
through the axis of the rotating box a second time, which takes out the 
temporary twist, and presents the sliver to a pair of delivering rollers, 
which deposits the same in a can. 
1262. A. P. Dickinson, Blackburn, ‘‘ Preparing yarn for wearing.” —Dated 
10th May, 1871. 

The object of this invention is to dispense with the winding frame and 
with the = operation entirely in the preparation of the yarn for 
weaving. This is effected principally so altering the ‘‘ twist mule” 
or the frame as to enable such machine to make a much larger cop 
than , such being made upon tubes or spools without heads or 
flanges. Having thus made the cops of the required size and form, 
instead of taking them to the winding frame, as usual, to be re-wound, 
the inventor places the said cops direct into a new form of creel of the 
warping or beaming machine, such creel being so constructed and ar- 
ranged that the yarn can be drawn off the end of the spools without the 

ls revolving. His improved creel is constructed as follows :—The 
standards of the creel, instead of being straight, as usual, are curved to 
about one-third of a circle, and the pegs upon which the spools are 
mounted project radially from the same, so that they are all inclined to- 
wards the centre of the back reed of the —ae beaming machine. 
These pegs are formed with a spring (somewhat like an ordinary shuttle 
peg) to hold the spools, and prevent them from revolving, and the threads 
each draw off the ends of their spools in radiating ines towards the back 
reed, The spools jmay be made concave ins’ of cylindrical, so as to 
prevent the cop from being pulled off bodily. 
1272. G. W. Bacon, Strand, “ Washing and cleansing textile 

Jabrics.”—A communication.—Dated 11th = 1871. 

The said machine consists of a frame of suitable descri on, in which 
is mounted an upper roller having a corrugations on its peri- 
phery, and a series of lower or smaller rollers having = grooves 
around their 'peripheries, the said spiral grooves varying pitch and 
direction. The upper and lower rollers have their bearings in the stan- 
dards of the frame, and are so arranged that the periphery of the upper 
corrugated roller can be brought into contact with the peripheries of the 
whole of the serics of lower rollers. The said upper roller has its bearings 
in vertical slots formed in the upper ends of the frame, the pressure upon 
the said upper roller necessary to insure a thorough cleansing of the 
fabric between it and the lower rollers being obtained by means 
of spiral springs and hook-headed connections which hold the said corru- 
gated roller adjustably in its bearings. The said machine is secured in 
the tub or other vessel in which it is to be by means of a bolt taking 
into a clutch block secured to the bottom of the said tub, and clam: 
fitting upon or e standards of the frame and also secured to the 
tub, or by any other suitable means. The said machine is operated by 
means of a hand crank or winch formed by an extension of the axis of 
the upper roller, or the said hand crank may be separate from the said 
axis, so as to be removed therefrom when desired. 

1381. C. D. Ane., Chancery-lane, London, ‘‘ Cotton gins.” —A communication. 
—Dated 17th May, 1871. 

This invention consists in ‘combining with cotton gins, having a rota- 
ting roller and a fixed knife pressing against the roller a reciprocating 
knife having alternate oblique openings and ribs or bars moving closely 
against the roller and fixec knife, so that the seed cotton, in being drawn 
in between the roller and fixed blade, is caused to = th the 
oblique spaces of the reciprocating knife, the oblique of which, in 
moving rent down, are thus caused to the cotton seed held by 
the fixed knife up and down, and thereby effect the perfect severance of 
the cotton fibre therefrom. 





Olass 4.—AGRICULTURB. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
1214. D. Ptpcron and W. Manwarino, Banbury, “ Reaping and mowing 
machines,” —Dated 5th May, 1871. 

The general construction of framework and gearing for actuating the 
knife and rotating rakes, and improved method of constructing the bear- 
ing of first motion shaft and bushing the bearings with brass. 
ae aan, Sunk Island, Hull, ‘‘ Feeding of sheep, dc.”—Dated 8th 

‘ay, . 

The inventor eee to inclose the troughs in the central or other 

_— of casings, and they can be raised or lowered to suit the different 
ds of food, the troughs being — under hoppers, into which the 
y 


of each other in one direction—say horizontally—but they both mov 
together in the reverse direction—say vertically. 


Class 6.—FIRE-ARMS.—None, 


Class 7._FURNITURE AND CLOTHING. 
Including Cooking Utensils, __ Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

1249, H. Garpyer, R. Lowe, J. Woop, J. Woop, and J. PicKeRina, 
Manchester, *‘ Spring mattresses.”—Dated 9th May, 1871. 

tion consist in the methods 

described for Samay | the centre of the spring or other network forming 

the s bottom of bedsteads or spring mattresses above the height of 

the sides, and in affixing the sides of spring network to bars 

mounted at the extremity of arms, as and for the purpose 





Class 8.-CHEMICAL, 
Including Special Chemical and Pharmaceutical Prepat ations. Fuel 
sand Lighting Muterials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, ing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c, 
1208. J. Wricut, London, ‘ Waterproof compounds.” —A icati 
The vane) 8 a of collodion, Venice turpentine, castor oil 
com) co! on, ice tt ntine, c ’ 
shellac dissolved in alcohol, and glycerine, which tgsedients are well 
stirred together. 
ome, ‘. P. Vassarp, New Cross, Kent, “ Treating sewage.” —Dated 4th May, 


a. 

Liquid sewage or other ammoniacal liquor is subjected, first, to a solu- 
tion of —— ee of lime and phosphate of soda, and then to a 
solution phate of magnesia and sulphate of alumina with a little 
sulphate of ammonia, or the order of using the two solutions may be 
reversed, but each of the two solutions must be used separately, first one 
and then the other a little after. Lime may also be added. 


7, Ree PRENTICE, Stowmarket, ‘* Phosphatic manures.” —Dated 5th May, 


871. 

This invention consists in utilising the by-product or waste liquor 
obtained in the process for the manufacture of alum described in Spence’s 
aes No. 1676, of 1870 (or any similar solution containing phos- 

joric and sulphuric acids), by adding thereto sufficient carbonate of 

¢ to combine with the sulphuric acid, and a further quantity of car- 
bonate of lime to form with the phosphoric acid diphosphate of lime. 
This becomes or with some of the sulphate of lime, which pre- 
cipitate is dried, and is either used itself as manure, or is converted inte 
superphosphate by the addition of sulphuric acid. Some lime in a free 
state may be used with the carbonate of lime. 
=, = Garton, Southampton, “ Brewing saccharum.”—Dated 6th May, 


871. 

The invention consists in pre saccharum direct from the raw 
saccharine juices of the sugar cane, of beetroot, or of other similar sub- 
stances capable of producing cane sugur, or from syrups of the said sub- 
stances, that is to say, frum partially evaporated juices or from the fluid 
ter of concentrated solutions separated from the early formed crys- 

sugar. 

1233. T. F. Hen.ev, Pimlico, London, “ Preserving alimentary substances.” 
—Dated 6th May, 1871. 

This consists in removing the moisture from alimentary subst 5 
such as meat and fish, by means of powerful mechanical pressure, or 
pressure and heat combined in order to preserve them. 

1235. J. Duncan, Mincing-lane, and J. Srennouse, Rodney-street, ‘* Im- 
provements in the manufacture of sugar, and in the treatment of sac- 
charine solutions,”—Dated 6th May, 1871. 

This invention relates to the separation of iron from sugar and from 
saccharine solutions, and consists in the employment for that ——- of 
the sulphides and of the hydrosulphides of strontium, of the sulphides 
and of the hydrosulphides of calcium, and of the sulphides and of the 
hydrosulphides of magnesium, in order that the iron may be precipitated 
therefrom. In out this invention they first dissolve the sugar in 
water, and should the solution be acid, they neutralise the same by the 
addition of carbonate of lime or whiting, or otherwise; they then add 
either one or more of the sulphides or of the hydrosulphides before men- 
tioned, or mixtures of the same, and in such quantity as shall insure the 
entire pitation of the iron, care, however, g taken that no excess 
of sul les or of the a be — Should the solution 
of the su be alkaline or only faintly avid, then the sulphides or the 
hydrosulphides, or mixtures of the same, may be at once added without 
any preliminary treatment. In applying their invention to the precipi- 
tation of iron from either saccharine solutions or syrups, they may 
either at once as before mentioned, the same precautions 
taken to neutralise any free acid that may exist in the same, or the 
solutions may be diluted to any desired extent. The solutions of sugar 
or the other saccharine solutions or syrups before referred to may be 
treated either at the ordinary or at such an elevated temperature as may 
be found desirable. The sulphides of strontium, of calcium, and of mag- 
nesium, may be employed either in the solid state or in solution, but 
U*)] wey to employ them and also the hydrusulphides before-mentioned 
[in thet] latter form. 

-_, . Briere, Pendleton, Lancashire, “ Bleaching.”—Dated 12th May, 


871. 
This invention consists in applying an injector to the underside of a 
kier, and in conveying high-pressune steam through the injector to carr. 
the bleaching liquid up the centre pipe, from which it descends throug 
the fibres or other subst. to be bleached, and is again forced up by 
the injector, thereby keeping up a constant circulation. 














Class 9.—_BLECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
=> G. Bartno.omew, Frederick-street, “‘ Signalling by electricity.” = 


‘ay, 1871. 
in making an electrical contact by a subsidiary needle or 


armature which is acted uw by the main coil, coils, or electro-maguet, 
whereby a local battery is ‘ht into action to increase the effect of the 
line current ; also in the said contact by the main needle or 





ged 
food is first so that it grad falls into the trough. The troughs 
oped daar erciaedion and are suspended by th fled 
rods which pass through cross-bars or stays in the hoppers. 
1244. J. W. Mann and W. Parker, Yorkshire, ‘‘ Reaping and mowing 
machines.” —Dated 8th May, 1871. 

This invention consists in giving reciprocating motion to the cutting 
bar by means of zigzag grooves formed on the inside of the rim of the 
wheel and_a radiating lever and trunnion in!gear therewith, so as to admit 
of being employed either as a separate mower or reaper, or combined. 
1248. J. W. Kina, Bverleigh, Wiltshire, “ Drills for seeds.” —Dated 9th May, 


a 
This invention has for its object im ents in machines commonly 
known as drills or drop and consists, First, in an improved 
method of constructing a box or trap in conjunction with the present 
system of drill levers, coultera, and tins ; or Secondly, such an,improved 
arrangement may be used without the above arrangements, such improve- 
ments deposi the seed, or manures, or both, in heaps on or in the 
ground at, variable dist These i its consist in construct- 
ing a box or trap, into which the seed or (either together or 
ee pee. such box or trap being connected with a lever or series 
of wh and levers, or 

acted upon by a ta wheel or other suitable ent. 6 tappet 
wheel receives, motion from the travelling wheels off the drill, either by 

wheels or connecting rods, or parts of either, or suitabl 

When the drill is set in motion the tappet wheel or other suitable 
arrangement receives motion by the before-mentioned cog wheels or 
connecting rods or other means, and acting on the —_— levers, 
causes the box or trap to be emptied of its contents of or manure, 
the peg pees See ae ree ae ition to be 
filled, andjis again emptied by the next projection on the ta! wheel, The 
distance at which the manure, or seeds, or liquid is ited may be 
pr eapante using different size cog wheels. As this improvement causes 
the and to be deposited in the exact places in which it is 
poe mapey hae por in continuous rows as is now the case with 

r a 
the crop. 











great saving is effected in seed and manure, and also in hocing 


Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 
1221. D. R. Raroxirr, Liverpool, “Fastening the doors of safes.” —Dated 5th 


May, 1871. 

The invention is intended to afford an additional securiiy to the loc! 

or fastening ent of safes or other similar depositories, 
consists the use of a series of com bolts each formed 
by a com of a hooked bolt with an ee el 
pee be LS A the other) by one move- 
ment of the handle or key, the bolts locking the former, and both 
into the frame of the safe. Each series of bolts (that is 
to say bolts and the straight bolts) is attached to a separate 





breaking 
ar , or by some suitable arrangement brought into action by the 
said main needle or armature, 


Class 10.~MISCELLANEOUS, 
Including all patents not found under the preceding heads. 
1203. H. Sraprer and J. Sinciarr, Manchester, “ Withdrawing or dis 
charging ale or other li casks, &c.”—Dated 4th May, 1871. 
This invention is parti ly adapted to be used in lieu of the 
beer engines = may also be used for raising other liquids than 
malt liquors. is made to communicate with a vessel or cham- 
ber, into which high-pressure water can be admitted. The air forced out 
by the entering water flows into the ook, ae, eee on the surface 
the liquid therein, forces the said liqui — a pipe 
said chamber is fitted with suitable 


with one a) and each apparatus may in some cases have two or 
coalter dat ibers{arranged to be filled and emptied in alternation. 

1204. J. Horxixson, Yorkshire, ‘* Weighing coal.” —Dated 4th May, 1871. 
This improved machin: consists of an arrangement of a series of 
buckets or boxes attached to an 


paged by tom @ ee 
. Or for storing, it is erred to use a large box or hopper with 
slo} from which a or t may be used to convey the coal 
into the ship’s hold. A weighing e may be fixed in the 
1206. J. Rows, Hayle, Cornwall, ‘* Flour.”—Dated 4th May, 1871. 
vent * ip sepinding, by eans of separate special 
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burners, or it 7 be increased as desired by adjusting the pressure in 
e air reservoir. 
1212. J. I. Barper, Sheffield, ‘‘ Bending metals.” —A communication,—Dated 
* 5th May, 1871. 
The novelty in this case 





Jot, Ini thenat — 


of 





or ing and ping 
metals by means of a series of cams, levers, and moulds, and of a contri- | 
ped. 


vance for removing the metal so 
1213. G. H. Exxis and N. A. AUBERTiN, jun. 
ing letters &c.”—Dated 5th May, 1871. 
The feature of novelty in this invention is in the employment for these 
purposes of hand instruments or presses baving the form of an oval,fround 
a flat rim, with parallel sides, or any convenient modification of that 
orm, furnished and used in the manner set forth. 
1217. T.,8., 8., and J. Harey, and W. Pavut, Leeds, “ Embossing, glassing, 
and producing the levant finish on leather.” —Dated 5th May, 1871. 
regen hhinati ¢ 











This invention i a and arrang' of | 
hinery or apparatus to effect the several purposes of embossing, 
glassing, and levanting leather and consists of a table having the top ora 


portion of it capable of being raised and lowered by means of an eccentric 
roller or equivalent means, on which table the leather to be operated 
upon is pl A movable carriage or bracket is suspended above the 
table and capable of reciprocating in slides provided therefor. The 
movable carri or arm carries an arm to which are attached the various 
tools or instruments employed for the various purposes required. 

1218. T. P. Baker, West Strand, “‘ Drills."—A communication.—Dated 5th 

May, 1871. 

For this purpose the drill bar is heated at its end, and then while hot is 
driven into a block of malleable iron faced with cast steel, in which the 
mould of the drill point to be made is formed. This drill when struck 
with a hammer is self-rotatiag. 

1219. W. Kioen, Birmingham, “ Scale beams, dc.”—Dated 5th May, 1871. 

According to this invention, instead of supporting the scale beam at its 
middle on a knife edge resting upon a plane or curved surface, two points 
or conical supports of hardened steel are used in place of the said knife 
edge, the said points or supports taking into cups or depressions of agate 
or hardened steel made in the support of the beam. The ends of the beam 
are supported in a similar manner, the oo taking into 
inverted cups or depressions in the box ends of the ie beam. ances 
and weighing machines are constructed in the manner described with 
respect to scale beams. By these improvements the scale beam balance 
or weighing machine is more sensitive in action and less liable to derange- 
ment than ordinary scale beams, balances, or weighing machines. 

1225. W. Francis, Great Winchester-street, London, J. BayLey, and T. Bay- 
LEY, Nottingham, “‘ Tanning.”—Dated 5th May, 1871. 

[As the pr ding ted with this application for letters patent 
are.not yet completed, the abridgment cannot at present be printed.] 
1226. J. Mactwtosn, Strand, and W. Boccrtt, Chelsea, London, ‘* Treating 

india-rubber.”— Dated 6th May, 1871. 

The invention has for its object improved methods of expanding sbeet 
india-rubber, and employing it either by itself or poh Few gor textile 
or other materials in the fabrication of various articles for which it has 
not hitherto been used, such as elastic béds, cushions, coverlets, and 
other like articles. 

1227. A. V. Newton, Chancery-lane, London, “‘ Liquid meters.”—A com- 
munication.—Dated 6th May, 1871. 

The meter is provided with two measuring cylinders, between which is 
situate a revolving valve that controls the movement of both pistons, 
which are ted with separate revolving crank shafts, which gear to- 
gether, so that the whole work in concert relatively with each other and 
the cylinders of the meter. 

1228. E. R. Macponne.i, Edinburgh, N.B., “‘ Dinner plates.”—Dated 6th 
May, 1871. 

Instead of making the main body of the plate flat, as heretofore, on its 
face, the inventor makes the central part thereof slightly concave, and 
externally of this concave portion, and adjacent thereto, he sinks a recess 
or recesses, giving their bottoms an inclination upwards, so that the re- 
cesses become gradually shallower, and their margin lines all but disap- 
pear as they near the periphery of the plate. 

1229. J. and M. Oxtproyp, and J. Woopcock, Dewsbury, ‘‘ Mixing dye 
liquors.” — Dated 6th May. 1871. 

This invention consists of an upright shaft or spindle upon which are 
fixed one, two, or more arms, blades, or paddles, and this shaft is mounted 
in suitable bearing placed in the bottom of the vat. On the upper end of 
said shaft is formed a socket or other suitable form, to which a portable 
shaft may be readily coupled, such shaft being of sufficient length to ex- 
tend above the top of the vat, and to gear witha cross shaft, which may 
be driven by either hand or power. 

1234. G. Oviver, City-road, “* Gymnastic and other performances.”—Dated 
6th May, 1871. 














The apparatusis intended for ding toor d ding froma id 
able height. or for suspending a performer in mid air. Theapparatus for 
raising ists of a bination of india-rubber springs attached per- 





manently overbead with a fine wlre rope passing downwards and con- 
nected to the stage by a trigger. The performer being connected to the 
wire is raised by the contraction of the springs on —— the trigger 
and landed on a suitable ———. Or instead of attaching the performer 
directly to the wire, he may be connected to one end of a horizontal bar 
(with which the said wire is provided) counterweighted to balance the 
weight ot the performer. For d ding, the hined springs are 
attached to a ring overhead, and are connected to the performer by a 
wire, the fall being broken by the elasticity of the springs. For making 
repeated ascents and d its, or ion in the air, the springs are 
increased in number and attached to a rope passing over a fixed sheave, 
having a stopper to prevent its passing down beyond a certain point. 

1240. H. D. Hosxotp, Cinderford, and J. E. Wixspear, Kingston-upon- 

Hull, “* Surveying instruments.” — Dated 8th May, 1871. 

This consists of an instrument for taking surveys, which is made with 
a divided limb and a horizontal axis carrying the telescope, which, with 
the vertical circle, is upon low close bearings on the upper vernier; these 
are covered up by the magnetic compass box. The needle has a silver 
floating circle and rests on a recess in the edge of the inner divided circle 
to prevent it rocking. A lever clamp is attached to the vertical circle. 
1241. J. Cox, Gorgie Mills, Edinburgh, ‘‘ Gymnastic appliances.”— Dated 

8th May, 1871. 

This consists in making merry-go-rounds or roundabouts, so that oars 
or poles may be used for their propulsion against fixed points, knobs, or 
rollers, ina similar way as in rowing a boat. Flaps or other contrivances 
which will catch the wind when the machine goes one way, but will 
close or not catch the wind so much on the return side against the wind, 
are also employed. The improvements in rocking machines consist in 
placing curved flanges on the bottom; in this way a large number of 
persons may sway or rock themselves upon a machine having a large 
radius. 

1247. G. Warsop, Royal-terrace, Nottingham, ‘‘ Pipe wrenches.”— Dated 9th 
May, 1871. 

The wrench consists of a bar or lever provided with a hook and a cross 
slide with an inclined toothed surface upon it. The pipe is nipped 
between the surface and the hook when the wrench is turned in the 
direction which draws the slide inwards towards the hook. 

1250. W. H. Garrietp, Birmingham, “ Handles of teapots, coffee-pots, d-c.” 
—Dated 9th May, 1871. 

According to this invention, instead of using ferules or conical tubes 
fixed on the shanks of the handle, by which to solder the handle to the 
teapot or article, cupped discs are used in place of the saidferules. The 
shanks of the handle are made with necks or depressions, and the cupped 
discs are securely fixed to tbe shanks by closing them upon the said 
necks or depressions by closing dies. The handles are connected to the 
teapots or articles by soldering the flat faces of the discs thereto, 
Handles connected according to this invention «re neater in 








, London, “ Printing and stamp- | 








and by this conveyed into the receiver. Perforated pipes are fixed both 
before and behind the apparatus, and which waters or sprinkles the road 
before and after the sweeping of the revolving drum. The revolving of 
the drum is effected by means of a band, or by cog wheels, as found con- 
venient, which is fixed in connection with the wheel or wheels upon 
which the apparatus runs. 


| 1260. D, Forpes, sen., and P. Fores, Edinburgh, N.B., “ Wringing 


machines.” —Dated 3rd May, 1871. 

The feature of novelty which constitute this invention is the mode of 
having the top bar, which connects the side frames, movable, each end 
of this bar having a cam fixed thereon, the cams being formed with sides 
varying in degree of distance from the centre ; the movement of the top 
bar causes these cams to regulate the pressure on the india-rubber 


| roller. 


1263. A. V. Newton, Chancery-lane, London, “ Facilitating the payment and 
preventing the fraudulent “appropriation of the fares of passengers in 
public vehicles.”—A communication.—Dated 10th May, 1871. 

The inside of the box is fitted, immediately under the opening through 
which the fares are deposited by the passengers, with two or more plates 
80 arran; as to incline alternately in opposite directions, and the lower 
edge of the one overlapping that immediately below it. Thefare dropped 
into the box rests upon an apron below, where, through glasses, it can be 
inspected by the driver and passengers. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE FINISHED IRON INDUSTRY: Pressing demand—Prices: Ex- 
pected advance in quotations—DOUBTS AS TO THE CONTINUANCE 
OF DEMAND — MERCHANTS PUTTING UP PRICES—NORTH StaF- 
FORDSHIRE IRONWORKERS AGAIN—PiG IRON: Difficult to get: 
Prices : New concerns—F alLuRE OF THE UNION IRON AND COAL 
Company: Unsuccessful making of rails-Coat : Extraordinary 
demand : Efforts to meet it: Jronmasters’ difficulties wanting 


coal: New colliery undertakings — WoRcESTER CANAL BEING | 


PURCHASED BY THE MIDLAND RAILWAY—NEW RAILWAY CON- 
cERNS: The Midland getting a link into South Staffordshire— 
RuraL Rattways—Copresr : Rise in price—ENGINEERING AND 
OTHER WORK IN AND ABOUT BIRMINGHAM. 
CERTAIN finished iron firms ere full to Midsummer, and customers 
find it as difficult as ever to get the goods they need. 
Sheets of all kinds are especially difficult to get, and the buyers 
of cut nails are, on account of the inability of the makers to get 
the material, expecting to have to pay a further 10s. a ton for 


those goods, notwithstanding that they have already advanced | 


more than £2 within a brief time. 

On Wednesday the iron merchants of Wolverhampton, follow- 
ing in the wake of those of London and Bristol, have put up the 
retail prices of finished iron another 10s. a ton. This is the third 
10s, since iron began to goup. It makes merchants’ prices £9 10s, 
a ton for bars, and the other sorts in the same proportion, Buy as 
favourable as they can, they are unable, they explain, to get bars 
to their warehouses at less than £8 15s. Hence the advance. 

There is reason to fear that it will not be easy to keep prices at 
£9 for bars, and that at Christmas a considerable effort will be 
made to force them up. The iron merchants having put on 
another 10s, is regarded as an indication of still more decisive 
advances, although it could not be expected that merchants would 
consent to sell iron retail and run all the risks incidental to their 
calling at a smaller difference between the buying and selling price 
of the iron than 15s. per ton. 

Indications of ttled gst the ir s in North 
Staffordshire are looked upon as likely to exercise a disturbing 
influence in South Staffordshire, but it is not thought that the 
men will take the suicidal step of forcing up prices beyond the 
present level of £9. 

Pigs are very difficult to get; indeed they are hardly to be ob- 
tained at any price. Consumers say that no a quantity will 
be purch from the vendors than can possibly be done with; 
still the difficulty of getting supplies prevents consumers from 
desiring to keep their stocks very low. If the producers of pig 
iron determine to continue to put up their prices the proprie- 
tors of mills and forges will be considering how far they can place 
some impediment in the way of excessive demands. But as long 
as the stecl makers and the consumers of other descriptions of 
best iron upon the Continent and in America are taking so large 
quantities as is now the rule, and whilst the ironfounders are 
everywhere busy upon massive castings, the makers of finished 
iron will not have much ‘chance against the proprietors of blast- 
furnaces. The quotations for hot blast mine pigs range from 
£4 5s. to £4 10s.; cold blast, from £5 5s, to £5 10s.; cinder pigs, 
from £3 to £3 5s. 

Messrs. Maddock and Downing have started a new mill and 
forge at West Bromwich. The two furnaces at Tipton formerly 
worked by the Rhos Hall Iron Company, Limited, have passed 
into the hands of Messrs, J. and T. Turley, of Bilston, and are 
being prepared for work. 

On Tuesday it was made known that the Union Coal and Iron 
Company, Millfields, near Wolverhampton, had suspended pay- 
ment. The company was, some time ago, formed to take over a 
portion of the Old Millfields Ironworks and certain colliery pro- 
perty near at hand, persons having an interest in the collieries 
becoming considerable shareholders in the new company. The com- 
pany was formed when there was a great demand for rails, to meet 
chiefly the requirements on Russian account ; and extensive altera- 
tions were made at great cost to adapt the works to the rolling of 
iron of that class. Fora time the company was unsuccessful, but 
the attempt was persevered in under the belief that greater ex- 
perience would enable them to meet the difficulty. The favourable 
change has not, however, yet come about. On the contrary, a 
petition has had to be filed for winding up the concern. The un- 
secured liabilities are estimated at about £8000, Efforts are now 
being made to carry on the works under a new company. In 
whatever event, it is not believed that any shareholder will be 
ruined by the present difficulties of the company. The credit 
of weak concerns is not improved by this failure. The suspension 
at this juncture is supposed to be attributable to the losses at 
which finished iron firms are now doing business who have con- 
siderable contracts on hand at old prices—prices that ruled before 
wages and materials so conspicuously advanced. The shares are 
£10 each, and £7 have been paid upon them. Savings have been 
invested in the concern on the strength of certain local names 

iated with it. Experienced ironmasters have never believed 
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and are cheaper and more easily manufactured than urdinary handles. 
1252. W. E. Newton, Chancery-lane, London, “‘ Weighing machines.”— 
communication.—Dated 9th May, 1871. 

A graduated balance beam is forked to connect it witha sliding plat- 
form which is moved in and out in grooves in the bed plate, on the edge 
of which is marked a price scale, so that as the platform is slidden in or 
out the price and weight will be shown on the scale. 

1256. J. J. Seexines, Gloucester, ‘‘ A new or improved machine for the 
manufacture of bolts, de.”—Dated 10th May, 1871. 

The features of novelty which constitute this invention are the construc- 
tion of a machine a to each of the purposes 5 the 
title, and to the whole of them, or to any two of them at one and the 
same time, by simply changing the tools or dies employed, which are not 
in themselves necessarily new. For heading bolts, spikes, rivets, and 
such like articles, the machine correspond. tantially with that known 
as a modern heading muchine, except that it is double, and that the 
saddle is caused to work laterally during the stroke of the ram or slide 











in the direction of cross section of the m e. en the machine is 
ployed for slotting or mortising baling hoops the ordinary top tools 
are changed for an upper slide carrying slotting or mortising punches 
suitably arranged. 
1258. W. H. and E. B. Epwarps, Fordham, Cambridgeshire, “* Apparatus 
— ping, and cleaning 7 » &e.”—Dated 10th May, 
An apparatus of a revolving drum with brushes or rubbers 


on the surface, which is in the rear of a frame or bearer placed on a 
wheel or wheels, the front portion of which frame being occupied by a 
water tank and a dust box or receiver below the same ; a metal or other 
curved apron being hinged or suspended between the dust receiver and 
the revolving drum. The dust or other refuse is swept up into the apron, 





that the making of low priced rails in South Staffordshire could 
succeed. 

The demand for coal is something extraordinary; never since 
coal was mined in South Staffordshire has there been so much dif- 
ficulty experienced whilst, the men have not been on strike and 
the canals have been free of ice. At almost every colliery there 
are boats and trucks with their conductors clamouring for sup- 
ae yet having to wait often several days before they can get 
oaded. Nearly as much trouble is experienced by the iron- 
masters and coal merchants in getting coal as is found by the con- 
sumers of iron in getting that material. 

Some of the olin firms have been obliged, owing to the failure 
of ——— from local sources, to send their boats to Rugeley and 
other North Staffordshire collieries, but the supplies obtained from 
that quarter have not been equal to the denen te all cases. Ad- 
ditional blast furnaces would ut to work if an adequate supply 
of fuel could be guaranteed. Coke is almost as scarce as coal, and 
is commanding increased prices. The difficulty as to the coal 
supply is, in some measure, owing to the scarcity of colliers. Inother 
cases miners will not work more than four days per week, although 
every effort is being made to induce them to make full time. 

The district generally is naturally very much interested in the 
successful explorations of Mr. Dawes in the neighbourhood of 
Halesowen. e may t now to hear very shortly of addi- 
tional mines being started in that locality. The min under- 
neath the Bescot estate, which have recently been bought by 


Messrs. Addenbrooke, Smith, and Pidcock, are about to be worked 
- Bag firm. We understand the same firm are also contem- 
plating the erection of blast furnaces in connection with their 
Smeaton collieries. 
An agreement has been entered into between the directors of the 
Worcester Canal and the directors of the Midland Railway Com- 
y to transfer the property to the latter company, and in their 
notice of application to Parliament the Midland Railway Company 
propose to acquire powers to purchase or lease the canal. The 
terms of the agreement are that the Midland Railway Company 
shall pay the shareholiers in the canal a guaranteed dividend of 
£1 per share, which (on a five per cent. basis) will probably give 
the shares a marketable value of £20. The Canal Company has 
gone through great vicissitudes. The amount paid upon each 
original share was about £80, and within the last thirty years the 
roperty was considered one of the most solid investments for trust 
unds, and for this Lome the shares at one time commanded, we 
believe, the high value of about £140 each. Owing to the railway 
competition the canal has gradually declined, and within the last 
three years the shares have been sold at £8each. No dividend has 
been paid for several years past, the small annual surplus having 


been taken possession of by the receiver appointed by the Court of 





Chancery, asa security for the mortgage deb es of the 

| This debt represents a sum of about £100,000, at five per cent. > 
| terest; and, although the interest has been regularly paid, the deben- 
| tures have been in such little favour that they are at twenty per 
| cent. discount. The arrangement with the Midland Railway will, 
| however, restore the whole property to a thriving condition. A 
few years ago, it will remembered, a somewhat similar 
arrangement was attempted with a body of private contractors, 
who designed to convert the canal into a railway, but the scheme 
failed through the decision of Parliament that the canal formed an 
important link in the general canal system, and must be main- 
tained in conformity with its original use. This understanding 
will, of course, be respected by the Midland Railway Company. 

| A good deal of interest is being felt amongst the iron manufac- 
turers of the district in the railway extensions that are being 
proposed. The principal one is the contemplated line from Wal- 
sall to Water Orton, on the Midland system. The Midland Com- 
pany will have running powers over the Wolverhampton and 
Walsall Railway, and, if they succeed in getting the necessary 
sanction to make the small branch line alluded to, the Midland 
will secure a footing in the South Staffordshire district. If they 
do so they will undoubtedly endeavour to take the west side of 
South Staffordshire by extending their railway from Halesowen 
up in the direction of Dudley. In that case they would be in 
connection with the principal part of the South Staffordshire 
district. Those who complain loudly of the high rates now 
charged by the existing companies look to the introduction 
of the Midland Company with very great interest, and 
believe that the present monopoly would then be effec- 
tively broken down and that rates would be reduced. It by 
no means follows, however, that such would be the result of the 
introduction of the Midland, because there would then be three 
companies for the traffic that now falls to the share of only two 
companies, and past experience shows that railway amalgamations 
and arrangements often take place by which powerful companies 
unite to put up instead of to reduce rates. The tendency of the 
present day is to amalgamation in railway management, and 
though the three systems that centre in Birmingham are likely to 
form rather the centres of independent amalgamations than one 
joint concern, yet we are not at all sure that any reduction in 
rates will follow, in case the Midland Company gets access to the 
South Staffordshire trade. 

Copper continues its upward tendency. A rise of £3 was de- 
clared on Tuesday. The three Birmingham firms announce their 
prices as here:—Mr. C. A. Scott: Best selected, £83 per ton; 
tough ingot, £81 per ton. Mr. Kempson: £81 tough ingot; £8 
B.S copper; £86 sheet copper. Messrs, Crawley, Parsons, and 
Co.: tough ingot, £81; best selected, £83; and brazier sheets, {6 
per ton. 

Engineering work is in very satisfactory demand, the orders 
comprising wheels, axles, bridge and girder work, boilers, engiue 
fittings, railway fastenings, and, indeed, all the leading descrip- 
tions of produce. 

At Spon Lane, West Bromwich, Messrs. P. D. Bennett, and Uo. 
are engaged on a London and North-Western Railway contract, 
comprising 4700 tons of wrought iron work, also on a contrac: for 
bridge piles for the Central Uruguay Railway, a ‘* Warren ” bri:ze, 
and a gasholder for the European Gas Company of Amiens, 

The lockmakers are all well occupied in the principal depart- 
ments of the trade, though the demand is perhaps scarcely sv 
buoyant as we were able to report a few weeks ago. Padlocks for 
the colonial and continental markets are in satisfactory request. 
Latches and bolts command a steady inquiry, the latter at some- 
what firmer quotations, The keystampers, brass casters, and irou- 
founders are well occupied, but currycombs rule quieter, espe- 
cially in the ** pressed ” department. 

Among the inquiries I see that the Lancashire and Yorkshire 
Railway Company want wheels and axles for 500 goods wagons; and 
that the Great Northern want 100 wagons complete for the carriage 
of goods or coal. 

It is stated that the Patent Shaft ard Axle Company (Limited), 
and Messrs. James Russell and Sons (Limited) have decided tu 
adopt the “ nine hours’” system from the lst January next. 

A petition for liquidation by arrangement has been filed on 
behalf of William Alfred Taslor, silversmith and jewriler, of 
Howard-sireet, Birmingham. The liabilities amount to £10,000 or 
£12,000, and the assets are also considerable. A few years ago Mr. 
Taylor undertook some heavy liabilities, and it is said that be lost 
upwards of £20 0 through a former London agent. The creditors 
chiefly reside in Birmingham. 

A meeting of the creditors of Mr. James Glover, of Walsall, 
iron and brassfounder, has been held in that town, and a resolu- 
tion adopted for the liquidation of the affairs of the debtor by ar- 
rangement, and not in bankruptcy. 








WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent.) 
THE IRON TRADE: Previous remarks being realised; Activity at the 
works: Future prospects : Every department participating in the 
present vitality: The difficulty as to the new year: Lhe ques- 








tion of wages and prices: Two things to be guarded against : 
Absence of stocks: The descriptions of iron in request— 
THE HOME TRADE—THE TIN-PLATE TRADE—STEAM AND HOUSE 
COAL TRADES — WELSH COALS AND GOVERNMENT sSHiPs — 
RAILWAY FACILITIES FOR THE SWANSEA VALLEY— THE Nanty- 
GLO AND Buatna IRnonworks Company (LIMITED) —Exprecrep 
STRIKE AT THE ABERSYCHAN WORKS—THE TaFF VALE Raitway 
COMPANY AND THEIR SERVANTS—THE Forest Buast FuRNacts 
—TRADE OF THE SOUTH WALES PORTS. 
Wuat speculative remarks have oy in previous reports from 
me as to the probable condition of the iron trade for the winter 
season are being fully realised. It is generally admitted for the 
time of the year such activity us is now to be witnessed at the 
works has not before been seen for many years. Not in any part 
of the district is any complaint heard on the part of masters or 
men that they are short of work, or likely to be this year, and 
besides this the prospects for the future, as far forward as can be 
seen, are most encouraging. It is all the more satisfactory alsu to 
find that it is not only in one particular branch that such vitality 
is noticeable, but every department slike participates in the 
activity. 
This state of things causes, as might easily be imagined, a very 
pleasing feeling to pervade the district, and it is a long time since 
a winter was so sanguinely looked forward to as the fo:thcoming 
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up to the end of the year, and, therefore, little or no care is shown 
as to that period. ‘There is some difficulty, however, as to what 
should be done for the new year. Makers have an abundant offer 
of orders, and if they felt inclined they might, no doubt, easily fill 
up their books, so as to be at no trouble for engagements for even the 
first quarter of the new year; but these is still the all-important 
question of wages and prices to be kept in consideration. Two 
things are particularly to be guarded against; those are an undue 
extansion of the make, and a speculative inquiry on the part of 
consumers. At present there is an entire absence of stocks every- 
where, and it is desirable for the future welfare of the trade that 
manufacturers should only aim to meet legitimate requirements, 
~~ discourage all approaches to speculative purchases for a time at 
east, 

The rail mills are still busy with orders from the American 
markets, backed by average inquiries from various parts of Europe, 
and plate iion makers have a large business in hand on account of 
South America and the colonies. There is a good inquiry for bars 
for consumption on the Continent. 

Home purchases continue to increase, and next quarter a good 
demand for finished iron for home purposes is looked forward to. 
There is still a tendency in prices to advance, but there is no 
material change to note. The supply from other sources of pig 
iron continues inadequate to the requirements of finished iron 
makers, and pig makers have, therefure, still reason to extend 
their works. 

The tin-plate trade shows but little if any variation since last 
week. Makers are able to keep tieir works going full time, and 
there is every prospect of there being ample work for some time 
tocome. Prices are, however, still held to be unrerounerative. 

The steam coal trade is making satisfactory progress. The 
colliers are working steadily, but the output of the collieries is 
systematically restricted to as nearly as possible the exact quan- 
tity inquired for by consumers. This is done by the men with a 
view to keeping prices up, to give them better grounds for claiming 
advanced wazes. The winter demand for steam coals is increasing, 
and as no further movement has been made in regard to the wages 
question, business is uninterrupted. 

The result of the trials of Welsh coals on board the Government 
ships has given general satisfaction in the district, it having been 
discovered that the South Wales smokeless steam coal is consider- 
ably better than any other qualities that can be procured. Many 
of the colliery proprietors and merchants are, however, dissatisfied 
with the bare facts which have been published, as there is little 
doubt that a more detailed statement of the tests would further 
enhance the value of their coals. No effort, it is understood, will 
be spared to bring the coals of this district into more extensive use 
pa nea navy, and a larger inquiry on foreign account is likely to 

ollow, 

The Great Western Railway Company are awakening to the de- 
sirability of effecting more complete railway communication be- 
tween the collieries of the Swansea Valley and the English markets, 
and it is likely that when the narrow gauge has been completed 
along the South Wales route branch lines will be constructed to 
connect the colliery districts with the main line. The company 
have given notice of their intention to apply to Parliament for 
powers to purchase the canals in that locality, and to construct 
the necessary branch railways. 

The announcement has been made upon authority that Mr. 
Henry Bailey, who was until lately connected with the works 
carried on by Mr. Crawshay Bailey, has joined the board of 
directors of the Nantyglo and Blaina Ironworks Company (Limited). 
If this be correct it is not unlikely that Mr. Bailey will be con- 
nected with the direct management of the concern. 

The men employed at the Abersychan Lronworks are making 
hostile movements, for some reasons yet undefined, and it is not 
unlikely that a strike will take place at the end of the year. Some 
of the principal agitators are endeavouring to induce the hands to 
turn out at once, but the majority are desirous of deferring such 
a course until after Christmas, and it is to be hoped that by that 
time some arrangement will be come to between the employers and 
their men. 

The laff Vale Railway Company’s servants have, through their 
superintendent, Mr, Fisher, submitted to the directors a petition, 
praying the company to reduce the hours of labour from twelve 
to nine hours per day. The matter will be brought under the 
consideration of a meeting of the directors next week. 

It is understood that a company of geatlemen interested in the 
iron trade purchased the Forest Furnaces at Poutypridd, which 
were erected some years since by Mr. Francis Crawshay, and it is 
likely that the works will be set in motion as speedily as possible. 

Very satisfactory returns are given of the trade of the South 
Wales ports for the last month. The coal exports were as follows : 
Cardiff, 221,529 tons, against 163,719 tons in October, 1870; New- 
port, 34,629 tons, against 32,528 tons; Swansea, 60,181 tons, 
against 36,644 tons; and Llanelly, 10,641 tons, against 2189 tons. 
The coal shipments, coastwise, were as annexed :—Cardiff, 80,197 
tons, against 70,923 tons; Newport, 70723 tons, against 50,263 
tons ; Swansea, 15,870 tons, against 19.126 tons; and Llannelly, 
14,494 tons, against 13.163 tons. Cardiff exported also 21,214 tons 
iron, and 3599 tons patent fuel; Newport, 19,112 tons iron ; and 
Swansea, 2292 tons iron, and 12,262 tons patent fuel. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE ScoTcH IRON TRADE—THE EXPORTS OF PIG IRON—THE 
MALLEABLE IRON TRADE—-THE WORKING OF GAS PUDDLING 
FUKNACES—THE IRON FOUNDRY TRADE—SHIPBUILDING ON THE 
CLYDE— THREATENED STRIKE OF MINERS—MEETINGS OF ASSO- 
CIATIONS OF ENGINEERS—-LARGE SEWING MACHINE FACTORY IN 
GLasGoW—PROGRE3S OF THE TAY BRIDGE. 

In the Glasgow pig iron market quotations reached the highest 

during the past week that have been experienced for a period of 

fifteen years. There is not, on the whole, much change in prices 
since the last report. On Friday No. 1, g.m.b., stood at 70s. 3d., 
now, however, business is being done on slightly easier terms, 

warrants being about 68s. cash, and 68s, 3d. one month ; No. 1 

g.m.b., 68s. 9d.; No. 3, 67s. 6d. 

The large failure in the iron trade, which I noticed last week, 
has had th») usual depressing effect. The liabilities are stated at 
from £18,000 to £20,000, and the deficiency is said to be due 
almost entirely to what is known on ‘Change as ‘* bearing.” 
Three months ago the sum at the credit of the firm in the bank 
was fully equal to the present liabilities. 

The leading feature of the iron trade at present is extraordinary 
activity. In all quarters the consumption of pig iron is very large. 
Makers are unable to meet the demand, and there is in consequence 
a great drain upon the stocks in the public stores. If this rate of 
diminution of stocks continues up to the end of the month as at 
the begioning it is not likely to be much under 8000 tons. 

Shipments continue very good, nearly 17,000 tons having been 
exported from Scotch ports during the past week. 

The briskness and excitement in the malleable iron trade are 
not less noticeable than in the pigiron trade. The mills are all 
very busy, orders being plentiful and specifications numerous ; 
oad, as the puddlers and millmen have got another advance of 6d. 

er ton, it is generally expected that the price of bars will rise 
before long. Messrs. Hannay and Sons, of Blochairn Ironworks, 
have in hand pressing orders for no less than 23000 tons of 
plates, and, rem generally, their booked orders will keep them 
as busy as pos-ivle for upwards of four months. At these works 

Sienens’ regenerative gas furnace is extensively used, and some 

difficulty was experienced at first in its working. Itis now stated, 





however, that the men take to it favourably, so, much so, indeed, 
that if any of the puddlers who work at the Siemens furnaces are | 
thrown idle on account of necessary repairs being made, they | 
would rather continue idle then take a ture «t any of the ordinary | 
furnaces. 


The advance of wages which the malleable ironmasters have re- 
cently given has generally been made without solicitation on the 
part of the workmen. In one instance, where a deputation went 
to the employers to request more money, ‘the men were inform 
that they had been working at the increased rate asked for some 
time. 

The ironfounders are all exceedingly busy. Messrs. Laidlaw 
and Sons, Glasgow, are the successful contractors for the lighting 
of Yokohama with gas. It is said that the same firm have under- 
taken the contract for the building of a handsome new pier, up- 
wards of 900ft. in length, to be erected at Hustings, somewhat 
similar to the piers they have already erected at Brighton and 
Blackpool. 

A strike of miners in the district around Glasgow seems imminent. 
At a meeting of the workmen it was resolved that, as their appli- 
cation for an additional ls. per day had not yet been granted, a 
strike should be resorted to. 

The Clyde shipbuilders are excessively busy, almost every yard 
being full of work. The shipbuilding business recently carried on 
by the late Mr. John Dobie has been resumed by a new co-partnery, 
who will carry on the concern in all its branches. 

At a meeting of the Association of Engineers in Glasgow 
Mr. James Gilchrist read an interesting paper on ‘‘ Marine Slide 
Valves,” in which he alluded to the improved methods of their 
construction, and illustrated the manner in which the valve faces 
are sometimes destroyed, assigning the probable reasons for this 
action. In the discussion which followed many interesting facts 
relating to the practical working of slide valves were brought under 
notice. 

At a meeting of the Fairfield Engineering Association, held on 
Thursday evening, one of the members opened a di ion on 
“*steam-jackets” for cylinders, explaining briefly the mode of con- 
struction and dealing, more in detail with its advantages as shown 
in the indicator diagram in cases of an early ‘‘cut off.” Some 
interesting particulars bearing on the value of steam-jackets 
generally, were elicited in course of the discussion. 

The sewing machine factory belonging to the Singer Manufac- 
turing Company, in Glasgow, has recently been very largely 
extended, and is now said to be the largest establishment of the 
kind in Europe. Twenty-five thousand additional feet of floorage 
has been added to the works, thus admitting of the addition of 
frown 200 to 300 operatives, making an aggregate of 1000 workmen. 
Up till the present time the works have been able te turn out 900 
machines per week, or 46,800 per annum; but their future production 
will be equal to 1400 per week. The number of machines and vices 
in operation tend to mystify even an adept in mechanical science. 
Most of the machinery is especially constructed for sewing machine 
work, and has been imported from America. This concern, though 
small as compared with the central factory in America, is worthy 
of notice, as showing that, in a remarkably short space of time, an 
important industry which promises to assume far greater propor- 
tions hag sprung up in our midst. 

The work at the Tay Bridge is going on well. Another cylinder 
has been sunk, and the workmen appear to be acquiring such expe- 
rience as that the difficulties encountered are easily overcome. 











THE CLEVELAND DISTRICT. 
(From our own Correspondent). 


THE CLEVELAND IRON TRADE: Great demand and high prices— 
THE NINE HOURS’ MOVEMENT:—The Sunderland terms granted 
at Middlesbrough—Tut CLEVELAND Bott anp Nut Works— 
THE RIVER TYNE—RAILWAY IMPROVEMENTS— PRICES. 

ALL the blast furnaces in the Cleveland district are working to 
the fullest extent, and the total make is being increased every 
month, owing to the blowing in of new furnaces. Yet with the 
recent increased power of production the supply is far short of 
the absolute requi ts, and quently prices are firmer 
than ever. At the Middlesbrough market on Tuesday No. 3 was 
sold at 60s. per ton for delivery over the next few months. The 
other qualities are being sold at proportionate prices, and there 
are strong indications that they will shortly be further advanced. 

The finished iron trade continues in a satisfactory state. In all 
the departments there is work on hand which will keep all the 
available labour steadily employed for some time to coime. There 
is a fair demand for rails, and inquiries are numerous. Bar iron 
is in good request. The plate and angle trade is remarkably 
a Rods, sheets, hoops, billets, nuts, and bolts find a ready 
market. 

I am glad to say the nine hours’ question at Middlesbrough has 
been settled definitely. On Saturday last the notices of about 
1700 men employed at the various works in the iron town expired, 
and the masters in the most liberal manner conceded all the men 
asked for. It will be recollected that after the settlement of the 
strike at Newcastle the masters at Middlesbrough conceded the 
Tyneside terms at once. A large section of the men, however, 
were not satisfied with this, and demanded the Sunderland terms, 
which means that each day’s work is to be counted by itself, and 
in the event of a man having to work overtime he must be paid 
for that overtime, whether he may have worked his full ordinary 
time during the week or not. 

I hear that the Cleveland Bolt and Nut Works, Middlesbrough, 
have recently been sold to a Manchester firm. 

The annual meeting of the Tyne Commissioners was held last 
week, and the respected chairman, Mr. Alderman Cowen, M.P., 
was unani ly re-elected. That river, under the management 
of the Commissioners, aided by their clever engineer, Mr. Ure, 
has been wonderfully improved, Ever wishful to meet the re- 
quirements of the busy north, the Commissioners have determined 
upon plans fora dock at Coble Dene. The Duke of Northumber- 
land has offered 220 acres of land to the commissioners at an an- 
nual rent of £17 per acre. Mr. Ure’s plans for a complete system 
of dock accommodation is as follows :—A dock at Coble Dene of 
twenty-three acres, to be afterwards extended to forty-six acres; 
an extension of the Northumberland Dock of sixteen acres, and a 
junction channel between the two docks. Mr. Ure proposes to 
proceed with the execution of this great work in sections, the first 
section comprising the construction of a river wall opposite Coble 
Dene, a cofferdam at the entrance of the Coble Dene Dock, and 
a line of railway to join the North-Eastern Railway; the second 
section embracing the formation of the Coble Dene Dock of 
twenty-three acres, with a junction with the Northumber- 
land Dock; the third section is the completion of the Coble Dene 
Dock, enlarged from twenty-three to forty-six acres; and the 
fourth section is the completion of the sixteen acres extension of 
the Northumberland Dock. These works, when completed, will 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 

LEEDS IMPROVEMENTS—GaAS AT BaRNSLEY - STATE OF TRADE AT 
SHEFFIELD- GREAT NORTHERN AND NorRTH-EasTERN RAILWAYS 
—TRAMWAYS FOR NEWCASTLE AND GATKSHEAD—BLYTH AND 
TyNE RaILWAY—INDUSTRY IN THE NORTH—RaILWAY GOSSIP— 
BRADFORD MODEL LODGING-HOUSE—GUN-COTTON EXPLOSION- 
STaTE OF TRADE IN SOUTH YORKSHIRE—LIVERPOOL RATLWA} 
MATTERS — RUMOURED STEAM LINE FROM BARROW-IN-FURNESS— 
STEAM SHIPBUILDING: Messrs. Backhouse and Dixon. 


THE Leeds Corporation will introduce into Parliament next 
session a bill for the execution of sundry street improvements. 

The officials of the Barnsley Gas Company have issued notices 
to the shareholders calling a meeting for the purpose of considering 
and determining whether negotiations shall be entered into for 
the sale of the company’s works to the Corporation of Barnsley. 

The general trade of Sheffield continues in a satisfactory condi- 
tion. The orders on hand for railway matérie! are sufficient to 
keep the principal firms fully employed for at least six months of 
the ensuing year. There are an more locomotives and other 
engines ordered than can be supplied very promptly. The demand 
for steel is exceedingly brisk, and prices have been firm with an 
upward tendency. Plates of all descriptions, especially boiler 
plates, are in much request. 

It now appears tolerab!y certain that the rumoured amalgama- 
tion between the North-Eastern and the Great Northern rai ways 
= not take place at present, whatever the future may have in 
store. 

It is proposed to construct street tramways in Newcastle, 
Gateshead, and the adjoining districts. The scheme which hax 
been matured upon the subject is of an extensive and comprc- 
hensive character. The Blyth and Tyne Railway Company will 
also solicit authority next session for power to construct sundry 
extensions. 

Plates and angle iron continue in great request on Teesside in 
consequence of the continued activity in iron shipbuilding. 
Cargoes of rails and chains continue to be actively shipped from 
the Hartlepools, and the orders on hand wili probably last out 
aaa Iron shipbuilding also continues active at the Hartle- 
pools, 

Surveys have been made for a new line of railway between 
Alston and Middleton, in Teesdale. The route proposed to be 
followed is through the beautiful valley of the Tees, and down th: 
valley of South Tyne. The North-Eastern Railway Company is 
staking out a line from Newcastle to St. Peter’s, Walker, Wall-- 
end, Willington, Howden, the Tyne Dock, and North Shields. The 
amounts of the contracts recently let by the North-Eastern Com- 
pany to Mr. T. Nelson, of Carlisle, are: For the Leeds an:! 
Wetherby line, about £120,000; and for the Knaresborouzh ani! 
Boroughbriuge line, about £54,000. We understand that the dircc- 
tors of the Maryport and Carlisle Railway have resolved to reduce 
the passenger fares upon the line as from January Ist. 

A new building erected in Wigan-street, Bradford, from the de- 
signs of Messrs. Andrews and Pepper, for the Bradford Mode! 
Lodging-house Company, is approaching completion, and will be 
ready for occupation early next year. 

On Friday morning a gun-cotton explosion occurred at the 
Egerton end of the Entwistle tunnel in the course of construction 
for the Bolton Corporation Waterworks, by Capt. Beaumont. One 
poor fellow named Wiseman was killed, and another man was 
much injured. This is the second fatal accident which has 
occurred during the construction of the tunnel. 

In South Yorkshire a fair demanc continues to be experienced 
for pipes, plates, &c. Two iron-cased furnaces are being erected at 
Elsecar. The boiler works at Hoyland are active ; among the 
work in course of execution may be mentioned five Cornish 
boilers, each weighing from 14 to 15 tons, for Earl Fitzwilliam’s 
new colliery at Lower Stubbin, near Parkgate. There has been 
no decline in the deliveries of steam coal to Hull and Grimsby ; 
engine fuel has also been in request for Lancashire ; a good de- 
mand is experienced for coke. 

Among the bills which are being prepared for the next session 
of Parliament is one providing for the formation of additional 
railway communication between Liverpool and the coal-fields of 
Wrexham and Ruabon. 

There was a rumour on Monday at Liverpool that a number of 
capitalists, headed by the Duke of Devonshire, are in negotiation 
with a celebrated Liverpool and Glasgow firm, who run steamers 
between this country and Canada, for the purchase of their entire 
fleet of twenty steamers, with a view to the establishment of a 
line of steamers in connection with Burrow-in-Furness, the centre 
of tte hematite iron ore trade. The rumour appears, however, to 
stand in need of further confirmation. 

Messrs. Backhouse and Dixon have taken the premises lately 
occupied by Messrs. D. Joy and Co., and are adding them to their 
yard, At the present time they have thirteen large vessels in 
different stages of construction ; all of these are to be delivered 
before June next. One of the recent launches of Messrs. Back- 
house and Dixon has been the screw steamer Richmond, 220ft. 
long, ig tons burthen, and fitted with engines of 220-horse power 
nominal, 
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Notices of different railway companies showing their intention 
to apply to Parliament for power to construct additional lines in 
the North of Evgland are now before the public. I regret that 
amongst those there are none that will thoroughly deal with the 
great requirements of the Cleveland district. The North-Eastern 
Railway Company will certainly improve the facilities for carrying 
on the iron trade if they obtain power to make their new line con- 
necting the north-east part of the Durham coal-field with 
Stockton. But everybody who knows the Teesside district cannot 
fail to see that this Fm ge new line should have jvined Mid- 
dlesbrough. Why does the North-Eastern Railway Company 
hesitate about the making of a tunnel under the Tees at the iron 
town? If they do not make a coast line now, another company 
will assuredly some day step in and do it. 

The prices of iron are as follows :—Pig iron, No. 1, 60s.; No. 2, 
58s. 6d.; No. 3, 57s8.; and No. 4, 55s, The prices of manufactured 
iron are as follows :— Common £7 to £7 2s. 6d.; cable iron, 
£7 12s. 6d. to £8 2s, 6d.; ship plates, £8 17s. 6d. to £9; boiler 
plates, £9 5s. to £9 10s. ; rails. £6 lis. to £7; colliery rails, £6 17s. 
to £7 1s,; puddiled bors, £4 17s. G1. to £5, 
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THE CORNISH PUMPING ENGINE. 
No, XVI. 

*  Whirn this impression we publish the working drawings 
of a 60in. pumping engine, designed by Mr. Heury Davey. | 
It forms a good example of modern practice. We publish 
with it a detailed specification, and purpose in a future 
impression to give specifications of the buildings and 
builers, 

SpeciricaTion oF A 601x, Cornisu Pumpine EnGing. 


To have a cylinder 60in. in diameter and 10ft. stroke ; 
to be constructed according to the design shown on the 
general drawing, No. 1, and the several detail drawings, 
to follow. 

Cylinder —To be 60in. internal diameter when bored, 
and 623in. external diameter. To have bracketed flanges 
for the attachment of cover and steam jacket. The flanges 
to be each lin. thick, and provided with liin. diameter 
square bolt-holes in the cover flange, and lin. diameter 
ruvund bolt-holes in the jacket flange, the holes to be about 
7iv, apart between centres; brackets to be provided be- 
tween the holes, each liu. thick; to be cast vertically in 
the mould, flanges downward, to be cast 13ft. long, and 
a Jength of 1ft. from the top of the casting to be cut off 
when the cylinder is in the boring machine. A projecting 
ring to be provided on the outside of the cylinder at each 
end, and properly turned to fit the steam jacket. 

Steam Jacket.—To be 65in. internal and 672in. external 
diameter; to be cast vertically, with an extra length of 
lft., which is to be cut off in the boring machine; to be 
bored at each end to receive the steam cylinder. Flanges 
to be lathe-faced. The top flange to have square and the 
bottom flange round holes; holes to be each 13in. diameter, 
and the same distance between centres as those of the 
steam cylinder; to have 14in. diameter branch for steaming 
stufling-box; a 4in. branch, with stuffing-box joint for 
connection with steam pipe, and a 4in, branch for drain 

pipe. 

; Cylinder Cover.—To be 9in. deep and 2}in. thick in the 
hody and flange; tu have twelve radial ribs, each 1{ip. 
thick; to be turned to fit cylinder, and the flange to be 
faced. The stuffing-box to be Sin. diameter and 1S8in. 
deep, with a turned cup flange, to receive false cover; to 
be bored and fitted with gun-metal bush and “lantern 
brass.” The “lantern brass” to be of gun-metal din. 
long, properly bored and turned. The gland to be bored 
aud turned and fitted with gun-metal bush, turned taper, 
and put in from the underside, extending the whole length 
of the gland; to be accurately bored to fit the piston-rod. 
The stuffing-bux to have three 2in. gland bolts; each bolt 
to have flat threads, four to the inch, and provided with a 
collar and cotter for attachment to the stuffing-box flange. 
Yo be 10in. long from the collar to the end. Bolts and 
nuts to be finished bright. The flange of the cover to 
have holes drilled to fit holes in steam cylinder. The holes 
to be 1,*;in. diameter, and the cover to be secured to the 
jacket by means of liin. bolts and nuts, finished black. 
‘The covers to be provided with two wrought iron rings, one 
to each of the two, for the purpose of lifting the cover by. 
The rings to be made of 1in. diameter round iron, and to 
be 3tin. internal diameter; the cover to have recesses cast 
in under side, to clear bolts of junk ring of piston ; false 
cover to be #in. thick throughout, in two concentric parts; 
to have turned joints, aud to be finished bright on the 
outer surface. 

Cylinder Bottom.—To be 17in. deep, 3ft. 81in. from 
ceutre to face of eduction aperture; aperture to be 10in. 
deep by 20in. wide. Main body of the cylinder bottom to 
be 2in. thick; flanges, 2\in, thick; bottom flange to have four 
bosses for holding-down bolts; bosses to stan] 14in. above 
the flange, with side brackets each 1fin. thick. Cylinder 
bottom to have upper flange faced in the lathe, and to have 
a raised turned ring to receive bottom of steam cylinder; 
to have square holes lin. diameter in flange to fit bolt- 
holes in steam jacket flange. Flange of eduction aperture 
to be planed; to be 1!in. thick, and provided with fourteen 
ltin, diameter square bolt-holes, to fit bolt-holes in bottom 
nozzle; flange to be bracketed between the bolt-holes; 
brackets to be lin. thick. 

Piston.—To be 12in. deep, 1jin. thick on the table, and 
lsin. thick on the rim ; to have eight radial ribs, each 1tin. 
thick; boss to be 1#in. thick, bored to fit piston-rod, and 
to have cotter hole 5in, deep by lin. wide, for secaring 
the rod to the piston ; cotter to be of steel. The junk ring 
to be 3in. deep and Min. wide by ]}in. thick on the table, 
and 23in, thick on the rim; to have eight lin. holding- 
down bolts; the bolts to have L heads, and to be secured 
into recesses cast in the piston by means of lewis keys in 
the usual way. Piston to have two eccentric spring 
packing rings of cast iron, each din. deep by 24in, by Ltin. 
thick; to be bored aud turned aud properly faced, steam- 
tight. The junk ring to fit both steam-tight on the edge 
of upper rivg and on the rim of the piston. The junk 
ring bolts to be provided with pins to prevent the nuts 
from loosening. 

Top Nozzles.—To be provided with governor, steam, and 
equilibrium valves. The governor valve to be single-beat, 
Din. diameter, of gun-metal, with gun-metal seating; the 
steam valve of gun-metul, internal double-beat 9in. dia- 
meter, with gun-metal seating. Equilibrium valve to be 
similar in design to the steam valve, to be 12in, diameter, 
of gun-metal; nozzles to have lathe-faced flanges for the 
nozzle covers, and to be bored to fit covers; flanges to 
steam, equilibrium, and cylinder branches to be planed ; 
cylinder branch flange to be provided with fourteen bolt- 
holes, drilled to fit aon on steam cylinder; flange to be 
ljin. thick, and bracketed between the bolt-holes with 
brackets lin. thick; metal in the body of nozzles to be 
liin, thick; nozzle bonnets to have stuffing-boxes and 
flanges turned bright; stuffing-boxes and glands to be gun- 
metal bushed, each bonuet to be secured by means of 
eight lin. stud bolts and nuts; bolts and nuts to be finished 
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bright; stufling-boxes and glands to be bored to fit 1iin. 
diameter valve spills, 

Bottom Noccle.—To be provided with a single eduction | 
valve; valve to be of gunmetal (internal double-beat) | 


of nozzle to be liin. thick, with flanges lin. thick ; the 
branch aperture to be 10in, deep by 20in. wide ; nozzle 
cover to be finished bright ; stuffing-box to be gun-metal 


16in. diameter, with gun-metal seating; metal in the body , 


bushed, to take l3in. valve spill; gland to be finished | 


bright, and gun-metal bushed ; centre of eduction valve 


| to be in the line with the longitudinal centre line of the 


engine ; the equilibrium pipe to be attached to the nozzle 
by means of a stuffing-box joint ; the gland to be finished 
bright, and provided with four 1!in. diameter bright bolts 
pe nuts ; nozzle bonnets to be secured by means of eight 
lin. bright stud bolts and nuts; nozzle branch flange to have 
drilled bolt-holes, and secured to the cylinder bottum by 
means of fourteen 1{in. diameter bolts and nuts ; flange 
to be bracketed between the bolt-holes ; brackets lin. 
thick ; eduction branch to have bracketed flange drilled 
to receive eight llin. bolts ; brackets tiv. thick. 

Steam Pipe.—To be Qin. internal avd 10jin. external 
diameter ; flanges to be lin. thick, jointed by means of six 
Zin. bolts and nuts to each ; to have stuffing-box connec- 
tion with steam jacket ; to be 12ft. in length ; flanges to 
be faced. 

Equilibrium or Perpendicular Pipe.—To ve 12in. internal 
and 13%in, external diameter, with faced flange for attach- 
ment to top nozzle; flange 1!in. thick, to be turned to 
fit stuffing-box on bottom nozzle ; top flange to be jointed 
by means of six 1{in. bolts aud nuts. 

Eduction Pipe.—To be 1Giv. internal and 16in. external 
diameter, with flange connection to bottom nozzle ; flange 
liin, thick, to have eight 1!in. bolts and nuts, and to be 
bracketed between bolt-holes; brackets ?in. thick; to 
have stufling-box expansion joint in middle of pipe, and 
spigot end for rust joint connection to top of receiver ; 
stuffling-box to have four Zin. stud bolts and nuts; to have 
proper bracket cast on the outer end of the pipe to support 
feed pump. 

Condensing Work.—Receiver to be 30in. internal and 
32in, external diameter, to have flanged branch to take Gin. 
(external diameter) injection pipe; the injection pipe to 
have gun-metal valve with screwed spindle, riveted in 
position to give an opening of !in wide; the outer end of 
the injection pipe to have gun-metal valve and seating, 
with eye on valve for attachment to injection rod ; injec- 
tion pipe to have lathe-faced flange connection with receiver, 
jointed by means of four 3in. stud bolts and nuts. 

Pan.—To be 14in. deep and 1in. thick throughout ; to 
have rust joint connection with air pump and receiver ; to 
be bored to receive bottom of air pump. 

Air Pump.—To be 30in. internal and 32in, external 
diameter, truly bored, turned to fit pan, and lathe faced on 
the upper flange to receive hot-water cistern ; to have three 
lugs cast on outer side, each liin. thick, bracketed with 
two lin. thick brackets to each ; brackets to receive lin. 
holding-down bolts; top flange to be bracketed be- 
tween the bolt-holes, brackets lin. thick ; to have twelve 
Zin. bolts and nuts. 

Swimming Cover.—To be 1 tin. thick, having four radial 
ribs extending from the stufting-box to the circumference, 
each lin, thick; stuffing-box and gland to be gun-metal 
bushed, and to have three Zin. stud gland bolts and lock 
nuts ; cover to be lathe-faced to form valve-beat. 

Hot-water Cistern.—TYo be bored to 30!in. diameter in 
the neck, and turned to fit top of air pump. Dovetail 
groove to be turned to take lignum vite, to form valve- 
beat for swimming cover. 

Air Pump Bucket.—To be turned to receive gasket 
packing, and faced to receive rubber valves ; to be per- 
forated with openings as follows; bars to be jin. wide, 
and openings lin. wide ; coned guard to be turned and per- 
forated with holes. Lubber valve to be Zin. thick and 
25in. diameter. 

Feed Pump.—To be Sin. internal and 10in. external 
diameter ; stuffing-box tu have four lin, stud gland bolts 
and nuts ; plunger to be 7iv. diameter; suction and de- 
livery valves to be each single- beat, of gun-metal, with gun- 
metal seatings; to be 4iu. diameter ; feed pipes to be Sin. 
diameter. 

Beam.—To be of cast iron in two plates, each of the fol- 
lowing dimensions :—Length from centre of gudgeon to 
each of the end centres, 17ft. ; ditto to centre of air pump 
pin, 7ft. 9in.; ditto to centre of feed pump pin, 4ft. ; 
ditto to ceutre of motion pin, 9ft ; diameter of centre boss, 
25in ; depth in centre, 5ft. Gin. ; diameter of outer bosses, 
26in ; distance between plates, 2ft. Giu.; diameter of hole 
in centre boss, 13}in.; thickness of centre boss, 14in.; 
diameter of holes in end bosses, 72in. ; diameter of end 
boss (indoor) for catch eyes, 15in. ; thickness of eud bosses, 
7iin, ; diameter of small bosses, 9in. ; thickness of end 
bosses, 5iin.; thickness of plates, 23in.; thickness of 
plate at edge, 5in. All the bosses to be bored to receive 
the pins; the two sides of the beam to be held together 
by means of six liin. bolts and nuts, with cast iron dis- 
tance pieces between the plates. 

Main Stools.—To be two in number, each 3ft. 3in. high ; 
to be 2tin, thick throughout, with ribs 2}in. thick ; to be 
planed on the bottom to fit wall plate, and planed on the 
top to take the plummer block. 

Plummer Blocks.—To be two in number ; to have gun- 
metal bearings 2in. thick in the bottom aud fin. thick at 
the sides ; bearings to be properly bored, and fitted to 
plummer blocks ; to be bored to 12in. diameter and to be 
12in. {Jong ; top blocks to have bright wrougbt iron 
handles for the convenience of lifting by ; plummer 
blocks to be planed, and fitted and secured to the stools by 
means of four 2in. bolts and nuts in each, 

Wall Plate——To be 34in. thick by 5ft, wide by 12ft. 
long ; to be planed to receive main stools, Main stools to 
be secured to wall plate by means of four 2in, bolts in 
each, Wall plate to _ bolted down by means of six 24in, 
holding-down bolts, each 8ft. long; each bolt to have a 
circular wall plate l4iu. diameter, and 2}in. thick; the 
Jower end of each bolt to be 3in. square, and provided 








with proper cotter. 

Beam Gudgeon.—To he 13! in. diameter in the hody, and | 
Git, long, of best haramered iron, properly turved all over, 
with journals lin, diameter aml Lzin, long ; to be Sft. | 
vin, between bearings ; to be fitted to Leam, and secured 


by means of three wrought iron keys in each side; keys 
to be 2}in. wide by Liin. thick. 

Main Link Pin,—To be of best hammered iron, 73in. 
diameter, with bearings 7in. diameter and 7in. long ; dis- 
tance between bearings, l4in., to be secured to the 
beam by meaus of six wrought iron keys, each 2in. wide by 
lin. thick. “ 

Motion Pin.—To be of best hammered iron 4in. dia- 
meter, turned throughout, with proper bearings for back 
links; bearings to be 3in. diameter by 34in. long ; to be 
lft. 10in, between bearings, 

Motion.—Main links to be 5ft. in length between 
centres; back links to be 5ft. ditto; parallel bars, 8ft. 
between centres ; radius rods, 10ft. 14in. between: centres ; 
main links to be Gin. wide by 2in. thick at the sides, and 
Gin. by 3in, at the ends ; to be fitted bright, and to have 
gun-metal bored and turned bearings; bearings to be 
2} in. thick at the bottom and jin. at the sides; to be 
fitted with cast iron tightening screw, 3in. diameter flat 
thread, as per drawing; parallel bars to be of best ham- 
mered iron ; bearings to be 23in. in diameter and 33in. 
long ; to be fitted with loops, gun-metal bearings, cotters, 
and gibs, cotter holes to be 3iv. long by 3in. wide; 
bars to be 2in. diameter in the neck by 2}in. diameter 
in the middle; screws to be 2tin. diameter; distance be- 
tween centres of bars 3ft. 33in. Radius rods: bearings to 
be 2jin. diameter by 33in. wide.; to be fitted with loops 
and bearings similar to those of parallel bars; rods to 
2in. diameter in the neck and 2in. diameter in the middle; 
back links to be 2ft. 1Jin between centres; top bearings to 
be 3in. diameter by 3}in. long; bottom bearings, 3! in. dia- 
meter by 33in. long ; diameter of hole for plug rod pin, 
23in.; pin to be 3lin. diameter, with bearings 3in. by 3in; 
motion to be finished bright throughout, and all gibs and 
cotters to be of steel. 

Piston Cap.—To be of cast iron, 12in. diameter, with a 
half-round moulding around the neck 3in. deep; to be 
133in. wide in the boss; boss to be 1S8in. diameter, bored 
to receive cap pin 71in. diameter ; to be bored to fit piston- 
rod, and provided with slotted cotter hole 7}in. long by 
ljin. wide ; cotter to be of cast steel. 

Catch Eyes.—To be of best hammered iron; boss 1 5in 
internal diameter and lft. llin. external diameter, to be 
2\in, thick in the boss and top part, and 14in. thick in the 
middle ; hole for catch-piece to be 111in. deep by 2in. wide; 
depth of catch-piece in middle, 10in.; length of catch-piece, 
8ft.; to be held in position by means of a 2in, rod, having 
nut and collar on catch-piece, and loop with cotter and 
gib on the opposite end for attachment to motion pin. 

Anchorage Blocks.—To be fitted with turned wrought 
iron pin to fit radius rod bearings, and to be secured to the 
main girder by means of four 2in, bolts and nuts in each. 

Piston-rod.—To be of best hammered iron, 6in. diameter, 
made to detail drawing, aud secured to piston by means of 
a wrought iron cotter 14in. thick by Sin. wide. 

Ply-rods.—To be two in number, each 2}in, diameter, 
one to be fitted with mahogany tappets for the equilibrium 
and eduction horns, and the other fitted with a variable 
expansion steam tappet, which shall vary the expansion 
from a cut-off of ;';th to ! stroke. 

Gear Eyes —To be of the following dimensions :— 
Length of steam eyes between centres, 3!in.; ditto of 
equilibrium, 5in.; ditto of exhaust, Gin.; ditto of balance, 
Yin. ; ditto of injection, 5in. 

Gear Arbors.—To be 2}in. diameter; top arbor to have 
steam eye; centre arbor equilibrium eye; and bottom arbor 
eduction and injection eyes; steam and eduction arbors to 
have outside quadrants with catches, worked by means of a 
single cataract ; the cataract rod loop to have adjustable 
release rollers, so arranged that the eduction quadrant may 
be released a littie before the steam quadrant; each arbor 
to have a balance eye, rod, and weight; the equilibrium 
arbor to have a quadrant made to interlock with a quad- 
rant on the eduction arbour, placed inside the arbor posts, 
so that the equilibrium valve may be held closed till the 
closing of the eduction valve; each of the arbors to have 
proper handles and horns as per detail drawings. 

Air Pump Rod.—To be 3in. diameter ; bearing to be 
din. diameter, and 4in. long; thickness of gun-metal in top 
to be ]4in.; ditto in bottom, 3in.; length of cotter hole, 
33in.; width of ditto, Zin.; cotter to be of steel; rod to 
be jointed to cap of bucket-rod; cap to be 4}in. diameter, 
with steel cotter 33in. by Zin. thick ; pin in joint to be 
3iv. diameter. 

Feed Pump Rod.—To be 2in. diameter ; bearmg to be 
3hin. by 34in.; thickness of gun-metal in top to be lin, 
and in bottom Zin. 

Holding-down Bolts —To be four in number, each 
screwed with flat thread 3in. diameter and 12ft. Gin. long; 
to be square at the bottom end, 4in, diameter, provided 
with proper cotters and cast iron plates 15in, diameter by 
3in, thick, 





HOUSE OF COMMONS COMMITTEE ON 
PATENT LAW. 
No, IX, 

Our shorthand reports of the evidence given before the House 
of Commons Committee on Patent Law began with the third 
sitting of the Committee, consequently we did not publish the evi- 
dence given by Mr. W. R. Grove and the Master of the Kolls, 
an omission which we will now rectify. At the first meeting of 
the Committee Mr. Bernhard Samuelson, M.P., presided. 

Mr. William Robert Grove, (.C., F.R.S., deposed that he was 
a member of the Royal Commission on Patents which sat in the 
year 1863-64, and as a barrister had had much experience in 

tents for many years. Taking the present state of the patent law 
“ thought that the nation would be much better without it, 
although perhaps he was not theoretically in favour of the abolition 
of patents, if a good mode of granting them could be devised. 
Inventions so crowd upon each other that it is often impossible to 
say where one ends and another begins ; suppose twenty-four inven- 
tions to run over a certain period, and to run into each other, and 
that litigation takes place between C and D, who are neither the 
first nor the last in the alphabet ; oom Oe 4 es an 
important improvement to the invention of A an ; there is no 
mode at soba devised, nor could he suggest any mode, by which 


| « limited protection could be given to C equal to the value of his 


invention, He must either have such a protection as virtually 
places the trade at his mercy for fourteen years, or he must have 
wo protection at all, If C had not made the_invenden, probably 
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in the ordinary course of trade and competition somebody else 
would have made it within six months. Another important 
element is the power of money. Suppose C to be wealthy or to be 
supported by capitalists, if the invention, though not great in itself, 
be sufficient to command future improvements on it, it might be 
worth the {while of the capitalist or the inventor to spend, say, 
£1000 a year in litigation, ‘‘ in order,” as he heard them remark, 
“to keep the thing alive.” He did not see very well how to 
prevent this, without making considerable changes in the present 
system, Thedefendant, or person attacked, may not have £1000 a 
year tospend. There area large number of smail and frivolous 
inventions. Suppose an enterprising] tradesman to have made a 
new lucifer match box or an improvement in a pocket-book clasp, 
and to have spent £50 in such an invention and in stocking his 
shop with specimens, and then to receive a letter from a patentee 
stating he has infringed a patent. If the tradesman litigates the 
case, he can hardly do it at a lees cost than £1000; £500 would be 
a very cheap and exceptional case indeed ; it is therefore best for 
the man to “knock under,” and put old clasps on his pocket- 
books. He had heard of £20,000 a year being made by a trivial 
invention if it was a thing which the public must have, 
There are very few persons who know what patent litigation is. 
Mr. Bovill’s patent was a very notorious case, and the litigation 
over it might have been endless, because by law a decision between 
A and B, against B, is not binding in an action on the same sub- 
ject matter between A and OC, and, therefore, as fast as there was 
afresh infringer of Bovill’s patent, that fresh infringer had the 
right to raise, not only all the points§previously raised, but any 
fresh ones, so that there might be no end to the litigation, except 
by the exhaustion of the purse. It had been suggested that after 
a certain amount of litigation a potent should be irreversible, but 
he thought an irreversible patent an impracticable thing. It was 
an undecided question among lawyers whethera patent for a mode 
of manufacture covers the manufacture itself ; for instance, there 
is no telling whether a merchant importing flour prepared by 
Bovill’s process from France or the United States into this 
country might or might not be an infringer of English patents. 
Another difficulty in connection with patents is the closeness with 
which one invention presses on the heels of another, so that it is 
hardly possible to draw lines of demarcation between them. The 
fish,yjoint case on the Great Northern Railway is an example. The 
tishes for railways were used plain, and a man took out a patent 
for using them with grooves, which prevented the heads of the 
screws turning round, and which also lightened the fishes. That 
was contested at great length, and different decisions were come to, 
The Court of Queen’s Bench decided in favour of the patent. The 
Court of Exchequer Chamber reversed the decision, but with, he 
thought, a difference of opinion among the judges. The House of 
Loids ultimately upheld the decision of the Court of Exchequer 
Chamber, and decided that it was not a subject for a patent. It was 
alleged that the fish-joint for a railway was not new in itself, and 
that the grooving and the square head of the rail were common 
expedients, and that it had been done in wood by Mr. Brunel. All 
this was quite apart, in one sense, from the question whether it 
was a valuable invention. In consequence of the close approxima- 
tion of inventions the subject matter of a patent became a more 
and more contestable subject, although until the case of Brooks 
and Aston, which took place fifteen or twenty years ago, hardly 
any patent was upset on the ground of the thing not being the 
subject matter of a patent. This change may have arisen, in some 
degree, from the judges becoming more familiar with the bearing 
of inventions on each other, and partly from the fact that the 
more scientific the mind of a judge the less likely he is to think 
that an alleged invention is an invention. The effect of the pres- 
sure of inventions on each other may be stated in mathematical 
terms thus :—‘**If the number of intercalations is infinite their 
difference becomes zero, and thus there would be no invention.” 
The present notion that the inventor has an absolute right to a 
monopoly is a very crude one; he held that it was a matter of 
favour, which ought to be (if it could he) exercised with dis- 
cretion. The theory now is that a patent ought to be granted 
for every invention. It would be impossible for the law 
ofticers of the crown, without giving more attention to the 
subject than they now do, to decide on the point of the 
novelty of inventions, except in very obvious cases, The 
three grounds on which patents are commonly litigated are : (1) 
Novelty; whether the man is the first inventor, and whether the 
idea itself is new with regard to publicity; (2) infringement, 
which merges or mixes itself up almost always with the question 
of novelty ; (3) whether it is tit subject matter fora patent. In 
the case of the discovery of dyes produced by aniline a chemist 
discovers a substance obtained from coal tar, aniline, and that by 
treating it with certain substances a very beautiful colour is pro- 
duced. He believed that the original man who discovered that 
process obtained no patent for it, and probably he could not have 
got one. As to the number of patents running into each other, he 
thought there might be 100 on that subject. The merit, of course, 
was in the original discoverer, who obtained no patent. All those 
persons compete, and at last one of them, partly perhaps by merit, 
and partly by purse, carries on the litigation to a certain extent, 
and obtains the command of the trade; and so it is with a vast 
number of other inventions. He thought Mr. Perkins was not the 
first discoverer of it; he was certainly the first person who took 
out a patent for it, but hedid not think that Mr. Perkins was the 
first discoverer of the original fact. With regard to a great 
number of inventions he believed that they would be made with- 
out any patent at all; and that brought him to what perhaps 
should be the second branch of the question, namely, the desira- 
hility, or the contrary, of having letters patent. He would, with 
the permission of the Committee, give his notion with respect to 
why it would be desirable, if it could be done satisfactorily, of 
which he had great doubt, to protect certain classes of inventions. 
There are some inventions, such as those he had been naming, 
trifling ones, which are certain to be taken up by the public as 
soon as they are known. If aclasp to a pocket-book is ornamental 
and convenient hundreds of tradesmen will instantly take it up; 
but suppose he invented a new mode of iron or copper smelting, 
to practise which would invelve an alteration in plant, and new 
instruction of skilled labour, and a vast number of other changes, 
everybody involved in those branches of manufacture will have a 
clirect and almost paramount interest in not adopting his inven- 
tion, because he must incur very great expense on what may be a 
problematical thing, and must encounter a new series of competi- 
tive oppositions; and when people in the trade have done all that, 
the patent being for a new thing, in all probability it would be 
improved in a very short time, and they might have to take out 
a licence from another patentee; consequently, there are certain 
classes of inventions io which it is an inevitable consequence that 
trade competition and human inertia will produce opposition, or 
at least neglect; and those inventions would probably be generally 
inventions of great importance. The greatest inventions sre 
the least likely to be taken up by the public, and for the 
greatest inventions, from which at present we have no means 
by our patent Jaw of severing the minor ones, and we really 
require patent laws, because for those great inventions they ought 
to have some means of giving the inventor a fulcrum to work on, 
so as to induce him, or the capitalist who backs him, to force his 
invention ou the public. Now how were they to do that? Most 
of the honourable members of the Committee would perhaps agree 
with him that the notion of Government rewards is quite out of 
the question. ‘To make political interest for inventors would be 
simply to have that man rewarded -who was the most ingenious 
beggar. To his mind it is not worthy of argument. He was per- 
fectly prepared to justify what he said if any of the Committee 
thought that any practical plan could be devised, but he thought 
that it would lead to a perfectly impracticable result, that instead 
of having inventors attending to their own business, they should 
have them running about the corridors of the House of Commons 
trying to obtain rewards for their inventions. He had considered 
that subject a good deal, and heard it a good deal discussed. Then 








what is next best? They might suggest a number of things, but | Ransome, Mr. W. D. Sims, Mr. John Head, 


they would come ultimately to this, whether they could not effect 
their purpose by something like letters patent; that is to say, by 
making the invention reward itself. Of course that was a 
very unequal and irregular reward, like most other human re- 
wards ; but he did not put letters patent on the ground of reward- 
ing the inventor. He did not think that it was the business 


of the Government to be charitable or to give medals as tutors | \ r L 
present social manner to express, collectively and publicly, their 


at school do ; it is not a ground on which the Government could 
act, and if Government were to act in all things on that principle 
it would Jead to an impossibility, to a theoretical Laputa. The 
real reason for rewarding the inventor is pour encourager les autres, 
to induce inventors to make their invention and to work it, or, 
so to speak, to force it onthe public. The benefit, and the benefit 
alone, which he thought should be tooked for from letters patent, 
is the benefit to the public. He refused to consider it a matter of 
right. He considered it entirely a matter of expediency. He did not 
in the least recognise a right in it. The merit of the great scientific 
man whose discovery leads to a thousand valuable inventions is 
immensely greater than that of the man who takes a single valu- 
able commercial step; but though they gave the former some 
titular honours, they would pay the physician for saving the life 
of achild far more dearly than they would pay a man for dis- 
covering the law of gravitation. It is idle to talk of apportioning 
reward to abstract merit ; the future must decide that ; they must 
look to the practical question of immediate benefit to the State. 
He submitted that the sole ground on which letters patent can be 
held justifiable or permissible is that they are beneficial to the 
public. If they are, and, so far as they are, keep them. If they 
are not, abolish them. Now, if they could sever those great and 
valuable inventions from the minor ones, and grant letters 
patent for the former, they would benefit the public, because they 
would have the patentee, or those who took up his invention, 
interested in promoting the invention, enforcing it on public 
notice, and they would never do that unless they could get some 
profit by it, though the profit would be limited for a period 
of years. He should almost say that the larger the inven- 
tion the longer the time it takes to force it on the public, because 
the greater the change in the existing interests of the manufacture 
must be, therefore the larger the invention the less likely it is to 
command a reward in a limited time, and that would lead up to 
what is done in other countries, and what he had thought a deside- 
ratum, namely, not having a hard and fast line, and granting all 
patents for fourteen years, but granting some for a longer and 
some for a shorter time. <A patent is always granted for fourteen 
years, although, of course, it drops if the person who holds it does 
not pay the fees at the fixed time. If they granted a man a 
patent for three years, and without power of prolongation the 
public would be only deprived of that invention for three years ; 
but if they granted it to him for fourteen years, on condition 
of his paying £50 at certain times, the public would have no 
power, because he can keep the patent up for the fourteen years. 
The next question he wished to consider was whether any means 
could be devised whereby the trivial patents could be reasonably 
and approximately separated from those of greater value. At 
present it is almost impossible to perform a series of laboratory 
experiments in chemistry, electricity, or photography, without 
infringing some patent, so thatthe multiplicity of small payments 
is avery serious injury indeed. He should advise that if they 
continued the system of granting patents they should grant them 
for five, ten, and fifteen years, or three, seven, and fourteen years, 
or something of that kind, according to the original scope of the 
invention. He would propose « preliminary inquiry into letters 
patent, and such an inquiry as would prevent the granting of 
more than about 100 patents in year, instead of several thou- 
sands as at present. He thought that a patent should be an 
exceptional thing, granted upon a strong primd facie case being 
showed, and that the said patent should not be in any case a 
matter of right or a matter of claim. By this plan they might 
reject some valuable inventions, but he did not think that they 
would reject many. It was better to reject a few good inventions 
than to flood the world with inventions which might hamper 
trade and commerce to a very considerable extent and lead sanguine 
inventors to ruin. With regard to the larger inventions, the first 
question of the tribunal when one was brought before it would be, 
“What does it purport to be? Never mind at present whether 
it is practicable or novel.” Say that it purports to be an inven- 
tion to get rid of the deleterious copper-smoke which devastates 
whole tracts of country, is injurious to vegetable and animal life, 
and is an abominable uuisance. He should say that such an 
application was a fair one to be entertained. Secondly, he should 
ask, ‘‘ How does it purport to effect that? Is it plausible or not?” 
If the specification gave a probable means of solving the problem 
he should ask, “‘Is the invention primd facie new?” He thought 
that a lawyer, aided by experts, could get tolerably accurate 
replies to such questions as these with respect to any invention. 
If the tribunal consisted of mere commissioners, receiving small 
salaries, it would soon become inefficient and grant too many 
patents. If the tribunal happened to refuse a valuable invention 
(which in course of time it must do) there would be such an 
amount of invective in the press, such powerful speeches in “he 
House of Commons, such a row, in short, that he believed it would 
be almost impossible to stand against it. The Judicial Committee 
of the Privy Council is removed by age and position from being 
affected by any of these matters; people may grumble as much 
as they like abont an invention being refused, but the Judicial 
Committee would not care a fig about it, and if they could get 
such a body as that they might do some good. They mizht have 
one or two common law judges who might sit in a separate court 
as a tribunal, both for seeing what letters patent should be granted 
and also for trying patent cases without a jury. He would 
make appeals exceptional. In common law there are four appeals; 
a rich man can always appeal, whereas a poor man cannot, so that 
the power of the purse becomes predominant. He would have 
the provisional specification published, and not kept secret for six 
months as at present. Much of the remainder of Mr. Grove’s 
evidence related to the constitution of his proposed tribunal. 








fHE NINE HOURS’ MOVEMENT AT THE 
ORWELL WORKS, IPSWICH. 

Ara moment when trade disputes exist throughout the length 
and breadth of the land, it is pleasant to find a spot where the 
relations of labour and capital, employer and employed, are all 
that can be desired by the most sincere philanthropist. We shall 
not here enter upon any consideration of the well-worn adage, 
that there are faults on both sides in most trade disputes. Itis a 
more pleasant task to cite a case where there appears to be faults on 
neither side, and this is afforded by the conduct of both masters and 
wen at the Orwell Works, Ipswich—Messrs. Ransomes, Sims, and 
Head. Some time since the men asked for the extension of the 
nine hours’ movement to them, and the masters met them in so 
frank a spirit that the men got up a soirée to celebrate the conces- 
sions granted by the firm. This soirée took place on lriday even- 
ing in the Public Hall, Ipswich. Each shop had been represented 
in the deputation as to the pine hours, and each shop was repre- 
sented on the Soirée Committee, who composed the delegates form- 
ing the deputation as follows :—Messrs. W. Garrard, R. Haggar, 
G. Cobb, W. Wright, R. Webb, C. Grant, J. Hill, F. Tucker, 
Curtis George, J. Gosling, G. Meaden, W. Mallett, J. Horn, C. 
Dorling, J. Vince, I’. Dalby, J. Robinson, F, Barwell, 8. Tricker, 
A. Palmer, N. Bugg, and E. Worrel. Mr. 8. Orriss was the 
chairman, T. Gooding, treasurer; Charles Hunt, secretary ; and 
G. Mason, assistant secretary. 

The chair was taken, at the request of the employers, by Mr. 8. 
Orriss, chairman of the Workmen’s Comwittee, and Mr. James 
Allen Ransome, the venerable and much respected head of the 
firm, was seated on the platform, supported by Mr, Robert Chas, 


Mr. J. E. Ransome, 
Mr. J. R. Jefferies, Mr. G. A. Biddell, Mr. W. Alexander, Dr. E, 
Christian, Mr. Mills, &c. 

After the performance of a concert, several speeches were made, 


| which we regret we cannot reproduce owing to their length. The 





following address was presented by the workmen through Mr. 
Hunt —“ That this assembly of the employés of the Orwell Works 
having invited their respective employers to meet them in the 


deep sense of the courtcous reception given to the deputation ap- 
pointed to petition for a reduction of the hours of labour, and also 
the generous manifestation of sympathy with the proposition then 
submitted, and the kind and conciliatory way in which the con- 
cession was made, do hereby convey their hearty thanks for the 
same, coupling with them the earnest wish that a rich portion of 
that double blessing, peace and prosperity, may continue to be 
the happy experience of the establishment. And may the time be 
very far distant when anything may arise tending to destroy that 
good-will which for so many years has existed in our midst; but we 
sincerely trust that in the hopeful future all things may continue 
to work together in harmony, and tend to strengthen and deepen 
the mutual respect and esteem that should ever subsist between 
employers and employed. That these sentiments may be received 
in the same spirit in which they are presented is the united desire 
of all who now testify their cordial assent to the same, and beg of 
their acceptance.” 

Perhaps the most interesting speech of the evening was that of 
Mr. James Allen Ransome, the head of the firm. It wasjust sucha 
speech as such a man should make—warm, cordial, and sincere. 
Here is an extract:—‘‘It might be interesting to them to know 
a little of the general history of the establishment. Some eighty 
or ninety years ago his grandfather came to Ipswich to establish a 
foundry. That foundry was in an old malting, and was the same 
place in the upper part of the town in which they carried on work 
till some years back. He was subsequently joined by his (Mr. Ran- 
some’s) father and by his uncle Robert. Subsequently Mr. May 
came into the firm, and later on his present partner, Mr. Dillwyn 
Sims, Since then a whole batch of younger partners entered, and 
he trusted that the principle which actuated his grandfather, 
and was carried on by his father and uncle, would be that 
which should guide the future relationship between em) loyer and 
employed. In the establishment of a business like tl.is there had 
been many difficulties. It had not been universal prosperity ; there 
had been days of rejoicing and some of great anxiety. He recol- 
lected to have heard hisgrandfatherrelate how on one occasion when 
things were at a very low ebb he had to apply to his wife for all 
the little silver money and the bright pennies and things that had 
been saved by the family for the wages of the week. He recol- 
lected another time when there wasa great slackness in trade, and 
considerable embarrassments in commercial circles throughout 
Europe; they had a meeting with the workmen on asubject which 
was not of a pleasurable character. It was to consult together 
how they could best arrange for a diminution of wages, and a re- 
duction of the hours of labour. Well did he recollect the feeling 
with which the partners in the firm went to meet their men, and 
how, at the close, they felt glad and rejoiced at the willingness 
that was exhibited by the men, that, rather than they should be 
disturbed and parted, they should work at three-quarter time, and 
for reduced wages. This matter had rested on his mind, and he 
was glad on this occasion they had been able, in some measure, to 
repay the obligation which he had felt from that day to this, and 
which he felt had tended more to bind them together in the 
bonds of harmony than anything which could have occurred. 
He sincerely thanked them for the address. He had often 
had, when at past times he had been in places which were the 
centres of large industries, the pleasure of expressing himself 
proud of the workmen that had grown up with them. If there 
was any proof needed as regarded this matter, the length of service 
that some of them had attained was sufficient. Two or three 
years ago they had 456 men who had been with them twelve years 
and upwards, who averaged twenty years and a few months, they 
had 328 who averaged twenty-five years’ service, fifty-one averaged 
thirty-six years, and fourteen forty-six years, Masters who had 
been served in that way might weil be grateful; and when the 
occasion arose that that feeling might be reciprocated towards 
their workmen, they felt much pleasure in that they were able to 
return it.” 

After speeches of a kindred character from the other gentlemen 
present, the proceedings terminated. 


RoaD STEAMERS.—Why should notsteam carriages run, without 
rails, across the prairies? Such vehicles have been found to work 
excellently abroad, and the conditions can hardly be more favour- 
able anywhere than on those vast tracts of Western country, 
which are often, for dozens of miles together, as flat as a table. 
The Indian Government ordered a number of such carriages some 
time ago, and one of them was tried the other day, and found to 
work capitally. This engine, which is called a ‘road steamer,” 
was built under what is known as Thomson’s patent, and has 
india-rubber tires. She is cf 14 nominal, but has worked up to 
80 indicated horse-power. Her weight is 13} tons, her length 
some 15ft., and her width 8)ft. Attached is an omnibus with 
seats, outside and in,;for sixty-five people. On the occasion 
named the steamer ran from Ipswich to Edinburgh, 450 miles, in 
seventy-seven hours. She travelled by the common high-road, and 
had no accidents, and did no damage. The main trouble—an odd 
one in a wet country—was about water. Water for such engines 
must be clear, and there had been heavy rain-falls, so that the 
streams were all turbid, and owners of wells and cisterns objected 
to supply the thirsty monster, because she wanted so much. This 
difficulty was, happily, overcome, and, with the occasional help of 
saws and axes, the branches of trees weredisposed of that now and 
then impeded the progress of the tall chimney. The performance 
of the steamer is highly praised by the newspapers, and she is 
said, among other things, to have drawn 40 tons of dead 
weight up an incline of lin 17, The experiment is evidently re- 
garded as conclusive in favour of these novel machines by the 
skilled engineers who conducted and watched it. Delays occurred, 
it is true, but they were for coal and water, provision for which 
would, of course, be systematically made on any regular route. 
Now, we repeat, topographical conditions can hardly be better 
anywhere than in a great portion of our Western country for the 
useful employment of these engines, and if experience continues 
to demonstrate their practical value it would seem feasible to 
introduce them there. Especially on the transverse lines of com- 
munication, the lines running north and south and cutting the 
great Pacific railroads, would these ‘‘road steamers ” apparently 
be useful, and, now that coal beds are known to exist at many 
points in the heart of the continent, an indispensable requisite to 
steam transit is ready to our hands. The two main objections to 
this particular kind of engine have been—first, that from their 
great weight their wheels would sink far into the ground, and that 
the consequent friction would render their use impracticable ; and, 
second, that they would be hazardous because of the difficulty in 
guiding them. But the india-rubber tires, made very wide, of 
course, overcome the first difficulty, and as to the other, we are 
assured that the new ‘‘road steamer” is guided as easily as a 
bicycle, The most whimsical thing about her trial trip was the 
common belief of the rustics in the rural districts through which 
she passed that the steamer was a machine for keeping in order 
and recharging with electricity the road-side telegraphs—a persua- 
sion which no assurance to the contrary could shake; and this 
suggests that in point of fact, and especially in our vast stretches 
of territory, such engines, among their other uses, might probably 
be of essential service in repairing telegraph lines, since their 
swiftness and power, in the absence of regular railroads, would 
prove most valuable qualities for such a purpose.—New York 
Times. 
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RAILWAY MATTERS. 

A PROJECT is on foot for carrying a railway within half a mile of 
the summit of Snowdon. 

Tut Financier states that the notices given by the Great 
Western, Bristol and Exeter, and South-Western Railway 
conipanies will result in an extension of working arrangements 
beyond Exeter, 

Tur directors of the Great Eastern Railway have conceded to 
their workmen at Stratford the nine hours’ system. Work is to 
finish on ordinary days at half-past five, on Saturdays at twelve— 
am hour and three-quarters being allowed for meals, 

A RAILWAY tunnel between Scotland and Ireland has been pro- 
»used, to go from near Cushendall to the Mull of Cantyre; anda 

i!ed description, with estimate of the cost, has been published 
y the Belfast engineering firin of Macassey and Scott. 

ACCORDING to the Swiss Zimes the State Commission has ap- 
proved the convention concluded at Bale touching the Spliigen 
Railway, and has decided on submitting the question of the sub- 
vention of four millions to the popnuiar vote. ‘the communes will 
make a free grant of the land for the undertaking. 

A Rvsstan journal says :—‘‘ The splendour with which the 
members of the imperial family travel by railway will be much 
increased next summer, for several portable silver fountains have 
been ordered at an establishment in the South of Germany, which, 
when fitted into the imperial saloon carriages, and fed by a supply 
of iced water from a tank in the roof, will impart a luxurious and 
constant coolness to the atmosphere.” 

Tue North-Eastern Railway Library and Reading Room, at 
Paragon station, Hull, was opened on Monday night. <A cordial 
vote of thanks was passed to the local director, Mr. Priestman, 
and to the directors generally, for their donation of £50; to 
Messrs. Smith and Son for their present of 100 volumes of books ; 

to the newspaper proprictors of Hull and Leeds for the 

atuitous supply of each of their papers to the reading-room. 

‘out 150 members were enrolled. The reading-room is supplied 
with the principal periodicals, writing materials, chess, draughts, 
douinoes, &e. 

On Tuesday a special meeting of the South of Scotland Cham- 
her of Commerce was held at Hawick for the purpose of consider- 
ing the proposed amalgamation of the North British and Caledonian 
companies. After some discussion the following resolution was 
adopted: --** That it be remitted to the council of the chamber to 
oppose the bill for the amalgamation of the Caledonian and North 
British Railway companies, unless the clauses of the bill provide 
for the application of the minimum rates for passenger and goods 
traffic to all paris of the systems of the two companies. and secure 
for this district the existing or greater traffic facilities.” 

‘HE Board of Trade returns state that the net receipts of rail- 
nies in the United Kingdom in the year 1870—that is 
. the gross receipts from all sources minus the working 
expenditure—amounted to £25,362,618; and that this is equal to 
iti per cent. on the amount of capital which has been received 
down to the end of that year. In the year 1868 the net profit 
was only 4°08 per cent, on the capital ; and in 1869 it was 4°22 per 
cent, Itis mentioned, however, that several companies have not 
sent in their balt-yearly accounts ; it is presumed that they are 
not in a position to hold meetings of their shareholders, and con- 
sequently do not print accounts. The statement for 1871 will 
probably be more complete, as an Act of last session imposes a 
heavy penalty for failing to make returns. 

THE promoters of the scheme for improving communication with 
the Continent by means of steam vessels of great speed, power, 
and burden, intend to put it into practical operation should the 
necessary parliamentary sanction be given. They intend during 
the ensuing session to seek for power to incorporate a company, 
with power to muke a harbour at Dover, with all the necessary 
approaches, piers, breakwaters, wharfs, &c.; to dredge and deepen 
the sea there, and to make railways connecting the proposed new 
harbour with the London, iatham, and Dover and South- 
Eastern railw It will also be sought to exempt the vessels of 
the company, ai 3 and goods using the same, from 
al! dues or tolls leviable in connection with the present harbour of 
Dover, and to give the company power to receive subsidies from 
the French Government and the Northern Railway of France or 
any other company for the general purposes of the undertaking. 
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THE total number of passengers conveyed on railways in the 
United Kingdom for the year 1870 was 330,004,398, of whom 
224,012,194 were third-class. 74,153,115 second-class, and 31,839.091 
first-class. The number of season ticket holders was 156,403, of 
whom 118,110 were on lines in England and Wales; 23,462 on 
lines in Scotland, and 14,831 on lines in Ireland. Of the 31,839,091 
first-class passengers on railways in the United Kingdom, 
27,004,386 were conveyed on lines in Englandand Wales, 3,124,350 
on lines in Scotland, and 1,710,355 on lines in Ireland. Of the 
74,153,113 second-class passengers on railways in the United King- 
36,823 were conveyed on lines in England and Wales, 
on lines in Scotland, and. 4,044,052 on lines in Ireland. 
e 224,012,194 third-class passengers conveyed on lines in the 
United Kingdom, 194,891,712 were conveyed on lines in England 
and Wales, 20,550,276 on lines in Scotland, and 8,570,206 on lines 
in Ireland. 

Tie chairman of the Eastern Bengal Railway, in moving the 
adoption of the report, states the proprietors had no doubt heard 
or read of the great flood that had extended over a great part of 
Lengal, and that considerable damage had been done to some of 
tle railways affected by the overflow of the great rivers Ganges 
and Jumna., The inundations were felt on their line about the Ist 
of September last, and for eight weeks before they occurred the 
railway had met with considerable success in traffic. The Ganges 
rose ten inche;s higher than during any other flood that had oc- 
curred in the present century. It was preceded by a heavy rain- 
fall, being 25 per cent. more than that in 1823. The openings for 
floods made in the embankments were found not sufficient at two 
points on their line ; at one of them, about sixty-one miles from 
Calcutta, it had to contend with a flood 400ft. wide and 60ft. deep 
in the centre, running at the rate of six or seven miles an hour 
across the line; but in the course of a few days the chasm in the 
line was covered by a bridge of boats for passenger traffic, and 
owing to the further great exertions of their agent and engineer, 
and in fact the whole of the company’s staff, they were enabled to 
resuine the goods traffic over the damaged portions of their line by 
tbe end of last month. Those successful exertions by their staff 
had been highly commended by the authorities in India, in- 
cluding the Governor-General, It was very gratifying that neither 
of their great bridges had been damaged, and great credit 
was due to Mr. Leslie, the engineer, for the care he had 
bestowed on their construction. The result of the working of the 
traflic up to the time of the inundation had been very satisfactory. 
The flotilla was efficiently maintained, and aided the traflic of the 
railway considerably. Since the Goalundo extension line was 
opened the steamers had not so far to go for freight as formerly, 
but they had earned 5 per cent. on the amount invested in them. 
The iron cylinder wagons had worked well; they carried as much 
in five trains as was carried formerly in eight trains by ordinary 
wagons, thus saving expense. With regard to the capital account, 
they would require £50,000 more for works, exclusive of the 
amount that would be required to repair the damage by the floods, 
and to improve the line by making larger openings in the embank- 
ments where they were damaged by the late floods. They had 
sent to India for the plans and sections of the damaged portions in 
order to obtain the advice of Mr. Hawkshaw, the company’s con- 
sulting engineer, as to what should be done to prevent injury from 
floods in future. Mr. Benedict, the engineer, had estimated that 
£40,000 would be — to repair the damage and make the 
a g ey Pp 
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NOTES AND MEMORANDA, 

Mr. A. CamPBELL, an American printing press builder, has, we 
understand, constructed a machine with which it is impossible to | 
print without register, and which will not make an impression if 
the sheet be not properly fed. The operation is governed by an 
electric apparatus in connection with the “‘ points.” 

In a recent number of the Moniteur Scientifique a paper wascon- 
tributed by Dr. E. Kopp, on the ** Means of Detecting and Sepa- 
rating Silk, Wool, and Vegetable Fibres from each other” by hydro- 
chloric acid. The practical bearing of this discovery was exempli- 
fied by the immersion of several so-called pure silk ribbons and | 
other fabrics in the acid, when the silk was dissolved, leaving the 
aduiterated material intact. Somewhat similar experiments were | 
made last year by Mr. Jon Spiller. 

Tue railway iron of all sorts manufactured in the United 
Kingdom, exported thence in the month of October, was of the 
value of £766,003, The exports to the United States were of the 














value of £405,662; to British North America, £33,204; to Peru, | 
£30,003; to Brazil, £23,724; to Austrian territories, £25,636; to | 


Egypt, £20,296; to India, £7896. The export of railway iron in 
the first ten months of 1571 was of the value of £5,877.784, the 
United States taking this article to the amount of £3,576,233. 

At the Royal Institution of Cornwall meeting, on Tuesday 
week, Mr. W. J. Henwood,F.R.S. (the president), referred toa 
specimen of pitchblende presented by Mr. R, Pearse. During the 
last summer he had been engaged in inspecting valuable mines of 
silver and gold in Nevada, and whilst there recognised among the | 
rejected rubbish, pitchblende—the oxide of uranium. The miners 
said it gave them much trouble, and were astonished to learn it 
was worth so much—£400 per ton. Pitchblende, though by no 
means 2bundant in Cornwall, had long been known. More than 
fifty years since it was found in St. Just, by Mr. Carne. Some 
huadredweights was sold from Providence Minestwenty years since, 
but realised only £30 per ton. Jt had also occurred elsewhere, 
and had been brought to light at Wheal Trenwith by the dis- 
appointment of the anticipations which had been entertained by | 
the smelter, who thought be had a large proportion of valuable 
black copper ore. 

* Soap bark (Quillaya Saponaria) has,” according to Dr. Jacob- | 
sen, in the Chemisch technisches Repositorium, **recently been 
largely employed for cleansing silk, woollen, mixed, and cotton 
goods in place of soap, as it does not, on account of its neutrality, | 
injure such goods whose colour would be affected by the free alkali 
of the soap. This is of special use to jobbing dyers.” There are 
several speciesof the plant which yield this substitute for soap. The 
Sapindus Saponaria, the common name of which is the soap berry, 
is a native of the West Indies, and is so called because the pulp of 
its fruit is used for washing purposes. The fruit contains a hard, 
black nut, whose cleansing power is equal to sixty times i 
of soap, but whether it has been used in this country as a sub- 
stitute for soap we are not aware. Saponaria, or soapwort, is a 
plant which grows on the banks of streains, and in sheltered places 
in many parts of Europe, and is also capable of being employed as 
a substitute for soap. 

Mr. Grawam Duntor, the British Consul-General at Havannah, 
in his report for the year 1870-71, observes that the paper-makers 
of England should give some attention to the enormous quantities 
of fibrous tropical plants aud trees which abound in Cuba, for the 
reason that successtul experiments have been made by local paper- 
makers on the fibre of the bamboo-cane, and on some of the creep- 
ing parasite plants indigenous to Cuba. The Consul hears that 
attention is being given in Jamaica to the preparation of the fibre 
of the bamboo for the paper-makers in America, This plant 
grows abundantly in Cuba, It is said to excel all the fibrous 
grasses of late used by paper-makers, and that the pulp made 
from it mixes easily with the linen rag pulp, and other more oridi- 
nary substance used for paper. We have seen some paper made 
from bamboo by Mr. Lee’s process at Lydney, which is really very 
good and has a good surface. 

Tur Chemical Review finds in a German journal a description of 
anew glue size for paper makers, which, compared with the old 
one, is said to be nearly 50 per cent. cheaper, and much more suit- | 
able to the papers. To produce this size, dissolve in a copper pan, 
heated by indirect steam, 45 lb. to 50 lb. of soda in 200 lb, to 2401b. 
of boiling water; then add to it, stirring well at the time, 300 lb. | 
of powdered resin, keeping the whole continually boiling until all 
the resin is perfectly dissolved, which is generally completed in | 
three or four hours. This soda-resin composition, dissolved in | 
the proportion of 1 Ib, of resin to 501b. or 40 Ib. of water, is to be | 
mixed well together with a glue solution, made by dissolving 
100 Ib. of glue in about 3001b. to 400 lb. of water; then boil up 
both solutions together for about ten minutes, after which run it 
through a fine sieve or filter, and it is then ready for use. The | 
best proportions for mixing the vegetable and animal sizes are, for 
one and a-half parts of resin add one part of glue; or, for some 
purposes, equal parts of each can be taken. The addition of 
starch, if required, can be performed as usual, and also the mixing 
of this improved size with the pulp. 

Tue following are some of the results of the recent experiments 
of Messrs. Chevandier and Wertheim on the resistance of wood. 
These experimenters have drawn the following principal conclu- 
sions :—The density of wood appears to vary very little with age. 
The coetlicient of elasticity diminishes, on the contrary, beyond a 
certain age ; it depends, likewise, upon the dryness and the exposure 
of the soil in which the trees have grown to the sun; thus the 
trees grown in the northern, north-eastern, and north-western ex- 
posures, and in dry soils, have always so much the higher coefficient 
as these two conditions are united; whereas the trees grown in 
muddy soils present lower coefficients. Age and exposure influence 
cohesion. The coefficient of elasticity is affected by the soil in 
which the tree grows. ‘Trees cut in full sap, and those cut before 
the sap, have not presented any sensible differences in relation to 
elasticity. The thickness of the woody layers of the wood appear 
to have some influence on the value of the coefficient and elasticity 
only for fir, which is greater as the layers were thinner. In wood 
there is not, properly speaking, any limit of elasticity for the woods 
experimented upon by Messrs. Chevandier and Wertheim; but in 
order to make the results of their experiments agree with those 
of their predecessors, the authors have given, for the value of the 
limit of elasticity, the load under which it produces only a very 
small permanent elongation, 

Mr. JoserH Smesoruay, F.R.A.S., read a paper the other day 
before the Manchester Literary and Philosophical Society, in 
which he gave an account of a microscopical examination he had 
made of dust blown into a railway carriage in which he was 
travelling near Birmingham. Having collected a quantity of the 
dust by spreading a newspaper on one of the seats near the 
open window of the carriage, Mr Sidebotham brought his micro- 
scope to bear on it, and thus describes the result :—‘* With two- | 
thirds power the dust showed a large proportion of fragments of | 
iron, and on applying a soft iron needle I found that many of them 
were highly magnetic. They were mostly long, thin, and straight, 
the largest being about *150 of an inch, and, under the power used, 
had the appearance of a quantity of old nails, I then with a | 
magnet separated the iron from the other particles. The weight | 
altogether of the dust collected was 57 grains, and the proportion 
of those particles composed wholly or in part of iron was 2° grains, 
or more than one-half. The iron thus separated consisted chiefly 
of fused particles of dross or burned iron, Jike ‘ clinkers ;’ they 
were all more or less covered with spikes and exerescences, some 
having long tails, like the old ‘Prince Kupert’s drops ;’ there 
were also many small angular particles like cast iron, having 
crystalline structure. The other portion of the dust consisted 
gular fragments of glass or 
quartz, a few bits of yellow metal, opaque white and spherical 
bodies, grains of sand, a few bits of coal, &c.” This is not a new 




























dto raise £250,000 for that and | ‘liscovery, and unless we are much mistaken the subject was 


noticed in Manchester some years ago, 
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MISCELLANEA. 
_ Mr. H. Gye, the Royal Italian Opera manager, claims to be the 
inventor of the pneumatic dispatch system. 
ONE workshop in the Royal Laboratory at Woolwich Arsenal is 
now devoted almost exclusively to the manufactory of marine 


| torpedoes. 


A REGRETTABLE loss by the Chicago fire was that of the British 
patent specifications, a complete series of which, embracing many 
hundred cases of drawings, was destroyed. 

THE extraordinary penetrating power of steam sand-jets has 
been employed in Philadelphia for working patterns on marble, 
cleaning brass castings, and for wood engraving. 

Tue traffic of the Tower Subway, which had fallen off during the 
summer months, is now stated to be rapidly increasing, and to 
have nearly reached 20,000 passengers w« . The directors are 
building «a new entrance on Tower-hill, of ased dimensions to 
give better ventilation. 
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THE use of electricity as an agent in aid of dental surgery isa 
novel scientific application. Dr. LGonwil! exhibited, at a late 
meeting of the Franklin Institute, an electro-magnet, which was 


| constructed to drive a plugging tool for filling teeth. By its 


° 
agency the work of dentistry is said to Le greatly lessened 


the time of an operation considerably shortened. 

Tue Jnstitut of November &ch gives a full account, by M. 
Dumas, of the deposits of phosphate of lime discovered in 1865 by 
M. Poumaréde. T » deposits are now attracting much atten- 





, and 








tion, and works are commenced upon them with the object of 
supplying the agriculturists with a valuable manure. These 











phosphates give, by analysis, 36°62 per cent. of phosphoric 


uci 


A ruMoUR has obtained very wide credence among naval officers, 
and at the Service clubs, that during and since the time when the 
Meg:vra court-martial was being held on her Majestys’ ship Duke 
of Wellington, at Portsmouth, a very quiet but at the same time 
a most successful hunt has been carried on at the several dock- 


| yards for copper rose suction boxes in the bottoms of iron ships of 


her Majesty's navy at present in the home ports. 

Some time since the bottom of the floating iron fire-engine 
lying in Sheerness harbour was coated with several kinds of anti- 
fouling composition, with the view of enabling the authorities to 
decide as to the best mixture for general use in the royal navy for 
the coating of the bottoms of iron ships. In order that the result 
of the trial may be fully ascertained the floating engine is to be 
removed from the harbour and hauled up on one of the slips, 
where « careful examination of the bottom will be made by officials 
appointed for that purpose. 

THE King of Siam is resolved to avail himself of the knowledge 
and experience of the English miners and men of science. Several 
Cornish sin miners have been engsged to proceed to Siam to work 
over the aurifcrous deposits of that country, and Mr, Charles 
Twite, a gentleman who has spent many years in Paraguay as 
mineral surveyor under the late P’sesident Lopes, is engaged to go at 
once to Siam, todirect, in the first place, the wining operations, and, 
during the hot season, when work in the field is not possible, to 
give instruction in geology te the youth of Siam. 

THE Russian Steam Navigation, Trading, and Odessa Railway 
Company have recently ordered three steamers of Messrs. Samuda 
Lrothers, three steamers of Messrs. J. and W. Dudgeon, and three 
steamers of the Thames Ironworks. Besides these they have at 
present building by Messrs. Samuda LBrothers ene large steamer 
for their home trade, and one by Messrs, Leslie, of Gateshead, for 
their China line, so that their fleet will exceed eighty steamers. 
The company have also belonging to them about 700 miles of rail- 
way, extending from Odessa northwards, and towafds the Austrian 
frontier. Their steamer Nachimoif, which made the first voyage 
to Bombay, is now preparing to leave England for a second passage 
to that port. 

A proJect for supplying London with sca water has been started 
by a company, which is about to apply to Parliament for incor- 
poration and for the necessary powers to effect its object. It is 
proposed to bring the water from the neighbourhood of Brighton 
by means of nine reservoirs and ten conduits and pumping sta- 
tions, which are to be constructed en route at Aldrington, Preston, 
Patcham, Newtimber, and Cuckfield, in Sussex; Merstham, 
Surrey; Hendon-street and Vauxhall Bridge-road, St. George’s, 
Hanover-square, and in Moore-street, St. Luke’s, Chelsea. The 
company propose further to construct public and other baths, 
and to supply sea water to Brighton itself and other enumerated 
localities, and to any parish or place within the limits of the 
metropolis district, as defined by the ‘* Metropolis Local Manage- 
ment Act,” 


Tue Magdclurgh Gazette farnishes some interesting statistics 
regarding the present annual manufacture of arms in the various 
European States. Our own Government has made contracts for 
the delivery of at least 100,000 Martini-Henryrifles perannum; the 
French purchases amount to three times that number of Chasse- 
pots. Russia manufactures from 150,000 to 180,000 Berdan rifles 
at home, and has made contracts for foreign deliveries of 24,000, 
Austria has raised its home manufacture of Werndl rifles to 


























| 120,000 in the year. Bavaria produces between 30,000 and 40,000, 


and North Germany, strange to say, is limited te the same mode- 
rate rate of manufacture. As this is, however, entirely inade- 
quate to the requirements of the army—especially since it is pro- 
posed to re-arm the infantry with a new kind of rifle, and since it 
seems doubtful whether the captured Chassepots will be put to im- 
mediate use for the army-— provision is being made for the material 
enlargement of the North German gun factories, 


A TRIAL of cotton gins is in progress at Manchester, which has 
xcen instituted by the India Department of the British Govern- 
ment, with a view of deciding as to the most approved machine of 
that character for cleaning and preparing cotton. It will be re- 
membered that during the American War, when we were suddenly 
thrown on the resources of India for a supply of cotton for our 
mills, a considerable outcry was made against the mode till then 
adopted in India of cleaning cotton by the old and rude machine 
there in use called the sawgin, which was said to tear and break 
the staple so as to injure it for use. The present trials, though 
late in the day, are probably the outcome of these complaints, and 
they are making progress under the superintendence of Dr. J. 
Forbes Watson, who appears disposed to give every facility and no 
favour to inventors of every machine who are disposed to compete 
in the trial. We believe, also, it is the desire of Dr. Forbes 
Watson that the old sawgin itself should have a fair trial, show- 
ing the experiments going forward. 

THE Port of Brindisi has been very much improved in the course 


| of the last few years, and the large steamers of the Peninsular and 


Oriental Company have their berth alongside close one of the 


| quays of the inner harbour, where tiey conveniently land mails, 


passengers, and what little cargo they may have. The following 
works were undertaken by the Italian (‘overnment in 1866, anc 
completed last year:—Two quays in the inner harbour, 46 and 
409 meters long respectively; a boundary wall in the Canal 


' Q'Ingresso (or channelconnecting the outer with the inner harbour); 


a breakwater 380 meters long, closing the Bocca de Puglie, between 
the island of St. Andrea and the mainland; a mole 280 metres 
long projecting to the east from Forte de Mare. The result of 
these works has been ample quay accommodation, the Canal d'Ir- 
gresso (or connecting channel) secured against landslips, the an- 
chorage in the outer harbour protected, and the littoral current 
effectually prevented from bringing in deposits. Since the year 
1863, 2,200,000 cubic metres have been excavated, and there is now 
a clear depth of water of eight metres from the entrance of the 
outer harbour to the quays of the town. Eleven years ago the 
inner harbour of Brindisi was inaccessible even to small vessels, 
and the outer one was unprotected and constintly silting up. 
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Dec. 1, 1871. 


THE ENGINEER. 
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water ceases to be in a gaseous state—when liquefaction arises— 
the volume decreases, and at 151b. pressure above the vacuum it 
becomes yghzth of its bulk; and how shall a body, when con- 
tracting in itself, perform external work—how can a backward 
running body push its neighbour forward—as heat is only a 
mechanical action? 

I calculated before that our best steam engines, expanding to 
half atmosphere above the vacuum, with a back pressure of 3b. 
in the condenser, and working with steam of 75 1b. initial total 
pressure, require in practice nine times as much coals as is theo- 
retically required for the same work. We know that the latent 
heat is about four-fifths of the total heat required, and if we want 
in theory 3 0z. per indicated horse-power, we shall want four times 
as much to have our steam first made, say 120z. The total want 
theoretically (with the knowledge of the necessarily lost expense 
of latent heat) is = 12+3 = 150z. As we require in practice 
1°8 lb. or 28'S 0z., we utilise of the heat or fuel only 52 per cent., 
and if you look at the temperature in the boiler above the grate, 
1250 deg., and the temperature in the chimney, 500 deg., and take 

one 
1250 24, that the efliciency of 1250 deg. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





JACKETED CYLINDERS, 


Sin,—-Tn justice to myself, and to the subject on which I wrote, 
I must reply to the warm criticisms contained in your article of 
November 17th on my letter that appeared in the same number. 
I trust my answer will be found more pacific than your article, 
as my intention is merely to point out, by the aid of some clear 
theoretical notions, my observations on the relative advantage or 
disadvantage of jacketed or unjacketed cylinders in steam engines. 

First, allow me to answer your criticisms, 

_On the investigation whether the loss in a steam-jacketed en- 
gine is greater inside or out, you propose to neglect the loss by the 
outside. This loss I found to be, in the engine taken as an 
a about 1 per cent. Therefore, I will say no more on that 
read. 

But I must enter more fully into your assertions printed in| into account, although 
italics, viz.:—** The true seat of the entire energy of the engine is in é f x 
thejacket and not in the cylinder,” and, ‘It is in the jacket, and not | is by far greater than two and a-half times that of 500 deg., be- 
in the cylinder, that all the work of the steam is performed.” cause the water and steam in the boiler have already 306 deg., 

You admit, firstly, that loss of useful effect can only arise in | then you find the percentage of heat utilised as mechanical work, 
any steam engine from one cause—“ condensation of steam which | as found in these calculations, to agree as near as possible with 
has done no work ;” and you say, secondly, that no loss of useful practice, and that no margin is left for the power equivalent to 
effect follows on the condensation of steam effected by work. the amount asserted by you when speaking of the transformation 

No. 1 is certainly true, but, as to the second, I do not admit ! of latent heat into mechanical work. ‘ 
the possibility of transforming, in any engine, the latent heat of For the re-evaporation of these, 8 per cent., or 2641b., which 
steam into mechanical work; and the object of this letter is to | shall have worked out their latent heat, you would have to con- 
bring forward my arguments against this proposition. dense more pounds of steam in the jacket (if all that heat will go 

You state, and it is acknowledged generally, according to the through), and to re-evaporate that water returning from the jacket 
mechanical theory of heat, that if we could convert all the heat | by the expense of some coals more, which in no case could be less 
stored up in the steam into work we would have attained the | than what you pretend to gain in the cylinder. My calculations 
maximum effect we ever can expect from an engine; further, the | on the loss by radiation and contact of air have caused you to say, 
work done in the cylinder is only performed in consequence of the | “‘ Whichever estimate we take, the loss is comparatively small ;” 
former compression of the steam by heat, and that the steam is | and I regret what I said in my first letter, in consequence of your 
only used as the most practical medium for that purpose. argument, that, if a good deal of heat would go from a jacket 

On an expansively working condensing engine, using steam of | through the wall to the inside cylinder, there would then be as 
75 lb. per square inch above vacuum, and expanding it to half an | well a good deal of heat given during the whole back stroke to the 
atmosphere with 3 lb, back pressure in the condenser, about 1'81b. | exhaust steam, and heat the condenser to our great disadvantage. 
of coals are wanted per indicated horse-power, whereas, theo- Comparing, then, my statement wivh your assertion, you cannot 
retically, to produce the same work only 3 oz. are required. be astonished when I ask you for facts, for results of experiments 

Three ounces, compared to 1°8 1b., is one-ninth (3th) of the | made under the same conditions with an engine with en unclothed 
amount actually required, taking per 1 1b. of coal 14,000 units of | steam jacket, and another of the same size and design working 
heat. both expansively and with condenser, and the latter having only 
In this point we agree pretty well, it being a simple matter of | an unclothed single cylinder; and then you will be in a position to 
multiplication since Dr. Joule gave us the results of his experi- | state whether a steam jacket is economical or not, as you pretend 
ment, to have no other arguments at your command to obtain the re- 

Now let me ask you where and how you obtained the 7 per | quired results; and until you give me such irrevocable proofs I 
cent. or 8 per cent. of the whole weight of steam passing through { shall not induce a purchaser to lay out his money for a steam 
the engine as being liquefied in consequence of having performed | jacket. PauL KAEUFFER. 
work? Are you quite certain that it is not steam condensed by Patricroft, near Manchester, 25ti November, 1871. 
surface contact or water from the boiler? 

I will suppose, for argument’s sake, this steam as being liquefied S1r, —It appears to me that there must be a fallacy somewhere 
in consequence of its exhausted energy, and will see to what|in your reasoning on steam jackets, for your article is based on 
amount of work it would be equivalent. 





the assumption that steam must be liquefied in order to get work 
For the engine cited in my last letter 5299'41b. steam are| done. Now, an engine can be worked expansively by condensed 
required per hour, of which 8 per cent. are equal to 2641b, per | common air precisely as a steam engine is, yet no liquefaction of 
hour. The temperature or pressure at which this transformation | the air can take place. Further, it appears to me that if a 
of latent heat into mechanical work would take place may be | cylinder had a jacket containing oil kept at a temperature of 
assumed to be very near to that of steam at 212 deg., say 966 | 350deg., no liquefaction would take place in the cylinder, and 
units per Ib, and in our engine per hour, if working with a con- | there could be none in the jacket. = 
denser equal to 264 X 966 = 255,024 units per hour, or 4250°4 Lastly, I would demur extirely tv your position that “‘steam 
units per minute, or 3,281,308°8 foot-pounds per minute, equal to | liquefied represents work done,” in the sense you mean, which, I 
"4 indicated horse-power of 33,000 foot-pounds per minute. suppose, is useful work. Steam liquefied represents work done 
The engine in consideration should work with steam of 751b, | upon the steam, and therefore incapable of being applied to any- 
above the vacuum and expand it to 4°43 times its initial volume. | thing else. Water heated to 350 deg. contains work which will be 
I suppose, now, this steam expanding to 7 Ib, above vacuum and | given out in a high-pressure steam engine till the temperature falls 
the lowest pressure attained at half back-stroke to be about 31b, | to 212 deg. Steam liquefied at any temperature above 212 deg. 
ubove vacuum. ‘To use the same amount of steam per hour as | represents so much water changed into steam somewhere else, and 
hefore, when we were expanding it only to 1 1b, above the external | therefore so much useful work taken up. ALEX. WALLACE. 
Se the —— ought to be larger in volume. Under Parsonstown, November 24th, 1871. 
those conditions these 3299°41b, of steam per hour will produce vi i i 
2 38 ; i » tos a po tt § 
282 indicated horse-power without condensing any steam. Mus’ Pc ng me to add a postscript to my previous letter on 
the above calculated 994 indicated horse-power be added to these |” \When steam, heated to say 350 deg., is worked expansively, a 
272, so that the engine had produced 272 + 99.4 = 371-4 indicated | cortain amount of its heat becomes latent while it is in the cylin- 
horse-power, or were these 94 indicated horse-power included, | ger anda corresponding amount of its heat is withdrawn from the 
a 8 per cent. from the power measured in the | Jatter, Hence the cylinder is always cooler than the entering 
ee steam, which has, therefore, its initial temperature lowered. The 
1 believe neither the one nor the other, because, to my knowledge, | result’ is that the working initial pressure of the steam in the 
they are not in accordance with practice. I have invariably found, cylinder is always considerably lower than the pressure in the 
in many experiments, trying an engine on the brake, that the | poiler. Suppose that the temperature in the boiler is 350 deg. 
work performed by the shaft is less than that shown by the that of the cylinder is 300 deg. The average temperature of the 
indicator. If, then, seven or eight per cent. were truly liquefied | .¢oam in the cylinder is, of course, lower than 300 deg. Now, sup- 
by having performed work, they must have given out that amount pose that the cylinder ri jacketed with steam very little above 300 
of heat corresponding to its latent heat, and not a single unit less; | Jog. it it plain that the former will be maintained at the tempera- 
and where are these units as we cannot find them as performed | tug of 300 deg. But the temperature of the steam in the boiler 
work on the shaft? Have they heated the expanding steam? need be very little above that in the jacket. Now the lowering of 
But that steam is of the same temperature, and if the liquefying “ boiler represe ing i 
t o ie I : . Prag the temperature of the boiler represents a very large saving in the 
steam was warmer than the expanding steam, which is not pro- fuel required to heat it, and further lessens loss by radiation 
bable, then that difference would be divided amongst the sur | m shaagt “ asi is b : t 
Tice eanihiien aut : - : Therefore the true comparison to draw is between the loss of heat 
—_ o particles which, being still steam, are then warmer, and by a higher temperature of boiler and the loss of heat by an in- 
“This bri give up a to that water instead of receiving it. creased size of the exterior of the cylinder. If I am correct in this 
1is brings us to the principal question : How can heat in the | }; ing—and I c: law in it—the theor 
ste P sch; all ; : © | line of reasoning—an' can see no flaw in it—the theory of the 
steam act mechanically without pressure or energy in the steam ? steam jacket is greatly simplified. 
Practice and theory have shown hitherto that gases can only give Hitherto I have considered steam simply as an elastic gas. But 
power out, or can only be used to transform heat into work, wl : i i wh mpe 5 
bei ta Se ager a hen b bet work, when, | being generated in contact with water, whenever the temperature 
panes Bho er vane We ne a een raised oP gegen heat or | ig reduced part of the steam is liquefied, and, as you have shown, 
ia isan cued arm air atone, or, i general, a warm £45 | the conducting power of the steam is greatly increased. This, 
alone, without any difference in pressure, has not yet produced however, is an incidentaloccurrence, and not tu be mixed up with 





ire in Nol 4 rork: ar team eon “lina eyli . . 
directly in an engine any work; and steam confined in a cylinder, | the reasoning which treats of the loss of heat by expansion, or, | 





w yoga ah cage ep oe push & piston, * __ | more properly, the conversion of sensible into latent heat. 
heck hon hae deen Detween pressure and tempera- | 7 would conclude with asking Mr. Kaeuffer one question. If 
ture which has been determined for steam and permanent gases by | : ain all : mae ; Se ‘ 
HS enapicists aie b Y | the cylinder is inside the boiler, would he object to it as causing 
most emipent experimenters. It has been shown by thei that loss of heat? yet this would be a steam jacket ‘i 
steam expands very nearly, but not exactly, like a so-called per- | °°... wr tell ag” sa z hg siete "A.W. W - 
manent gas. The reason of it is probably because we work it at a d A. W. WALLACE, 
temperature very near to its point of liquefaction. But this is 
the reason why we use it for the transformation of heat into | CONDENSATION OF STEAM WITHOUT AIR-PUMPS, 
mechanical work, because for our feed pump we req ire only small Sir,—A treatise on ‘‘the Condensation of Steam,” by Mr. 
dimensions and little work, and we still prefer, for economical ; Burgh, has recently been published, aud though I have the manage- 
reasons, to spend the amount of fuel required to get water into | ment of a score of steam engines, and considered myself ** well 
gaseous state in the boiler itself, instead of pumping the expanded | read up” in all connected with the subject, yet I was not aware 
steam in again, What amount of work would it then require to | that a modification of ‘*Giffard’s Injector” had been used in the 
be brought in again and to be compressed to its initial tempera- place of condensers with air-pumys, and I should feel much 
ture? ‘Theoretically, exactly the same amount that it has given obliged if your readers would publish the results of their expe- 
out by its expansion. If, then, we got 272 indicated horse-power | rieuce with this apparatus, for I feel sure it would be of general 
out of that steam, we want as much work to compress it from 3]b. | interest and give much information to the users of steam. 
above to 75 1b. above the vacuuin; and during, and as a result of | Professor Rankine reported upon a pair of engines at the 
this compressing action, the temperature rises alone from 1474deg, | ‘* Albert” Works in Glasgow, in 1868, and his conclusions are :— 
to 306 deg. Fah. F (1) “*That the action of the ejector condenser is as efficient as 
If there were at the beginning of compression 8 per cent. of the | the common condenser with its air-pump.” 
steam liquefied, the theoretical power to bring up that mixture to! (2) ‘‘That by the use of the ejector condeuser the power 
= . ‘ _. 2 required to drive the air-pump is suved (see Burgh’s Treatise, p. 161), 
steam of 75 1b. per square inch pressure will be 272- j5.; +994= | And again (p. 169) it is stated that the ejector condenser effects 
359°6 indicated horse-power, where it gave only 272 indicated horse- | ® 8aVing of steam—as compared with the expenditure of steam by 
power out—as near as we could measure from the diagram, Even the same engine, without condensation—certainly amounting to 
when allowing a large percentage for errors and imperfections, the 27 per cent., and probably to30 per cent. The condensing appa- 
difference is too great to permit the adoption of such a hypothesis, Tatus is easily managed and not liable to get out of order, and can 
* Pilg * beadded to the engine without requiring addition to the size of 
Many years ago, when I first heard of the proposition you are th ine-k 1 without inconvenience,” & RJ. W 
still advocating, I calculated its consequences, and could not find Mortashe -O8th S71, " ia tat me ae 
where that work had gone to, till more careful investigation inta ~\°’°™?°" “°"» . 
the law of expanding gases when performing work showed me that 
latent heat is an expense for ever lost in every engine with regard 





Parsonstown, November 281 














BOGIE TRAMWAY CARS, 


to the mechanical work performed by the expended heat, and I Sir,—The plan of mounting carriages on two-wheeled hogies 
saw that we utilise the steam only as a gas which performs work, connected by diagonal traverse bars, suggested by Mr. Frank 
because it has the specific tendency of expanding till it becomes KR. Storie in your issue of 10th November, has already been 
of the same fewer as the opposed resis:ance, As soon as the patented some time ago, and is in use for various kinds of stock, 





One example was given in your issue of 24th March, showing the 
trucks for moving the 18-ton and 35-ton guns at Woolwich. 

Your correspondent, Mr. J. Hind, of Belfast, whose letter ap- 
peared on the 24th November, infringes the above patent (un- 
wittingly, no doubt) by using such an arrangement as is 
described. 

t may be useful to add that we have also a patent to cover 
acombination of ‘‘ castor” bogies with diagonal traverse bars. In 
this case the swivelling centre is in advance of the axle, so as to 
give a “‘ lead” on the axle to retain it at right angles to the roa:’, 

W. J. CocKBuRN-MuIR, 

Light Railways and Railway Material Co., Westminster, 

28th November, 1871. 





GRIFFIN’S PERMANENT WA Y. 

Srr,—As you mention in your article on Mr. Griffin’s permanent 
way, in THE ENGINEER of 24th inst., that it'‘has been fully tested, I 
should wish to know whether the lateral strength of the rai’, 
which is only 2}in. wide, has been found sufficient, with the ties 
so far apart, to keep the gauge? In the Brunel way there is « 
rail Gin. and timber 12in. wide for this purpose; and the Barlow 
rail is 12in. wide. Also, whether the packing of the short timber 
has not a tendency to distort the working surface of the rail. The 
centre of the cross sleeper is not required for the support of the 
rail, but it is of the greatest use in keeping the opposite chair 
seats in line, and thus insuring the proper cant inwards in both 
rails, A PLATELAYER. 





MNEATING FEED-WATER FOR PORTABLE ENGINES, 

Srr,—However neat in appearance the apparatus shown for the 
above purpose in your last issue may be, I question much its 
efiiciency. In any well-constructe? boiler the heat in the smoke- 
box should not exceed 400 deg. to 450 deg., which will not go far, 
as compared with the latent and sensible heat contained in the 
exhaust steam, to raise the temperature of the feed-water; in the 
latter case we have about three times the number of degrees at 
our disposal. Nothing is more common in England than to feed 
boilers with water raised to above 200 deg.—in some cases beyond 
this even. That being so, it appears to me that the Austrian 
heater is very much below in value those at present in ordinary 
use in this country. JOHN PINCHBICK, 





STRENGTH OF TIMBER STRUTS. 

Sin,—Respect for the memory of a distinguished man induces 
me to correct a misconception of some of your recent correspon- 
dents regarding the late Mr. Hodgkinson’s formula for the 
strength of timber struts. 

The breaking weight of a strut of red deal 26ft. long and Lin. 
square is not 392°9 tons by Hodgkinson’s rule, but 2185 tons, and 
that only when both ends are imbedded or otherwise securely 
fixed, which is by no means the case with the struts of a coffer- 
dam. The breaking weight is thus calculated by Hodgkinson’s 
rules :—If the strut were long enough to give way chiefly by 
flexure (above thirty diameters in length), its breaking weight W 
would be 





see 
W=78 = 785, = 
ad 2b- 
If the strut were short enough (under ten diameters in length) 
to give way by crushing alone, its breaking weight ¢ would equal its 
sectional area multiplied by the tabulated crushing strength of 
red deal; that is— 
132 x 5748 1b. 





329°55 tons, 





c 2940) $53°66 tons, 
As the strut is a mediam-sized pillar, its true breaking weight 
W! by Hodgkinson’s second formula 
sas We 220°5 «x 433°66 : 
Ww ° — = 218°25 tons, 


V+2¢ 3295 + 243366 
’ 7 , j 


that is, provided the ends are very carefully bedded; but if they 
are liable to rough adjustment, as in the cross struts of a cotfer- 
dam, Hodgkinson’s laws allow about one-half of this, or 109 tons, 
as the true breaking weight. Mr. Hodgkinson was a very careful 
and accurate experimenter, but his writings are rather obscure, 
and therefore liable to misconception. 

Your readers will find the following rule, which I have recently 
framed, very simple inits application, and generally safe for young 
engineers to adopt; and. I think Mr. Kirkaldy will find that it 
gives results not widely different from his experiments :— 


Rule for square pillars of soft foreign timber, with the ends adjusted 
as in ordinary practice :— 
Ratio of length to side . « on on 9m 4 —— 
of pillar .. .. of 10 15 20 2 30 35 40 45 50 
Breaking weightin tons ) ,5 rR 9 s 
per sq. ft. of section } 120 118 115 100 90 84 80 
The breaking weight of the strut by this rule is found as fol- 
lows :— The ratio of length to side = 24, and the breaking weight 
in the table for this ratio is 103 tons per square foot; consequently, 
for 13in. square the 


ei 


ee ee ORO 
Breaking weight wx = 120°8 tons, 
which is not widely different from the 109 tons obiained by 
Hodgkinson’s rules, The proper working load for temporary wort, 
such as a cofferdam, is one-fourth of the breaking weight 
120°8 
=> 
Dublin, 17th November, 1871. 


Were 
30°2 tons. B. B. Sroney. 


PASSENGER SIGNALS. 

Sim,— You very fairly lay down the only conditions upon which 
an apparatus for communicating between passengers and guards 
can be considered safe, Have we not those means already in exist- 
ence, though on too heavy a scale? If railways would lay down 
posts at every half mile, analogous to those used for exchanging 
letter bags, would there be any difficulty of the Post-oflice van 
officials communicating with the guard if his van had a bag- 
catcher? None. Carry out theidea. Letiron rods running inside 
the roof of each compartment earry on their outside end a boy's 
satchel, numbered the same asthe carriage. Communication wit! 
the guard is wanted. Slide the rod. In half a minute the first 
post passed takes off the satchel, and in an instant the guard's 
van bag-eatcher whizzes it into the van, and the guard knows that 
something is wrong in No. 666 carriage. If time, A&c., had 
allowed, a note might have been put in the bag. By this means 
also an engine-driver could not only converse with his guard, but 
leave notice that he had passed such and such a post at such an 
hour with an engine which had fallen lame. A pitch-into would 
be thus avoided. Of course I am assuming that the guard can by 
other means communicate with the driver. 


Warrington, November 15th, 1871. A, Mackig, 





ROAD LOCOMOTIVES, 

Srr,—I heartily concur in the opinion of your correspondent, 
W. Campbell Muir, in the publication of the 10th ult., as to the 
construction of these. The railway locomotive design for the 

urpose of road locomotion has been my idea for some time past. 
T have been anxiously looking and hoping to see something of that 
type brought out long before. It is to mea matter of great surprise 
that engineers continue to introduce the vertical boiler, it is so 
thoroughly opposed to all expectation of efficiency and economy in 
every respect. I much wonder, too, engineers have not availed 
themselves of the expansive system—for traction engines—by the 
reversing lever with short travel valves, as it would save the builer 
to some extent, as wellas render the blast less noisy, an objec- 
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tion most desirable to be remedied. Iam of an opinion that to 
produce a useful and efficient road locomotive and a sound 
practical machine it must be of the railway locomotive class, but 
‘of course, as your correspondent says, with three wheels. 
ARTHUR G. FENN, 
Locomotive and Permanent Way Department, 
Colne Valley Railway, Haverhill, 
November, 21st, 1871. 





COAL IN THE NAVY. 

S1r,—Perhaps your correspondent, Mr. R. W. Bunning, will 
kindly favour us with details of the experiments he refers to, and 
which he says has enabled him to arrive at the results given in his 
letter to you of the 15th inst. 

After a series of very careful experiments which I made on the 
subject some years ago, the results obtained were absolutely the 
reverse to those we are now favoured with, and proved beyond 
the possibility of doubt the great superiority of Welsh coal for 
steaming purposes over any of the North-country coal. 

JOHN PINCHBECK. 

27, Leadenhall-street, November 25th, 1871. 





Srr,—Allow me to make a few remarks suggested by the perusal 
of Mr. Bunning’s reply to your recent able leading article on 
* Coal in the Navy.” It has been more than once stated in the 
press, and never to my knowledge authoritatively contradicted, 
that the Liverpool shipowners prefer using the much dearer Welsh 
anthracitic to the cheaper semi-bituminous Lancashire coal they 
have at their very doors, and which has given as good an evapo- 
rative result as the best Northumberland or Newcastle steam coals, 
as they are called. Moreover, in using a ‘‘mixture,” they are 
said to employ Welsh semi-bituminous coal in preference to that 
from Lancashire or Northumberland. Perhaps these statements 
can be corroborated by yourself, or some of your correspondents. 
Any authentic statement on this point would tend to throw light 
on this vexed coal question. 

Now with respect to Mr. Bunning’s letter I shall attempt to 
reply to the heads seriatim. 

(1) There is no disputing the fact that the best semi-bitu- 
minous steam coals from Northumberland and Lancashire have 
shown a higher evaporative power than the best Welsh anth- 
racitic coals, when burnt under the most favourable con- 
ditions for developing and utilising their heat of combus- 
tion. But for every recorded trial in favour of the North- 
country coals there are two in favour of the Welsh. The results 
mentioned by your correspondent, in favour of the former have, 
moroever, only been obtained in short trials on sea and land, and 
under very different conditions from actual work at sea, When 
the semi-bituminous coals have been successfully burnt during a 
long voyage, their average evaporative power is far short of 10°63 1b., 
which is only a coal trial result obtained from a few hours’ 
steaming. After the first week or two, with ordinary manage- 
ment at sea, the relative evaporative power, as quoted, of the two 
kinds of coal will usually be found reversed, even under con- 
ditions of working alike favourable to each. ‘The perusal of tle 
accounts of different coal trials will convince any one that it is 
only a matter of furnace arrangement and management to decide 
which coal shall give the best evaporative result. The furnace 
best adapted for the one kind of coal is simply not fit for the other. 
With two notable exceptions, viz., the Newcastle and Wigan 
trials, the accounts published of the comparative results I have 
met with show either a want of competence or impartiality on the 
part of the persons deciding upon the relative merits of the coals, 
judging from the meagre account of the circumstances and con- 
ditions connected with the trials. 

(2) With regard to the speed of evaporation, this results from 
the rapidity with which the Neweastle coal can be burnt; and 
however useful this may prove in certain, but rare cases, it is 
generally a source of waste, and therefore a disadvantage rather 
thau otherwise. With unskilful firing, the “lively” North- 
country coal offers too great facilities for ‘‘ blazing away,” and 
discharges the heat up the chimney that ought to be absorbed by 
the water, which has a decided but very natural effect of diminish- 
ing the evaporative result expected from it. 

(3, 4, 5,6) The resistance to the disintegrating action of the 
atmosphere is greater in Newcastle steam coal than in the Welsh 
anthracite; and to this fact, together with its freedom from 
“‘crackling” in the furnace, and power to withstand severe 
knocking about, is due the only superiority possessed by the 
former description. But against this waste from splintering and 
falling through the fire-bars must be set off, on the other hand, 
the evil arising out of the caking and clinkering of many descrip- 
tions of semi-bituminous coals, and the trouble necessitated in 
keening the fires clean, 

(7) In using up the duff of the Welsh, which at the same time 
diminishes the amount of Neweastle coal, is found the only ad- 
vantage of having any “ mixture” at all. 

(8) The furnace lately adopted by the Government may be 
highly successful, but it will be long before the navy is supplied 
with boilers adapted for burning North-country coal with advan- 
tage. 

(9) This merely indirectly proves that in the unimproved fur- 
naces, which are the rule in the mercantile marine, as well as in 
the royal navy, the waste must be very great. 

(10) It is opposed to all experience that different kinds of coal, 
even from the same district, can be burnt equally well with the 
same air spaces and length of grate, and with the same arrange- 
ment and management of fire. How much less likely is it, then, 
that the same furnace can burn most economically the best Welsh 
anthracitic and Newcastle semi-bituminous coals? 

(11) It would take up too much space to argue fully the question 
of the loss arising owt of the admission of air over the fire for 
smoke prevention, as generally practised, with limited boiler 
power. It depends upon the proportion of Newcastle coal in the 
mixture how much smoke is likely to be made, and what care will 
be necessary to prevent it. 

(12) The practical difficulty of finding the fire-bars when they 
are wanted, and changing them for different kinds of coal, will be 
found much greater than is evidently anticipated by your corre- 
spondent. 

(13) Long bars detract more from the efficiency of semi-bitumi- 
nous coals than from that of anthracitic, principally because a 
long run of heating surface in proportion to the length of the 
grate is all important in econowising the heat of combustion from 
long flaming coal, much of which is not developed until after the 
gases pass the bridge. In anthracitic coa], on the other hand, the 
heat is developed at once over the bars, and a shorter length of 
surface is sufficient to extract the heat. 

In conclusion, the great objection to the use of North-country 
semi-bituminous coal is that it requires both great skill and care 
in firing, and is more liable to detract from its own power by the 
coating of soot it deposits, especially with a sluggish draught, in 
comparison to the so-called smokeless Welsh coal. As a rule, 
marine boilers lack sufficient power, especially after being for a 
time at sea, and the efficiency of the heating surface becomes 
materially impaired. Forcing the fire then begins, and good bye 
to either cleanliness or economy with semi-bituminous coals. 

By urging the fire unduly with anthracitic coals you burn your 
hars and roast the stokers; but as the heat is still generated in tle 
furnace, where it can best be utilised, the loss is not nearly so 
great as with the other kind of coal, where the economy so much 
depends upon the burning of the gases, which takes place to a great 
extent where the tubes and heating surface are covered with soot, 
or with the products from the slow distillation of the coal, which 
prevent the transmission of the heat to the water, and allow it 
to pass away up the chimney, R. WItson. 

November 27th, 1871, 
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MILITIA BREECH-LOADERS. 


Tue following is the official report of the board of 
officers appointed to select a breech-loading musket for the 
National Guard of the State of New York. After 
recapitulating the various orders under which the board 
was formed, the report states that the following arms were 
received :— 

One Roberts (new), one Roberts (transformed), one Brown (new), 
one Green, one Peabody, one Conroy, one Barnekoy-Green, one 
Wohlgenmuth, one Ward-Burton, one Williamson, one Whitney, 
one Kentucky rifle, one Berdan, one Burdan (Russian pattern), one 
Joslyn-Tomes, one Springfield (Allin patent), one Remington 
(Spanish cal. 43) quadrangular bayonet, one Remington (eal. 50) 
quadrangular bayonet, one Remington (cal. 50) triangular bayonet, 
one Remington (cal. 50), one Needham, one Broughton. 

After careful examination and full explanation by the exhibitors of 
the various arms submitted, the board selected from among others 
those which, in their opinion, were best adapted to the use of the 
National Guard, and caused circulars to be sent to the owners, 
asking proposals to furnish the State with 15,000 new arms of their 
respective models, and to receive an equal number of the Spring- 
field rifle muskets, calibre 58, now in the hand of the National 
Guard, at such prices as might be deemed favourable, in part 
payment therefor. 

Proposals were received from the owners or representatives of the 
following guns :— 

The Remington, the Springfield, the Ward-Burton, the Conroy, 
the Brown, the Whitney, the Joslyn-Tomes, the Peabody. 

The proposals were as follows. 


Cost of new Allovrance for 


Gun. arms. old arms. Net cost 
Dol lols Dol 

Rernington oo 82 ss 0 Iso nL) Bee 
Springtield (Allin) .. . 19 60 » 00 14°09 
Conroy ee 08 ee ce ee 1-00 00 100 
Lrown oe 00 ce oe es 21°25 00 irzs 
Ward-Burton .. «2 «2 ce 187 2°10 lbs 
Peabody 17°00 
Whitney o 21°00 3:00 1800 
Joslyn-Tomes .. 24°00 1°00 25°00 


The proposal of the agent of the Peabody gun was defective in 
failing to fix a price for the Springfield muskets owned by the 
It will be seen that the Remington gun was offered at the 
lowest net price. The board resolved to regard the bids as confi- 
dential, until the rendition of this report. 

Circulars soliciting proposals were forwarded on the 16th of 
June; the proposals were received on or before the 23rd day of 
June, and were forwarded sealed to Albany, where they were 
opened by the Adjutant-General in the presence of the other 
members of the board, at 2 meeting held for that purpose on the 
25rd of June. The board then adjourned for the purpose of 
aifording the representatives of the various arms an opportunity to 
perfect the improvements which they desired to make, and to 
remedy some defects which had been pointed out in certain arms 
ly members of the board. 

The board reassembled at the State Arsenal in New York City 
on the lst of September. General Townsend being absent in 
Europe, Colonel J. B. Stonehouse, Assistant Adjutant-General, 
appeared in his stead. They examined such improved arms as had 
been presented during the recess. It was resolved to institute a 
series of tests substantially in accordance with the formula of th 
St. Louis Board, at the Springfield National Armoury (the conseut 
of the proper authorities having been obtained for that purpose), 
and on the 2nd of September notice was served on the represen- 
tatives of the arms selected to forward the arms they desired to 
have tested to the Springfield Armoury, so that the time of trial 
might be fixed. Advices of the shipment of the following arms, 
viz., Remington, Peabody, and Ward-Burton having been received, 
the board fixed upon September 22nd as the day for the initiation 
of the tests, and (having given proper notice to the representatives 
of these arms) assembled at Springfield for that purpose. 

The Springtield arm was entered for competition, and fired by an 
employé of the United States National Armoury, at the request of 
the board. The Conroy gun was not received until after the 
commencement of tke experiments, 

The result of the various tests to which the arms were subjected 
will be found in the record hereto appended. The salt water test 
was made at the State Arsenal in New York City. 

The representatives of the arms tested were afforded every 
opportunity to display the merits of their respective systems, to 
point out the alleged defects of competing guns, and to demon- 
strate, by actual test, the superiority claimed for each in any 
particular. 

The experiments resulted satisfactorily, and demonstrated that 
all the arms, possess great! merit in point of accuracy, durability, and 
facility of manipulation. In fact, were the choice of an arm to be 
determined by the actual result of the experiments upon the arms 
themselves, the board would have great difficulty in arriving at a 
decision, all the arms having undergone the various tests without 
injury, and unexceptionally to the satisfaction of the board. 

In arriving at the recommendation embodied in this report, the 
board considered, primarily, the relative merits of the various 
systems presented as regards strength, durability, accuracy, and 
simplicity of mechanism, and liability to accident in the hands of 
troops who might be ay inexpert in the use of arms; 
secondarily, economy, rendered necessary by the limitation of the 
appropriation for their purchase, and, in view of the urgent 
necessity for the immediate procurement of breech-loaders for the 
National Guard, the ability to furnish the requisite number 
within a short time. 

The board recommend, unanimously, the adoption of the 
Remington rifle musket of the improved model manufactured for 
and submitted to this board (loading at assimilated half-cock, 
locking and breech-piece in the loading, withdrawing the firing- 
pin by a positive motion, and ejecting the shell on opening the 
breech), as the best arm, in all respects, for the use of the National 
Guard of the State of New York. 

In order to make it conform to the calibre used by the United 
States Government, the board recommiend the adoption of the 
50-100 calibre, although, but for this consideration, and as an 
independent proposition, they would prefer the 433-100 calibre. 

The board consider the Springfield, Peabody, and Ward-Burton 
guns especially worthy of attention and consideration, They all 
possess great merit, and are of undoubted excellence. 

The representative of the Conroy gun was not prepared to sub- 
mit that arm to the regular series of tests at Springfield, and the 
partial test, incorporated in the record herewith submitted, was 
made at the New York Arsenal, when the salt water and sand 
test was made. 

The Roberts gun was also tested partially at the same time. 
The result is included in the record. 

The Conroy gun has many commendable features, is simple in 
construction, and susceptible of easy and rapid manipulation. 

The board regret that the cost of the arms, and the inability of 
their owners to furnish them within the period fixed for ultimate 
delivery, prevented the selection of several meritorious guns for 
the test to which those preferred were subjected. The Whitney 
gun, particularly, which is similar in construction to the Remington 
was among the best submitted, but these considerations precluded 
its selection for experiment with the others, 

Among those which commended themselves to the board, as pre- 
senting several excellent points, were the Barnekoy Green, the 
Joslyn-Tomes, and the Brown guns. 

The Duval gun, exhibited at Springfield by Mr. Prentice, of 
Montreal, possesses inany good qualities. It is simple in construc- 
tion and easy of manipulation, but was not fired because of the 
inability of the exhibitor te procure suitable ammunition, 





The Winchester repeating rifle was tested and exhibited at 
Springfield, but was not entered for competition. The tests, how- 
ever, are incorporated in the accompanying record. The board 
take occasion to say that, under the skilful manipulation of Mr. 
Addis, this celebrated arm maintained its well established reputa- 
tion. 

The board desire to express their obligation to Lieut. Henry 
Metealf, United States army, commanding the Springfield National 
Armoury during the illness of Colonel Benton, for the extension of 
complete facilities for conducting their experiments, and take 
great pleasure in acknowledging his uniformly considerate courtesy. 

The governor having accepted the report, the Remington rifle 
will be issued to the National Guards in January. It may be of 
interest to append the result of the tests with the accepted rifle. 
They were as follows :— 

Remington, Calibre 50, with Extractor and Locking Device.— 

tapidity of fire—First trial, fourteen shots in one minute ; second 
trial, sixteen shots in one minute ; third trial, sixteen shots in one 
minute ; (Berdan cartridges). 

Effects of Sand and Dust.—After last sanding, the arm worked 
stiff for one two shots, otherwise the gun worked well; no 
perceptible injury to breech mechanism. 

Effects of Defective Ammunition.— No discharge of gas until the 
sixth cartridge was fired, which then was svfficient to slightly 
cloud a piece of white paper placed over the breech-block during 
the firing ; no perceptible injury to mechanism. 

Effects of Salt Water.—On attempting to fire the first cartridge 
it was discovered that the firing pin was broken, and a new pin 
was put in place and the gun again placed in salt water, and ex- 
posed in the open air the prescribed time. The piece was then 
tired, working rather stiff, and the extractor failed to throw out 
five or six shells. 

Simplicity of Construction.— The piece was dismounted and found 
to be uninjured by the several tests. It was dismounted in fifteen 
seconds, and assembled in fifty-nine seconds. 

Two other Remington guns were presented to the board, one 
without locking device or extractor, cal. 43 (Spanish gun), the 
other with locking device differing from the one first mentioned in 
the report. These arms were not subjected toall the tests, but such 
trial as was made of them proved that they withstood the tests 
equally well with the arm favourably reported. 

The target record of the Remington calibre 50, at 100 yards 
range, show the centre of impact fromcentr of target was 4’54in. 
with an absolute deviation of 4°58; at})) yards with the same 
arm the centre of impact was 12°53, absolute deviation 7°1; at 700 
yards the centre of impact was 26°11, the» alls carrying to the 
right. At 100 yards with the Springfield B. I. R. model of 1868, 
calibre 50 at 100 yards the centre of impact was 5°93, most of the 
balls going to the right ; at 300 yards centre of impact was 4°2 ; 
at 700 yards the centre of impact was 55°40, all of the balls going 
to the extreme right of the target. 

With the Ward-Burton with Springfield barrel the centre of 
impact was 10°66 at 100 yards, at 500 yards 2°65, at 700 yards 
66°18, 

With the Peabody, cal. 43, at 10) yards the centre of impact was 
1°12, at 300 yards 11°04, at 700 yards 40°79, With the Winchester, 
at 100 yards the centre of impact was 6°54, nearly all the balls 
going up to the upper right portion of the target. With the 
Remington, cal, 42, at 100 yards the centre of impact was 14°8, all 
the balls being splendid line shots, and placed in the lower portion 
of the target below the bull’s eye. With the Remington, cal. 45, 
at 700 yards the centre of impact was 17°55, 








NAVAL ENGINEERS’ MovEMENT.—An important meeting of the 
naval engineers in the port of Hull was held at the Sailors’ Insti- 
tute in that town on Friday evening, for the purpose of taking 
further steps towards obtaining a higher rate of pay and other ad- 
vantages on board steamers. The movement has been in active 
operation in Hull for some weeks, and it has been generally taken 
up in Newcastle, Liverpool, and other great ports of the kingdom. 
The engineers demand less interference on the part of masters of 
vessels with the engineering department, proper mess and sleeping 
accommodation on board, and a clear definition of the navigating 
and engineering duties on board. Several speeches were delivered 
in the course of the evening bearing on these points, the chief of 
which may be embodied thus :—All should acknowledge the cap- 
tain as paramount on board his own vessel, and men of every rank 
should be careful to respect his authority. The chief engineer 
should rank next to the captain in all sea-going steamers without 
exception, and vessels of over 100-horse power should carry a com- 
plement of not less than three engineers, and those going on voy- 
ages over 5000 miles should carry three engineers and a boiler maker. 
The chief engineer, it was suggested, should also have the option 
of engaging his own engineers and firemen ; and he should, more- 
over, mess in the saloon and have free access to it at all times, but 
not to abuse it by neglecting his duty or otherwise. All orders to 
the engineers, and everything connected with them or their de- 
ang opens should, day and night, as far as possible, be given direct 

y the captain to the chief engineer, to whom alone, if on board, 
he should make his reports, as being the only officer responsible 
for the state of the engine-room and the machinery, as well as for 
the engineers and firemen under his sole charge while on duty. 
It was further urged that the chief engineer should have his own 
private and separate room. All vessels going on a voyage of more 
than 1000 miles should be furnished with plain, good living, with 
bedding and linen, such as the Board of Trade might direct, at 
the owners’ expense; and the pay of engineers should be increased, 
the present rate being inadequate, considering the responsible 
nature of their duties on board. It was mentioned that the rate 
of wages paid to men trading from Hull was 35 per cent. less than 
any other class of engineers in the kingdom—whereas those 
engaged in the Baltic trade from Hull only earned from £11 to 
£12 per month, those from the Tyne received £14 or £15. In 
vessels that only carried two engineers the hours of duty averaged 
eighty-four per week, which was far greater than any men were com- 
pelled to do on shore; and which, it was urged, was unreasonable to 
expect from engineers, considering the great improvements in 
marine engines, and the extra responsibility engineers have to con- 
tend with. It was said the time had come when they ought to 
improve their positions on board ; and it was urged that the follow- 
ing scale of wages should be paid for the future :—£16 per month 
on board all ships going beyond the Elbe and Brest, for first-class 
engineers; and £12 for second, with three engineers to all 
vessels going to the Mediterranean and the Baltic; £20 per month 
for chief engineers, and £15 for second, with three engineers and 
a boiler maker, for all vessels going to the East and West Indies 
or South American ports ; £3 15s. per week for chief engineers, 
and £2 15s, for second, on board all coasting steamers, with a boy 
to attend in the engineers’ mess-room. After considerable discus- 
sion it was resolved to form a Hull branch of the United Marine 
Engineers’ Association, and that meetings be held as often as 
deemed necessary ; that a draft memorial be prepared embodying 
the views of the members, and printed and circulated among the 
general body of marine engineers in England and Scotland inviting 
their opinions thereon, aad when approved the memorial should 
be respectfully submitted to all steamship men in the kingdom. 
A petition is also to be presented to the Board of Trade praying 
them to insert in their amended Mercantile Marine Biil such 
clauses as shall secure to a the position and status on 
board to which the responsible character of their duties entitle 
them. Engineers of other parts will be requested to co-operate 
in the movement, and the engineers of Liverpool are to be invited 
to make that port the head-quarters of the association. Before 
the meeting separated it was suggested that club-houses should be 
established in the various of the kingdom, on the model of 
the Royal Naval Engineers’ Clubs at Portsmouth and Plymouth, 
as a means of information and convenience to engineers en- 
tering strange ports, and for the furtherance of the objects in 
view. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—MM. Xavier and Boyveav, Rue de la Banque. 

BERLIN.—Messrs. A. AsuEer and Co., 11, Unter den Linden. | 

VIENNA.—Messrs. Grrotp and Co., Booksellers. | 

BEIPSIC.—A.puons Diirr, Bookseller. ! 

MADRID.—D. Jose Atcover, Editor and Proprietor of the “‘ Gaceta 
Industrial,” Preciados 49 y 51. 

NEW YORK.—WI.iMeR and Rooers, 47, Nassau-street. | 








PUBLISHER’S NOTIOE. 


*,* With this week's number of THE ENGINEER is issued as a 
Supplement No. L. of our Portfolio of Working Drawings, 
representing Cornish Engine Series, No. X., Pumping Engine. 
Each number as issued by the Publisher will contain the Supple- 
ment, and Subscribers are requested to notify the fact at this 
office should they not receive it. 














TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, : j 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order 
that answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

A. M.—Gesner on “ Petroleum,” Antisell on “ Coal Oils.” 

T. H. (Friar-street, Worcester).— Write to Messrs. Spon or Messrs, Lock- 
wood, the publishers 

J. pe N. (Corfu).— We cannot see the advantages you speak of in vour 
scheme. When you have tried it we shall be happy to hear from you, and, 
if the result be satisfactory, we shall call attention to your invention. 

Inquirner.—So far as we are aware your scheme is novel, and we are fumiliar 
with most of the “‘cane” or “sticker” valve gears. We are a little 
doubtful as regards Figs. 3 and 4, and would advise you to examine Fair- 
bairn’s patents. So many inventions connected with the steam engine have 
been patented that it is almost impossible to say what 1s new without 
making a long and laborious search. 





TELEGRAPH COTTON. 
(To the Editor of The Engineer.) 

Srr,—I shall feel greatly obliged to any correspondent who will inform 
me where I can get the description of cotton and silk used for covering 
wires for telegraphic purposes. R. A. 

November 22nd, 1871. 





STEAM PRESSURE GAUGES. 
(To the Editor of The Engineer.) 
Sir,—Will any of your subscribers kindly oblige with the present 
address of Mr. K. Dubois, patentee and manufacturer of steam pressure 
gauges ? W. P. 


CARBON PLATES. 
(To the Editor of The Engineer.) 

Srr,—I shall feel greatly obliged if any correspondent will give me the 
name of a manufacturer of graphite or carbon plates as used in galvanic 
batteries.” ws F. R. 

November 22nd, 1871. 





POTTERY CLAY. 
(To the Editor of The Engineer.) 
Sir,—I shall be glad if any correspondent can inform me how I 
should proceed to have an examination made of some pottery clay with 
M. 


a view to ascertaining its commercial value. 





GLASS MANUFACTURE. 
(To the Editor of The Engineer.) 

Srr,—Could you or any of your numerous correspondents kindly inform 
me where I could get estimate and designs for glass manufactory abroad ? 
They must include a complete plant in every respect. A. K. 

Liverpool, November 29th, 1871. 


i MEETINGS NEXT WEEK. 

Tne Institution oF Civit Exnocineers,—Tuesday, December 5th, at 
8 p.m.: ‘On the Stresses of Rigid Arches and other Curved Structures,” 
by Mr. William Bell, M. Inst. C.E. 

Socrety or Enoineers.—Monday, December 4th, 1871, at 7.30 p.m. : 
“ On Floating Breakwaters,” by Mr. Thomas Cargill, C.E. There will be 
a ballot for the election of new members. 

CuemicaL Socizty.—Thursday, December 7th, at 8 p.m.: ‘‘Or Essen- 
tial Oils,” by Dr. J. H. Gladstone. 








BIRTH. 


At Secunderabad, on the 22nd of October, the wife of Taomas Master- 
MAN Harpy Jounston, Esq., M. Inst. C.E., Secretary H.H. the Nizam's 
Government, P. W. Department, of a daughter. 

Tur Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on eer nee terms ( paid in advance) :— 

Half-yearly (including double number) .. .. «. £0 14s. 6d. 
Yearly (including two doublenwmbers) .. .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made, THe ENGINEER is regi. for transmission abroad. 

Letters relating to advertisements and the publishing department of the paper 
are to be addressed to the Publisher, Mr. George Leopold Riche; all other 
letters to be addressed to the Editor of Tar Enorveer, 163, Strand. 

Advertisements cannot be inserted unless delivered before siz o'clock on Thurs 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ni: The line averages eight words ; 
blocks are charged the same rate for the space they fll. All single advertise- 
ments from the country must be accompanied by stamps in payment. 
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THE FISH TORPEDO. 

£15,000 are said to have been given or guaranteed by 
the Government to the inventor of the so-called “ fish tor- 
pedo,” and a committee of officers, accompanied by a 
draughtsman, have gone to Austria to report on the works 
at Fiume, where it kas been made. Though we are not 
in a position to divulge the secrets of this invention, suf- 
ficient has transpired as to the experiments conducted at 
Sheerness for us to understand its general principles. As 
a fog seems to obscure much that surrounds the subject of 
torpedoes, it might not be inexpedient to explain what a 
torpedo is, and what it can and cannot do? A torpedo is 
simply a charge of gunpowder, gun-cotton, or other explo- 


the safety of such friendly vessels as might come into con- 


tact with them. This latter difficulty can at present be 
effectually overcome only by the use of electricity as the 
igniting agent, and, when employed in connection with 
a self-acting apparatus, the disconnection of the insulated 
wires from the Patterice on the approach of friendly ships. 
All other known means of ignition has the disadvantage 
that, once set in action, they render the submerged mine 
highly dangerous alike to friend and foe. 

Torpedoes with 100 Ib. or 1000 lb. of gunpowder or 
other explosives may be employed as stationary mines 
in known and affixed positions, to assist the defence 
of channels, harbours, and roadsteads; or they may 
be propelled by ships or boats against hostile ves- 
sels, being held firmly at a safe distance until the 
explosion is effected either at will or by contact. Torpe- 
does used in this latter way consist of sheet iron cases 
which need not contain more than 150 lb. of gunpowder or 
its equivalent in gun-cotton, which would suffice to play 
havoc with any ship against which it might explode at a 
less distance than 11ft.; if immersed, more than 15ft. But 
as the destructive area is very sharply defined, the vessel 
propelling the torpedo would be perfectly safe whilst hold- 
ing it 22ft. from herself. We say advisedly holding it, for 
only when so held can it be known where the submerged 
charge is, and against what vessel it will act, the operating 
one or the enemy’s. 

The fish torpedo belongs to quite another class, viz., 
that possessing self-contained means of propulsion and 
invisible suspension. It is,in short, a submarine rocket 
which, after projection, is entirely cut off from the opera- 
tors, and must, therefore, be dependent for ignition on a 
self-acting mechanical apparatus which will bring about the 
explosion on contact. This most dangerous igniting ap- 
pliance demands careful management, which we venture 
to affirm is quite impracticable with this class of tor- 
pedo projectile. Its speciality—in which the secret of the 
Austrian fish torpedo consists—is the inherent power of 
maintaining a given depth of immersion without ex- 
ternal aid. This is accomplished by a delicate apparatus 
acted upon by the water pressure, and capable of adjust- 
ment for any depth. Many minds have previously worked 
at this most difficult fish-like problem, and if Mr. White- 
head has successfully solved it he deserves every credit for 
doing so. But a submarine projectile requires also ade- 
quate velocity, and we understand that the fish torpedo or 
rocket has not realised more than 15ft. per second, or nine 
miles per hour, That there are circumstances under which 
such a machine might be usefully employed in war is not 
to be questioned, but at what a fearful risk to friendly 
vessels, including the operating one, should the object 
aimed at be missed. Let us suppose that this fish torpedo 
does all that is claimed for it, and that, pre-arranged to 
maintain a uniform depth of 8ft., it is driven from one ship 
at another 100 yards distant, both vessels being under 
weigh and proceeding at nine miles per hour. The rocket 
would take twenty seconds to accomplish that range, but 
meanwhile the hostile vessel has moved her own length, 
and if originally aimed at the stem the torpedo would pass 
harmlessly underthestern, But what then? There is still an 
invisible self-explosive charge floating about 8ft. below the 
surface, no one Gaowe where, ready to blow up any vessel 
coming into contact with it, whether friend or foe; and who 
shall say that that unmarked spot can be avoided in the 
subsequent conflict. Or let us suppose that this fish tor- 
pedo is projected against a ship at anchor in a tideway at 
100 yards distance. The devious currents 8ft. below the 
surface may turn such a slowly-moving projectile from its 
intended path, or in the heat of the momenta bad aim may 
be taken, and in either case a miss occurs, and this danger- 
ous missile may be so deflected as to be left floating about 
in the path of some friendly ship, if not of the vessel which 
sent it adrift. 

It is of the first necessity that weapons of war should be 
harmless to those who use them, for the dread of being 
“hoist by their own petard ” is apt to unnerve the best of 
men, and thus to bring about the very evil anticipated. 
Servicable torpedoes can be made as perfectly innocuous to 
those who employ them as shot or shell used with great 
guns ; and none other should be introduced unless for very 
exceptionable cases, in which friendly vessels cannot be 
implicated. Such cases may no doubt arise where fish 
torpedoes could be safely turned adrift to do their worst 
against any ships with which they chanced to come in 
contact, but even then the apprehension of danger to the 
operators may militate against their useful application. 

If those £15,000 given or guaranteed by the Govern- 
ment for this uncontrollable weapon had been spent in 
experimenting upon and perfecting the two naval torpe- 
does now in the service the money would have been much 
more usefully employed. These two are, the perfectly 
safe outrigger torpedo, which is held fast at the end of a 
spar projected from a ship or boat to a distance of 25ft., 
and a depth of 10ft., and exploded within 10ft. of a 
hostile vessel by electricity, and which in a less perfect 
form was so successfully used during the late American 
civil war; and the mechanically ignited Harvey towing 
torpedo which is held fast at the end of a rope diverging 
about 150 yards on either quarter of the ship until ex- 
pleded by contact with a hostile vessel. There is great 
room for experimental investigation and improvement in 
both these forms of naval torpedoes; but they are, we 
believe, correct in principle, so that any amendment of 
which they may be susceptible will tend towards perfect- 
ing weipons which can be safely and effectively handled. 
Whereas it is of the nature of a tish-torpedo, however per- 
fect in its action, to be highly dangerous and indiscri- 
minating, and as liable to destroy its friends as its foes, 


JACKETED CYLINDERS. 





sive, enclosed in a water-tight envelope, either of metal, 
wood, or india-rubber, and arranged for explosion under | 
water, either by contact with a solid body or by the action 
of an operator. The ignition may be eff 


electric, chemical, or mechanical means. The chief difficul- 
ties in their employment, hitherto, have been that of securing 
the ignition at the desired moment, and that of insuring 


either by , 


Mr. Karvrrer is unfortunately a representative man, 
and it is very difficult to deal with the class which he re- 
presents. If we do not publish such letters as that with 
which we have been favoured this week by Mr. Kaeuffer 
we are told that we stifle discussion. If we do insert them, 
we are compelled as a consequence to write articles dealing 
with the very rudiments of a science which should be fami- 





liar to the great bulk of the readers for whom such a jour 
nal as this is intended. If Mr. Kaeuffer stood alone in 
his ignorance—we do not use the word offensively—we 
should simply put his letter in our waste paper basket, and 
refer him to such text-books of science as would suppl 

him with the information of which he stands in ma | 
But Mr. Kaeuffer does not stand alone; on the contrary, 
it is certain that he is but one of many who possess no 
clear perception of the very simple laws of motion and 
heat, and therefore we publish his letter, and address our- 


| selves with as much patience as we can summon to the 


discussion of its contents. Lengthy as the letter is, our 
correspondent has failed in great part to make his meaning 
clear. It will be remembered that in his first communica- 
tion he tried to prove that jacketed engines must be more 
wasteful of steam than unjacketed engines. The proposi- 
tion is so contrary to all the results of practice, that were 
it not for the position Mr. Kaeuffer holds, and his evident 
sincerity of purpose, we should have regarded his letter as 
a hoax. His present letter is written with equal sin- 
cerity, but we confess that we fai! to understand many of 
his arguments, With those portions which are intelligible, 
however, we now propose to deal. Possibly some of our 
correspondents may find time and inclination for making 
out the rest. 

We explained] in reply to Mr. Kaeuffer’s first letter, 
that a certain proportion of the steam used in an engine 
was liquefied in the performance of work. Our correspon- 
dent is unable to deny that if this liquefaction really takes 
place the jacket must prove of service; but he nevertheless 
holds to his original views, and cuts the Gordian knot by 
denying that any liquefaction takes place. Now it would 
be too much to expect that our readers would find patience 
to wade through a complete account of the investigations 
of this subject made by Mayer, Rankine, Joule, Clausius, 
and many others. Mr. Kaeuffer must, in common with all 
educated engineers, accept the statements of such men as 
conclusive; and as it is quite possible that he does not 
know exactly what they have said with regard to the 
liquefaction of steam in doing work, we reproduce the 
following passage from Rankine’s “Manual of the 
Steam Engine and other Prime Movers,” second edi- 
tion, e 395:—“The conclusion theoretically demon- 
stra in Article 283, that when steam or other satu- 
rated vapour in expanding performs work by driving a 
piston, and receives no heat from without during that ex- 
pansion, a portion of it must be liquefied, is confirmed by 
experience in actual steam engines; for it has been ascer- 
tained that the greater part of the liquid water which col- 
lects in unjacketed cylinders, and which was once supposed 
to be wholly carried over in the liquid state from the 
boiler (a phenomenon called priming), is produced by 
liquefaction of part of the steam during its expansion ; 
and also that the principal effect of the “jacket” or annular 
casing enveloping the cylinder filled with hot steam from 
the boiler, which was one of the inventions of Watt, is to 

revent that liquefaction of the steam im the cylinder. 

hat liquefaction does not when it first takes place directly 
constitute a waste of heat or energy, for it is accompanied 
by a corresponding performance of work. It does, how- 
ever, afterwards, by an indirect process, diminish the effi- 
ciency of the engine; for the water which becomes liquid 
in the cylinder, probably in the form of mist and spray, 
acts as a distributer of heat and equaliser of temperature, 
abstracting heat from the hot and dense steam during its 
admission to the cylinder, and communicating heat to the 
cool and rarefied steam which is on the point of being dis- 
charged, and thus lowering the initial pressure and increas- 
ing the final pressure of the steam; but lowering the initial 
pressure much more than the final pressure is increased, 
and so producing a loss of energy which cannot be esti- 
mated theoretically. Accordingly, in all cases in which 
steam is expanded to more than three or four times its 
initial volume, it has in practice been found advantageous 
to envelope the cylinder in a steam jacket. The liquefac- 
tion which would otherwise have taken place in the cylin- 
der takes place in the jacket instead, where the presence 
of the liquid water produces no bad effect, and that water 
is returned to the boiler.” We think these words afford 
conclusive evidence as to the accuracy of the views we have 
ex : 
We shall now endeavour to convince even Mr. Kaeuffer 
that his theory is erroneous. He cannot deny that heat 
and work are convertible terms, The first law of thermo- 
dynamics runs thus:—“ Heat and mechanical energy are 
mutually convertible; and heat requires for its production, 
and produces by its disappearance, mechanical energy in 
the proportion of 772 foot-pounds for each British unit of 
heat,” and it is accepted as accurate by all scientific men. 
Let us now suppose that Mr. Kaeuffer is right, and_that 
no liquefaction of steam takes place ina cylinder, From 
whence then does he get the work done by the engine? 
On hisown showing every unit of heat contained in the steam 
passed through the cylinder must reappear in the con- 
denser, with the exception of those units wasted by radia- 
tion and conduction. If this be true, then the whole work 
of the boiler is expended in heating condensing water, and 
the work performed by the engine is performed for nothing. 
Surely, if our correspondent had but thought the thing out 
for a moment he would have detected the absurdity of his 
conclusions. 

Let us turn now to the question put by Mr. Kaeuffer 
as to where and how we obtained 7 per cent, or 8 per cent. 
as the amount of steam liquefied in performing work. 
There is little or no difficulty in getting at this or an 
analogous result if we but know the conditions ander 
which an engine is working. For instance, we know that 
a cubic foot of steam of 75 Ib. total pressure contains in 
round numbers 120,000 foot-pounds of energy, and, using 
our correspondent’s own figures, we may suppose that 264 1b. 
of such steam are liquefied per hour, or 4'4 1b, per minute. 
Steam of 75 1b. pressure weighs about ‘179 lb. per foot; con- 
sequently 4°4 Ib, will be 246 cubic feet nearly, and the lique- 
faction of this volume of steam will liberate 29,520,000 foot- 
pounds of energy per minute, or not much less than 900-horse 

wer, or something like nine times as much as Mr, 
Kaeuffer makes out. He assumes that the temperature at 
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which the energy of the steam is given out by liquefaction 
is about 212 deg., which, in a way, accounts for the differ- 
ence ; but this assumption manifests on his part a total 
misapprehension of the proposition we stated, namely, 
that in a well constructed engine as much as 8 
per cent, of the total weight of the steam entering the 
cylinder may be liquefied. The steam on entering Mr. 
Kaeuffer’s hypothetical cylinder has a density corre- 
sponding to 75 lb. pressure, and it is to this density, 
and not to that proper to 212 deg. he must 
refer his 8 per cent. On the other han:, as 120,000 
foot-pounds is the whole energy required to evaporate the 
equivalent quantity of water into a cubic foot of steam of 
75 lb. pressure from 32 deg., and as the liquefied water 
cannot fall toa temperature lower than that of the con- 
denser, the available energy per foot of steam will be repre- 
sented by the difference between the energy proper to 
steam of a temperature of about 307 deg. and that proper 
to water of the temperature of the exhaust. Even 
with this deduction, it is clear that his engine, if it worked 
up to but 282 indicated horse-power, could not have 
utilised anything like 8 per cent. of the whole weight of 
steam passing through the cylinder, and would, therefore, 
not be an economical engine. If Mr. Kaeutffer has any 
doubts as to the accuracy of our estimate of the proper 
temperature at which to calculate the energy of the steam 
per foot, we may settle them by pointing out that the 
steam in the jacket of such an engine must have a pres- 
sure of 75 1b. per inch, and, consequently, the liquefaction 
of 4°4 1b. of steam per minute in such a jacket would cor- 
respond to an amount less than 900-horse power of 33,000 
foot-pounds per horse per minute, by the amount proper to 
water having a temperature of 307 deg. For a rough 
approximation to the quantity of water liquefied per horse- 
power per hour, it will suffice to take the actual number 
of foot-pounds of work done per minute by the engine, 
and assume that one cubic foot of steam is liquetied for 
every 100,000 foot-pounds of work done, the initial 
pressure being of course at or about 751b. For more 
accurate methods of computation we cannot do better than 
refer our readers to Professor Rankine’s work already 
quoted, ; 

As regards our correspondent’s statement, that heat is 
wasted into the condenser through the walls of the cylinder 
from the jacket during the exhaust stroke, we have only to 
say that we quite agree with him; but it has been found 
in practice that, the sides of the cylinder being dry, this 
loss is very small indeed. If he wishes for an example of 
an actual steam: engine liquefying 7 per cent. or 8 per cent. 
of its steam in performing work, he will find particulars of 
elaborate experiments—which are much too long to repro- 
duce here—in Isberwood’s “ Experimental Researches in 
Steam Engineering,” vol. ii., p. 30. 

We believe that the second correspondent whose letter we 
publish will ‘find no difficulty after he has read so far, in 
r:conciling the circumstance that no liquefaction could 
take place in a jacket filled with hot oil with the facts. 
Liquefaction can only take place in steam which is satu- 
vated; that is to say, in such a condition that any abstrac- 
tion of heat must be followed by partial reconversion into 
water, It is not the liquefaction that does the work; it 
is the doing of work which produces liquefaction. But 
liquefaction follows only because the steam has no heat to 
spare; and it can be prevented just as well in one sense by 
super-heating the steam as it can by jacketing the cylinder. 
If we only send the steam to work with a store of free 
caloric, that store will be drawn on first, and not till 
it is exhausted will liquefaction take place. In the same 
way the oil in a jacket would simply be reduced in tem- 
perature at each stroke of the engine; but it would be 
quite possible by providing suitable circulating pipes and 
an arrangement for heating the oil, to use that liquid, 
instead of steam to prevent liquefaction in the cylinder of 
any engine. 

STEEL 


LOCOMOTIVE BOILERS, 


Aw institution exists in the United States to which, 
oddly enough, nothing strictly analogous is to be found in 
Great Britain, In America locomotive superintendents are 
called “ Master Mechanics,” and in the States a large 
number of these gentlemen have formed a society or insti- 


tution known as “The American Railway Master 
Mechanics’ Association. The objects of the association 
are very similar to those of our own Institution of 


Mechanical Engineers, special importance being given of 
course to all questions connected with the construction and 
working of locomotive engines. The American Railway 
Guzette of Nov, 11 contains an interesting report of the 
proceedings at the last meeting, which pressure of other 
matter prevents us from reproducing in full. We must 
therefore content ourselves with a notice of the most im- 
portant of two reports then read. The second we may 
possibly refer to at length in another impression. 

The society appointed some time since two Committees, 
ove to investigate various questions connected with the 
construction of boilers, the second to perform the same 
duties with regard to boiler incrustation. The first Com- 
mittee, with which alone we have now to do, commenced 
their labours by sending a copy of the following questions to 


every master mechanic in the country, and requesting | 


answers :— 

(1) Do steel boiler plates as now manufactured have the proper 
degree of hardness, or should they be softer and more ductile? 
(2) Do you advise the substitution of steel plates for iron in the 
outside shells of locomotive boilers? (3) Are steel tube sheets 


of the best Lowmoor iron? (4) Are steel furnace sheets-—espe- 


cially crown and flue sheets with the ordinary deposit of mud and ! 


scale upon them—more liable to fall than the best Lowmoor iron? 
(5) Have you used a wider space than 3}in.; if so, do you consider 
it alvantageous? (6) Have you used soft steel rivets in the con- 
struction of locomotive boilers; if so, do you deem it advantageous? 
(7) Has your experience during the last two years suggested ary 
desirable changes in the construction or staying of locomotive 
boilers? (8) If manufacturers will supply material of the required 
size would you advise making the cylindrical part of the boiler in 
one piece extending from smoke-box to throat ‘sheets? (9) Have 

ou used steel flues; if so, do you prefer them to iron or copper ? 
tio) At what point in a locomotive boiler should the feed-water be 





injected? (11) The fire-box as now constructed sustains on its 
sides the pressure of the crown sheet, except where relieved by the 
braces extending from the crown bars (bridge stays). The circu- 
lation of water is impeded by the bars and the washers placed 
between them and the crown sheet. The scale formed on these 
braces, falls on the crown sheet, and with that deposited thereon, 
increases the liability of the sheet tofall. Can you suggest a plan 
which will avoid these difficulties without lessening the strength 
of the boiler? If yes, please do so. 

Twenty-three answers from important railroads were 
received to this circular. As regards the first question, the 
replies are, on the whole, unfavourable to the use of steel. 
The great objection is that, when used in the form of fire- 
box sheets, these sheets are liable to crack on very small 
provocation. If the sheets are to be flanged, the utmost 
care must be taken in subsequently annealing them, and 
this result corresponds precisely with the experience of those 
who have been most successful iu using steel in this country. 
In reply to the second question, very few favour the use of 
steel in locomotive boiler barrels, because steel so soft that 
it is suitable for the purpose is so little stronger than iron 
that the plates cannot safely be made thinner; and as steel 
costs in the States just twice as much as iron, there would be 
a loss incarred byusingit. Steel intube-sheets appears, how- 
ever, to stand very well and to give satisfaction provided it 
isused withdueprecaution. Nosteel rivetsappearto be used 
underany circumstances. No general changes in the staying 
or construction of boilers have been suggested in reply to 
thecircular, but Mr. Hayes, a member of the Committee, de- 
scribes, in reply to the eleventh question, a mode of staying 
fire-box crowns which he has applied to six new loco- 
motives on the Illinois Central Railway, and which ap- 
pears to us to possess many good points. The bridge stays 
do not rest upon the tire-box, but upon an angle iron 
riveted to outer shell of the boiler. An inch bolt is 
tapped through the outer shell into each end of the 
bridge stays and riveted over, by which means a row 
of tie rods is dispensed with. The bridge stays are 
placed l4in. above the crown sheet, and are made 
of din. x tin. iron, No washers are used around 
the crown bolts, or between the stays and sheet, 
consequently the entire surface of the crown sheet is ex- 
posed to the water. Each alternate bar is supported by 
two vertical braces, secured to the wagon top or outer shell 
of the fire-box. When the fire-box is taken out the crown 
bars and their braces are not disturbed. The Committee 
much favour any scheme of this kind which will dispense 
with stay washers, and they give the following figures in 
proof of the soundness of their views:— 





The area of crown sheet usually covered by washers placed 
around the crown bolts is surprising to those who have given the 
matter no serious thought. The furnace of a heavy coal-burning 
freight locomotive is about 5ft. long and 40in. wide at the upper 
part: About one hundred crown bolts are used in staying the crown 
sheet, and the washers are about Z+in. diameter. The area of sheet 
covered by them is 2} square feet, from which should be deducted 
the area of the bolts. After making the deduction, we find that 
2 square feet of the crown sheet is kept from the water but ex- 
posed to the greatest heat in the furnace, the free circulation of 
water over the crown sheet is stopped, and the accumulation of 
mud and scale invited, 

As regards question eighth, all the replies, with a very 
few exceptions, are in favour of making the barrel of the 
boiler of a sivgle sheet, provided the manufacturers will 
supply sound material. With respect to the ninth question, 
no one appears to approve of the use of steel boiler tubes, 
and the Committee condemn them as they will not stand 
caulking as well as iron, but the Committee invite further 
investigation, Lastly, the Committee consider some points 
conuected with blowing-off boilers, the admission of feed- 
water, &c., of little importance, and to a great extent sum 
up their report with the following remarks :— 

Your Committee are of the opizion that three errors in the pre- 
sent method of staying crown sheets should be removed. 

(1) Resting the crown bars upon the corners of the furnace, 
thereby making it self-sustaining, except where relieved by the 
oe extending from the crown bars to the outside shell of the 
boiler. 

(2) Preventing free circulation of water, by placing the bars too 
close to the sheet and putting washers around ,the crown bolts 
between the bar and sheet. 

(3) Multiplicity of braces and tie rods over the crown sheet, 

We suggest the following remedies for your consideration :— 

(1) To support the crown bars entirely from the outside shell of 
the boiler. 

(2) To increase the space between the crown bars and crown 
sheet and abandon the use of washers around the crown bolts. 

(5) To make the crown bars heavy enough to warrant a decrease 
in the number of braces over the crown sheet, without impairing 
the strength of the boiler. 

(4) If practicable, to purify the water before it enters the boiler; 
if this is impracticable, put plugs in suitable positions in the out- 
side shell even with the crown sheet, which plugs should be fre- 
quently removed and the crown sheet cleaned .as thoroughly as 
possible. 

It appears upon thewholethatthe water in use on American 
railways is not so good as that which we use in this country, 
possibly because as much care is not taken to secure excel- 
lence, and we would suggest to the Committee that no im- 
provements can be effected in the construction of locomotive 
boilers which are likely to prove so effectual a remedy for 
the evils complained of, as the sinking of proper wells or 
the provision of proper setting and filtering tanks, by 
which mud, at all events, would be got rid of once for 
all. Those portions of the report referring to the use of 
steel possess, perhaps, more interest than any other portion 
for English readers, and it is evident that the results 
obtained in the States do not appear to be sufficiently 
encouraging to justify our own locomotive superintendents 


| in spending much money in experimenting with a material 


: | which still maintains its reputation as one of the most 
more apt to crack from frequent caulking than those made | . 


uncertain used in the arts of construction. 








TeELGIAN Ratis.—Belgium has once more booked an order for 
rails for a Spanish line. The Monceau-sur-Sambre Ironworks 
Company has obtained an order for 6000 tons of rails for the 
Medina del Campo and Salamanca Railway. 


MippesBroucH Hick Scnoot. —A ‘‘ contemporary” says: “‘We 
understand that Mr. Samuelson, M.P., has expressed his intention 
of founding a scholarship in connection with the College of Phy- 
sical Science at Newcastle, that will be available for boys educated 
at the High School, Middlesbrough.” § 





| of a school at Dresden. 
| attention to the numerous and excellent articles on Prussian 





FOREIGN PERIODICAL LITERATURE. 

Tue “ Comptes Rendus” of the Paris Academy of Sciences for 
November 13 contain two papers by M. Faye on the rotation of 
the sun. M. Phillips (p. 1181) has a memoir on the theory of 
the chronometer balance spring, the subject being treated from a 
strictly mathematical point of view. MM. Becquerel (p. 1158) 
contribute an interesting paper on the temperature of the earth 
at different depths, the experiments being made in bare ground, 
and in ground covered with vegetation. Favre and Valson 
(p. 1144) investigate the very complicated question of the heat 
or cold produced by the solution of salts. The authors inge- 
niously compare the problem of the solution of salts to questions 
in algebraical analysis containing several unknown quantities, 
and which require for solution at least an equal number of 
equations. By varying the solvents employed the authors think 
that they will be able to distinguish the portion of the work 
which depends on the nature of the solvent. Most of the expe- 
riments were made on the various sulphates, whilst in some 
cases two sulphates crystallised together were employed, or sul- 
phates containing a varying quantity of water of crystallisation. 
M. Tresea (p. 1153) continues his interesting series of experi- 
ments on the effect of the bending of iron and steel rails beyond 
the limits of elasticity. E. P. Bérard follows with a paper 
on the nature of the salant, a saline efflorescence found on 
the surface of the soil in the vicinity of the Mediterranean. 
W. de Fonvielle (p. 1158) made some observations on the 
gyratory motion of balloons and on the methud of preventing such 
motion by altering the disposition of the weight carried in the 
car. The ‘effect of this is to cause a pendulous motion of the 
balloon about its centre of gravity, thus destroying the couple of 
rotation. H. Resal fJlows with an abstruse mathematical paper 
on the motion of a material system referred to three rectangular 
axes movable about their origin. M. Berthelot (p. 1162) con- 
tinues his memoir on the formation of precipitates, the present 
portion being devoted to the consideration of the separation 
which takes place between the acid and the base of a salt. I. du 
Moncel (p. 1166) presents a paper (in continuation of former 
memoirs on the same subject) on the most economical arrange- 
ment of voltaic batteries with respect to their polar electrodes. 
The author incidentally mentions that the direction of a current 
between two earth plates may be reversed simply by watering 
the ground in the vicivity of one of the buried plates, so as to 
render it damper than the other. He also gives the result of 
experiments on the battery power developed according to the 
area of the immersed section of the plates. 

Passing over the papers of purely architectural character, we 
have to notice in “Romberg’s Zeitschrift fiir praktische 
Baukunst,” Nos. 7—9, a memoir on plaster of Paris and its ap- 
plications in building, consisting of a description of the physical 
properties and composition of gypsum, the changes which it 
undergoes in the kiln, and its use in the manufacture of building 
blocks and in the construction of fireproof floors and ceilings. It 
concludes with an account of the methods of taking plaster 
casts, and of the various modes by which the rapid setting of 
plaster of Paris may be prevented, At p. 225 we have a descrip- 
tion, with plates, of a large distillery at Miincheberg, built from 
the designs of Ernst. P. Loeff follows on the same page with an 
account of Tillman's improved shop-window bliuds, made of a 
single sheet of corrugated steel, but the writer gives no illustra- 
tions, confining himself merely to an enumeration of their merits. 
P. Ernst (p. 235) describes the method of casting lengths of pipe 
for sewers or drains in cement and concrete. F. Borkmann 
(p. 241) investigates the question of the power to be obtained 
from streams. He gives a table for calculating the mean velo- 
city of currents according to the nature of the channel, aud 
shows how to employ a given fall of water to the best effect. 
The concluding portion of the paper is promised in a future 
number of the “ Zeitschrift.” TP. Ernst (p. 257) gives a graphi- 
cal table for determining the strength of piles and beams of oak 
and deal of various dimensions. P. Loeff (p. 261) has an article 
on brickmaking, devoted principally to a description of the 
most economical method of burning bricks in the tield where a 
comparatively small nuinber are required for 2 special purpose, 
and where the necessary material is in the immediate vicinity 
of the building to be erected. The only other article to be 
noticed is one at p. 267, on the various methods of gauging lying 
and standing timber. 

In the “ Zeitschrift fiir Bauwesen,” Nos. 11 and 12, we find, 
at p. 439, a notice of the warming and ventilating arrangements 
We take this opportunity of calling 


school-buildings which have appeared in the periodical now 
under notice during the twenty years of its existence. The 
same remarks will apply to the “ Allgemeine Bauzeitung,” an- 
other German periodical noticed from time to time in this 
column. School Board architects will do well to consult them. 
At p. 449 is a description and plan of the new repairing shops 
belonging to the Lower Silesia and Mark Railway at Berlin. 
This is followed by an account of the new railway station at 
Guben. Although primarily written from an architectural point 
of view, Herr Durm’s paper on the Parthenon (p. 469) will be 
found to contain many interesting details of the methods of con- 
struction employed by the ancient Greeks. The paper is largely 
illustrated with the author’s sketches. err Miller (p. 503) has 
a memoir on gas-furnaces, with special reference to their use in 
the Royal Porcelain Works at Berlin, of which establishment 
Herr Moller is the director. At p. 510 we find a brief report of 
a discussion at the Architectural Association of Berlin on the 
relative merits of various substances for preserving stonework. 
Herr Lemelson (p. 511) has a paper ou the erection of iron roofs, 
and the relative advantages of completing each principal and 
raising it to its place when finished, or of riveting it together in 
situ, Particularsof various railway station roofs in Berlin are given 
in the course of the paper. Herr Reder (p. 512) communicates 
an elaborate memoir on the quantity of carbonate and sulphate 
of lime contained in water used for feeding locomotives. The 
paper is well worthy of attention, and analyses are given of the 
water at the principal stations on the Prussian railways. The 
author concludes that the limits of good and bad feed-water lie 
between 20 and 30 deg. of hardness. Ifthe review of Schwabe’s 
work* on English railways (p. 517) be not too laudatory, Ger- 
many has the credit of having produced one of the best books on 
the subject. The author appears to have been particularly im- 
pressed by the fact that the total nuzaber of railway travellers in 
England in the year 1868 was thirteen times the population, 
whilst in Prussia it was little more than double the number of 
inhabitants. Again, in the year 1869 the number of persons 
carried by the Metropolitan Railway alone was considerably more 
than half the entire number of passengers who travelled on the 
whole Prussian railway system during the same period. 





* Ueber das Enalische Fisenbahnocesen. Berlin 
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THE LATE MR. THOMAS WICKSTEED. 

Mr. WIcksrcep, whose death occurred on the 14th of 
November, in the sixty-sixth year of his age, after a long illness, 
was apprenticed to the well known engineer, Mr. Alexander 
Galloway, of West-street, Smithfield, and during that period 
resided with Mr. Arthur Aikin, then the secretary of the Society 
of Arts. He was afterwards an assistant to Mr. H. R. Palmer, 
when resident engineer to the London Docks, Mr. Bidder, and 
Mr. P. W. Barlow, F.A.S., being aiso at the same time in Mr. 
Palmer's office. Mr. Wicksteed next obtained the post of engi- 
neer to the East London Waterworks Company, which office he 
retained for many years, and until Mr. Greaves, the present 
engineer to that cowpany, was appointed ; and he was also con- 
sulting engineer to several of the other principal waterworks 
companies in the metropolis. He then entered into practice on 
his own account, but had been for some time compelled, by the 
state of his health, to live in retirement. 

In 1835 he read a paper at the Society of Arts, “ On the Past 
and Present Supply of Water to the Metropolis,” which was sub- 
sequently printed as a pamphlet, and he presented to the 
Institution of Civil Engineers the first of two communications 
“On the Effective Power of the High Pressure Expansive Con- 
<lensing Steam Engine commonly in Use in Cornish Mines,” 
being the result of observations made at the instance of the 
directors of the East London Waterworks Company, with a view 
to ascertain how far the Cornish engine was applicable for 
waterworks purposes, The second memoir was brought forward 
in 1837, in which year he was elected a Member of the Institu- 
tion, and in this he set forth the reasons that had induced him 
to recommend the East London directors to purchase from the 
East Cornwall Silver Mining Company the Cornish engine subse- 
quently erected at Old Ford, where it did such good service. A 
‘Telford medal was awarded to him by the Institution of Civil 
Engineers for these contributions, the council stating in the 
annual report for 1839 that they were of great value, as con- 
taining the only recorded experiment in which the water raised 
was actually weighed and measured. In the following sessions 
of the Institution Mr. Wicksteed took a considerable part in the 
«liscussions as to the action of steam introduced by the papers 
of Mr, Josiah Parkes, gave particulars of the duty and the per- 
formances of the Old Ford engine, and in 1841 his “ Experi- 
mental Inquiry concerning the Cornish and Boulton and Watt 
Pumping Engines” was published by Weale. Whilst at Old 
Ford the great attention bestowed by Mr. Wicksteed upon the 
Cornish engine is generally regarded as having led to the con- 
siderable employment of that class of engine for waterworks 
purposes, both in London and in the provinces, and credit is also 
<lue to him for the increased economy of working, by clothing 
the boilers, pipes, cylinders, &¢. He was a strenuous supporter 
of the intermittent system of water supply, analysed and com- 
mented upon the evidence given in favour of the constant 
system before the Health of Towns Commissioners, and in a 
report to the East London directors, dated in 1847, discussed the 
practicability and expediency of furnishing a constant supply. 

During the years when Mr. Wioksteed lived at Old Ford he 
tried many experiments, in conjunction with Mr. Arthur Aikin 
and Dr. Alfred Swaine Taylor, on the London sewer water, in the 
hope of discovering some plan for usjng advantageously the pro- 
ducts of the sewers. He was the first to propose steam pumping 
for the permanent drainage of large towns, where the surface was 
too low to admit of drainage by gravitation ; and as early as 
1841 he proposed to drain the city of Berlin by means of steam 
power. In 1845 he addressed to the directors of the London 
Sewage Company a detailed “ Report upon the various Plans pro- 
posed for rendering available the Manure contained in the 
Sewage Water of the Metropolis,” in which the opinion is 
recorded, “That any plan of distributing liquid manure through 
pipes among fields, or even the market gardens in the immediate 
vicinity of London, could not be remunerative.’ He observed 
that the quantity of sewage water north and south of the 
Thames would sufiice for manuring 8,000,000 acres, and that the 
cost of laying down pipes for the proper distribution of such a 
quantity would be so great as to render the scheme impracti- 
cable, if based upon the plan of having an intercepting sewer, 
with a fall equal to the natural fall of the land, or of the Thames 
at low water. It then proceeded to suggest a plan of advan- 
tageously conveying the sewage water of London “ by means of a 
system of pumping engines and pipes, analogous to that of the 
great water companies.” The outline of this was to constructa 
large intercepting sewer, at an average fall of 12in. per mile, 
through a main line on each side of the Thames, causing ail the 
existing sewers to empty themselves into them. These main 
consiuits would terminate at points low down the river, say 

3arking Marshes on the north side, and Greenwich Marshes on 
the south side. At these spots powerful engines would be 
employed for pumping up the solid and liquid matter from the 








pits at the extremities of the main sewers, to such a height as to | 


permit the former to be separated in reservoirs, whilst the latter 
would run into the Thames at all times of the tide. The solid 
deposit in the reservoirs would be removed, and if necessary 
dried artiticially, compressed, and packed for easy transmission 
by land or water. ..... . Such were the general details for 
London, and the plan he had proposed to Major Bryon for the 
sewage of Berlin (for which it is said he received a gold medal 
from the King of Prussia) was very similar, because the flatness 
of ils situation rendered any natural drainage nearly impracti- 
cable. “In that locality, however, by the system proposed, not 
oniy would the solid matter have been well disposed of, but by 
raising the liquid portion to a sufficient height above the surface 
it could have been advantageously distributed over a tract of 
uncultivated land, which it would have fertilised and rendered 
productive.” On a subsequent occasion, in 1848, he remarked 
“ That the advice he had given to a public company, relative to 
pumping up the sewage water, was based solely upon mercantile 
considerations, and without any reference to sanitary measures, 
and that he considered it was incumbent in an engineer, 
in laying down plans for the sewage of a town, to ascer- 
tain whether the products of the sewers could be advan- 
tageously made use of, and at what cost, in order to advise 
his employers as to the plans to be adopted.” In 1845-6, 
and in 1849, parliamentary powers were applied for to 
carry out the main drainage of the metropolis according to 
his views ; but, owing to the state of the money market at that 
period of depression, the necessary sums to comply with standing 
orders could not be obtained. In 1850 he published a prelimi- 
nary report upon the sewerage, &c., of the borough of Leicester, 
and in the following year some observations upon the nature, 
properties, and value of the patent solid sewage manure, with a 
description of his process for its manufacture. In 1852 his plans 
for separating the fertilising matter in a solid state from the 
sewage water, by which the latter was to be deprived of its 
noxivus properties, was in course of trial at Leicester, where, in 
1398, the sewage of that town was being lifted by steam power, 
ior the purpose of being deodorised and clarified. Subseyuently, 
this process was pronounced to be a failure; and this want of 
success, coupled with, it is believed, other disappointments 
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seemed greatly to affect Mr. Wicksteed’s general health, which 


| gradually declined, and for some years he had been out of 


business. 

We have no doubt that the following catalogue of Mr. 
Wicksteed’s works, for which we are indebted to Mr. Tol- 
hausen, of the Great Seal Patent-office, will prove interesting 
to many of our readers:—“On Drainage of Towns.”—“ Proc. 
Civ. Eng.,” vol. vii, p. 90; vol. xii, p. 89. “Engine at 
the East London Waterworks.”—“ Civ. Eng.,” vol. xi., p. 104. 
“ Engine-counters.”—*“ Proc. Civ. Eng.,” vol. vii., p.73. “ On the 
Cornish Engine, &c.”—“ Proc. Civ. Eng.,” vol. i. (1838), p. 2; 
vol. i. (1840), p. 15, 78; vol. ii, (1842), p. 107 (1843), p. 196. 
“Civ. Eng.,” vol. i, p. 408. “Mech. Mag.,” vol. xxx., p. 343. 
“Evidence on Victoria Explosion.”—‘“ Mech. Mag.,” vol. xxix., 
p- 349. “Preventing the Radiation of Heat in Boilers,’ &.— 
“Civ. Eng.,” vol. iii., p. 367 ; “Ding. Pol. J1.,” B. 79, 8. 243; 
“ Pol. Centralblatt, 1841, 8. 49. “On Moseley’s Constant J ndi- 
cator.”—“ Proc, Civ. Eng.,” vol. ii. (1842), p. 107. “ Report on 
Sewage Manure.”"—“ Jl. Soc. A.,” vol. ii., p. 785; “Pr. Mech. J1,” 
vol. iv., p. 279; “Bull. Soc. d’Enc.” (2) t. iv., p. 110. “On 
Sewerage of Leicester.”—“Civ. Eng.,” vol. xiv., p. 464. “(un 
the Supply of Water to the Metropolis.”—“ Civ. Kng.,” vol. ini., 
p. 10, 42, 45. ‘* Wooden Wedges to Secure the Joints ef Water- 
pipes.” —“ Trans. Soc.,” A. 11, vol. li., p. 90; vol. lii, XILI. 
“Civ. Eng,” vol. i. p. 242; “Ding. Pol. Jl,” B. 70, 5. 183; 
* Bair. Gen. Blatt.,” 8. 24,05. 774. “Pump Valves.”—* Proc. 
Civ. Eng.,” vol. ii. (1843), p. 1987. “On the Generation of 
Steam.—“ Mech. Mag.,” vol xxx., p. 390. “On Cornish Steam 
sngine Duty.”—“ Mech. Mag.,” vol. xxviii., p. 192; vol. xxv., p. 
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S. 188, B. 16, 8S. 117; “Proc. Civ. Eng.,” vol. i. p. 117; 
“Ding. pol. Jl.,” B. 71, 8. 292.“ Analysis of the Water from 
the river Lee.”——“ Proc. Civ. Eng,” vol. viii, p. 18f.  Water- 
wheels with Ventilated Buckets.”—“ Proc. Civ. Eng.,” vol. viii. 
p. 62. “On Raising Water.”—‘ Mech, Mag.,” vol. lxi., p. 3!0. 
** Mode of Raising the ‘Stand-pipe’ of the East London Water- 
works.”—* Proc, Civ. Eng,” vol. iii., p. 214. * Wein-Raab 
Ordinary Goods Locomotive Engine.”—‘‘Proc. Civ. Eng.,” 
vol. xv., p. 44. “ (W. D. Atkin) Report on the Vulcanised 
India-rubber Sockets.’—“ Mech. Mag.,” vol. xlix., p. 617; 
“Civ. Eng.,” vol. xii., p. 26. 


APPARATUS FOR WARMING RAILWAY 
CARRIAGES BY STEAM. 

A RECENT order issued by the Prussian Minister of Trade has 
caused much attention to be paid to this subject by the authori- 
ties on German railways. The apparatus, of which viewsare given 
on page was tried during February last, on the Breslau, 
Schweidnitz, and Freiburg line. The train consisted of a lugzage 
van, a composite first and second class carriage, three third-ciass, 
and two fourth-class cariiages. The steam was taken from the 
boiler by the expansion regulator [reducing valve], described 
in the “* Organ fir die Fortschritte des Eisenbahnwesens,” No. 2, 
1870, from the current number of which periodical the following 
account is taken:—‘’The pressure is reduced to between 20 1b, and 
25 1b. per inch, and is conducted through a pipe beneath the foot 
plate to the end of the tender, where it is bent upwards, termi- 
nating in the centre line of the trainin atrumpet mouth. The 
steam pipes at each end of the carriages terminate in similar 
trumpet mouths, 

In the necks of these trumpet mouths an india-rubber ring is 
fixed, soas to make a tight joint with a sliding connec 
the ends of which are slightly tapered so as to afford easy eu 
into the trumpet mouths. In the middle of the connecting tube 
a lever is jointed, having at each end rods, the other extremities 
of which are hooked on to the lugs at the ends of the trumpet 
mouths, Dy this sliding joint allowance is made for the con- 
tinually varying distance between the carriages, and the india- 
rubber rings permit sufficient play when the train is passing round 
shai) curves or sudden and steep gradients, of which there are 
several on the railway in question. The position of the pipes in 
the centre line of the train is obviously advantageous when pass 
ing round curves, The coupling, shown in detail in Figs. and 10, 
was found to answer very well, the making-up and uncoupling of 
the train being easily performed after a little practice. It was 
found that a very slight compression of the india-rubber was 
necessary to make a tight joiat; and it will be seen from an in- 
spection of the drawing that the pressure of the steam tends to 
force the ring against the recess in which it is placed, and also to 
keep it in close contact with the sliding connecting tube. In cases 
where the rings were too large the steam ceased to escape when 
the connecting tube was shaken, and when the train started the 
jolting was found to cause the ring to bear tightly against the 
tube. 

ln the first, second, and third-class carriages the warming tubes 
are placed under the seats, whilst in carriages of the fourth-class 
they are in the middle, surrounded by woodwork which allows a 
free circulation of air but prevents any accidents which might 
occur by passengers coming into contact with the heated tubes. 

bn the arrangement of the piping one of the first considerations 
was that it should as far as possible be continuous, on account of 
the difficulty of driving the air from subsidiary branches. The 
connections between those parts where water could form were 
made smaller, so that all the water of condensation would accu- 
mulate at two points in each carriage. 
found necessary to attach the locomotive to the train about half 
an hour before starting in order to warm the carriages. When the 
steam was first turned on all the cocks were opened, including the 
tap at the end of the train. As soon as the pipes had become 
heated, sv that steam only was given off, the taps were gradually 
closed, beginning at those nearest the engine, the last of all being 
lefc open. It was very soon apparent that in order to prevent 
the freezing of the whole apparatus it was only necessary to 
wallow the hindmost tap, which was about three-eighths of 
an inch bore, to remain permanently open. At stations where a 
lengtiened stay was made the cocks on the other carsiages were 
opened for a short time, but the omission of this precaution was 
not found to produce any inconvenience, the cock at the end of 
the train being suflisient to discharge the water of condensation 
accumulated during many hours, ‘ne heating appears to have 
been performed rather irregularly. In some cases the difference 
between the external and internal temperature amounted to 
24 deg. Réaumur, and in others it was only 7 deg. Nor was the 
temperature uniforin throughout the train, a difference of 3 deg. 
being sometimes noticed in adjacent carriages. With so large a 
surface of piping exposed to the cold air, the regulation of tempe- 
rature must obviously be a source of great difliculty. 
of the journey the taps are opened one by une, beginning at the 
end of the train before the steam is shut off. In this manner the 
whole of the water of condensation will be effectually got rid of, 
and all risk of freezing removed. The area of the piping in pro- 
portion to the cooling surface of the carriages was as 1 to 32. 

In the same page we give an illustration of a method of arranging 
carriages so as to provide sleeping accommodation, which has been 
recently adopted on the State Railway of Hanover. It is only 
applicable to first-class carriages, and consistsin making thecushions 
to slide forwards so as to meet in the middle of the carriage, friction 
rollers being provided for the purpose of facilitating this opera- 
tion. When drawn out the seats are fixed in position by means 
of screws. The back of the seat is hinged in the middle as 
shown, aud is also made to slide up and down in grooves zz, the 











| object of which is to providea pillow for the sleeper. When the 
| seats are drawn out the back is slid down as far as the grooves 


will alow, the lower half being at the same time drawn for- 


“Civ. Eng.,” 1838, p 408; “ Preuss. Gen. Ver.,” B. 22, | 


On very cold days it was | oy a 
| both at bow and stern, and by a wave-trough amidships. 


| carriage with the seats arranged for lying at full lengt 
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wards. The projecting part of the stuffing of the back thus forms 


a comfortable support for the head. Fig. 17 shows a plan hd a 
4 18 


apparent from the drawings, only half the seats are made with 
movable backs, this being all that is necessary to provide for the 
three recumbent passengers which the carriage will hold. 
SIX-HORSE POWER HIGH-PRESSURE EXPAN- 
SION ENGINE, ROYAL ARSENAL, BOMBAY. 


Ovr full page illustration in this week’s impression shows a plan 





| and side elevation of a very well-proportioned engine, direct 


action, with double side guides for the piston-rod crosshead, and 
single end connecting rod, constructed by Messrs. Whieldon, 
Lecky, and Lucas, Collinge Engineering Works, Westminster 
Bridge road, for the Royal Arsenal, Bombay. 

The main features in the engine are the valves, which are shown 
in the sectional detailed views. The main slide has a common ex- 
haust port, with twosupply ports at each end ; and on the back is 
situated the cut-off valves, which are screwed on a spindle right 


| and left hand, so that the two valves can be brought closer or 


further apart by turning the hand wheel. The motion of the 
valves is obtained from a single eccentric, direct-acting, and the 
feed pump plunger is worked by one of these eccentrics at the side 
of the framing below the valve motion rod. The governor is the 
Porter kind, the size being stipulated by the Government; but to 
our mind it appears very large for the small duty it has to do, 
The steam cylinder is Sin. in diameter, and the stroke of the 
piston l6in, The grade of expansion commences at one-eighth, 
and varies from that to three-fourths or any intermediate point 
desirable. The design and workwanship of this little engine are 
very good, 








Society OF ENGINEERS.—The annual general meeting of this 
Society will be held on Monday, the 11th of December, in the 
Society’s hall, Westminster Palace Hotel, for the election of 
officers for the ensuing year. The chair will be taken at half-past 
seven o'clock precisely. Members and associates whose subscrip- 
tions are unpaid are not qualified to vote. nant 

THE discovery of a very fine deposit of red hematite, similar to 


| that worked at Ulverstone and Whitehaven, is reported to have 


At the end | 


been made on the north shore of Lough Erne, in the county of 
Fermanagh, Ireland. The demand for this class of iron ore is so 
large that this discovery is of great importance. ; 
GatLinc GuNs.—It is anticipated that the thirty-six Gatling 
guns, at present in course of preparation for her Majesty’s Govern 
went at the works of Sir William Armstrong and Co., at Elswick, 
will shortly be completed and delivered for service, as cartridges 
for their preliminary trials were issued to that firm by the Royal 
Laboratory Department a few days since. The delay in the pr- 
paration of this formidable array of “‘machine guns” has been 
partly owing to a tedious series of experiments which it was 
deemed necessary to institute before their rifling and completion, 
und which was conducted under the supervision of Captain Noble, 
of the Elswick firm, in order to ascertain the practicability of 
applying the present service bottle-necked cartridge of the 
Martini-Henry rifle to the small-sized Gatling which it ix 
proposed to use for field service; partly also to the cess: - 
tion of work in the Newcastle factories, consequent on thie 
recent stiike. The Ordnance Select Committee have, however, 
decided to abandon for the present the idea of using the Boxer 
Martini-Henry ammunition for several reasons, the principal of 
which is that the cartridge, from its peculiar shape, hasa tendency 
to shift its position in the feeding drum as the latter revolves, 
causing the cartridge to jam in the groove of the “carrier” as it 
drops into it. The probability is that a tin or brass cartridge will 
ultimately be adopted, of alike figure to those manufactured in 
the Royal Observatory ; a similar calibre will also be adhered to, 
in order to facilitate assimilation of ammunition. Considerable 
modifications have also been made upon the American model in 
the gun carriage and feeding apparatus. The carriage and limber 
are each to be provided with a thin steel screen for the protection 
of the party working the gun, of a somewhat similar construction 
to that proposed for the ordinary field gans by Sir William 
Armstrong in the spring of the present year, The entire weight 
of yun, carriage, limber, screens, and feeding boxes will barely 
excced 16 cwt., being as follows :— 
Cwt, qrs. Ib, Cwt. gra. Ib 


Gun .. cc «so ec © 3 3 © | Screen furlimber.. o- ‘ 
Serecu for ditto 2. ec © 3 7 Sixiceding boxes... «- > © 
Carrbuge oe oe cf os 2 321 — 

Limber é 28 Total «« «16 1 0 


—an extraordinary light weight, the great number of separate 
parts being taken into consideration. The feeding boxes or 
**drums” are most ingeniously contrived, Each contains 400 car- 
tridges, and revolves over the “carrier,” droppiag its contents, 
one by one, into the channels beneath. When one drum is ex- 
haustel it can be replaced by another with a simple movement, 
occupying an almost inappreciable interval of time. — Zier, 
EptnesuxGH AND LetrH ENGINEERS’ Soctery.—At tue last 
ordinary meeting of this Society, held November 15ch, a paper 
was read by Mr. Alex. B. W. Kennedy, consulting engineer, on 
‘* Marine Propulsion.” The paper was divided into two distinct 
sections:—(A) The cause of the resistance to be overcome by a vessel. 
(B) The methods adopted in practice for proportioning the power 
to the resistance. Exch of these divisions was taken up at con- 
siderable length, and treated of in an able manner, Under 
the first heading, in showing the various resistances—direct and 
indirect—opposed to a vessel's motion through the water, the 
author dwelt much on the theory of wave-lines. He showed that 
every ship must be accompanied in its progress by @ wave-crest 
These 
waves, if once started, would continue of the same size for thou- 
sands of miles, and in the case of a ship rightly proportioned 
would cause no loss of power to produce or overcome them, so long 
as their path of direction remained parallel to that ot the vessel, 
In well-designed vessels no other waves were created. The main 
hindrance to a vessel's progress the author showed to be ‘eddy 
resistance.” Eddies weve produced by the skin of the ship coming 
in contact with the particles of water next it. The energy 
in producing these eddies, constituting the real 
source of resistance in full-sized vessel, Rankine and Wis- 
bach had deduced formule trom which the eddy resistance 
could be calculated with tolerable facility. In the second 
part of his paper the author lait down the various methods 
usually adopted for ascertaining the horse-power of engine required 
tu overcome the eddy resistance of any vessel of about tue average 
degree of sharpness of stem and length of stern, The Admiralty 
formul generally used for this purpose he showed to have many 
disadvantages, as they required the amouut of displacement to be 
known, which was very often difficult to ascertain, winle the co- 
efficient which they introduced varied much with vessels of ditie- 
rent size and construction. On the other hand, the forwula by 
Professor Galmyden was much more reliable, as introducing a cv- 
efticient which was nearly constant for differently built vessels, 
Tue author himself had spent much ti:ne in making calculations 
whereby he succecded in rendering Galmyden’s coeflicient more 
nearly constant by taking into account the mean entering angle of 
the vessel. ‘he author then spoke to the superiority of com- 
pound over ordinary engines, while a large number of carefully 
executed indicator and vuther diagrams appealed to the eye as tu 
the truth of the results which the writer obtained by calculation, 
based chiefly on a coefficient of steam efliciency deduced by him- 
self. A paper was also read by Mr. Alexander M. Mackay, the 
secretary ot the Society, ‘he object of the paper was to expose 
the present comparatively imperfect state of knowledge on the 
subject of the resistance to vessels in water, and their consequent 
most approved forms of construction. Aliusion was made to num- 
bers of experiments on frictional resistance ; their results were 
summarised, and some practical conclusions drawn from them, 
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DRILL FOR IRRIGATION PURPOSES. 


CONSTRUCTED BY MESSRS. B. REID AND CO,, BON-ACCORD WORKS, ABERDEEN. 


THE machine which we illustrate in the accompanying engraving 





| 





las been introduced to supply a well-known want among agricul- 
turists, namely, a good drill for sowing seeds on irrigated land. 





The principle of the drill consists in having heavy press wheels 
to make furrows, and to sow the seed in the ridges between them, 
so that the water or liquid manure in passing down the furrows 
will supply moisture to the roots of the plants, thus the press 
wheels make the furrows, and the seed is sown in the ridges. h 
press wheel runs loose on the axle, and the two outside ones and 


| the centre one have pawls attached to them, working on a stud, 


and pressed down by a strong steel spring. On the axle at the 
three points, for the pawls to catch, are keyed ratchet wheels, and 
whether the centre press wheel only, or either of the outside ones 
| only revolve, the axle is driven round and works the gearing at 
| the end of the frame. The gearing drives the patent disc seed- 
dischargers in the corn-box shown in the cut, and they discharge 
| the seed through the pipes into the ground. The press wheels 

| are placed Yin. apart from centre to centre, and the coulters the 
| same. The drill is as simple as it can be, and very strong. It is 
‘ shown with a single wheel steerage; and markers are attached 
| (not shown) to mark where the centre wheel is to go in the return 
bout, Scrapers also are attached to the drill, one to each press 


| wheel, but are not shown. 








THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 

1909. Witciam Epwarp Gepoe, Wellington-street, Strand, London, ‘ Im- 
provements in hosiery frames or machinery for framework knitting.”— 
A communication from Benoit, Peyron, and Germain, jun., Boulevart 
Bonne Nouvelle, Paris. 

1923. James HarGreaves, Appleton-within-Widnes, Lancashire, and 
‘nomas Ropriyson, Widnes, Lancashire, ‘‘ Improvements in treating 
metallic ores to obtain products, and in apparatus employed in the 
said treatment.”—21st July, 1871. 

2224. Huon Greaves, Abingdon-street, Westminster, ‘‘ Improvements in 
carriages for tramways and other roads.”—24th August, 1371. 

Isaac Morris Mtnbank, Greenfield-hill, Connecticut, U.S., ‘ Im- 


ber 
2283. 


3007. Davip Stepuens Brown, Braywick House, Green-lanes, Londun, 
* Certain improvements in barometers and thermometers.” 

3008. Harpy WeELLs, Devonshire-terrace, Notting-hill, London, ‘‘Im- 
provements in railway permanent way, applicable to the passing of 
drainage and irrigation waters.” 

5099. Luke Woopwarp, Awkwright- -street, Nottingham, “ Improvements 
in hosiery knitting machines.” 

a Pr aa Taomas, Cheapside, London, *‘ [mprovements in stays and 

ces. 

3011. Jonn Wart, Birkenhead, Cheshire, ‘Improvements in water-tnbe 
steam boilers.” 

3012, ALFRED ARNOLD and CaARLEs BaRRACLovGR, Halifax, Yorkshire, 
“Improvements in machinery for covering wire or other material with 
eotton, silk, or other thread or yarn.” 

3013, James Farmer, Salford, Lancashire, ‘‘ Improvements in the manu- 
facture of, rollers made with an india-rubber surface for squeezing 





prov ——— in breech-loac ling fire-arms and cartridges therefor. "—30th 
August, 187 

2264. Gora x Wire, Queen-street, Cheapside, London, ‘‘ Improvements 
in the manufacture of candles or other similar lighting objects.”—A 
communication from Messrs. Christian Beurle and Henri Ujhely, 
Vienna, Austria.—7th September, 1871. 

2468, Samuet SHaw Lewis, Souths ampton -buildings, London, ‘‘ Improve- 
ments in the manufacture of paper for bank-notes, cheques, bonds, 
receipt and postage stamps, and other similar instruments. "19th 

September, 1871, 

| 


O715. EMine WATTE EU, Royal Exchange, Middlesbrough-on-Tees, York- 
shire, ** Improvements in explosive compounds.”—A communication 





from Arran de Terré and E. de Mercader, Litge, Belgium.—13th October, 
1871, 

2733. Josepa Horrocks, Bradford, Yorkshire, ermnente in 
pickers used in looms for weaving. *_lath October, 1871 

2754. Georce RyviLi, Maze Pond, Borough, Surrey, “ Improvements in 
the means of and apparatus and machinery for extracting vegetable 


substances, and preserving the colour and staple of wool, woollen and 
silk rags, and animal substances, and removing dyed colours.”—17tk | 
October, 1871. | 

2806. WittiaM McKenzie and Caaries ALEXANDER CAMERON, Dublin, 
Ircland, “Improvements in the manufacture of solidified tea and 
eoffee.”—20th October, 1871. 

2818. Lorrus Perkins, Seaford-street, Gray’s-inn-road, London, “ Im- 
provements in marine and stationary engines,”—21st October, 1871. 

2520. CHARLES WEDDERBURN GRANVILLE, Arundel-street, Strand, London, 
** An improved asphalte pavement and method of forming the surface | 
of such pavements to prevent the slipping of horses thereon.”—23rd | 
October, 1871. 

2571. Jean HenrtCaavupet, Rue St. Julien, Rouen, France,‘ Anew method 
of obtaining cellulose savonule and lacs from the chemical treatment 
of dye-woods from which the colouring mater has been extracted.” 

2878. BenepvictJoHN ANGELL, Lubenham, Market Harborough, Leicester- 
shire, ‘* An improved mode of treating sea-weed.”—26th October, 1871. 

2882. Cates KiLNer, Conisborough, near Rotherham, Yorkshire, and 
Tom Kitner, Thornhill, Lees, near Dewsbury, Yorkshire, ‘‘ An im- 
proved stopper for ginger-beer and other atrated water bottles or 
gaseous water bottles.”—27th October, 1871. 

2S0L. Witt1AM Epwarp GEDGE, Wellingtou- -street, Strand, London, “‘ An 
improved breech-loading small arm.”—A communication from’ Jean 
Turon, Longueville, Lot et Garonne, France. 

2897. ROBERT Arkin, Crawford- street, Portman-square, London, “Im- 
provements in the construction of ships and other floating vessels.” 

2898. FrepericK Fiack, Westbourne-terrace, London, ‘‘An improved 
device for punching and clipping railway tickets.” 

2899. DanreL Mitts, Albert-road, Aston, Birmingham, ‘ Improvements 
in machinery for sewing boots and shoes,”—28th October, 1871. 

2903. Freperick Lupewic Hasw Dancue.t, Horwich, “ An improved 
disinfectant.”—30th October, 1871. 

2925. CuarnLes Kuun Prio.teau, Lombard street, London, ‘‘ Improve- 
ments in breech-loading fire-arms.”—A communication from Friedrich 
Von Martini, Frauenfeld, Switzerland. —3lat October, 1871. 

2936. WituiamM Ropert KE, London, ‘‘ An 
improved ferule and method of securing the same, ‘chiefly designed 
for the handles of carpenters’ and other tools."—A communication 
from Thompson H. Alexander, Robert Clarke, and Francis G. Clarke, 
New York, U.S.—I1st November, 1871. 

2949. Joun Harcourt Brown, Abbey Romsey, Hants, ‘* Improvements in 
the construction of roadways, footpaths, and similar surfaces.” 

2951. Ronert Dutron GrinDLev, Highgate, Middlesex, ‘*A new or im- 
proved composition for making or forming roads, paths, and other like 
surfaces.”—3rd November, 1871. 

2971. Thomas Brags, Major- street, Manchester, 
waterproof and other fabrics.’ 

2972. CHARLES TOWNSEND, Union-street, Bristol, and ALEXANDER ROLLa- 
son, Baptist Mills, Bristol, i Improvements in the treatment of 
materials and fabrics, rendering such materials and fabrics waterproof 
and transparent, and also for adapting them to general and surgical 
purposes.” —4th November, 1871. 

2981. Henry Denton, St. Peter’s Works, Wolverhampton, Staffordshire, 
‘‘Improvements in actuating and constructing the rakes of reaping 
and mowing machines.”—th November, 1871. 

8004. Emite Wartrrev, Royal Excl Middlest hb 


South 





“Improvements in 


m-Tees, York- 





6 
shire, “* Im rovements in machinery or apparatus for driving holes or 
driftways n rocks,”—A communication from Joseph Frangois and 
Guillaume Dubois, Litge, Belgium. 
2006, Freperick Lurmann, Georg Marien Hiitte, near Osnabriick, 
eae, “ Improvements in the manufacture of bricks of blast furnace 
slag. 


purposes,” 

3014. Caartes Davace, Sheffield, “Improvements in machinery for 
forming or shaping axles and other articles in steel or iron.” 

3015. JosrrH Exuicorr Hotmes, Buckingham-street, Strand, London, 
“*An improved asphalte compound, and apparatus employed in the 
manufacture of the same, chiefly designed for paving streets.” 

3016. ALFRED Pierre Troncuon, Rue St. Appoline, Paris, ‘‘Some im- 
——_ in the construction of counters for cabs, carriages, or other 
vehicles 

3017. James Patmer, Wyld-green, Sutton Coldfield, Warwickshire, 
“Improvements in the manufacture of hursts and bites fur tilting and 
plating hammers.” 

3018. Epwarp Jones, Birmingham, ‘‘ Improvements in the manufacture 
of metallic cartridge cases, and in a or tools to be used in the 
said manufacture.”—8th November, 1871 

3019. Epwarp Barnes, High Holborn, London, “Improvements in gas 
furnaces.” 

8020. TuzoporEe Grace, Bristol, Gloucestershire. ‘‘ Improved apparatus 
pa Ss the number of passengers entering omnibuses und other 
vehicles. 

3021. Jean JoserPH BARANOWSKI and JouN Pe, Rue Gaillon, 
Paris, ‘‘ Improvements in the les for bottles and 
other vases, and in the machinery em loyed for that urpose.” 

3022. TuappEus Hyatt, Gloucester- ens, Hyde Park, London, “‘ Im- 

t the treat t and preparation of certain chemical com- 

pounds, so as to render their carriave and transit more convenient and 
economical.” 

6023. PETER Gent, New 4 ae Cheshire, ‘‘An improved portable gas 

| oven for culinary pur 

| 3024. Henry GRAHAM Lawes, Budge-row, Cannon-street, London, ‘ Im- 

rovements in self- -propelling canal boats.”—A communication from 
illiam F. ea Metuchen, New Jersey, U.S., and James T, San- 
ford, New York, . 

3025. Extis fn ell Calder Cottage, near Rochdale, Lancashire, 
and MatrHew Hawkswortn, Chester-street, Rochdale, Lancashire, 
“ Improvements in looms for weaving.” 

3026. Ropert WILLIson, Bank-street, Alloa, Clackmannan, N B., “ Im- 
provements in apparatus for heating or cooling liquids or condensing 
steam and other vapours.” 

3028. Jonn THomson Kina, Liverpool, “ Improvements for the utilisation 
of the waste liquor known as pickle and spent pickle from tin-plate 
ae works.”—A communication from George Lauder, New 

ork, U.S. 

3029. THomas Norman, Runcorn, L Im in ma- 
chinery for the manufacture of ‘small — ae called marbles.” 

3030. RicHaRD LonGpEN HatrersLey and Joun Smita, Keighley, York- 
shire, “‘ Improvements in looms for weaving.” 

3031. Joun ScaorieLD Crapper and WILLIAM MELLOR, Sowerby Bridge, 
Yor “Improvements in machinery or a paratus for rigging or 
doubling, finishing, and cutting textile fabrics.”—9th November, 1871. 

8034. WitttaM Cort Wriaat, Richarp PENDLEBURY, and Epwarp AINS- 
wortH, Manchester, “ Improvements in bleaching and in apparatus 
employed therein.” 

3035. Ernst Gustavus Reuss, Manchester, ‘‘ Improvements in machines 
for spinning.” 

3036. Hermsricn Lupwic Hotimann, Chancery-lane, London, “ Improve- 
—_ in electric telegraphs, applicable to both land and submarine 
wires 

$037. WittiaM Bay ey, Birmingham, “Improvements in roller blind 
furniture or apparatus.” 

3038. Joan Dykes Duriam, Dalston, Middlesex, ‘‘ Improvements in 
cooking apparatus.” 

= pon get Henry Boson eae Bow Middlesex, ‘‘Improved means, 

appara’ or g and applying motive power.” 

3041. Paut oor Favcneox D’Houmy, Poultry, London, “ A new system 
for cleansing doc! bours, rivers, and such like from 
deposits of sand, mud, and other u-atters.” 

3043. Joun HENRY Jonson, Lincoin’s-inn-fields, London, ‘‘ Improve- 
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ments in woe oe | Lag ener schist, and other oils and their volatile 
essences employed for illuminatin; ype, and in the purification 
and liquefaction of such solidified oils and essences.”"—A communi- 


cation from Chas, Alfred Jordery and Nicholas Michel Paschkoff, Paris, 

3045. Bristow Hunt, Serle-street, Lincoln’s-inn, London, “ Improvements 

in rm "A communication from George Warren Copeland, 
assachusetts, U.8S.—10th November, 1871. 

3046. Toomas ARCHER, jun., and CHarLtes Epwarp Hatt, Dunston 
Engine Works, Gatedhindcie” -Tyne, Durham, ‘Improvements in trac- 
tion engines or road locomotives.” lie “} 

jeu 





3047. Georce Duncan and WittiamM ASHLEY WILSON, 
provements in and connected with rotary web printing 





ah. 


3048. James Mackew, Lei 4 
manufacturing loo fabrics.” 
3049. Jutius Hat, cery-lane, London, “Improvements in window- 

sash fasteners.” 

3050. Jutrus Haut, Chancery-lane, London, ‘‘ An improved self-register- 
ing pat indicating apparatus applicable to cranes, lifts, and other 
sim! uW 

3052. Wittian RoBerT Lake, Southampton-buildings, London, “An 
improved apparatus to be placed on a smith’s forge to insure the more 
effectual heating of bars or rods used in making bolts, rivets, and 
other like articles."—A communication from George Chapman Bell, 
Buffalo, New York, U.S. 

3054. Ropert Bartow Coo.iey, Nottingham, “Improvements in the 
manufacture of stockings, belts, and other like articles from woven, 
knitted, looped, and elastic fabrics.”—11th November, 1871. 

3055. Patrick Mork Crane and Grorce Morr, Manchester, “Tmprove- 
ments in the preparation and application of lubricating materials for 
steam engines and boilers, and other machinery.” 

3056. EpMonp GEISENBERGER and GaBRieL CHeERpit, Brussels, Belgium, 
““A new or improved apparatus for obtaining motive power from 
carbonic acid, or from any fluid or body having similar properties.” 

3057. Henry Davipson PLmsout, Gordon-square, London, “ Improve- 
ments in miners’ safety lamps.” 

3058. GeorcEe Penton, Queen-street, Ratcliff, London, “‘ Improvements 
in fire-arms.” 

3061. THOMAS BurreE.u, Stockton-on-Tees, ‘An improved washing 
machine. 

3062. ALEXANDER MacMILtan, Bow-lane, London, “‘ Improvements in 
buttons and in fastenings for securing buttons, clasps, and such like 
to garments and other articles, and in tools to be employed for apply- 
ing the same.”—13th November, 1871. 
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3108. Georcr Hasetine, S Chancery-lane, London, 
“* Improvements in electro-magnetic apparatus for protecting safes.” 

A communication from Calvin Christy Rowell -_ William Duncan, 
Lebanon, New Hampepire, U U.S. —16th th November, 1 

3112. Joun Evans, & di London, , in 
apparatus for supporting beds, couches, and chairs in steamships and 
other vessels.”—17th pa my "1871. 

3119. Isaac MARSHALL, Sheffield, “Improvements in apparatus for 
pressing and extracting oil from. seeds, and forming oil cakes.”—18th 
November, 1871. 

3125. JONATHAN CASTLE and CHARLES Turton, Premier Works, Attorcliffo, 
Sheftield, Yorkshire, ‘“‘ Impro in the ure of sickles.”. 
18th November, 1871. 

$128. WILLIAM Cor.iss, Providence, Rhode Island, U.S., “‘ Improvements 
in burglar-proof safes, and means of manufacturing and operating the 
same.”—18th November, 1871. 








Patents on which the Stamp Duty of £50 has been Paid 


3545. Francis WiLt1am Wess, Bolton, Lancashire, ‘‘ Steam hammers.”— 
23rd November, 1868. 

3552. JaMEs How soy, Scarborough, Yorkshire, “Movable sleeping 
berths for railway carriages.” —23rd November, 1868. 

3560. Witt1amM Epwarnp Newton, Chancery-lane, London, “ Felted 
fabrics, &c.”—23rd November, 1868, 

3562. TaomasSrtu, Portland House, Cheltenham, and Jonn Van NorpEN 
BazaLoette, Langham Hotel, Portland-place, "London, ** Manure.”— 
23rd November, 1868. 

3567. JoHN Hexry Jounson, Lincoln’s-inn-fields, London, ‘Safety 
tackle for raising and lowering heavy — 94th November, 1868. 
3574. Henry Epwarp NewrTon, Chancery-lane, London, “ Gearing for 

multiplying motion on a single shaft."—24th November, 1868. 

8611. Jonn Harrison a oe Antrim, Ireland, and JaAMEs 

Contone, Blackburn, L ooms.”—26th November, 
8. 





186 
2635. Witu1am Naytor, Mildmay Park, London, “ Railway brakes, &c.” 
—28th — = 1868. 

3653. WititraM B Wharf-road, City road, London, ‘‘Capsules for 
bottles, &c.”—1st wy Re omg 1868. 

3673. ALEXANDER MELVILLE CLARK, Chancery-lane, London, 
blocks or slabs of wood.”—2nd December, 1868, 

3546. Witt1am Inoiis, Manchester, “Steam engines and blowing 
engines.”—23rd November, 1868. 

3551. KpwarpD THomas Hucues, Chancery-lane, London, ‘Presses for 
compressing aud otherwise operating upon metal, hay, bricks, &c.”— 
23rd November, 1868. 

3568. Witt1am Georce Beattie, South-bank, Surbiton, Surrey, “Slide 
valves.”—24th November, 1868. 

3629. Witu1am Epwarp Gepce, Wellington-strect, Strand, London, “ In- 
struments intended to facilitate the execution of perspective draw- 
ings.”—28th November, 1868. 

8600. Francis Hott, Gorton, near Mauchester, ‘‘ Steam engines.”—26th 
November, 1868. 

3614. JoHn "SrEwART Tempceton, Glasgow, Lanarkshire, N.B 
and Wilton carpets.”—27th November, 1868. 


“Paving 


» “ Brussels 





Patents on which the Stamp Duty of £100 has been Paid. 


—. Gustave MAILLARD DE Bayect and JosepH Emite Vicoutete, 
-square, Surrey, ‘‘ Artificial fuel.”—23rd November, 1864. 

2912, JAcoB SNIDER, jun., Strand, London, “‘ Breech- loading fire-arms.” 
—22nd Nove 864. 

2926. JoHN SACHEVERELL GisBorNeE, Liverpool, “ Transmitting motion 
from one place to ancther on ships, &c.”—23rd November, 1864. 

2959. LAURENTIUS ANDREAS WALDEMAR LuND, Chandos-street, London, 
“ Studs, buttons, &c.”— 26th November, 1864. 

$036. GEORGE Dixon, London, ‘“ Ruche for ‘chenille and upholsterers’ 
trimmings.”—6th December, 1864. 


Notices of Intention to Proceed with Patents. 


1838. JaMEs Brown, Aldgate, London, “ Protecting the bottoms and 
sides of ships, &c.”—13th July, 1871. 

1861. Jonn Humpurey Pratt, ingham, “ Finishing parts of certain 
descriptions of buttons, &c.”—A communication from George Penrice 
Farmer and Jacob John "Hatcher.—17th July, 1871. 

ae RoBertT Eastman, Islington, London, ‘‘ Castors and anti-friction 
rollers.” 

1872. Taomas Cartwricut, Westbromwich, “ Proventing or diminishing 
injury to steam engines.” 

1878. Ropert TuRNBULL, Knapp-road, Bromley-by-Bow, “Floating 

docks, &c.”—18th July, 1871. 

1884. Jou Wray, Leeming-lane, near Bedale, ‘‘ Reaping machines.” 

1887. JAMES McGrasHaM, South Dudhope Works, Dundee, “Testing the 
size and weight of yarn in the of manufacture.” 

1890. Toomas Morris, Tyddynhelen, near Carnarvon, and Tuomas 
Epwarps, Newbrough-street, Carnarvon, ‘‘Self-acting fog and danger 
signal or alarm for railways.”—19th July, 1871. 

1896. ARCHIBALD Kennepy Irvine, Glasgow, N.B., 
safe combustion of inflammable gas, &c.” 

1901. SamMvuet Sincirarz Rosson and Georce Berwick, Sunderland, 

“ Preserving metallic, &c., surfaces.” 
1904. CHARLES PritcnarD, Sou London, ‘Land 
fiers or cultivators.”—A pes na from David Edwards,— 
20th July, 1871. 

1909. Witt1am Epwarp Gepce, Wellington-street, Strand, London, 
“ Hosiery frames.”—A communication from Benoit Peyron and Germain 
Junior. 

1915. Ricnarp Bricut, Bruton-street, Westminster, ‘‘ Lamps.” 

1922. aa Dempster, Liverpool, “ Hasps or latches.”—A communi- 
cation illiam H. Tison. 

1923. JAMES ; aneenaven, Appleton-within-Widnes, and Toomas Rostn- 
_ Widnes, “Treating metallic ores to obtain products,”—2l1st July, 


920, , Smcramr, Leith, N.B., “Heating, boiling, reducing, dis- 
Meilitng, or cooking substances.” —22nd July, 1871. 

1944. Wituiam Somner and Eric Huco WaLpENsTRo, Manchester, 
“ Boring.”—24th July, 1871. 

1947. Epwarp Grirrira Brewer, Chancery-lane, London, “Belts to be 
worn to prevent sea-sickness, &c.”—A communication from Guillaume 
Edard and Jacques Edmond Bazault. 

1953. Jonw Coore Happan, Treherne-road, Brixton, ‘‘ Wheels and 

carriages of street tramways.”—25th July, 1871. 
Great George-street, Westminster, 


“ Apparatus for the 


bhnila: 





1959. Cartes WILLIAM SIEMENS, 
‘Smelting iron ores.”—26th July, 1871. 
we Pierre ADOLPHE Dormoy, Rue des Filles-du-Calvaire, Paris, ‘Steel 
iron.” 


1974. Joun Spracue, Nursery-street, Seedley-road, Pendleton, ae 
able machines.”—A communication from William H. 

1980. Jonn TOURNEY, Trent Works, Nottingham, “Beudding s split 
or unsplit 8 —27th July, 1871. 

1986. JoHN Bearp, Ashton-under-Lyne, ‘Carding engines.”—28th July, 


1871. 
2002. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Fire-arms.” 
—A communication from Alphonse Etienne Jarre, jun.~-29¢h July, 


1871. 
2011. Pavut Grrrarp, Rue Pi 





re, Paris, “‘ Pistons,”—31st July, 1871. 
2048. Jane JuLia THomas, Woking, “ Cleaning knives.” 
+ 2055. Wituiam Robert Lake, Southampton-buildings, London, ‘‘Sewin ; 
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machines,”—A communication from Eugene Moreau and William 
Ballard Isaacs.”—8rd August, 1871. 

2106. Witu1am Rosert Lake, Southamp g8, London, “‘ Covering 
wire with india-rubber or compounds, &c.”—A communication from 
A. G. De Wolfe.—10th August, 1871. 

2222. ALEXANDER MeLviLLE CLark, Chancery-lane, London, “ Preserving 
iron ships’ bottoms, &c.”—A communicatiun from Charles Dubois.— 
24th August, 1871. 

2271. Wittiam Epwarp Newton, Chancery-lane, London, ‘‘ Reducing 
rags and converting the fibres into sliver.,—A communication from 
Julien Hayerr —29th August, 1871. 

232i. Dexter Cortis, Southampt 
saddles.”—‘ nd September, 1871. 

South ton-buildings, London, “ Paper for 


" hoildat 








buildings, Londan, ‘‘ Harness and 


2468. SamMueL Suaw Lewis, Pp 
bank notes, &c.”—19th September, 1871. 

2636. Jonn Sipesorttom, Stockport, ** Furnaces.”—5th October, 1871. 

2680. Orro Trossin, Schoenhauser Allee, Berlin, Prussia, ‘* Motive 
power.”—10th October, 1871. 

2775. James Ropert Napiek, Glasgow, N.B., “‘ Water pressure speed 
indicators.”—18th October, 1871. 

2824. Josepn Buckuzy, Georce BuckLey, and Ropert Buckey, Mossley 
” for consuming smoke.” 
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ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 


Class 1.—-PRIME MOVERS, 


Inciuding Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
1293. J. GrinpRop, Manchester, ‘‘ Automatic boiler feeding apparatus.”— 
Dated 13th May, 1871. 

This invention consists of a vessel placed above the level of the boiler 
to be fed ; at the tup of this vessel is a vacuum valve opening inwards. 
Within the vessel are two equilibrium valves, which are opened and 
closed by a float moving on a vertical rod. The vessel is connected to the 
water reservoir and to the boiler by pipes provided with check valves, 
a gg Chittlehampton, Devonshire, ‘‘ Stujing boxes.”— Dated 13th 

fay, 1871. 

This invention consists in making a short tube of sufficiently flexible 
material surrounding the piston-rods of steam engines, the piston-rods 
or plungers of pumps for raising or forcing liquids, and the piston-rods 
or plungers of air or gas engines and pumps. The upper part of the 
short tube is curved outwards and downwards, and ends in a flange 
which is bolted firmly to the cover or top of the cylinder or pump by 
means of a gland. This gland isso formed that its interior fits accurately 
the outside of the of the short ‘tube which is* curved outwards and 
downwards. In this way tight joints are made for the piston-rods or 
plungers to pass through. 

1302. A. Donatp and A. J. Atxry, London, “ Apparatus for crushing and 
pulverising.”—Dated 15th May, 1871. 

Valve gear of steam hammers used for crushing ores or other purposes 
worked by fluid pressure from a hydraulic cylinder supporting the anvil. 
Mechanism for feeding material to be crushed or pulverised so as to ad- 
just the charge. Construction of pulverising steam hammers so as to 
obtain a large area of striker, and free the working parts from grit and 








ae -_ Dawes, Leeds, Yorkshire, ‘* Steam engines.”— Dated 16th May, 
71 


iS 

The First part of this invention consists in the use and application of 
an anti-torsion, reeling, or vibrating frame, for economising space or size, 
especially in vertical compound marine engines. By its use the inventor 
avoids double and double length piston-rods, and inside packing 
boxes; he obtains a safe and simultaneous action of the two pistons 
with one connecting rod, and at the same time is enabled (by a single 
air of radius rods) to dispense with slides and sliding blocks, and use in 
icu thereof a simple and efficient parallel motion, The Second part of 
this invention consists in preventing the neutralising effect of the front 
or exhaust side of the high-pressure piston in compound engines, by so 
arranging the valve or valves, that after allowing its exhaust steam to 
enter the low-pressure steam chest it is secured therein, and a communi- 
cation is opened—each stroke of the engine—between the said front or 
exhaust side of the high-pressure piston and the condenser, also the said 
exhaust steam is superheated or re-heated by direct contact and admix- 
ture with steam at full pressure, admitted in a rapid or momentary puff 
each single stroke, and this is so arranged that the fuster the engine is 
running the less will be the quantity of steam admitted, and vice versa, 
and thus it will be self-governing, and assist in main uniformity 
of speed. The Third part of this invention consists in the use of or 
other available inflammable material for superheating the steam after it 
has entered the steam chest or chests, that is, after it has been separated 
irom the pipes and boiler or general reservoir, also, in some cases, the 
inventor uses a free or fly piston in connection with this superheated 


— to eq the pressure of steam upon the pistons of expansive 
engines. 
1323. W. R. Lake, London, “ P: ting incrustation.”—A ication. 





—Dated 16th May, 1871. 
The inventor suspends sage from the top of the boiler and connects it 
at one end to ajblow-off valve. He preferably constructs the pipe in a 
hexagonal form, and it is perforated with a number of small holes. The 
scum enters these holes and is blown off through the valve. 


1327. W. R. Lake, London, “ Steam engines.”—A communication.—Dated 
The cylinder ts of rectangular tal fi part 
¢ cylinder is of a segmen' form, its base bein of 
acircle. In the centreis pivoted the _—, which is provided = suit- 
o> ame on its bottom and sides. On the top of the cylinder is 
bol! the steam cbest, and on this is arranged a bearing plate or 
auxiliary valve plate provided with openings serving for a pw & for the 
back of the valves. The cylinder is provided with steam and ex- 
haust ports over which the main valves slide. Other valves serve the 
P of cut-offs. On the upper side of these valves is arranged 
a , upon which is placed a vibrating lever, to the end of which is 
attached a rod, and fastened to this is the starting lever. The piston 
journal has a crank, on the pin of which a connecting rod is fitted con- 
necting direct to a crank on the main shaft. 
1349. T. Vow Borzano, Schlan, Austria, “ Grates for coal dust provided 
with a shaking apparatus.” —Dated 19th May, 1871. 

This invention consists in arranging two sets of inclined grate bars, 
one ,below and in advance of the other, the front ends of the bars of 
each set being stepped ; the alternate bars of each set are capable of be: 
moved > and down by means of levers fixed to rocking shafts 
by handles outside the furnace. Below the lower ends of the lower set 
of grate bars are horizontal gratings upon which the ashes fall from the 
= bars, which gratings can be drawn out for the removal of the ashes. 

ie outer end of the furnace is closed in above the bars, firstly, by 
a fixed vertical plate having sight holes; and, secon y, by a hinged feed 
box through w the fuel is at intervals into the furnace. 
Slits are geowtes between the vertical plate and the upper set of grate 
bars, as also between the upper und lower sets of grate bars for the intro- 
duction of stirring tools. 


Class 2,-TRANSPORT, 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 

chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c, 

1265. R. Bourne, Hilderstone Hall, Staffordshire, ‘‘ Construction and 


propulsion of floating "— Partly a communication. —Dated 11th 
May, 1871. 








and when made to do so cause the whole mass, by means of paddles 
attached to the outaide, to move in, on, or through the water. 

1268. W. Firru, Rose Villa, Viewsorth, Edinburgh, “ Blastic wheel tires.”— 

Dated 11th May, 1871. 
These are further improvements upon the invention patented by the 
same inventor, 20th October, 1869, No. 3059. The first improvement is 
making the metallic treading pieces of the tires like a T, the horizontal 
arms being placed to coincide with the circumference of the wheel, and 
the perpendicular being secured by a bolt ay he zh same, or 80 
dealt with as to secure (free to act) the same to the wheel. Sometimes 
these treading pieces are V shaped and sometimes triangular. But in all 
cases there must be provision for a bolt in the way described. The bear- 
ing pieces of india-rubber or elastic material have grooves, into which the 
treading pieces are placed between the same, and the whole suitably 
arran, as described. Side rings are employed, — arranged as 
regards linking pieces, and all the arrangements of the wheel suitably 
dified in with the new improvements. 


1270. W. H. Tuomson, Bow, London, *‘ Motive power.”—Dated 11th Moy, 
1871. 


This invention as for its object the utilisation of the downward 
if or gravitating power of a weight or load for propelling 68 
or other wheeled vehicles or other heavy bodies upon common roads, 
railways, tramways, suspended roads, or other ways. The improvements 
are also —_ for propelling or aiding in the propulsion of vessels or 
uther floating bodies, and for actuating machinery. 

1309. J. SuHackieton, Bradford, “‘ Applying exhaust steam for warming 
railway carriages.” —Dated 15th May, 1871. 

The present improvements consist in applying to the slide coupling 
pipes ball and et joints instead of the screw couplings with a tacing 
of india-rubber or other similar or suitable compressible material. Also 
in the application of springs (by preference spiral or helical), one on each 
side of the ball joint gbutting on the stuffing-boxes of the longitudinal 
pipes for holding the ball-and-socket joints together. 

1325. E. Pavy, Oldbury, Surrey, “ Apparatus for transporting passengers, 
dc.” —Dated 16th May, 1871. 

This consists in fitting rails or trains upon pillars or supports, the rails 
being laid on an incline between distant points to enable vehicles to run 
down by their own weight. The lower ends are connected to the upper 
ends of the neighbouring inclines by links, up which the vehicles are 
drawn by achain from a stationary engine. The lower ends may be on a 
level, and stopping stations can be arranged, access to which can be bad 
by a spiral staircase or a lift. The carriages can be suspended if neces- 
sary, and a foot way may be applied on the outside of the line. 

1328. C. BROoMHALL, Glasgow, “ Locks and fustenings.”—Dated 17th May, 
1871 








871. 

The invention consists in arranging the bolt, which may be formed 
with the ordinary rectangular projecting end, so that on its being 
drawn into the lock by the action of turning the handle or key it is held 
in by a catch pr into action by a spring, and so that on the door 
being closed the catch is released and the bolt shot by a strong spring, 
thus fastening the door without the necessity for turning the handle or 
key. 

1330. T. R. H. Fisken, Mirflelds, Yorkshire, ‘ Apparatus for steering ships.” 
—Dated 17th May, 1871. 

The means of actuating the rudder and of steering the ship or vessel 
vill be mainly as follows:—A hand wheel being moved as desired by 
means of an eccentric actuates an externally toothed wheel ; an arm of 
the latter, however, prevents it from having a revolving motion, but 
having a less number of teeth than an internally toothed wheel fast upon 
the rudder shaft, and within which it is placed, it imparts motion thereto, 
and so actuates the helm, which is moved either “ starboard ” or “ lar- 
board ” according as to whether the hand wheel is moved either to the 
right or to the left. 

1333. L. Srewart, Edinvurgh, “ Wheels for carriages, &c.”—Dated 17th 
May, 1871. 

The feature of novelty which constitutes this invention is the con- 
struction of the wheels of a wire core or metal framework overlaid with 
caoutchouc or plastic vulcanite combined with leather parings or other 
substance, and afterwards vulcanised. 





Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c, 

1204, E. Barractoven and F, J. Bricut, Rochdale, “* Looms.”— Dated 

13th May, 1871. 
This invention consists in mounting the heald roller shafts on the arms 


of a swing frame, which is caused to vibrate on its fulcrum, and the 
roller shafts are caused to rotate partially on their axes by a set of bottom 
jacks, or by treadles. 


1297. G. LitrLe, Oldham, and T. C. Eastwoov, Bradford, “ Combing 
machinery.” —Dated 13th May, 1871. 
This invention relates to hinery for bing wool, cotton, flax, or 
other fibrous substances, and consists, First, of a series of (by preference 
six) pairs of nipping and carrying or transferring pans, mounted upon a 
horizontal shaft which is supported in suitable framework. These pans 
are caused to revolve intermittently, or by stages, around the shaft, by 
means of a catch or pawl and ratchet, operated by suitable crank motion, 
also by means of cams they are caused to open at a certain place or point 
in their revolutions, and there remain for a time stationary to receive the 
end of asliver of wool or other fibre fed thereto, ny the improve- 
ments consist in the construction, application, and use for drawing off 
(instead of the drawing of rollers, as heretofore used) of a pair of discs, 
each mounted on a separate shaft, the axial line of one shaft will be at a 
suitable angle to the other, to enable the two discs to be in contact at one 
place or point only. 
1334. W. Smackieton, Todmorden, Yorkshire, ‘‘ Looms jor weaving.”— 
Dated 17th May, 1871. 

This invention consists in applying one or more hollow lease rods made 
of wood or other porous material, and filled with water or other liquid to 
moisten the warp threads as they _— from the warp beam to the healds. 
Or the hollow rods may be applied ubove or below the warp threads. 
1335. B. Wiison, Patricroft, Lancashire, “‘ Mangling and calendering 

woven fabrics.”—Dated lith May, 1871. 

This invention consists in certain improved arrang ts of y 
by which the motions of the mangling or calendering machine are regu- 
lated, the cloth rollers (a pair of which are applied to each mangle) are 
changed, stripped, and replenished with fresh cloth alternately. The 
motions are regulated and reversed by two hydraulic cylinders, and the 
cloth a are mounted in a swing frame on a carriage connected to the 
mangle, 





as 








Class 4.—AGRICULTURB. 
Including Agricultural ~— Windlasses, Implements, Flour 
ils, &c, 
1267. A. WaLusand C. J. Stevens, Basingstoke, Southampton,‘ ‘ Elevators.” 
—Dated 11th May, 1871. 

This invention consists, First, in substituting for the ordinary front or 
hind wheels of clevators a wheel or wheels carried in a castor, bracket, or 
brackets ; Secondly, in arranging the shafts of the elevator to be free to 
move up and down on pins on the framing, while ogee prevented from 
mov laterally by working in fixed vertical slots ; ly, in provid: 
the folding outer end of the trough with wheels, by which it is suppor’ 
on the ground in folding or unfolding. 

1273. H. O. Bexnet, Edinburgh, “‘ Applying steam or other motive power 
Sor the traction of implements or wheeled carriages for the cultivation of 
land.” —Dated 11th May, 1871. 

A locomotive runa to and fro along the sides or ends of the field, and 
draws any description of implement from side to side or end to end of 
the field by means of a rope or passing round guide pulleys. 

1279. J. Carpenter, Wiltshire, “ Ualoading hay, &c.”—Dated 12th May, 
1871. 


This apparatus consists of a platform mounted on wheels and having 
an inclined plane at either end for ascent and descent. 


1285. J. and T. Kennan, Fishamble-street, Dublin, “‘ Strained wire fences.” 
—Daied 9th May, 1871. 

This invention sists in the bination with T or f-shaped strain- 
ing — of clip frames as barrels, ratchets, and detents, 
the frames made to clip flanges of the posts and be secured in 
position by wi —_ or set screws. On removing the key or screw 
any frame can be added or removed or adjusted to any height on the post 
without disturbing the rest. The i ti iso consist making the 
Straining posts of a U section, and straining the wires 








means 0! ns 

ag ey through both sides of the posts, a w eas 

between the pin and the inside of the post to prevent unwinding, 
thereby dispensing with the ratchet and detent. 


1289. .W. Baytiss, Monmore Green, Wolverhampton, “ Fixing the uprights 
Sences, dc.” —Dated 13th May 1871. 
phn wre So vy Oy eS ber dg Serica a 
hole or holes therein that it long the w tor post. When 
the ground this block or plate is fixed 





Constructing floating bodies with a platform or deck ded or 
supported on any suitable ber of, ferably four, circular hollow 
air-tight drums or chambers; the said drums are capable of revolving, 








or y 
sition being a short distance beneath the surface of the ground. The 





Pp a 
earth is then rammed around and over the said block or plate, and the 
fixing of the upright or post is thus rendered complete, 





1313. H. P. Hut, London, “ Cultivating the soil and for raising and sepa- 
rating potatoes and other similar roots from the soil.” —A communica- 
tion.—Dated 15th May, 1871. 

A wheel is fitted in a frame and has projections on its edges to receive 
the earth and roots after they have been raised by a front share aod 
thrown back into the line of draught by a mouldbuard into the wheel. 
The rotation of this wheel breaks vp the earth which falls through the 
projections, and the potatoes or other roots roll to the outer end of the 
projections in a separated state on to the surface. Scrapers are employed 
to prevent clogging. 

1324. G. T. Grirrix, London, “‘ Reaping and mowing machines.” —A com- 
munication.—Dated 16th May, 1571. 

These relate, First, to an improved arrangement of driving mechanism 
whereby for actuating the reel and rake arms of reaping machines, 
the machine is rendered lighter in construction, easier to work, 
less complicated in appearance, and less liable to derangement. Secondly, 
to apparutus for raising the reel and rake arms to clear the attendant 
while the machine is at work, and also to lower them to beat the grain 
on to and sweep the cut grain from the platform. Thirdly, to apparatus 
for lifting the rake blades clear of the platform without interfering with 
their rotation, by which means the size of the sheaf can be determined 
by the attendant at will. Fourthly, to suspending the rake blades at one 
end and making them adjustable atthe other. Fifthly, to the employ- 
ment of angle iron truss bars under the platform to strengthen it. 
Sixthly, to a guard finger for ay J the rake teeth descending too 
low and coming foul of the knives as they approach the platform. 
Seventhly, to means of preventing the bolt and screw nut workings loose 
during the travelling of the machine; and Eighthly, to an adjustable 
track clearer for moving machines. 

— > R. Jerrenies, Ipswich, Sugolk, “ Ploughs."—Dated 19th May, 

71. 

This provisional specification relates to double-furrow, turn wrest, and 
other ploughs. The beam pivots in front in a block to admit of its being 
turned over, and suitable stops are provided. The block is able tu turn in 
the draught iron, and the draught iron carries an axle with a land and fur- 
row wheel upon it. There is a projection on the side of the beam usually 
ee may with a wheel to support the plough while turning, the 

andles can turn on the beam and can be locked in the different posi- 
tions required, 





Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
1301. T. Green, Leeds, “ Hot water boilers.”—Dated 13th May, 1871. 

The hot water boiler is composed of an outer shell with an inner fire- 
box, there being a water space between the two around the sides and on 
the top. Within the fire-box are hollow plates forming water cells; these 
are connected to the fire-box with hollow nipples, through which the 
water circulates, the water cells are so arranged as to prevent the draft 
passing in a straight course to the chimney outlet. 

1308. W. Jackson, Bradford, ** Construction of kilns or ovens.”— Dated 15th 
May, 1871. 

This invention consists in constructing kilns or ovens in a series of 
chambers or compartments arranged in form of a polygon in plan ex- 
ternal and internal, of any convenient number of sides and angles; the 
divisions of the chamber are furmed by radical walls joining the external 
and internal angle, and from which arches are turned over the chambers 
so that each arch becomes an abutment to the adjoining arches. 


1312. J. Law and M. Bennison, Lincolnshire, “ Hoisting and lowering 
building and other material.” —Dated 15th May, 1871. 

This consists in employing a rotating drum to draw up cages alter- 
nately to the top of a building under erection. The cages are guided 
between uprights and are open-ended to permit of barrows or trolleys 
being run in and withdrawn at pleasure. The drum is on a shaft fitted 
with bevel pinions which can be thrown in and out of gear as desired by 
a clutch. The cages can be retained at any part of the lift by spring 
catches and stop plates. 

1316. J. Sovrnwoopn, Leeds, “ Receiving excrement and urine in connection 
with water-closets, privies, and commodes, and in the cleansing and 
removal thereof.”—Dated 16th May, 1871. 

This invention consists of a portable vessel or receptacle and preferably 
cylindrical. A shield or guide leads the excrement and urine into the 
interior and covers it from view. The vessels have air-tight lids, which 
are put on when they are taken away to be cleansed, so that the guses 
and obnoxious matters are retained. After being cleansed disinfecting 
substances are put in. The vessels are cleansed by passing revolving 
brushes into them, these being placed in bearings in a tank which 1s 
supplied with water, to which may be added other disinfecting sub- 
stances, 

1317. J. Baker, Southampton, “‘ Fastener for window sashes, dc.”—Dated 
16th May, 1871. 

The features of novelty of this invention consist in constructing a 
fastening with a sliding spring bolt, on one end of which is a handle, and 
the other end is formed like the blank of a door key, and this blank 
passes through a keyway in a hollow piece of metal fixed to the top sash 
of a window. Another hollow piece of metal is fixed to the bottom sash 
and carries the sliding bolt. To lock or fasten a window the handle is 
turned round and pusbed forward and then turned down in a slit and 
held thereby. Upon lifting up the handle the spring on the bolt forces it 
back, and thus unfastens the window or other article tu which the fasten- 
ing may be applied: 

1329. J. Hayman, Kennington-road, Surrey, ‘‘ Rescuing persons Jrom pre- 
mises on fire.” —Dated 17th May, 1871. 

The features of novelty consist of an elongated wooden or other vessel 
suspended from two brackets made of iron or other suitable material, 
placed in the most suitable position and drawn up by means of a rope or 
ropes to the window or other part of the premises from which persons 
may appear in danger. ae 

Class 6.—FIRE-ARMS, 

Including Guns, Swords, Cannon, Shots, Shells, Gunpo.oder, In“ 

plements of War for Coast Defence, Gun Carriages, dc. 

1340. The Most Noble Grorcr Marquis of Tweeppate, “ Breech-louding 
Jire-arms.”— Dated 18th May, 1871. 

This invention is applicable to the class of fire-arms in which the 
barrel is closed by a bolt concentric with it and sliding backwards and 
forwards in a trough or loading chamber in which the barrel terminates. 





Class 7.-FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstry, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, dc. 

1288. F. Tavior, Westfleld, Higher Broughton, Manchester, *‘ Construction 

of paper collars and fronts.”—A communication.— Dated 12th May, 1871. 

The novelty of the First part of the invention consists in forming a neck 
band for paper collars free from the turn-down —~ so as to make a 
true fit to the neck and then attaching the turn-down facings, which are 
made separately, to such band by adhesion or otherwise. Secondly, the 
novelty consists in adapting to the - yo curve or neck place of paper 
fronts a strip or band of paper which will form a neck band for the front, 
by which the front is kept more perfectly in its place upon the person, 
and a better fit is also produced. 

1304. P, J. Livsry, Manchester, “ Hand or toilet mirrors.”—A communica- 
tion.—Dated 15th May, 1871. 

First, the invention consists in forming the back or handle of a com- 
position of shellac and woody fibre, having a skeleton of wood or metal 
embedded into it to strengthen the handle when moulded. Sevondly, it 
relates to and consists in a mode of unees the mirror to be held on a 
1 in the cavity of the handle, and in bevelling or undercutting this 
cavity and securing the mirror by a narrow strip of wood bevelled to 
correspond with the cavity and sprung into it, the ends of the strip abut- 
ting against each other. Thirdly, it consists in the mode of moulding 
the handles with und t cavities when formed of plastic composition, 
by means of an upper and lower die, the upper die carrying three sepa- 
rate pieces on , which form the cavity and are withdrawn separately 
after the handle has been moulded. 








Class 8,-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations. Fuel 
and Lighting Muterials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

1269. F. J. Fanuman, Jliza, Balearic Islands, Spain, “' Disinfecting facal 

matter.”—Dated 11th May, 1171. 

The disinfection of focal matter in system operates at the time of its 
evacuation by means of the urine the person using the privy or 
commode. For this purpose, before the urine is received into the 

ptacle of the it, it passes through a quantity of any suitable 
disinfecting matter 2 in a pipe through which the urine traverses 
before it is pee on the solid excrement. The apparatus consists 
of a small vessel for receiving the urine, which vessel communicates with 
the ptacle of the AA HON 
is first descending, then rising, and afterw: delivering, the latter 
opening into the excrement either at the front or back. The 

apparatus is placed under the hole of the privy or commode in such a 

position that urine ean only pass to the excrement receptacle until 
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after it has passed through the descending and delivery portions of the | teeth, and is made with a grooved recess on its under surface, in order | 


pipe before mentioned, and it is in the descending part of the pipe that 

ihe disinfecting matter is placed. 

1299. W. H. Bataain, St. Helen’s, Lancashire, “‘ Preparation of soda.”— 
Dated 13th May, 1871. 

This invention is based on the discovery that bicarbonate of soda is 
almost insoluble in a suturated solution of salt or of sulphate of soda, or 
n a solution of the two together, so that bicarbonate of soda may be 

pt rified with a loss of only about 1 per cent. by simple washing, by 
1 etting water percolate through it. The inventor avails himself of this 
fact as furnishing not only a ready means of obtaining bicarbonate of 
soda free from chivride and sulphate, but also as an economical and pro- 
fitable method of obtaining ina state of great purity the simple carbonate, 
the caustic alkali, and otuer salts of soda produced therefrom where 
great purity is a desideratum. 

i3L1. W. J. Menzies, St. Helen's, Lancashire, “ Treatment of phosphates.”— 
A communication. —Dated 15th May, 1871. 

The inventor has discovered that by grinding and levigating a phos- 
phate very finely it may be applied as a manure advantageously without 
imuking it into superphosphate, and he finds that no dry grinding can 
produce a result sufficiently finely divided to be economical in its appli- 
cation. He has therefore had recourse to water grinding as the best 
means of preparing phosphates and other solid fertilisers for agricultural 
purposes. He also finds that even when a superphosphate is used a 
large amount of the fertiliser is lost on account of its being left in the 
insoluble state from being insufficiently ground. He thus finds that his 
plan of water-grinding phosphates is valuable and superior to processes 
now in use, when that phosphate is to be employed for making super- 
pbosphate. The method of water-grinding which he prefers is to place 
the material to be ground in a hollow cylinder mounted on its bearings 
in the line of axis and revolved by any power that will answer the pur- 
pose. The cylinder is partially tilled with the phosphate or fertiliser to 
le ground, water is introduced, the cylinder is then revolved, and the 
phosphate ground by the attrition of its particles upon each other. 

1314. J. Witson, London, ** Manujacture of sugar.”—A commundcation.— 
Dated 16th May, 1871. 

According to this invention in order to obtain crystallisable sugar from 
mulasses or low class sugars they are mixed with a milk or paste of lime 
to form a saccharate of lime, which on crystallising or solidifying has 
mixed up with it the salts and organic matters. The saccharate of lime 
is afterwards cut up into slices or otherwise reduced to expose it to the 
action of water by which the salts and organic matters which are readily 
suluble are dissolved out from it, whilst the saccharate of lime being but 
slightly soluble is little affected. A pure saccharate of lime is thus 
obtained which by subsequent carbonisation yields a pure sugar which 
can readily be crystallised in the ordinary ways. 

1326. J. B. Muscnamp, Kensington, London, “ An improved explosive sub- 
stance and process for manufacturing the same.”—Dated 16th May, 
1871. 

The said invention relates to an improved explosive compound manu- 
factured by 4 novel treatment of lignine or woody fibre. In practising 
this invention the first operation 1s the disintegration of the wood by 
means of a chipping machine. ‘he sap and miueral salts must then be 
extracted. To acvomplish this object the wood is boiled for about six 
hours in a suitable boiler by boiling with a solution of caustic soda or 
other alkaline liquid. The inventor next thoroughly washes the fibre 
with pure water. It is then removed to a beater, and when reduced to 
the proper shortness it is put into a strainer. It is then removed into a 
heated room and dried. The fibres are then steeped in nitric and sul- 
phuric acids; he allows it to remain in the acids for about twenty-four 
hours. Itis then washed. He calls this the first dip. For what he calls 
the second dip he uses the same acids. A second quantity of fibre is 
treated in every respect in the same manner. For what he calls the third 
dip a third quantity of fibre is pluced in the same bath of acids and sub- 
jected to the same process, To obtain the proper strength of the explo- 
sive substance for fire-arms of any description he mixes the second and 
third dips together, and in some cases mixes the first, second, and third 
dips together. He then passes the whole a second time through the 
beater. The pulpy mass thus produced is then placed in a strainer. He 
next places it in moulds. When taken out of the moulds it is put under 
pressure. After being thoroughly dried it is ready for use. 

337. H. AITKEN and R. McA.tey, Falkirk, N.B., “ Aluim.”—Dated 18th 

May, 1871. ‘ 

The feature of novelty which constitutes this invention is the coking or 
carbonising of the materials from which alum is extracted, in contra- 
distinction to roasting or calcining them. 

1339. W. E. Newron, London, “ Generating and carburetting illuminating 
gas."—A communication.—Dated 18th May, 1871. 

Hydrogen gas is generated by the decomposition of water, and is then 
passed through a liquid hydrocarbon to be carburretted. 

3000. W. Hi. Hueuan, Salford, ‘ Utilisation of nightsoil, dc., for the pro- 
a of manure and other useful purposes.”—Dated 13th Noveinber, 
871. 

This invention is for further developments of inventions previously 
patented by the same inventor, and relates to the utilisation of nightsoil 
and ashes, which he treats with Roman cement or Portland cements or 
limy matter, generally making the ashes into a powder, and therewith 
treating the nightegil so as to obtain a valuable manure, which he pro- 
poses to call ** Huano.” He also by means of his process obtains acids, 
phosphates, nitrates, fuel, and other products. 


Class 9.-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries, 
1400. W. R. Lake, London, “Printing telegraphs.".—A communication.— 
Dated 24th May, 1871. 

Two type or character wheels upon the same shaft are made use of. 
The two type-wheels are placed upon a shaft revolved by a ratchet from 
an electro-magnet. The paper passes between an impression pad and a 
thin shield, and an opening is provided for the impression from one 
wheel, the shield interposing to prevent an impression from the other. 
The parts are shifted at blank places in the type-wheels; the wheels can 
be slipped upon the shaft to bring one type-wheel over the shield so as 
not to print, and the other over the opening to be in position for printing. 
The shifting movement is derived from the printing lever, and acts 
through a lever connected with either the type-wheels or the pad and 
shield. Stops are provided so thut the said lever gives the shifting 
movement. A notched disc is employed in connection with an arm that 
is shifted by the aforesaid movement. This arm prevents the parts 
jecoming accidentally displaced; the type-wheels are automatically 
arrested in order to bring the receiving instrument into unison with the 

ending instrument; a stop is set to swing upon a stud, and one part of 
the stop is in a screw upon the type-wheel shaft ; the continued rotation 
of the said shaft brings the other part of the stop near the type-wheel 
and in a position to take a pin projecting from the type-wheel, and 
arrests its further movement, but electricity still acts to bring up any 
other of the receiving instruments. Upon charging the magnet this stop 
will be lifted out of the screw thread and returned to the point of 
beginning ; the stop will be returned toa normal position every time an 
impression is made. 

3108. G, Hasettine, London, “ Electro-inagnetic apparatus for protecting 
safes.” —A communication.—Dated 16th November, 1871. 

The said invention consists, First, in an outer safe so connected with 
an electric circuit and an alarm apparatus that the opening of the door 
or the perforating of the outer plates will operate the alarm apparatus; 
Secondly, in combining with the safe an electric circuit and alarm appa- 
ratus, a cable, or compound circuit wire, and a series of magnetic coils 
and armatures, so arranged that the breaking of the circuit of any one of 
the coils will set the alarm in operation; Thirdly, in a novel construction 
and arrangement of the circuit closing and breaking mechanism; Fourthly, 
in the combination with a safe and electric circuit and alarm apparatus 
of inclosing walls or plates with air spaces between then, from which 
the air is exhausted, so that if a break or perforation is made through 
the walls or plates the in-rush of air will sound the alarm; Fifthly, in 
constructing the inclosing plates or walls in sections and connections by 
tubes or air channels; Sixthly, in the combination with an electric cir- 
cuit and clockwork, operated by the same, of double gongs for sounding 
«a continuous alarm; Seventhly, in the combination with an electric cir- 
cuit and clockwork, and the double alarm gong, of a second alarm gong 
which operates intermittently; Eighthly, in providing the clockwork 
with two or more driving springs ; Ninthly, in constructing the door or 
other part of the alarm box of a series of perforated plates, the per- 
forations of which are arranged to prevent ingress to the clockwork ; 
Tenthly, in constructing the door of the alarm box with a movable per- 
turated plate, and a stud so arranged that if the said plate be anvell ie 
wards the alarm will be rung; Eleventhly, in the combination with an 
electric circuit and alarm apparatus of a lock, arranged to lock the alarm 
box and control the clockwork; Twelfthly, in an alarm box used in 
connection with an insulated safe and electric circuit. 


Class 10.—~MISCELLANEOUS, 
Including all patents not found under the preceding heads, 
1264. W. Hotiann, Chelsea, London, “ Clipping horses.”—Dated 10th May, 
1871. 











According to this invention the comb plate is provided with the re- 
qnisite number of teeth according to the —— for which it may be 
required. To this comb plate a guiding handle is fixed. A pees 
transverse tenon bar is formed on the guide plate parallel to ——. 


of the teeth, The cutting bar is provided with a co: 


| that it may slide on the tenon bar, by which it is guided in a parallel 
| motion ; then the two parts are secured by means of a pin provided with 
| square and rounded bearings, and by a nut screwed upon a pressing 
spring, which keeps the cutter close to the comb. The cutter bar is fur- 
nished at its edge, opposite the teeth, with a row of teeth, in which a 
| segmental toothed rocking motion gears, actuated by a handle, whereby 
the comb heing held by one hand of the operator, and the cutting handle 
| by the other hand, the horse or other animal may be clipped. 
1280. B. W. Rocers, Smethiick, Staffordshire, “ Bolt-screwing machinery.” 
—Dated 12th May, 1871. 

The features of novelty which constitute this invention are that by the 
| mechanical contrivances described in detail in the specification bolts can 
| be screwed at a single cut by self-feeding machinery. The chief point of 
| novelty in the invention consists of the saddle and the regulator. The 
saddle proper is a frame of suitable form, supported and sliding upon two 
bars parallel with each other. There is a boss on each side of the saddle, 
bored to suit the bars aud to ‘fit them easily, the body of the saddle ex- 
tending from one boss to another. The regulator consists of a short shaft 
or spindle, which revolves in the journal or bearing of a bracket bolted 
firmly to the frame of the machine, the object of the regulator being to 
adjust and control the pitch of the thread or screw required to be cut, 
which is effected by means of a ram sliding in a socket fixed to the frame 
| of the machine. 
| 1266. D. Nicxous, Manchester, ** Tap, cocks, or valves.”—Dated 1lih May, 

871 


| 
871. 

The invention consists in a combined supply tap and stop valve, so 
arranged that when the service or supply tap is removed for repair or the 
renewal of the leather facing, the valve (which may be a ball of gutta- 
percha) will close the passage and prevent the escape of the water, this 
stop valve being pushed away from its seating when the supply or service 
tap or plug is in its proper place. 

1271. A. M. CLark, Chancery-lane, London, “ Cofferdams.”—A communica- 
tion. - Dated 11th May, 1871. 

The inventor constructs a cofferdam so that it can be easily moved, 
sunk in places, and removed, the walls being so constructed that after 
one section of what is to be a continuous wall is built within it, the dam 
can be moved forward in the line of the wall, and by devices be clamped 
fast to the part completed, and another section be then built and joined 
on. The invention also includes improvements in the construction of 
some of the parts of the shell, and in the structure as a whole. Also in 
the employment within the dam of loose piles to act as girders to the 
dam in raising and lowering it; and also apparatus for placing and 
moving the dams, 

1274. W. Watxrxaton, Leeds, ‘* Tool or cutter-holder."—Dated 11th May, 
1871. 

This invention relates principally to that part of a tool or cutter holder 
usually termed the tool box, used in machines for planing or shaping 
iron or other metal, and consists essentially in so constructing the same 
as to receive two holders and cutters. The tool boxes are ordinarily 
constructed, only receiving one holder and one tool or cutter. 

1275. R. L. Jones, Garston, Lancashire, ‘‘ Clocks.”"— Dated 11th May, 


187 

This provisional specification describes applying a regulating pendulum 
to a clock; this pendulum is actuated by an escape wheel which 
receives motion from a light spring attached to the seconds pivot of the 
clock; the rough clock is set to have a constant gaining rate. The escape 
wheel of the regulating pendulum controls the action of a catch or detent 
in such a manner that whenever the clock has gained, say a second, on 
the regulating pendulum, the movement of the clock is checked. 

1276. E. Brooks and J. Fiercuer Lancaster, ‘‘ Fabrics.” —Dated 12th May 
ihe 

The invention consists in weaving Turkish towels on an ordinary calico 
loom, by applying two warp beams to the loom, one warp for the ground 
of the fabric and the other for the face: this latter is drawn off at every 
alternate shoot of weft to the extent required for forming the loops on 
the face of the fabric. 

1278. F. J. Cuerseorovcn, Liverpool, ‘ Self-raising jlour.”—A communica- 
tion.— Dated 12th Mey, 1871. 

The method of preparing this self-raising flour is to make pure hop 
yeast in the form of cakes, composed of meal or flour, and thoroughly 
dried, 2nd in the proportion of one half pound of yeast, thus prepared and 
reduced to a powder, to 60 Ib. of clean grain well mixed with the yeast 
powder grind them together, care being taken to keep the temperature 
of the meal in grinding below blood heat. The flour will be permeated 
in this manner with the fermenting principle, which will retain 
perfectly its full power to raise the dough and make a superior light 
bread whenever desired, by mixing it with warm water and working 
the dough in the usual manner before and after rising. 
1280. B. W. Rocers, Sta/ordshire, “ Bolt screwing inachinery. 

May, 1871. 

The features of novelty of this invention are that by the mechanical 
contrivance described in detail in the specification bolts can be screwed 
at a single cut by self-feeding machinery. The chief points of novelty 
in the invention consist of the saddle and the regulator. The saddle 
proper is a frame of suitable form supported and sliding upon two bars 
parallel with each other. There is a boss on each side of the saddle 
bored to suit the bars and to fit them easily, the body of the saddle 
extending from one boss to another. The regulator consists of a short 
shaft or spindle which revolves in the journal or bearing of a bracket 
bolted firmly to the frame of the machine, the object of the regulator 
being to adjust and control the ,itch of the thread or screw required to 
be cut, which is effected by means of a rams liding in a socket fixed to 
the frame of the machine. 

1281. J. Tonkinson, Clerkenwell, ** Fastenings for purses.” —Dated 12th May, 
1871. 





”— Dated 12th 


For this purpose two portions in the lock are employed, one consisting 
of a plate with a hasp fixed thereto, and the second formed to receive the 
hasp and lock it in position. This second pcrtion of the lock has two 
plates and a raised boss, one of which plates has a hole therein to receive 
the hasp, and is fastened to the second plate by rivets, whilst the boss 
slides on the outer side of the second plate and has a bolt fixed thereto 
which works through a slot in the second plate and between the first and 
second plates. This bolt passes through the hasp to lock or unlock the 
lock, and is acted upon by a spring, which is ribbed or indented to act 
on projections formed on to either the first or the second plate, whereby 
when the lock is locked or unlocked an audible indication will be given 
and the bolt will be retained in either position until it is desired to act 
upon it. 

1282. F. Kinnear and E. Martin, Finsbury Park, ‘ Flannel bands.” —Dated 
12th May, 1871. 

This invention consists in the application of medically prepared flannel 
to various parts of the human body with the object of curing consump- 
tion, rheumatism, and other organic and nervine maladies. The in- 
ventors do not confine themselves to any particular shape or form of 
flannel, whether applied as bands or as under apparel next the skin. 
The process consists in steeping the woollen material in a solution of 
carbolic or phenie acid whereby it retains net only all the well-known 
properties of the purest flannel, but acts as a curative of all chest and 
throat disorders, likewise rheumatism, gout, lumbago, sciatica, &c., 
and becomes an especial preservative against small pox and other epi- 
demic diseases. 

1283. T. R. Suaw ard 8. BoarpMan, Lancashire, “ Lubricators.”—Dated 
12th May, 1871. 

This invention relates to pneumatic lubricators, and consists, in the 
First place in mounting a ball-shaped valve on the inner or upper end of 
the ol weamen, which valve is fitted or formed with a projecting piece, 
which causes the valve to move on its seat with the vibration of the part 
to which the lubricator is fixed. In a lubricator for loose pulleys or 
moving parts the said valve is also used, but in this case the extent to 
which it may rise from off its seat is limited by a stop. 

1284, 8. Récers, Kennington, “* Horseshoes, &c.”—Dated 12th May, 1871. 

The inventor makes each shoe in two parts, one thinner than the other, 
the thin part having in two or more slots tapering both longitudinally, 
and another slot in connection with a keyway; the thicker part of the 
shoe has fixed to it snugs or projections corresponding with the tapered 
slots, and also another snug or projection having a groove to correspond 
with the keyway. The thin part of the shoe is screwed or otherwise 
securely fixed to the hoof part of the animal, and thesnugs or projections 
on the thicker part passed into the slots in the thinner part, and when 
the two parts are pushed to coincide with each other, and a key entered 
into the keyway and driven up tight, the complete shoc is securely held 
to the hoof or part of the animal by means of the key and tapered parts 
of the snug and slots. For roughing the shoes the holes in the 
movable part of the shoe are countersunk to reccive calks, which are 
kept in position with the fixed or upper half of the shoe. 

1287, J.Wetcu and C, Laicut, Redditch, ‘* Needle, d'c., cases,” —Dated luth 
May, 1871. 

One part of this invention consists in making the body of the case of 
two jointed metallic plates or flaps, the unjointed edges being serrated, 
the serrated —_ being turned over and folded upon the edges of a piece 
or pieces of leather fabric or tissue placed on the inside of the said plates 
or flaps. A metallic jointed case is thus provided with a leather or other 
lining, in which lining pockets for containing packets of needles are made,. 
or rs, crochet needles, or other articles may be held in the lining. 
An album, or a mirror, or a hussif for holding loose needles or pins ma; 
be combined with the needle case. Iustead of flaps of continuous metal, 
frames filled with paper or gelatine may be used, the said paper or 
tine being held as well as the inner lining between the over 
of the frame. The improvements in making needle cases are app! le 





to pocket or folding mirrors, the mirrors being fixed in the metallic casc 
by the folding upon them of the serrated edges describea of the plates or 
flaps. Another part consists in placing a slide for holding the packets of 
needles on oue or on each of the jointed flaps of the case. This slide is 
furnished with a jointed top, which, when the slide is raised. can be 
turned down so as to expose the heads of the needles. Or the slide de- 
scribed is combined with an unjointed plate, the slide working in the 
turned down edges of the plate. Or the case may be made of two trough- 
shaped plates of metal fixed together, one plate having a jointed top and 
the other plate a slide. The slide engages with the jointed top and pre- 
vents it from being turned down. By depressing the slide on its plate 
the jointed top is released and may be turned down to expose the upper 
parts of the needles. Another part consists in closing the semicircular 
openings in the top of a flat metallic case, in which the packets of needles 
are placed, by a compound jointed plate and flap jointed to the back of 
the case. The jointed plate closes one side of the openings, and the 
jointed flap the other side of the openings in the case. Another part con- 
sists in making the case of three jointed plates, the outer plates folding 
upon the middie plate. Packets of needles are held on the inside of the 
middle plate by small tongues and bodkins, and other large needles are 
inserted in linings tixed to the inner sides of the outer plates by small 
tongues made from the plates. 

1290. T. Grant, Blackireir, Cardiff’, “Machinery for moulding or compressing 

small coal.” — Dated 13th May, 1871. 

This arrangement of machinery or apparatus for compressing small 
coal into blocks consists mainly of a pug mill or mixing machine having 
beneath it on the same vertical shaft a distributing pan. Ccnnected with 
these parts by means of a lever and catch is a revolving table constructed 
with a number of moulds which receive the fuel from the distributing 
pan. The blocks thus formed are each compressed by means of certain 
pressers or mould bottoms operated by a steam or hydraulic cylinder 
having a piston or ram. To the upposite end of this piston is connected 
a lever and rod, which by means of other pressers lift the compressed 
block out and from the moulds. Springs are empluyed to retain the 
pressers in certain required positions. The whole of the hereinbefore de- 
scribed arrangement of mechanism is mounted upon wheels so that it 
can be moved from place to place as may be desired. 


1291. J. T. H. Ricnarvson, Tutbury, Stafford, “‘ Ship lamps, dc.”—Date! 
13th May, 1871. 

This invention has reference to the manufacture of lenses by the use of 
peculiarly coloured glass, the resultant of the use of colour-producing 
materials, such as carbon—for instance, coal dust—which is mixed with 
the glass during the process of manufacture. Or in substitution for, or 
addition to the carbon, iron and manganese are employed, the glass being 
then moulded and pressed into form. If desired the peculiar coloured 
lens can be stained by the glass-staining process, and by the use of the 
material above described the peculiar coloured lens can be produced by 
such staining process. A configuration for the surfaces preferred to be 
used for ship signal lamps is on the outside surface, composed of curved 
surfaces termed pillars, and angular surfaces termed prisms, and inside 
an arrangement of indentations, mitres, or splits. For railway and other 
signal lamps may be adopted the ordinary forms of lenses at present in 
use, or any forms or configurations of the surface or surfaces which will 
produce the greatest power of light. 

1292, J. Hopkinson, Normanton, “ Receiving, weighing, and delivery of 
coal.” —Dated 13th May, 1871. 

This mechanism is intended to be connected to or stand upon the 
weighbridge of the weighing machine. It mainly consists of a wheel ar- 
rangement, with arms or divisions radiating from the axle at right 
angles, for a portion of the distance towards the circumference, and then 
recurved or bent back for the remainder, so that when one division is 
filled with coal or other material, the centre of gravity is on the delivery 
side, which is then weighted, and by lifting a catch, revolution occurs, 
roe the coal is delivered upon a shoot or slide into a ship or other recep- 
tacle. 

1205. A. H. Gitpopy, Manchester, ‘‘ Meat safes, refrigerators, or ice safes.” 
—Partly a communication.—Dated 13th May, 1871. 

The features of novelty in this invention consist in the internal ar- 
rangement and system of ventilating as applied to such apparatus. In 
the double hollow bottom kept constantly supplied by the water dis- 
solved from the ice, and in the application of spring hinges or springs to 
the lid and doors to render their closing self-acting. 

1296. J. 
Dated 13th May, 1871. 

This invention consists in improved arrangements and combinations of 
machinery for making untapped, square, hexagon, or other shaped nuts 
more perfectly and economically than has hitherto been attained. Ona 
table or bed fixed to suitable framework there are bearings carrying a 
cam shaft with fast and loose pulleys, and also other bearings supporting 
a shaft, to which is fixed a disc with a projecting portion to act asa 
double cutter and carrier, the said disc having vibrating motion given to 
it when the machine is at work by a Jever, actuated by cams on the cam 
shaft. The cutter, which is square, hexagon, or other required shape, 
is enclosed in a case having an opening for the passage of the metal bar 
from which the nuts are to be made, and this bar is passed onwards on 
one of its narrow sides, At each side of the machine there are guides 
for three hammers having straight ends if the nuts are to be square, but 
angular if they are to be hexagonal, and these hammers are worked at 
the times required by means of cranks and slides, actuated by cams on 
the cam shaft, there being adjusting pieces for regulating the positions 
of the hammers ‘as their ends become worn. In this double machine 
there are two punches, two crowners, and two flatteners working in suit- 
able guides, and moved as required by levers actuated by cams on the 
cam shaft, and either each punch or crowner, or both, have tapered parts 
to slightly countersink one or both sides of the hole in the nut to facilitate 
the tapping and the prevention of burrs. When desired two vibrating 
double cutters and four sets of hammers, punches, crowners,and fiat- 
teners are employed, and thereby a quadruple machine is made. In some 
cases it may be required to have a single machine, and then there is only 
a single cutter, which may either vibrate or entirely revolve, and when 
desired the cutters which vibrate or revolve are substituted for cutters 
which reciprocate to and fro horizontally, or the cutters are formed as 
grids which move to and fro between each other. In other arrangements 
rollers are used instead of hammers to smooth, flatten, and chamfer the 
blanks, and jaws or clips are also used for the same purposes. 


1293. T. Donpavanp, D. DonBavanp, and W. DonBAVAND, jun., Manches- 
ter, ** Scale bean weighing machines.”—Dated 13th May, 1871. 

The First part of this invention relates to those weighing machines in 
which the goods scale is required to be stationary on the floor, or other 
position, when the goods are placed on and taken off the scale, and where 
the plate or scale which carries the weights is supported independent of 
the scale beam, and the improvements consist ia effecting this object in 
a more efficient and economical manner than in any machine at present 
in use, by the employment of levers, which give, when acted upon, a 
continually increasing leverage. And the Second part of this invention 
relates to the suspending frames, which carry the beams and scales of or- 
dinary balances, and consists in placing the vertical steel or other metal 
pieces for the pivots of the beam to work against in such positions that 
they can be made of great strength, and readily fastened to the frames. 


1303., L. B. Bertram, St. Peter’s Park, Middlesex, ‘‘ Compound knife 
handles.” —A communication.—Dated 15th May, 1871. 

This invention consists in placing a box or boxes on one or both sides of 
the handle and forming part of the same. 

1305. B Konics, Maryhill, N.B., “Treating pyrites.”—Dated 15th May, 
1871. 

In carrying out this invention raw pyrites, common salt, and iron oxide 
are mixed and formed into bricks with the aid of water or other suitable 
liquid, and the bricks are arranged in a furnace in a manner permitting 
air or gas free access between and amongst them, and are heated by hot 
air (or otherwise) until a reaction which takes place is started, and the 
outlet to the atmosphere is then closed. Another passage is at the same 
time opened, and gases which are evolved are led through it to chambers 
or apparatus for making bleaching powder. Air is admitted to the fur- 
nace during the progress of the reaction, being first dried and heated hy 
suitable known means, its oxygen being essgntial to the chemical re- 
action in which chlorine gas is evolved whilst’sulphate of soda and iron 
oxide remain in the furnace. 

1306. H. ANDREW, Manchester, ‘‘ Stand for holding and drying gloves.” 
Dated 15th May, 1871. 

This invention is intended principally for holding and drying bath 
gloves known as ‘‘ Turco sponge ” gloves, but is equally applicable for 
holding and drying other kinds of bath or flesh gloves. The invention 
consists principally of a stand or pedestal provided with two or more 
arms or pegs projecting upwards and outwards, upon which the gloves 
are to be suspended or hung. 

1307. D. C. E. Letour, Paddington, London, *‘ Opening and closing gates.” 
—A communication.—Dated 15th May, 1871. 

The novelty in this case consists of hanging sets of gates, as at railway 
crossings, on revolving posts, and uniting them under the level of the 
railway by chains or rods, which are attached to pulleys or cams, so that 
by opening one gate all are thereby opened atthe same time. 

1310. W. 8. Laycock, Sheffield, ‘‘ Pressing oil from sceds."—Dated 15th 
May, 1871. 

In the ordinary process the linseed or other secd is placed in bags be- 
tween what are termed “oil hairs,” which are made of horsehait tightly 

interwoven or worked together, and covered on the back with leather. 


2.7. 


Wuirtaker, Manchester, “ Manufacturing untapped nuts. 








This invention consists in substituting for the horsehair pieces of horn 
ely fastened together, and either with or without hair, felt, cotton, 
or other fibrous substance between them, 
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1315. D. O. Macomper, Loadon, “ Composition sor the construction ef roads, 
&c.”—Dated 16th Moy, 1871. a 
A composition of pitch, ashes, and sand for the construction of roads, 
pavements, walks, and floorings, which may be used at once or stored 
and re-melted, the proportions of the ingredients of which may be varied 
to adapt it to the conditions under which it may be used, and so that the 
éomposition shall not be injuriously affected by the hottest or coldest 
climates 
1318. W. Martix, Manchester, “‘ Movable weirs.” —Dated lth Mav, 1871. 
The object of this invention is to prevent the overflowing of streams 
and rivers, and consists in placing between the banks of the stream or 
river one, two, three, or more self-acting doors or sluices for letting off 
the water as fast as it is supplied. Hach door or sluice is connected to a 
bar fixed to two air-tight cylinders or pontoons placed m casings of a 
similar shape, which casings are firmly fixed in the banks or bed of 
the stream or river, and the bed or seating of the door or sluice is placed 
between them. 
1319. H. Duncan, Liverpool, “ Pives employed in smoking tobacco.”—Dated 
16th Maw, 1871. : 
The First part of this invention relates to pipes in which the smoke is 
drawn through water or other liquid contained in a portion of the stem 
or connecting 











passage between the bowl and mouthpiece, and has for its 
object to provide pipes which, first, can be easily charged with or 
emptied of water or other liquid; secondly, prevent the water or other 
liquid with which they are charged from reaching the bowl or mouth- 
piece when laid on their sides; thirdly, ean be easily cleansed and made 
sweet; fourtbly, are convenient for holding in the hand or suspending 
from the mouth of the smoker; and, fifthly, effectually ‘‘ break” the 
water or other liquid through which the smoke has to pass and prevent 
it from being drawn into the mouth of the smoker. For these purposes 
the inventor (A) constructs the water or liquid-containing stem of glass | 
or otber suitable material of a Joop-like form, laying the end of one lim) ! 
over the other limb. The mouthpiece or mouthpiece portion of the stem 
is fitted into one limb and the bow] or bow] portion of the stem is fitted | 
into the other. The water or other liquid is contained in the lower part | 
of the loop; (B) constructs the water or liquid-containing stem of ylass or | 
other suitable material of a loop-like form with a bulb in the mouthpiece | 
limb. The mouthpiece and bowl and the water or liquid are attached 
and contained asin modification A; (C) constructs the water or liquid 
containing stem of a loop-like form, naking the bowl of sufficient size | 
and fitting to the stem near the mouthpiece or to the stem limb a flange | 
or collar to cause the pipe when laid down on a fiat surface to rest in an | 
angular position, and so prevent the water or liquid from flowing out; 

(D) constructs the bowl limb with a ball or other valve to prevent water 

from reaching the bowl during smoking. The Second part of this inven- 

tion relates to further means for preventing the water or liquid contained 
in the loop-like stem from flowing out through the bow] or mouthpiece, | 
and consists in fitting to the bowl and to the mouthpiece, or to either of | 
them, inner tubes or an inner smaller tube; these pass into any of the | 
liquid-containing stems described in the above first part, but their ends | 
do not enter amongst the water or liquid. Pipes constructed under the | 
above first and second parts may be used without water or other liquid ; 
they are convenient to handle, are easily cleaned, and provide ample 
space for condensation of vapours. 

1320, L. BuumrFrecp, London, “ Pipes, cigar tubes, &e.”—A communication. 
—Dated May 15th, 1871. 

The parts are connected by a stud or pin entering an angular slot, 
forming a sort of bayonet joint. 

1322. W. Avery, Redditch, Worcestershire, “Receptacles for needles, pins, 
maiches, pens, cards, stamps, photogra h s, cotton, and olker similar | 
articles.”—Dated lith May, 1871. 

This invention refers to certain improved methods of forming or 
arranging cases or receptacles for holding or containing the articles ubove 
enumerated, and more particularly needles. The object of such im- 
provements being to provide ready and effectual means for opening or 
closing the cases, and also for the extracting or exhibiting and for the 
packing or fastening up of the articles. 











? . =P ” 
dressing millstones.”— | 





32. B. Broomrietp, Reading, ‘ Apparatus for 
Dated 17th Man, 1871. 

The inventor constructs the apparatus in such a manner that the 
“Dill” tool is caused to move in «il directions, the tool having a direct | 
up and-down movement imparted to it by a crank carried in the upper 
part of the movable bracket which travels in V grooves like a slide rest. 
The tool may, howev move in two directions only if one motion is 
thrown out of gear. = 
1230. R. Patron, Snodland, Kent, ond W. Piper, Maidstone, “ Machinery 

cuployed in the manufacture of pulp Jor paper and other purposes.” — 

Dated 18th May, 1871. 

his invention consists in constructing washing, grinding, or beating 
nes With a curved in lieu of « fiat bottom with angle fillets as hither 
this curved bottom being constructed with various and suitable curves 
of such form and shape as to prevent lodgments formed at any part of 
the engine. 
1343. N. Brove: 

ev, 1S71L. 

According to this invention, the fastening consists of a frame composed | 
of three parallel bars, a top and bottom bar and a middle bar, the top 
edge of the middle bar being serrated or provided with teeth curved or 
bent out of the plane of the frame. The brace, beit, or band passes under | 
the top bar, over the middle bar, and under the bottom bar. When that | 
part of the brace or band in front of the frame is in the same or nearly 
the sume plane as the frame the curved or bent teeth of the middle bar 
cnyage With the brace or band and fasten it securely to the frame. ro | 
adjust the brace or band, that part at the front of the frame is pulled 
outwards so as to form a loop. The brace or band is thereby released, | 
aud by tightening the brace or band in the required direction, preserving 
the leoped part at right angles to the frame, it rides over the serrated bar | 
withont obstruction, and when the looped part has been brought parallel, | 
or nearly so, to the frame, the teeth of the serrated bar again engage with 
the brace or band and fix it in its adjusted position. 











ce 


> 





1, Birmingham, “* Fastening for breces, &c.”—Dated 19th | 





1351. J. Torney, Nottingham, 
19h May, 1871. 

The skins are cleaned and the grease is extracted therefrom by a ma- 
chine or apparatus driven by hand, steam, or other power. In this 
tmac!ine there are a revolving drum or cylinder and a set of brushes, 
one half of the brushes revolving in one direction and the other half in 
another. The brushes are mounted in a trame which has a to-and-fro 
rea The skins are spread upon the cylinder, which are adjust- 
able. 


“Sceudding split or unsplit shins.”—Dated 











1552. A. M. CLark, London, *‘ Apparalus for dressing, scouring, and pre 
pearing the surface of leathe:.”—A comimunication.—Dated 19th May, 
1871. 

The invention consists, First, of a rotating, scouring, and rubbing 
cylinder hung ina stationary cr pendulum frame over a yielding or ad- 
justable bed or support for the hides, skins, or leather to rest upon. 
Secondly, of an adjustable bed, set up or down by means of toggles or 
other levers or devices. Thirdly, in securing the scouring or rubbing 
stones to the rotating cylinder by dovetails formed in the stones. Also by 
another mode the said stones are secured by means of metal troughs 
volted to the rim of the cylinder or wheel, and embedded in sulphur or 
equivalent material. Lastly, the invention consists in arranging the | 
stones or brushes alternately on the cylinder, so that the bloom removed 
from the leather by the stones will be swept away by the brushes at one | 
process, und also in securing the stones to the cylinder by means of the | 
blocks to which the brushes are fastened. | 
1360. W. Garxert, Walsall, Stagfordshire, “ Saddles.”—Dated 20th May, | 
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71, 





This invention refers to the spring bars of saddles, to which the stirrup | 
straps are connected, and consists in so constructing the said spring bars | 
and connecting them to the saddle, that the stirrup strap is immediately 
liberated when a rider fails or is threwn from his horse. The upper side 
of the spring bar is furnished with a jointed loop, and on the saddle tree 
a fixed hook-like support is attached, a movable piece pressed down- | 
wards by a'spring being jointed to the said support. The upper side of 
this support and the lower side of the movable piece are semi-cylindrical. | 
When the spring bar is attached to the saddle the head of the jointed | 
loop fits into the upper side of the support, while the joint of the loop is 
engaged under the movable piece. On the rider being thrown the stirrup 
strap and spring bar are raised from the vertical into a horizontal posi- 
tion. Before arriving at the horizontel position the movable part of the 
joint, which connects the loop with the spring bar, raises the movable 
piece, and thereby liberates the loop, spring bar, stirrup strap, and 
stirrup, which become immediately detached froma the saddle. The 
spring bar consists of an oblong rectangular frame, the bottom and rear 
end being connected to the other parts by hinge joints. A hooked 
termination on the jointed rear end engages with the jointed bottom of 
the frame, and supports the said bottom. When oblique pressure is put 
on the stirrup strap it bears against the jointed rear end, causing it to 
turn upon its joint and liberate the bottom, which falls and allows the 
stirrup strap to slip off it without obstruction. 

1573. J. Jones, Birmingham, “ Copins.”—Dated 22nd May, 1871. 

This invention refers to coffins made wholly or mainly of zinc or other 
metal, and one part consists of the following improvement in connecting 
the lids with the bodies. Instead of bevelling the under edge of the lid 
«id the top edge ef the coffin, as usual, the edge of the lid is made 
-yvane, and a rebate or recess is made in the inner edge of the coffin, so 
th t when the lid is put on the coffin it drops into and is supported by 


ihe shoulder forming the bottom of the said rebate or recess. The lid 





when placed upon the coffin immediately falls into its proper position 
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without adjustment, and the soldering or cementing of the lid to the 


coffin can be readily and neatly effected. Another part consists of the 
following improvement in making and actuating the valves of air-tight 
coffins for permitting of the escape when required of gaseous matter 
from the coffin. The valve cuse in the coffin is screwed internally and is 
closed by a screw plug ternunating ina ring. When this plug is removed 
a stem with a milled head is screwed in its place. This ste: is hoilow, 
and passes through and works in a socket or pipe in the side of the 
socket communicating with the hollow stzm. The pipe of the socket is 
provided with a flexible tube terminating in a stop-cock. By screwing 
the stem sufficiently far into the valve case it presses upon and opens 
the valve, and the gas in the coffin escapes through the stem and its 
socket, and is conducted by the, flexible tube outside the room. The 
handles are attached to the coffin by means of pairs of knobs, one knob 
of each pair having an eccentric screwed axis. This construction admits 
of the ready adaptation of any required kind of furniture. 

1376. G. Remsitem, Madrid, Spaia, “ da improved pump.”—Dated WBrd 

May, 1871, 

This invention consists of a new pump for raising water, using steam 
directly, and without employing any mechanical agency, substituting for 
such agency that of atmuspheric air, as an intermediate body between 
steam and water, aud applying the princip!e by which the motion of 
fluids is laterally transmitted. 

3063. WU. Latour, Paris, ** Picking, carding, and spinning cordage.”— 
Dated 14th November, 1871. 

This invention relates, First, to the combination and arrangement 
of a revolving drum, with teeth set on its periphery for the purpose of 
picking to pieces and carding old or new rope ur other material suitable 
for caulking, as well as for combing flax and hemp, and for picking or 






tearing rags for paper making. Secondly, to the combination with this | 


drum of a machine for spinning the carded material into strands so as 
to combine in «ue machine the processes of picking, carding, and 
spinning. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own Correspondent.) 

THE EXCITEMENT IN THE IRON MARKET: Yet higher quotations: 
Firmness of makers at the advance —DIFFICULTIES OCCASIONED 
BY SHORT SUPPLIES : Manufactories partially stopped —MEETING 
OF IRONMASTERS—EXCESSIVE WAGES DEMANDS BY THE IRON- 
WORKERS: Jfow to meet them—MACHINE PUDDLING AND THE 
RELIEF IT PROMISES — IMMENSE INQUIRY FOR MINERALS AND 
FUEL—THE MISCELLANEOUS INDUSTRIES: Branches specified : 
The whole reviewed—THE METAL MARKET IN THE MONTH : Com- 
parative prices in the London market now and last year; Pecu- 
arity as to railway chairs —ENGINEEKS’ REJOICING ABOUT THE 
NINE HOURS’ MOVEMENT. 

GReatT excitement continues to pervade all classes of producers in 
this district. The demand is scarcely at all abated in any one de- 
partment, and the prices of everything are running up. An order 
for best bars will not now be looked at under £10 per ton, and then 
only in small quantities and for delivery at the convenience of the 
makers, 

The consumers of “‘ singles” that are used so largely in the 
making of galvanising sheets, and in sheets required for iron 
braziery goods, are in vain offering orders to ironmasters. The 
latter know well that the former are unable to keep their works 
in full operation wanting the iron, and that their customers are 
pressing for the delivery of the goods ; yet they cannot help them. 
In singles the price of the day on Wednesday was £11 10s., which 
is an advance upon the quotations of last week. 

Tbe makers of hardware goods, in which sheet iron is required for 
stamping and shaping prior to being sold, either galvanised or 
japauned, have just received cixculars announcing an advance in 
that particular class of iron known in the trade as * doubles ” of £1 
aton. This rise will makea total advance in about three months of 
£210s.aton. The Birmingham makers of the completed article 
have agreed to put up prices some 5 per cent. and 74 per cent; but 
the Wolverhampton men, who produce a larger quantity than are 
turned out in Birmingham, cannot all agree to follow suit with 
Birmingham ; and as tin has gone up to an extraordinary price, 
and copper has advanced and is advancing, the Wolverhampton 
hardware manufacturers were complaining on Wednesday that 
their profits upon recent transactions are unnecessarily low. But 
this was not all their difficulty ; iron enough to meet their re- 
quirements they cannot get, even at the rise. On Wednesday 
afternoon one maker of “doubles ” bocked an order for 200 tons 
at the enhanced rates, but could not deliver till February, and 
would not accept specifications on his own terms for a larger quan- 
tity. 

Such quotations are creating much excitement among all con- 
sumers of iron, and are leading to quotations for stone and pigs 





| and fuel that are altogether without precedent. In truth, hardly 


a salesman or manufacturer knows what to quote when a specitica- 
tion or au indent is offered him. . 

This (Thursday) afternoon there has been a special meeting of 
the iron trade, at which the Articles of the Association were re- 
adjusted, and Mr. George Barker, of Wolverhampton, was made 
chairman for the next three years. The formal meetings of the 
association will now be at the close of every year, instead of 
quarterly ; in the interim the chairman will be assisted by a com- 
mittee yet to be nominated. 

Minerals for smelting, and fuel, as well raw as cooked, are much 
sought after. The former are being pressed into this district with 
all the freedom the carrying resources of the railway and the canal 
companies will permit, and the mines of the locality are bringing 
up all they are capable of producing with the labour at present put 
forth, yet the supply is within the necessities of the smelters, and 
of the proprietors of the mills and forges. Fuel is coming forward 
from Lancashire, from Cumberland, and from South Wales. At 
no time was more coke arriving from South Wales in particular. 
Still ironmakers, ironfounders, and the manufacturers of hard- 
wares are all inconvenienced by reason of the insufficient supplies. 

The high demand threatened by the workmen in the North of 
Staffordshire, who are believed to be about to prefer a claim toa 
rise of 2s, a ton on puddling, and 20 per cent. on millmen’s wages 
is much commented upon. That the masters can concede them is 
said to be impossible. I am assured by extensive purchasers 
that for all but the Al iron the average price at which the bulk 
of the bar orders now in the hands of the makers have been 
accepted cannot be more than £7 10s.; and for sheets from £8 5s, 
to £9, If this be so, then a demand by the men, such as is being 
made in the north of the country, would be effectually met by an 
examination, by an independent umpire, of the masters’ books, 
showing their profits, but there would still be the houses who are 
getting the tip-top prices who might be able to pay wages fully 
corresponding with quoted prices; and as these could, perhaps, 
consent to advance wages after bars are established at £10, the 


| difficulties of the low-priced makers would be considerable—for 


what one set of men get the rest want. The masters, however, 
are prepared to enter upon any inquiry that may ensue with some- 
thing approaching equanimity, in view of the great relief soon to 
be secured through the adoption of machine puddling. 

The workmen at the Patent Shaft and Axletree Works have 
held a torchlight demonstration in celebration of the nine hours’ 
concession; and the operative engineers at the locomotive works 
in Wolverhampton and the Great Western Railway Company are 
preparing a great show in the same behalf. 

Great activity prevails throughout the varied miscellancous in- 
dustries of Birmingham and South Staffordshire. This is usually a 
busy time of the year with us, but the memory of man is hardly 
able to recall a period in which the pressure has been so great as 
now. There have been individual industries in which the demand 
has been excessive, but seldom or never before did the excessive 
inquiry apply as now to almost every trade. 

he revival of joint-stock enterprises originates work of the con- 
structive class that affords employment to skilled hands who are 
adepts in the use of the bolt and rivet; whilst their activity leads 
to a merry round of labour amongst the allied industries of the 
manipulative class, to much revolving of machinery, and to 
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vigorous toil by the Titans who labour in the mill and forge. The 
makers of gas fittings and gaseliers are oppressively ful! uf work, 
whilst most of the season industries are giving rise to overtime. 
These are working far into the night all the week round. 

At about this time last year we began to be busy upon tin-plate 
and stamped goods for the French army; and inasmuch as ail the 
tin-plate establishments had up to that time been slack, and cer- 
tain of the terms offered were enticing, almost every maker went 
in for the orders; and every one who would, obtained indents. 
It is from the readiness we then displayed to make the best of the 
extraordinary inquiry of that time that much of the pressure that 
now exists in the departments affected by the French demand 
must be attributed. Former reports of mine have attributed 
much of the past activity to the same cause, but as the close of 
the year advances the necessities of consumers increase. The dif- 
ficulties arising out of barren stocks on ironmongers’ shelves 
become more harrassing. Simultaneously there are demands 
expressed at home and abroad resulting from the return of peace 
and a restoration of commercial confidence. Upon the Continent 
the repairing of the waste of war gives rise to the ordering of 
goods that are not usually made here in other than comparatively 
small quantities. At lhome, culinary needs that have been growing 
all the time that railways were yielding small returns to share- 
holders, and investments generally were much less profitable than 
now, find expression in orders for goods of the first class made 
here, as well in brass and copper as in iron, and tin, and japan. 

The increasing of the prices of tin goods by the Birmingham 
makers has in no way diminished the inquiry, either on home or 
export account. Employers are trying to increase the number of 
their hands by undertaking to find them plenty of work and pay 
them excellent wages, but nothing like the number of men who 
could be employed are forthcoming. Up to some time past the 
supply of labour in this department of trade has been equal to the 
requirement; but now that business is so very brisk the market is 
insufficiently stocked. 

Hollow wares are withont abatement; on the contrary, the 
demand is greater now than at this time last year. 

Nail making, alike at the forge and the cutting-machine, is a 
very active employment, and would be much more so but for the 
difficulty of getting iron, to which reference is made above. The 
pressure of orders is not expected to be Jessened by the very con- 
siderable advance in prices which will be necessitated by the rise 
in sheet iron and rods. 

The metal market has, during the past month, been gradually 
improving, and may be said to have got into a condition ot healthi- 
ness, which will, yby and by, and at no great time hence, have 
developed itself into a state of robustness. The present compara- 
tive prosperity must not be regarded ws unnatural, On the con- 
trary, it is a state which should distinguish the market during 
anything but a state of sickness. Such a state, it may be fairly 
interred, the useful metals have, in a commercial sense, all been 
passing through, whilst the trade in the «o intry has, in the past 
four or five years, been suffering from th: monetary sickness 
resulting from over sanguineness and consequent inattention to 
those rules of financial health that should evermore regulate the 
conduct of the business man. 

Whilst Welsh bars were selling in London at from £7 2s, 6d. to 
£7 5s. in November last year, they are now firm at £8 10s, Scotch 
and North of England pig iron has experienced even a larger pro- 
portionate advance, for while in November last year Ne. 1 in the 
Clyde was quoted in the metropolitan market at £2 12s, to £5, 
present quotations are at the lowest £3 9s. to £3 15s. There is an 
exception, however, in the case of one of the articles in the iron 
list which is only a degree removed above the pig. We refer to 
railwaychairs. Thesein November, 1870, were ata very high figure in 
London. They were quoted at £5 17s. to £6, butnotwithstanding the 
immense advance in pig iron, railway chairs are now quoted at from 
£3 15s. to £4, which is only a few shillings above the price of pig. 
The difference can only be partly attributable to the greater de- 
mand on Kussian account this time ‘ast year than at the present 
period. 

Steel has advanced from 10s. to a good £1, and better prices 
could be secured if only the article could be delivered, 

The copper trade is gradually getting inio a paying state 
again. It is decidedly in a better condition than it was a twelve- 
month ago, and the prospects still are favourable. The present 
consumption is immense, chiefly on account of the progress of 
steam navigation by sea and land. Nor is there other than good 
reason to suppose that in the varied styles of sheathing which this 
metal assuines there will be a continued demand for a very long 
time to come in respect of peaceful and also warlike uses, Sheath- 
ing is worth from £13 to £14 a ton more than it was a twelve- 
month ago. The same advance runs through all the other descrip- 
tions, and copper wire and copper tubes are worth 1d, more per Ib. 

Brass and yellow metal, as nay be imagined, have fully sympa- 
thised with copper. 

Of tin pretty much the same remarks might be used as we have 
applied to copper. The metal, it is true, has got to a highly pro- 
portionate price, but it has reached it by fair means. It is scarce. 
It must not now be assumed that, because judged by the average 
of past years the metal is now at a high figure, it will go back 
to the quotations of that average. On the contrary, it must 
be anticipated that higher prices than have yet prevailed 
will constitute the average of the years to come. Last year 
at this time English blocks were to be had at £127. They 
are now very firm at £157. The mine proprietors in this 
country are all in good heart, and the most sanguine are 
asking why they should not get £175 or ever £200 for Eng- 
lish refined instead of £150. We are not prepared to say that 
such quotations will be realised, nor are we ready to assume that 
the mine proprietors have ground for anticipating very conspicuous 
improvements in their present profits. 

The tin-plate trade is doing extremely well so far as the demand 
goes; and the prices are a very conspicuous rise upon those of a 
year ago. At the earlier date best charcoal I. C. were selling in 
London at from £1 5s, to £1 8s, per box. At the present time 
they cannot be got at less than £1 11s. to £! 12s. 6d., and the 
makers are all extremely pressed with orders. The tin-plate 
workers at home are taking large quantities; but the demand on 
account of that industry here is very small in comparison with the 
great export requirements. 

Lead is in fair, but no more than steady demand. 

Spelter sustains recent advances ; still a good order might be 
lodged at perhaps slightly under the highest quotations. It is 
worth quite 50s. per ton more than at this time last year. 

Sheet zinc is good for nearly £5 upon a twelvemonth ago, and 
holders anticipate no necessity for receding. 











THE ForrucominG SMITHFIELD Suow.—On Wednesday the 
preparations for the forthcoming cattle show of the Smithfield 
Club were finally completed for the reception of the live stock at 
the Agricultural Hall, Islington. The greatest activity also pre- 
vailed throughout the day in the arrival and depositing of agri- 
cultural implements in the places assigned to them, 3 p.m., on 
Thursday, being the last hour at which those entered for exhibition 
were received. For carriages and domestic and fancy articles 
not coming within the category of agriculture, which will occupy 
the arcade and stalls in the new concert-hall, the time is extended 
till Saturday. The council, in making arrangements for the com- 
fort and convenience of the public, have had their attention 
directed to a practice at previous shows of certain individuals dis- 
tributing, even in the showyard, offensive handbills. This they 
have determined to stop, and have issued notices that any one 
distributing handbills in the show without the sanction of the 
council and directors, will, on discovery, at once be taken into 
custody by the police. The judges will commence making their 
awards on Monday morning at 9 a.m., and at 2 p m. the private 
view at 5s. each will commence, and the show will be opened to 
the general public on Tuesday morning, 
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THE CLEVELAND DISTRICT, 
(From our own Correspondent), 


THe CLEVELAND IRON TRADE: Scarcity of iron and high prices— 
MORGAN'S PUDDLING MACHINE- ENGINERRING AND SHIPBUILD- 
ING—THE MINES—THE CUAL AND COKE TRADES —PRICES. 


Beyonp all doubt the iron trade of the North of England is ina 
better position now than it has been in for years. Iron of every. 
description, although produced in such enormous quantities, is 
actually scarce. Shipments are brisk, and exceptional prices are 
sometimes paid in order to complete cargoes, Makers are pressed 
tu deliver quicker, and a few of them are threatened for not 
delivering according to contract. No. 3 is suld regularly at 603, per 
tun, During the week this quality has been sold at 61s. per ton 
four months’ bill. Several contracts have been made at 60s. for 
ilelivery next year. Makers’ stocks are very small. In some 
qitarters there is a belief that prices will be easier before Christ- 
was. [au of opinion that, instead of this being the case, they will, 
in fact, be higher. 

Continued activity prevails in every department of the finished 
iron trade. There is a better demand for rails. The mills and 
forges are kept fully at work. Bar iron is in good reque t. 

Last week the announcement that the Commissioners sent out 
to America to report on Danks’ puddiing machine had sent the 
following telegram caused a good deal of interest in Cleveland :— 
** Danks’ furnace successful. Construct furnaces for 10 cwt. ; 
rqueez+ or hammer single ball. Economy and quality satisfactory. 
Commission well,” Mr. Danks claims many advantages for his 
furnace. His charge as royalty is 2s, per ton. Itis certain that 
some of his furnaces will be erected in England after this report 
of the Commission, Should Danks’ furnace prove such a success 
as to come into general use, great changes will be made in the 
finished iron trade, 

I understand that the puddling machine of Mr. Thomas Morgan, 
late of Stockton and now of Middlesbrough, is attracting some 
attention in Sheffield. 

Engineering throughout the North of England is in a satisfactory 
condition, There is nothing special to note in this industry at 
present. 

Shipbuilding is very active. On the Tyne there isa great deal 
of work. The Wear builders are full of contracts, and the yards 
on the Tees are busy. At Middlesbrough Messrs. Backhouse and 
Dixon have as much work as they can manage at present. 

Throughout Cleveland the ironstone mines are working steadily. 

The coal and coke trades are brisk. 

There is no material alteration in the prices of iron. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE GLASGOW PIG IRON MARKET—THE EXPORTS AND IMPORTS OF 
IRON—IMPROVEMENTS IN PUDDLING FURNACES—THE ENGINEER- 
ING, IRONFOUNDING, AND MACHINE MAKING TRADES—LOCOMOTIVE 
ENGINEERING IN GLASGOW. 

Tiere is no change of any importance to notice in the Glasgow 

pig iron market. Business has been quiet, with prices about the 

same as last week. Warrants are now quoted at from 68s. 3d. to 

683. 6d. for cash, and 68s, 9d. one month, No. 1, g.m.b., 69s, 3d.; 

No, 3, 67s, 9d. 

As might be expected at this season, there is a diminution in 
the shipments. During the past week the exports were 10,779 
tons, while at the same time last year they were 15,553 tons, 
showing a decrease of 4774 tons for the week. 

The exports of pig iron for the year now amount to 769,632 
tons, while for the corresponding period of previous year they 
were 588,039 tons, so that there is an increase in favour of this 
year amounting to 181,593 tons. 

There is also an increase in the imports of pig iron from Middles- 
brough. During the past week there were 2610 tons, which, as 
compared with corresponding week of last year, is an increase of 
1670 tons. The total imports since last Christmas now amount to 
73 343 tons, while for similar period of previous year they were 
62,589— an increase in favour of this year of 10,954 tons. 

At the present time there is considerable interest manifested by 
jronmasters in the West of Scotland to discover the comparative 
merits of the different puddling furnaces in the market. The old 
reverberatory furnace, having served its day, is being gradually 
superseded by more modern and economical appliances. In the 
district of Lanarkshire there are rival and powerful claimants for 
public favour. Mr. Jackson, of Coatbridge, has determined to 
test by comparison the merits of various new furnaces now in use, 
and for this purpose he has put down a number of Siemens’ gas 
furnaces, both for puddling and heating, one of Gorman’s heat- 
restoring furnaces, an Ellis furnace, and last of all a Howatson 
puddling furnace. . The last-mentioned variety of furnace is being 
tried by several firms in the Glasgow and Coatbridge districts. 

In engineering and ironfounding there is no falling off. On the 
contrary, almost all the works in Glasgow and neighbourhood are 
taxed to their utmost to get their contracts completed within the 
specified time. The machine and tool makers are also excep- 
tionally busy, but great difficulty is experienced in procuring cast- 
ings with sufficient rapidity. 

In locomotive pees there is an abnormal activity at the 
present time, and it is likely to be greatly increased when the dif- 
ferent railway schemes now in course of being projected have once 
been fairly launched. There are, altogether, four locomotive 
building establishments in Glasgow, employing unitedly between 
5000 and 6000 men. Of these the largest is the Hyde Park Loco- 
motive Works, at Springburn, which employs upwards of 1500 
workmen in all departments, and at which there are now upwards 
of fifty locomotives on hand. The next largest is that of Messrs. 
Diibs and Co., where about 1100 operatives are employed, and 
which have recently been considerably extended. With reference 
to the works of the Caledonian Railway Company, where fully 
1200 hands are employed, upwards of sixty locomotives are now in 
course of erection or being repaired there; while the works of the 
North British Railway Company are equally busy, and are now 
being considerably extended to meet the exigencies of a constantly 
increasing pressure of work, 





WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent.) 


THE IKON TRADE: Present position ; The consignments of the past 
week : The present provided for : The future the period of interest 
to makers ; Stock-taking time approaching : Material changes ex- 
pected ; Grave matters to be considered in the new year—THE 
HOME TRADE: Eztension of the make: Latest quotations—TuE 
TIN-PLATE TRADE—THE STEAM AND HOUSE COAL TRADES—COKE 
AND PATENT FUEL—THE NEW STEEL WORKS AT SWANSEA—CON- 
TINUED DISSATISFACTION AMONG THE WORKMEN AT THE IRON AND 
COAL WORKS AND RAILWAYS —INFRINGEMENTS OF THE FACTORIES’ 
AcT—PROPOSED NEW COLLIERY AT CRUMLIN—A FURNACE EX- 
PLOSION—PROPOSED Porr TALBOT HARBOUR AND RHONDDA 
VALLEY RAILWAY. 


As to the present position of the iron trade in this district not 
much can be said but what would be confirmatory of the remarks 
made in previous reports. Not for some years past, it may safely 
be said, has a more pleasing state of things existed. Taking the 
whole of the works together, there never was more activity 
evinced at this season of the year, for not only is there no com- 
plaint made of a lack of employment, but there appears to be no 
falling off in the demand, although winter, which usually brings 
with it more or less quietude, may now be regarded as having 
fairly set in, The past week has witnessed further extensive 
consignments to the United States and South American markets, 
of a bar, and plate iron, and probably from this to the end of the 





year a very large proportion of the make of the district will 
continue to go in those directions, 

The present is provided for; the future is the period of interest 
to makers of finished iron. It may perhaps be said of some of the 
second or third-class establishments that there are none too many 
contracts forthcoming to keep the hands at full work, but the 
leading ironmasters would have no difficulty in booking orders for 
delivery three or even six months forward if they were so disposed. 
The time for stock taking is approaching, however, and as that 
event is not unlikely to bring some material changes of advantage 
to them, they are, comparatively speaking, content to rest on 
their oars until the impetus given to the trade by late negotiations 
is nearly spent. A large demand for all descriptions of iron in the 
new year will be almost a matter of course, but it is difficult yet 
to see upon what terms manufacturers can meet that demand with 
an adequate supply, though it may well be concluded that they 
will not be able to do so under a continuation of present arrange- 
ments. Whatever, therefore, anxiety may be evinced by lower 
class sellers to book orders at present quotations, which would, no 
doubt, in some inst be adv to them, still it would 
be most unwise for leading makers to take such a course, Grave 
matters will have to be considered, and such as will influence 
the market considerably, and not least amongst these will be the 
value of labour and the cost of raw materials. 

It may be said in regard to home business that the demand is 
increasing, and there is a prospect of its continuing to do so, as 
there will in all probability be a much larger home consumption 
of bars, rails, and plates next year than has been this. The im- 
provement which has taken place in the demand for pig is causing 
capitalists connected with the iron trade to turn their attention 
again to works which have lain idle, some for years past, and 
there isa prospect of many of them being re-started as soon as 
possible, as nearly all makers are desirous of extending, to the 
utmost possible extent, their means of production both in regard 
to raw and. finished materials. Rails continue to be quoted 
£6 12s, 6d. to £7 5s. per ton f.o b. 

Slightly increased firmness is to be witnessed in the tin-plate 
trade, the demand continuing active, and prices show some im- 
provement, 

In the steam coal trade a fairly satisfactory state of things is to 
be noticed. Foreign customers are increasing their inquiries as 
the market becomes better supplied from the collieries. The busi- 
ness done at presert is considerably in excess of what was done 
this time last year, and prices are higher. In house coals business 
has not been more active forseveral winters past, and in this branch 
also more remunerative quotations are obtained. In many instances 
the output of the collieries is not equal to the quantities inquired 
for by Irish, West of England, and other home buyers, 

A good inquiry for coke on account of Staffordshire and patent 
fuel for foreign and home consumption is kept up. 

In the neighbourhood of Swansea a brisk business is doing in 
the coal, iron, copper, and other branches of trade carried on, and 
the merchants are looking forward confidently to a prosperous 
future for that port and surrounding district. The new steel 
works (Siemens’) are being vigorously proceeded with, and will, 
it is expected, be started at no distant date. An immense steam- 
hammer, weighing no less than 108 tons, was successfully cast a 
few days ago for the new works, which are being erected under the 
personal superintendence of Mr. E. M. Richards, M.P. ; several 
hundreds of men are employed, with a view to complete the esta- 
blishment as rapidly as possible. 

Some dissatisfaction continues to prevail among the artisans and 

workmen about the iron and coal works and railways in various 
parts of Monmouthshire and Glamorganshire, It is understood 
that the men employed at the Abersychan Works lately agitated 
for and obtained an advance in wages. These, together with the 
men of other works, are moving for the nine hours’ system of 
working as adopted in some districts in the North of England. 
Little or nothing is yet known as to what the Welsh ironmasters’ 
opinion upon this matter is, but probably some expression in 
regard to it will be elicited in a little time. A number of the 
guards and others employed by the Great Western Railway Com- 
pany have petitioned the board of directors for a reduction of 
their hours of labour to nine or ten hours per day. 
é. Mr. Mostyn, the inspector for the Merthyr district, has insti- 
tuted further prosecutions for infringements of the Factories’ Act, 
Thomas James, an overman at the Plymouth Works, was proved 
to have employed constantly for some time past a child under ten 
years of age, and fined 50s. and costs ; and Morgan Lewis, another 
overman, was fined 40s. for a similar but less flagrant offence. 
The defence in these cases was that the children had been em- 
ployed out of compassion for the poverty of the parents. 

A report is circulated that a company is about to be formed to 
sink to the steam coal in the Crumlin district, Monmouthsbire. 
If the announcement turn out to be correct an important step 
will be taken in proving the practicability of working steam coal 
at great depths. Hitherto it has been thought that the depth to 
be reached in the district would make any undertaking of the 
kind far too costly. Many eminent mining engineers have often 
contended that in time this barrier of expense would not deter 
capitalists from sinking. 

An explosion which might have proved seriously fatal has oc- 
curred at a puddling furnace of the Briton Ferry Ironworks, 
Fortunately no life was lost, but a few men sustained injuries, 
Cold water was being thrown on the furnace to cool it when the 
explosion occurred 

Among the schemes to be submitted to Parliament in the ensu- 
ing session is one for the construction of a railway from Port 
Talbot to the Rhondda Valley. It is proposed to purchase the 
existing Port Talbot harbour and railway, the Cwmavon railways 
and tramways, and other smaller undertakings, and to incorporate 
all in one company, to be called the Port Talbot Harbour and 
Rhondda Valley Railway. Running powers are applied for over 
the Rhondda branch of the Taff Vale, in order that all the col- 
lieries in the valley may be reached. If this scheme be successful 
it will undoubtedly lead to a diversion of a considerable amount 
of the Rhondda coal traffic, which is a matter of some importance 
to the Taff Vale. Mr. Talbot, M.P., is, it is understood, favour- 
able to the project. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


PROPOSED STEAMERS FROM BARROW-IN-FURNESS—STRANTON STEEL 
AND IRoNWORKS COMPANY—MATERIAL PROGKESS OF NorTH 
SHIELDS ~—THE NINE HOURS’ MOVEMENT—CUMBERLAND IRON ORE 
—SHIPMENTS OF LEAD FROM THE TYNE—GREAT MEETING OF 
RAILWAY WORKMEN AT LIVERPOOL—DANKS’ ROTARY PUDDLING 
FURNACE—RAILWAY MATTERS AT LIVERPOOL—TRADE AT THE 
HARTLEPOOLS—TRADE IN SouTH YORKSHIRE—MERSEY Docks 
AND Harbour Boarp—Paciric STEAM NAVIGATIO:; COMPANY 
—STATE OF TRADE AT SHEFFIELT, 


In reference to the line of ocean steamers proposed to be esta- 
blished from Barrow-in-Furness, itis stated that the negotiations 
undertaken with Sir Hugh Allan for the transfer of the Allan 
fleet have been suspended, if not finally closed, Arrangements 
have been also pending with the well-known Glasgow firm of Han- 
dyside and Henderson, and it was at first thought that their large 
fleet would be purchased, but this plan has been also abandoned, 
and the Dukes of Devonshire and Buccleuch and their associates 
now entertain the idea of ordering some vessels of the newest con- 
an to be built by Messrs, kk. Duncan and Co., of Port 

lasgow. 

The men employed at the works of the Stcanton Steel and Iron- 
works es 0 at West Hartlepool, hve gone on strike, in cou- 
sequence of the manager having substituted six-heat iron for rolling 








the order with five-heat iron at 14s, per ton, as was the former 
custom, 

Messrs. T. and W. Smith are extremely busy at North Shields, 
and it is stated that the firm have orders on hand which will keep 
them going at full work for the greater part of next year. A 
limited company is negotiating for the purchase of a graving dock, 
which it is proposed to enlarge for the purpose of repairing iron 
steamers, . Christie will open engine works and a boiler-making 
establishment in North Shields in January. 

The workmen in the vast establishments of the London and 
North-Western Railway at Crewe, who have obtained a i 
of fifty-four hours per week, have resolved to commemorate their 
success by establishing a scholarship, to be called the Nine Hours’ 
Scholarship. 

An important discovery of hematite ore and coal has been made 
on the Rayson Hall estate in Cumberland. A number of gentle- 
men connected with West Cumberland ironworks have in- 
spected the ore, and report it to be of good quality. 

Mr. Scott has entered upon extensive new premises at Mount 
Pleasant, North Shields, for the manufacture of marine engines. 
Messrs. Dotchin and Co., of the Low Lights, are busily engage 
— small screw steamers for the coasting, Baltic, and Dutch 
trades. 

Large quantities of lead are at present being shipped from the 
Tyne, the greater portion goes by the Tyne Steam Shipping Com- 

any’s steamers to London for transshipment to China. Tyneside 
ead is in great demand among Chinese tea-growers for packing 
purposes, 

There was a great meeting of railway and canal employés at 
Liverpool on Saturday night. They represented the Duke’s Canal, 
the London and North-Western Ka me and the Midland, the 
Great Northern, the Manchester, Sheffield, and Lincolnshire, the 
Great Western, and the Lancashire and Yorkshire railways. It 
was announced, amid loud applause, that the directors of the 
various undertakings would agree to reduce the working hours of 
the men to fifty-seven per week. The concession will, it is stated, 
cost the various companies an aggregate of £18,000 to £20,000 per 
annum. 

Danky’ rotary puddling furnace has been favourably reported 
upon by a Commission of the Iron and Steel Institute sent out 
recently to investigate it. The sum fixed by Mr. Danksas royalty 
for the use of his apparatus is 2s. per ton. 

It is stated that the Great Northern, and the Manchester, 
Sheffield, and Lincolnshire companies, in order to compete succes- 
fully with the London and North-Western, and the Lancashire 
and Yorkshire companies, which have immense depdts at the 
north end of Liverpool, intend to build a goods station in the same 
neighbourhood, and to put it into communication with their 
Brunswick Dock station ; they will construct a tunnel running the 
entire length of the town. 

At the Hartlepools the iron shipbuilding firms continue ex- 
tremely busy. Iron displays an upward tendency. 

The South Yorkshire iron and coal trades still display great 
animation. The shipments of coal from Hull and Grimsby are 
large. Engine fuel has also been in request for Lancashire, 
Smelting coal and coke are being sent in large quantities into 
North Lincolnshire, where the consumption will be shortly in- 
creased by new furnaces, 

At the last weekly meeting of the Mersey Docks and Harbour 
Board, on Thursday, additional letters from Mr. Inman, and a 
communication from the National Steamship Company, were re- 
ceived in reference to the necessity for making further accommo- 
dation for the steam trade of the Mersey. They were referred to 
the Docks and Quays Committee, which has resolved to bring the 
whole subject of dock accommodation before the board as soon as 
possible. This course was approved by Mr. Graves, M.P., amongst 
other members of the board. Mr. Graves urged the importance of 
making complete preparations to provide for the rapidly increasing 
commerce of the port, and he suggested the appointment of a 
special committee to deal with the question early next year. 

1t is understood that the Pacific Steam Navigation Company has 
let contracts for the construction of five additional steamers. 
Three of these steamers are to be screws of 3500 tons burthen 
each, and they will be devoted to the service of the Liverpool and 
Valparaiso line. The two other steamers will be paddles of 1500 
tons each, and they will be employed on coast service. 

The nine hours’ movement has been adopted in the ironfounders’ 
and mechanics’ trades at Leicester. 

The large ironworks of Sheffield are as busy as they can well be, 
particularly in the manufacture of armour-plates, shields for 
forts, heavy guns, and other war material, There is a pressing 
demand for bolts, plates, and other materials used in shipbuilding, 
as also for boiler plates. The inquiry for steel has been steadily 
increasing. Merchant iron is in good request. 
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SoutH KENSINGTON MusEUM.— Visitors during the week ending 
November 25th, 1871:—On Monday, Tuesday, and Saturday 
(free), from 10 a.m. to 10 p.m., Museum, 8038; Naval and other 
Galleries, 1033 ; on Wednesday, Thursday, and Friday (admission 
6d.) from 10 a.m. till 4 p.m., Museum, 1506; Naval and other 
Galleries, 40; total, 10,617; average of corresponding -week in 
former years, 412, Total from the opening of the Museum, 


likin, by gin. bars, at 11s, per ton, instead of continuing to work 10,122,428, 
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THE CORNISH PUMPING ENGINE. 
No. XVIL 


In former papers we have fully explained and illustrated 
the general construction of the engine ; we have also 
referred in the specification published in our last im- 
pression, to certain detail drawings, and we will now 
proceed to describe the construction of these various details, 
commencing with the beam, which, in Cornish technology, 
is termed the “ bob.” 

In designing the beam it is first necessary to determine 
its length between centres and its depth in the centre. 
For this there are no absolute rules, but a good proportion 
for the length “ indoors” is about 1°6 times the length of the 
stroke. Thus, the length for an engine having 8ft. length 
of stroke would be 13ft. The te th in the centre is 
usually made equal to about one-third the length in- 
doors, but this, as well as the depth at the ends, is a 
matter generally referred to rule of thumb. Having de- 
termined the length between centres indoors — that is, 
the distance ac in Fig. 1; the depth ac and 6d in 

. 2—the general proportions will be found from the 
following simple formule :—As in Fig. 2, make a b, ac, 
and 6d, equal to the lengths, determined as above ex- 
plained. to give the outer edge of the beam a para- 
Xolic form, and to determine any point in the curve be- 
tween the points a and 4, produce a 6 to h, making 

Pe ee db? x ab 
ac? —d bt 

Having determined the distance a h = a b + 6 A, erect 
perpendiculars on a 6, at any convenient distances apart, 
parallel toac, thenah: ac*::eh:ef. 

Let a b = 13ft., ac = 18in., b d = 7hin., then 

7°25" x 13 x 12 = 302 = bh, 
C—O 
ah = 302 + 156 = 1862, 





and 





SGALEZ INCH TO A FOOT 


In the same example, to find the value of e f—omitting 

decimals—186 : 18° : : 174: ¢f, that is | 
"Se, PS 

isé = 308':09 = e f*, 

and e f = ¥303°09 = 173in. 

In the same way, any number of other points in the 
curve c d can be found. In practice, it is convenient to 
make each of the divisions ca, &c., equal to lft. on the 
drawing scale. After having produced the outline of the 
beam, its section is to be » H aeoreerd to do which the | 
beam may be considered as a girder, supported at both | 
ends and loaded in the centre, the load being equal to | 
double the total maximum initial pressure on the piston; | 
but as the beam is in two castings, and it is the required | 
strength of one only which it is necessary to find, the area | 
of the steam piston, multiplied by the maximum initial | 
ty will give the amount of load. Let the | 

50in. diameter, and the maximum initial pressure 60 ib. 
on the square inch, then 1963 x 60 = the total load = 52 | 
tons. 

The top flange of the beam should be, in strength, equal | 
to four times this load, or 208 tons, and its area may thus | 
be determined:—Let D = depth of beam in centre in | 
inches; L = length in inches; W = breaking weight in | 
tons; and A = area of flange in square inches; then | 


in the centre and supported at the ends we have 
w= Se" D and therefore nos = A. Taking the 
above example of a 50in. engine having a beam 16ft. long 
and 5ft. deep in the centre, we have ee a = 53:2 
which would be the required area of the top flange if the | 
additional strength given by the web were not taken into | 
account, It is to make the web very thick, and, | 
therefore, the flange is not required so heavy. A suitable 





thickness for the web of the beam fin the above example 
would be 2}in. It is the usual practice to cast the beam 
in open moulds. The bosses ¢, ¢, e, Fig. 1, are to receive 
bolts for bolting the two sides of the beam together. Cast 
iron tubular distance pieces are placed between the plates 
of the beam, and the bolts passed through them. The 
beam should be made very heavy, not only for safety, but 


| because by its inertia it enables higher degrees of expan- 


sion to be employed, and also renders the motion of the 
engine more uniform. The bosses for the reception of the 
main gudgeon and the main pins should be bored, and 
keyways slotted in them, but it is a common practice not 

re any of the holes in the beam, but to fix the gudgeon 
and pins with keys into the plain casting. The indoor 
end of the beam is provided with bosses, /, in Fig. 1, for the 
the reception of the catch eyes, which are of wrought iron 
constructed as shown in the Fig. 2 a. 

The sketch Fig. 3 represents a pair of catch eyes suitable 
for a 50in. engine. The stay rod, Fig. 4, stretches from 
the catch piece to the motion pin, and is secured to the 
latter by means of a cotter and gib. 

The Parallel Motion.—To set out the parallel motion, 
draw the are described by the beam, and through the 
centre of the versed line produce the centre line of the 
cylinder. Then take on the compasses a le equal to 


: en f th i 
taking an ordi forsania for cast fron girders, loaded | half the length of stroke, and from the centre of the main 


pin (f in Fig. 1) describe an are cutting the centre line of 
the cylinder, and through the intersection draw a line 
parallel with the longitudinal axis of the beam in mid posi- 
tion, which line will be the centre of the radius rods. 


Draw the centre line of the back links el to that of 
the main links, and intersecting at D, Fig. 1, which is the 
centre of the bottom bearing of the back links; from the 


centre D set off D, X, < : X will then be the centre 


of the anchorage block. The plug-rod is either connected 


| at a point in the axes of the back links, or at a point in a 
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secondary link parallel to the back link, such as g in Fig. 1. 
To find the point of connection in the back link (A, Fig. 1), 
with the beam in mid position, connect the point X with 
the centre of the beam gudgeon by means of a straight line 
intersecting the back link at 4, which will be the required 
point. To make the plug-rod connection at that point the 
rod must be bent to clear the motion arbor, or a loop must 
be formed in the arbor to allow the rod to pass through. 
The most suitable position of the plug-rod is more readily 
determined after the valve gear has been set out, and it is 
often found desirable to place it further from the centre of 
the cylinder than the point h, such as 4'; in that case a 
secondary link parallel with the back link is employed with 
the plug-rod connection at g, and a link connecting the 
points 4 and g,1. Figs. 5, 6, 7, 8, 9, 10, 11 illustrate the 
construction of a parallel motion suitable for a 50in. 
engine. 

Fig. 6 represents.the motion arbor ; the outer bearings 
are for the radius rods, Fig. 11, and the bosses receive 
the screws of the parallel bars, which are of the same 
pattern asthat of radius rods. Anchorage blocks are some- 
times employed for the outer end of the radius rods, secured 
to the main girder, which supports the spring beams. In 
that case the ends of the radius rods are both formed with 
heads and loops, but in the example which we have given 
it will be seen that there is a special girder provided for 
the anchorage rods, carrying an anchorage arbor, Fig. 7, 
into the bosses of which the screw ends of the radius rods 
are secured. In this way there is provided means of ver- 
tical and horizontal adjustment. ‘The plug-rod link is a 
single link, Fig. 8, having a “ bob-pin,” Fig. 9. A short 
strut link with an arbor, Fig. 10, keeps the plug-rod link 
parallel to the back links. 

Single plug-rods are sometimes used, but it is far better 
to have two rods, as shown in Fig. 12. The cup shown on 
the plug-rod cap is for the purpose of preventing the oil 
from the bearing running down over the rods, The two 
sketches, Figs. 13 and 14, show main links of different 
designs, each suitable for the motion which we have above 
illustrated. 








SALE OF MACHINERY AT THE ALBERT IRON- 
WORKS, WARRINGTON, LANCASHIRE. 


Tux whole of the machinery and effects at the above works 
were sold by auction on Wednesday and Thursday, October 18th 
and 19th, Mr, Henry Price, of the firm of Wheatley Kirk and 
Price, Manchester, officiated as auctioneer. The works were 
well laid out and adapted for general engineering and other pur- 
poses. They have been carried on by Mr. Eyton, the patentee of 
Eyton’s wire testing machines and drying machines, but owing 
to ill-health he has found it necessary to give them up, and their 
contents were consequently sold by auction as above. There was 
a very large attendance of respectable buyers on both days, many 
of them from a distance. Thanks to the perseverance of Mr. 
Price, the things as a rule sold very well indeed, and some of the 
prices obtained were exceedingly high. It will perhaps not be 
very consoling to the purchasers to know that lots 324 and 329, 
an engine and boiler, which fetched £131, were originally bought 
by Mr, Eyton for £85, and they have done considerable work since 
that time. Lot 310, shafting, sold for 14s, per cwt., nearly its 
cost price when new. The wood and iron patterns, contrary to 
the general rule, sold very well, more especially the bevel and spur 
wheels, and they were excellently arranged under a large marquee, 
which happened to be a happy circumstance for those attending 
the sale, as it rained incessantly during both days. The following 
is an abstract of the catalogue containing the principal lots, with 
prices and full criticism. [Lots 1 to 20 were of no importance. ] 

Lor. 

21. Milner’s patent safe, 30in. by 30in. by 24in., with two inside 
drawers and two sets of keys (new). 

22. Letter cabinet with twelve drawers, each drawer has twenty- 
seven compartments, with patent lock, £25 10s. [Fetched more 
than new price. Lots 21 and 22 were sold together. | 

Lots 23 to 40 were chiefly drawings, and sold well. 

_ 41. Set of gauges, fin. to din., rising 5; gin. to lin., rising 4; 
in painted box, by Smith and Coventry (new). 

42. ,One set of ditto, lin. to 2in., rising 4; 2}in. to 4in., rising 
4; in painted box, by Smith and Coventry (new). £2910s. [Good 
gauges, and sold rather cheap. Lots 41 and 42 were sold together. ] 

45, Richard’s steam engine indicator, six springs, book, and 
metallic paper, £8 10s. [Quite the full value. ] 

44. Hydraulic gauge, 44in. up to 1000 lb. square inch, k7 
Schaffer (new), £1 6s. 

Lots 45 to 50 were several small parcels of books or papers. 

51. “ Bookkeeping,” and six other vols., 7s. 6d. 

52. “Slide Valve,” and nine other vols., 163. 

53. Appleby’s ‘‘ Handbook of Machinery,” 
Chemistry,” and four other vols., 13s. 

54. Burgh’s,‘‘ Sugar Machinery,” Wicksteed’s “ Cornish Boilers.” 
and ‘ Tracts on Hydraulics,” £1 5s. 

5), ** The Artisan,” ‘‘ Coal Oils,” and six other vols., £1 6s. 

56. Weale’s Rudimentary Series,” twenty-six vols., £1 83. 

57. Bourne’s ‘Steam Engine,” three vols,, and Byrne’s “ Prac- 
tical Mechanic,” £1 7s. 

58. Rankine’s ** Steam Engines, Machinery, and Mill Work ;” 
** Tredgold’s Carpentry,” by Hurst, £1 11s. 
oa Phillip’s ‘* The Mining,” and ‘‘ Magnet’s Modern Chemistry,” 


‘* Photographic 


5s. 

60. M‘Culloch’s ‘‘ Geographical Dictionary,” two vols., £1 3s. 

61. Spon’s *‘ Dictionary of Engtneering,” four vols., £1 2s. 

62, “Truran on the Manufacture of Iron,” and Knight's 
** Mechanician and Instructor,” £2. 

63. ** Practical Mechanic’s Journal,” five vols.,£1 8s. [Not full 
value, but excellent auction prices. Books at these sales are as a 
rule almost given away. ] 

_ Lots 68 to 104. Wood patterns. [These lots in almost every 
instance fetched exceedingly good prices. | 

_105. 6-horse power horizontal steam engine, cylinder Sin. 
diameter, 14in, stroke, eccentric governors, wrought iron crank 
shaft, fly-wheel 4ft. Gin. diameter, 6}in. face stop valve, on iron 
bed, 7ft. 2in. long, by Eyton (new), £36. [Had no force pump. ] 

106, Circular steam boiler, 10ft. 2in. long, 4ft. Gin. wide, with 
dome, one fiue through, fire-doors and bars, by Stewart, Bedford 
Leigh (new), £41. [Was more than it cost from the maker. ] 

107. Double-geared crab, with iron barrel, 2{t. lin. long, Gin. 
diameter, in iron frame, £7. 

108. 10-ton overhead travelling crane, wrought iron girders, 21ft. 
span, l4in. deep, double purchase crab, (not fixed), £30. [Un- 
finished, but about the cheapest lot sold. | 

Lots 109 to 150 were sundry small useful engineers’ tools, which 
as a rule sold well. 

151. 9}in. single speed hand lathe, following headstock, on 
planed cast iron bed, 20ft. long, 16in. wide; face plate 8}in. 
diameter ; one ditto, 18in. diameter, socket and ‘I’ rest (new), by 
Eyton, £20. [A very good price; a strong home-made tool without: 
much finish. 

152. Circular | cutting machine, movable table, and two steel 
cutters, £2. [Simply a movable rest for lathe bed. ] 


153. Upright drilling machine, will admit 6ft. diameter, will 
drill 18in., double geared, self-acting, feed motion, cireular table, 





and top driving gear, £29. [A very slightly built tool; not worth 
anything like the amount. ] " 

154, 15in. double-geared self-acting slide lathe, with gap 17}in. 
wide, will admit 4ft. 6in. diameter ; compound slide rest, on cast 
iron bed, 15ft. long, 21}in. wide ; face plate llin. diameter; one 
ditto, 4ft diameter ; four jaw chucks, 24in. diameter; four —- 
and screws, packings, top driving gear, on stone foundation, £65, 
[A <3 tool. Strong but not highly finished; a fair auction 
price. 

155. 8in. double-geared slide and screw-cutting lathe, on iron 
bed, 12ft. long, 10in. wide ; compound slide rest, face eg Tin. 
diameter ; one ditto 12in diameter, change wheels, soc 
rest, and other tools, with top driving gear, £32. [Was originally 
a hand lathe, and slightly imperfect; good price. ] 

156. Grindstone, 28in. diameter, 5in. face ; wrought iron spindle 
and pulleys, in iron trough, £1 17s. 

157. Bench drill, will admit 14in. diameter, wood bench and iron 
supports, £2 15s. 

158. 8in. stroke shaping machine, bed 3ft. 2in. long, adjustable 
table with vice, self-acting in all cuts, two circular mandrils and 
top driving gear, £22. [Old fashioned tool, and good price. ] 

_159, Planing machine, will plane 6ft. Gin. long, 3ft. wide, 3ft. 
high, one tool box on cross slide, self-acting in all cuts, quick 
return motion, and stone foundation. £69. [Plain ordinary tool; 
realised its full value. ] 

160. Self-acting boring bar, 9ft. long, with change wheels and 
two stays (new), £17, [Not quite perfect ; cheap.] 


Lots 161 to 175. Foundry wrougkt and cast iron. [These lots 
fetched fair auction prices. | 
Lots 176 to 219, Wood and iron patterns. [These lots sold well, 


especially the wheel patterns. ] 

224, 7in. wood turning lathe, following headstock, on wood bed, 
8ft. long, £1 9s. 

225. 10in. single speed hand lathe, following headstock, 14ft. 
wood bed, face plate, Sin. diameter, and steady rest (new), £7 14s. 

232. 94ft. wrought iron shafting, 2in. diameter, two split pulleys, 
24in. by 7in.; one ditto, 20in. by Yin.; four coupling boxes, nine 
wall rine pedestals and brasses, 8s. Gd. percwt. [Very fair 
prices. 

233. Egg-ended boiler, 10ft. long, 3ft. wide, with float and man- 
hole, £6. [Old scrap. ] 

34, 6-horse power horizontal engine, cylinder Sin. diameter, 

l4in. stroke, eccentric, governors, wrought iron crank shaft, fly- 
wheel 4ft. Gin. diameter, 64in. face, stop valve, on iron bed, 


7ft. 2in. long (new), by Eyton, £33, [Fair auction price. No 
pump to it.] 
303. 6-ton Haley’s patent screwjack, by Tangye, £5 5s. [Full 


value. ] 

304. Platform weighing machine up to 10 cwt., plate 2ft. 2in. 
by 2ft. 2in., by Pooley, Liverpool (this machine to remain on the 
premises until October 28th, 1871), £3 12s. 6d. [Rather cheap. ] 

306. Mortar mill, 4ft. 6in., pan 10in. deep, two iron rollers 
2ft. Gin, diameter, 8in. face, bevel wheel, fast and loose pulleys, 
on iron frame (new), £25. [Very light trough; good mend 

307. 9hin. single speed hand lathe, following headstock, on iron 
bed, 20ft. long, 16in. wide, face plate 8}in. diameter; one ditto, 
18in. diameter, socket, and T rest (new), by Eyton, £18. 

308 Double-geared horizontal boring machine, self-acting feed 
motion, with bed plate, and angle bracket with stay, £7 10s. 

309. 94in. single speed hand lathe and following headstock, one 
ion late, 8in. ; one ditto, 18in., £5 7s. 6d. [Sold moderately 
well, 

310, 25ft. wrought iron shafting, 1fin. diameter, three cone 
pulleys, one pulley 16in. by 7in., four hangers and brasses, 14s. 
per ewt. [High auction price.] 

311, 16ft. wrought iron shafting, 2}in. diameter, four pulleys, 
two wall fixings, and wall box, 8s. per cwt. 

312. 8in blast fan, £1 7s. 

313. Boiler tester (Tangye’s patent), on two iron wheels, £7 5s. 
[Full value when new. 

314. Upright steam boiler, 9ft. high, 4ft. Gin. wide, three cross 
tubes, manhole, firehole, and bars, by Stewart, Bedford Leigh, £57. 
[A good boiler; excellent price; only cost £60 new.] 
an Sin. air pump, stroke 16in., brass oil cup, on cast iron bed, 

7 5s. 
316. 2-horse power horizontal engine, cylinder 5in diameter, 
10in. stroke, with improved automatic expansion governors, with 
upright boiler attached, 4ft. Sin. high, 2ft. 6in. wide, steam and 
water gauges, safety valve, connecting pipes, water tank snd 
pump (new), by Eyton, £52. [Fair auction price.] 

317. 5-ton jib crane, radius 14ft. 8in., revolves entire circle ; 
single purchase, barrel, three-sheaved block and chains, £3 15s, 
[Old wooden contrivance; cheap, however. | 

318, Castings and bed for 6-horse horizontal engine, 11s. 6d. 
per cwt, 

319. Screwing machine, from 1}in. to 1fin., hollow spindle, bed 
6ft. Gin., oil trough, eighteen taps, twelve pairs of dies, two pairs 
nut holders, and top driving gear, by Oxley and Co., £27. [Fair 
auction price. | 

320. 13in. double-geared slide and screw cutting lathe, following 
headstock, on iron bed, 22ft. 10in. long, 17in. wide; compound 
slide rest, face plate, 1lin. diameter, one ditto 24in. chuck, change 
wheels, with travelling stuy, top driving gear, and foundation 
stones, £70. [Only a moderate tool, fetched good price. } 

321, 15in. stroke slotting machine, will admit 4ft. diameter, 
circular table, cone pulley, in cast iron frame, £35. [Wretched 
affair, not worth half the money. ] 

322, Compound screw press, with quick and slow motion, 
platten 5ft. by 4ft. Gin., 6ft. Gin. between table and platten, by 
Eyton, £27. 

323. 39ft. wrought iron shafting, polished, 2in. diameter, at 9s. 





per cwt. 

324, 12-horse power horizontal engine, cylinder 12in, diameter, 
stroke 2ft., eccentric, governors, wrought-iron crank shaft, fly- 
wheel 8ft. diameter, 7}in. face, bevel wheel, 39in. diameter, 5}in. 
face, 2in, pitch, wall box, 23in. by 37in. by 16in., force pump, stop 
valve, on iron bed and stone foundation, by J. Needham, £75. 
[Very good engine and very good price. ] 

325. 16ft. din. steam piping, and 30ft. din. ditto, 18s. 

326. 8ft. wrought iron upright shafting (polished), 2iin. dia- 
meter, two bevel wheels, wall box, foot steps, pedestals, and 
brasses, at 9s. 6d. per cwt. 

327. 17ft. wrought iron line shafting, 3in. diameter; two bevel 
wheels, three pulleys, hangers and brasses, at 9s. 9d. per cwt. 

328. 61ft. of ditto, 2fin. diameter; bevel wheel, fourteen 
pulleys, three coupling boxes, wall box, five hangers, and brasses, 
at 11s. 6d. per ewt. 

329. Circular steam boiler, 12ft. Gin. long, 5ft. Gin. wide, with 
dome, single flue, safety valve, steam and water gauges, manhole, 
furnace doors, fire bars, and brickwork, by Hill, Heywood, £56. 
[In fair condition; fetched high price.] 





CoNTINENTAL LOCOMOTIVE BUILDING.—Extraordinary activity 
prevails in Belgium and other parts of the Continent in connection 
with the manufacture of locomotives. Thus the administration of 
the Belgian State lines has ordered 42 engines ; the Cologne and 
Minden, 32; the Empress Elizabeth, 21; the Westphalia 11, &c, 
The great Wohlert locomotive works at Berlin are stated to have 
been transferred to a new company for 2,400,000 thalers. 

THE Scorr Gun CABRIAGE.— We understand that the Committee 
on Explosives are putting the Scott gun carriage for the Devasta- 
tion’s 35-ton gun to a severe test of endurance. It is still at the 
Woolwich butts, being used for experiment with different natures 
of powder, under the personai supervision of the Committee. In 
this way it is succesfully undergoing a test which is not likely to 
be exceeded on service. The ponderous weapon is under as com- 
plete control, andjworked by as few men, as the old 5-ton gun of 
smooth bore memery, which, not ten years ago, was declared to be 
the heaviest gun capable of being worked on ship board. 





Encingertnc Sooty, Kine’s Coitecz, Lonpon.—At a 
meeting of this Society held on Friday, December 1st, Mr. 
Hunter, president, in the chair, a paper was read by Mr. 
W. M. Vivian, on “The Fleet of the Future for Commerce 
—for War.” The author first showed how the wooden walls 
of old England had merged into the ironclad of the present 
day. He divided the paper into two parts. First, treating 
of the commercial fleet ; secondly, of the war fleet. He spoke 
of the future commercial. voyages; size and speed of vessels 
best adapted for commerce in the future, engines, fuel, their cargo 
and freight, the profit and loss. He next spoke of the war fleet 
of the future ; the new mode of warfare, the value of high speed 
and handiness of the armour necessary, of modern tactics, value 
of guns, best metal for guns, and of torpedoes and shells. He 
concluded by giving a brief sketch of the present naval fleet. The 
paper was iastrated numerous well executed drawings and 

hhotographs, A discussion then ensued, in which Messrs. Hunter, 
Seam, erry, Kirkly, Jacob, and Gamble, took part. A vote of 
thanks being proposed to Mr. Vivian for his very interesting 
paper, the meeting was then adjourned to Friday, December 8th, 
when a paper will be read by J. J. Kirkly on “ Hydraulic Engi- 
neering.” 

a MECHANIC, SCIENTIFIC, AND MECHANICAL SOCIETY, 
MANCHESTER.—A meeting of the above Society was held on Thurs- 
day, November 30th, at the Angel Hotel, Market-street, Mr. J. 
Hacking in the chair. The continuation of a discussion on steam 
boilers, adjourned from jast meeting, was brought forward, the 
first subject on the paper being tlie area of fire-grate. After avery 
animated discussion, in which the different practices of boiler 
makers here and on the Continent were explained, it was found 
that the area of fire-grate varied so much with circumstances, over 
which the boiler maker had no control, that it was quite impossible 
to lay down any definite rule on the subject, This was followed 
by adiscussion on the consumption of smoke, After a thoroughly 
scientific exposé of the generally accepted theory of smoke consump- 
tion, and of the hundred and one inventions, self-acting and other- 
wise, that have been applied for this purpose, the practical ex- 
perience of the members was brought to bear uponit. Self-acting 
apparatus was voted to be of no practical use whatever. The 
system of admitting air behind the bridge found a few supporters, 
but after being brought to the test of experience, even with all its 
appliances of hollow fire-bars and perforated bridge, its advantages 
were found to be very doubtful. The opinion of the majority of 
the members was, that a short dead plate, with perforated fire- 
door, and an efficient stoker, is the best smoke-consuming se 
extant, and coupled with plenty of boiler power, to avoid forcing 
the fires, need have no fear for the sharpest inspector. The dis- 

ion for next ting, on December 14th, was announced to be 
upon feed-water heaters, A vote of thanks to the chairman closed 
the proceedings. ; 

RED AURORAS.—Red auroras, such as that which was visible 
here on the evening of November 9th, have a peculiar interest to 
the man of science as well as to the ordinary spectator. This is 
due to the fact that their colour differs in certain respects from 
any other red which we are in the habit of seeing. For example, 
a gentleman who is partially colour-blind, and distinguishes ordi- 
nary red tints with difficulty, if at all, found the red light of the 
recent aurora plainly visible. But a more convincing proof of the 
singular character of the auroral red is furnished by the spectro- 
scope. Most persons are now aware that the purpese of spectro- 
scopic observations is to ascertain the comparative refrangibility 
of the light furnished by luminous objects, and to learn by this 
means something with respecé to their chemical constitution. If 
the light observed is all of one kind it will be refracted to one 

lace in the field of the spectroscope, and we shall see a single 
bright line, having the colour appropriate to light of that degree 
of refrangibility. If the light is compound the spectroscope will 
separate it into its elements, or will show, by a continuous band of 

rismatic colours, that the luminous vibrations are prevented 
rom fully developing themselves. This is the case with all light 
proceeding from solid and liquid bodies, and even with that 
emitted by gases subjected to a sufficient pressure. But in 
general an incandescent gas gives out light which appears in the 
spectroscope in the form of bright lines, separated from each other 
by dark intervals. The auroral light, which is presumed to be 
due to the discharge of electricity through gases imperfectly 
known to us, existing high above the ordinary atmosphere of the 
earth, appears accordingly, when examined by the spectroscope, 
mainly asa set of bright lines, the most conspicuous of which is 
green, as is natural, since the eye perceives a greenish tint in all 
our usual auroras. Still, in some remarkable cases, arches of 
auroral light have been observed which give a continuous speo- 
trum, Several phenomena of this kind have been recorded within 
the past few years at Harvard College Laer teg They are 
apparently to be accounted for by assuming the light to proceed 
from solid or liquid particles floating ina gaseous medium, or from 
a gas under pressure, and hence probably nearer the surface of 
the earth than that which is the source of ordinary auroral light. 
Red light, as is known to all who have amused themselves by ex- 
periments with a prism, is less refrangible than green light. 
Hence we should expect that when the light of a red aurora is 
examined with a spectroscope, lines would be seen beyond the 
usual green line towards what is called the red end of the spec- 
trum. Some observers have indeed reported such lines as visible, 
but it is clear that they are not always to be seen when the red 
aurora appears. Nearly all che auroras which have shown red 
light during the past two years have been carefully examined 
with spectroscopes of various kinds, at Harvard College Observa- 
tory, with the singular result that while lines indicating light 
more refrangible than that of the usual green line are noticed 
whenever the quantity of light is sufficient to make them visible, 
no line indicating light of less refrangibility has ever been 
observed. In the recent aurora, for example, lines were seen in 
the violet, the blue, and the —besides the ordinary green 
line—and these blue and green lines were seen most plainly in the 
light from the reddest portion of the aurora. Between these 
lines there was a certain amount of light which, curiously enough, 
still seemed red to the eye of the observer at the  apeemereere. 
The conclusion seems necessary that a call light in an 
aurora is, in fact, often, if not always, niade up of rays of the 
more refrangible kinds. Some experiments tried by combining 
flames tinted with various chemical substances confirm this suppo- 
sition, and have resulted in the production of a fair imitation of 
auroral’ red without the use of any originally red flame. As a 
mere speculation, it is, perhaps, also allowable to refer to recent 
conjectures as to the possible existence of what has been called 
another octave of colours, in which light beyond the violet end of 
the spectrum, produced by vibrations of double the rapidity of 
those which yield ordinary red light, may be supposed to appear 
to the eye in unison with that. It is conceivable that hath loons 
of red may be visible to ordinary eyes under special conditions, 
and that red in the upper octave may impress an eye for which 
the pitch of ordinary red is too low, as we may say if we adopt 
the analogy of musical sounds. Another fact of interest, and 
confirming a better established theory, was also noticed on 
November 9th at Harvard College Observatory. 
generally admitter that electrical disturbances upon the earth are 
dependent to some extent upon the constantly going on 
in the gaseous envelope surrounding the sun. Since 1868 it has 
been a for observers to examine the protuberances, as they 
are called, upon the body of the sun, which had previously been 
seen only at the time of atotaleclipse. This is effected by means 
of the pe, used in a manner. On the forenoon of 
November 9th iy extensive and sudd in the 
form of these protuberances were observed, indicating a degree of 
commotion in the solar atmosphere which might be re se to 
os some striking terrestrial phenomena of the ele kind. 

e aurora of the evening, we can hardly doubt, was part of one 
great series of events originating at the sun, and possibly extend- 
ing to the remotest planet,—Boston Transcript. 
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RAILWAY MATTERS, 


Tue North-Eastern Railway Company seek for power to make | 
radways between the Sunderland and Hartlepool and the Stockton 
and Darlington lines, and also near Middlesbrough and York. 

Ir is proposed to organise a committee of shareholders in the 
North British epee! Company to oppose the intended amalga- 
mation with the Caledonian, on the ground that the amalgamation 

iS: 


will be most prejudicial to the former undertaking. 


NOTES AND MEMORANDA, 

LEaVFS are now used in certain localities for tanning, instead of 
bark. The process is claimed to be better and cheaper. 

A RECENT test of wire rope as compared with hemp, in strength, 
made at the new Brooklyn navy yard, showed that for ropes of 
the same diameter the wire rope is stronger ; but for ropes of the 
same price the hemp rope is stronger, and thus the cheapest in 
the first instance. ‘ 

A SELF-INFLATING life-preserver has been devised in Belgium, 





Tue London and North-Western Railway traffic return shows 
this week an increase of £13,598; the Midland, an i of 
£11,174 ; the North-Eastern, an increase of £7929; the Caledonian, 
an increase of £2474; the Great Western, an increase of £6120; 
the Lancashire and Yorkshire, an increase of £3747; the Sheffield, 
an increase of £2393 ; the ‘London, Chatham, and Dover, an in- 
crease of £1552; the Great Northern, an increase of £2510; the 
London and South-Western, an increase of £1008 ; and the Great 
Eastern, an increase of £2594, : 

Ata meeting, on Tuesday, of the shareholders of the United 
Kingdom Railway Rolling Stock Company (Limited), at the offices 
of Messrs. James Edwards, Cash, and Stone, Mr. Cash, the liqui- 
dator, reported that the assets had realised £13,582, which 
been applied in paying all claims in full, and returning by instal- 
ments to the shareholders £4 10s, per share, out of £5 paid. A 
further return of about 2s. 6d. per share may be expected. A 
resolution was passed adopting the report and accounts, and the 
thanks of the meeting were presented to the liquidator. 

At the close of 1870 the Caledonian Railway Company 
owned 543 locomotives; the Glasgow and South-Western, 191; 
the North British, 396; the Great Southern and Western 
(Ireland), 121; the Great Eastern, 413; the Great Northern, 
493; the Great Western, 929; the Lancashire and Yorkshire, 
492; the London and North-Western, 1591; the London and 
South-Western, 280; the London, Brighton, and South Coast, 
239; the London, Chatham, and Dover, 114; the Manchester, 
Sheffield, and Lincolnshire, 270; the Midland, 850; the North- 
Eastern, 935; and the South-Eastern, 243. 

Tue South-Eastern Railway Company propose to make a short 
line at Greenwich, and a junction line in Southwark, and to enter 
into agreements with the Governments of France and England, 
and with the Northern Railway of France, for the purpose of facili- 
tating and improving the communication between England and 
the Continent. The International Communication Company wish 
to facilitate communication by means of steam vessels of great 
power, to ply between Dover and the Continent, to construct a 
new sea wall, pier, and jetties at Dover, with railways to the 
London, Chatham, and Dover, and South-Eastern. 

Tue first ordinary general meeting of the Bradford and Thorn- 
ton Company was held on Tuesday, at the Victoria Hotel, Brad- 
ford ; Mr. Alderman M. Dawson in the chair. The report stated 
that the directors had obtained power to construct the railway. 
An agreement had been entered into with the Great Northern 
Railway Company by which they had agreed to subscribe one haif 
of the capital (£137,500), and to give to the shareholders on the 
completion of the railway £80 of the ordinary stock of the Great 
Northern Company for every £100 of the capital of the 
Bradford and Thornton Railway Company. The report was | 
adopted. The meeting was then made special, and the proprietors 
sanctioned an agreement with the Great Northern Railway Com- 
pany, by which the latter company, on the completion of the 
— g, were to purchase and accept the line on the terms 
stated. 

THE staff of engineers sent out by Mr. Fowler, on behalf of the 
Government of Egypt, to survey and lay out the proposed 
Soudan Railway, have already commenced operations on the 
whole length of the line between the second Cataract and Khar- 
toom, The staff, which consists of twenty experienced English 
surveyors, an English surgeon, and numerous native assistants, are 
all in excellent health, and speak highly of the arrangements of 
the Egyptian Government in carrying out Mr. Fowler’s programme 





for their progress and work. The highest importance has long 
been attached to this railway communication in the interests of | 
Egypt. The vast area of rich land above the sixth Cataract is | 
capable of producing sugar, cotton, grain, &c., to an extent almost 
unlimited, but the present means of transport are dependent on ! 
the employment of camels for several hundred miles, and all ex- 
portation, therefore, except of spices and similar products, is 
simply impossible. It is not improbable that more frequent in- 
telligence from Sir Samuel Baker may be obtained from the facili- 
ties afforded by this expedition.— Z'imes. 

THE most important notices of application to Parliament in the 
ensuing session are probably those given forintended amalgamations. 
They are: the London and North-Western to amalgamate with the 
Lancashire and Yorkshire ; the Caledonian to amalgamate with the 
North British, and, if agreed to, in addition, the Glasgow and 
South-Western ; the Midland to amalgamate with the Glasgow 
and South-Western ; the Glasgow and South-Western with the 
Greenock and <A: ire; the Dublin and Drogheda, the Dublin 
and Belfast, and the Ulster Railway companies to amalgamate 
under the title of the ‘‘ United Dublin Belfast Company ;” 
the Waterford and Limerick, the Limerick and Castle Connell, the 
Limerick and Foynes, the Limerick and Ennis, and the Rathkeale 
and Newcastle Junction Railway companies to amalgamate and 
form one company ; or any of those companies just mentioned to 
amalgamate with the Waterford and Limerick Railway Company. 
The notice of application to Parliament to empower the Brest 
Western, the Bristol and Exeter, the South Devon, and the 
London and South-Western Railway companies to make traffic 
and other arrangements among themselves, and with other com- 
panies and persons from time to time, for the inte: , man- 
agement, collection, transmission, and delivery of traffic, and the 
appropriation and distribution of the tolls and other incomes 
arising from the traffic, is quite as important as any of the notices 
for the intended amalgamation of other railway companies. 

For some years past no Fourth-of-July oration, or other speech 
intended to be magniloquent, if not eloquent, has been complete 
without some apostrophe to the “‘iron horse,” ‘‘net-works of iron,” 
&c. At a recent meeting in a intended to present the 
importance of a railroad from that place south-west to Shreveport, 
a vast amount of matter of this kind was let loose, and one gentle- 
man was so very ready in the use of trains as aids to oratorical 
fireworks, that we copy a ph from his speech, which we 
find reported in the Memphis Avalanche :—“‘The day is not far 
distant when the locomotive train will start off from Hindostan, 
and rushing up by the Arabian Gulf through Persia and Syria, 
burst through the gates of Suez, thence along the southern coast 
of Mediterranean or plunge under the Straits of Gibraltar ; 
thence up through the Pyrenees into France, there meeting with 
another train that comes thundering down the steppes of Asiatic 
and Russian Siberia, through Germany, meets a third, which 


on its path up the pes, 

where it meets with a train laden with the spices and silks o 

Japan, China, and the Corea Islands, landed at Mazatlan or San 

Diego, and come thundering up this way, on Presidio, Del 
i tot 


trains 
tic from Point St. Nazare, or elsewhere, would make a very 
sight, and when the leap is made may we be there tosee. It is 
fair, however, to leave the ‘ and silks of Japan, 
China, and the Corea Islands” to be “landed at Mazatlan 





sting of a belt containing carbonate of soda and tartaric acid, 
so arranged that, when the wearer falls overboard, the two 
substances are mixed and evolve sufficient gas to float him. The 
idea is said to have been suggested by a shipwrecked apothecary 
whose life was saved by the circumstance of his having a box of 
Seidleitz powders in his pocket. 

Dr. Meyer, of California, is said to have invented a new alloy, 
com: of copper and iron, united in certain proportions to form 
a substance which can be tempered to a hardness greater than that 
of steel, and can be easily worked. It is claimed that it can be 
used with great advantage in such articles as shoes and dies of 
stamp mills for instance; and, on account of its great hardness, 
will outlast a very considerable ——_ of time those now 
made of chilled cast iron, while they can be manufactured just as 
cheaply. 

FIGUIER recommends, for the construction of a constant battery, 
a special preparation of the carbon which will work with one 
liquid, namely, dilute sulphuric acid. The carbon pole is coated 
with a thin layer of porous platinum or of silver. To accomplish 
the first operation the carbon is brushed over with a solution of 
chloride of platinum, dried and exposed to red heat. To coat with 
silver, the carbon is soaked in a solution of nitrate, then suspended 
in an atmosphere of hydrochloric acid gas, and heated to free the 
chloride of silver thus produced. This chloride is subsequently 
reduced by the hydrogen gas that is evolved. Carbon thus pre- 
pared is said to give a constant current in dilute sulphuric acid. 

ACCORDING to a recent return, oak timber is rapidly disappearing 
from Europe. In France since 1669 no oak has been felled until 
full grown, that is, until within thirty years of its co decay. 
The consumption of oak timber in France has doubled during the last 
fifty years. In 1866, £170,000,000 worth was consumed, of which 
£500,000 worth was imported, against £5,000,000 worth consumed 
in 1820, of which £400,000 worth was imported. France requires 
every year 15,000,000 cubic feet of oak timber for wine casks, 
600,000 for her fleet, 150,000 for railway stock, and 750,600 for 
building purposes. In 1826 the total value of imported staves 
was £800,000 ; at present the total value is £5,000,000, A similar 
increase of the importation of oak for the next thirty years would 

robably double the price. France, after losing Alsace and 

rraine, contains 135,000,000 acres, of which 20,000,000 are 
covered with forest. In Norway the Administration of Forests 
declares that it is necessary to stop the cutting down of timber. 
The same enormous consumption is going on all over Europe. 
Holland and Belgium are nearly denuded of timber, and are large 
importers. North Germany is rich in forest, but within half ja 
century has began to cut down young trees. Austria has sold her 
forests by auction since railways have been introduced, Spain and 
Greece are almost absolutely woodless, 

Dr. RicHTERS made a recent communication to a German 
journal, in which he states his opinion that the weathering of 
coal depends upon its ability to absorb oxygen, converting the 
hydrocarbons into water and carbonic acid. At a heat, say, of 
375 deg. Fah. only 5 or 6 per cent. of the carbon accepts oxygen ; 
the rest seems to show little or no disposition to unite with it. 
The process is apparently dependent upon the percentage of 
hydrogen. But with coal, cold or at ordinary temperature, the 
oxidation is so slow as to be imperceptible, even after exposure for 
an entire year. He says moisture has no accelerating effect, 
unless pyrites is present in quantity. Pure coal, heaped up for 
nine months or a year, unprotected by the weather and not allowed 
to become heated, is changed no more than it would be in a per- 
fectly dry place. Herr Grundmann, of Tarnowitz, on the other 
hand, has recently published elaborate experiments proving the 
effects of exposure on bituminous coals to be most serious, Coal 
which he exposed for nine months lost 50 per cent. of its value as 
fuel. His conclusions excited such doubts, that his experiments 
were repeated, in tion with Herr Varrentrapp, of Bruns- 
wick, who proved by laboratory experiments that oxidation took 
place at common temperatures. ‘Three months sufficed to rob 
coal, kept uniformly at 140 deg. Cent. (284 deg. Fah.) of all its 
carbon. Grundmann proved that the decomposition was the same in 
the middle of the heap as at the surface, and reached its maxi- 
mum about the third or fourth week ; that half of the oxygen was 
absorbed during the first fourteen days; that a coal poor in 
oxygen absorbs it most rapidly ; that moisture is an important 
condition ; that coals making, when freshly mined, a firm, cohe- 
rent coke; of good quality, make, after even only eleven days’ 
exposure, either no coherent coke at all, or coherent coke of 
quite inferior quality. For gas purposes, also, the coal is greatly 
injured. 

A LETTER from the Embassy at Copenhagen, transmitted by Earl 
Granville, was read at a recent meeting of the Geological Society. 
It mentioned that a Swedish scientific expedition, just returned 
from the coast of Greenland, had brought home a number of 
masses of meteoric iron, found there upon the surface of the 
ground. These masses varied greatly in size; the largest was said 
to weigh 25 tons. Mr. David Forbes jhaving recently returned 
from Stockholm, where he had the es of examining these 
remarkable masses of native iron, took the opportunity of stating 
that they had been first discovered last year by the Swedish Arctic 
Expedition, which brought back several blocks of considerable 
size, which had been found on the coast of Greenland. The 
largest weighing more than 49,000 Swedish pounds, or about 21 
tons English, with a maximum sectional area of about 42 square 
feet, is now placed in the hall of the Royal Academy at Stockholm; 
whilst, as a compliment to Denmark, on whose territory they were 
found, the second largest, weighing 20,000 lb., or about nine tons, 
has been presented to the Museum of Copenhagen. Several of 
these specimens have been submitted to chemical analysis, which 

ved them to contain nearly 5 per cent. of nickel, with from 

per cent. to 2 per cent. of carbon, and to be quite identical, in 
chemical composition, with many aérolites of known meteoric 
origin. When polished and etched by acids, the surface of these 
masses of metallic iron shows the peculiar figures or markings 
usually considered characteristic of native iron of meteoric origin. 
The masses themselves were discovered lying loose on the shore, 
but immediately resting upon basaltic rocks (probably of miocene 
a ae appeared to have originally been imbedded ; 
not only have ments of similar iron been met with in the 
basalt, but the basalt itself, upon being examined, is found to 
contain minute particles of metallic i identical in chemical 
pe with that of the large masses 
of masses of native iron are observed to enclose fragments of 
the basalt. As the chemical composition and mineralogical 
character of these masses of native iron are quite different from 
those of any iron of terrestrial origin, and altogether identical 
with those of undoubted i 





basalt by supposing that th 
meteorites which had fallen ioun and buried themselves in the 


he | molten basalt during an eruption in the miocene period. Not- 


withstanding that these masses of metallic iron were found lying 
on the shore, between the ebb and flow of tide, it has been found, 


upon their removal to § ith i 
mi ‘rapidly ‘and ‘falling 
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rapidity, breaking rapidly to a fine powder. 
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Atte to them them with a ing of 
5 ed es nee bho nt yy coating 
the | to preserve them from destruction by keeping them in a of 


MISCELLANEA. 


Ir is reported that two of the torpedoes planted by the 
Germans in the Baltic have broken from their moorings, and are 
now floating about to the peril of navigation. 


Tue church of St. Mildred, Poultry, is at last closed, and to be 
pulled down. The Commissioners of Sewers have purchased about 
1000ft. of the site to enlarge the road and footways. 

Mgssks. MERRYWEATHER AND Sons, steam fire-engine makers, 
having called a meeting of the men in their employment, conceded 
the vine hours per day, on and after the lst January, 1872, in its 
entirety. 

THe American Institute Exhibition at New Yorkhas encouraged 
the development of several new applications of electricity as a 
motive power, one or two of which will undoubtedly come into 
general use for light work. 

OnE of the advantages hoped to be gained by the St. Lewis and 
New Orleans tow-boat scheme is the placing of grain in New York, 
vid New Orleans and the Atlantic, cheaper than it is now placed 
there by rail from the West. 

INFORMATION has been received by the India-rubber, Gutta- 
percha, and Telegraph Works Company of the pletion of the 
Jamaica to Porto Rico section of the submarine cable laid for the 
West India and Panama Company. 

THE Vestry of St. Clement’s Danes, Strand, have accepted the 
offer of the Government, of £10,000 for the Vestry-hall, the alms- 
houses, and the now disused burial-ground, the room being 
wanted for the New Law Courts. 


A NEW steam line is proposed between Cardiff and the United 
States, and two English gentlemen have had an interview with 
the Secretary of the Treasury on the subject for the purpose of 
gaining information. It is uncertain whether the American ter- 
minal point will be New York or Baltimore, 

THE average number of visitors admitted to the London Interna- 
tional Exhibition of 1871 by payment, on each day of the week, 
was as follows :—Monday, admission Is, 9310; Tuesday, admission 
1s., 9868 ; Thursday, admission ls., 10,151; Friday, admission 1s., 
7604; Saturday, admission 1s., 9496; Wednesday, admission 
2s. Gd., 2958, 

IT appears now that the pre-Adamite man—at least the Ameri- 
can branch of him—knew all about what we have been deluding 
ourselves was the modern art of war, according to the Halifax 
(Nova Scotia) Express of the 20th ult., a 41b. cannon ball was 
found ina lump of coal taken from a depth of 150ft, below the 
surface of the earth, at the Acadia coal mine, Maccan, Nova 
Scotia. 

Tue exhibition originally intended to be held at Lyons in 1871, 
but deferred in consequence of the war, will be opened on the Ist 
of May next year, The presidency of the London Committee has 
been accepted by the Lord Mayor, and the first meeting will 
shortly be held at the Mansion-house. Intending British exhibitors 
should communicate with Mr. Edmund Johnson, 3, Castle-street, 
Holborn, commissaire-délégué and hon. secretary. 

THE rapid increase in the foreign export of sewing machines 
from Glasgow during the past few months has been somewhat 
remarkable. These machines, which at first were almost entirely 
imported from America, are now most extensively manufactured 
in Glasgow, and last week two large consignments left the Clyde. 
One, valued at £1000 (cost price), was shipped per the Neptune, 
steamer, for Havre ; and the other, valued at £2700, per Lochearn, 
for Melbourne. —Scotsman. 

CakboLic acid paper, which is now much used for packing fresh 
meats for the purpose of preserving them against spoiling, is made 
by melting five parts of stearine at a gentle heat, and then stirring 
in thoroughly two parts of carbolic acid; after which five parts of 
melted paraffin are to be added. The whole is to be well stirred 
together until it cools; after which it is melted and applied with 
a brush to the paper in quires, in the same way as in preparing the 
waxed paper so much used in Europe for wrapping various articles 

On Saturday between 800 and 900 yards of the West Pier, at 
Leith, were destroyed by fire. The pier, which was to a great 
extent of wood, was being covered with pitch, when the vessel 
containing the liquid boiled over and set the pier in flames. Four 
or five fire engines were got on board steamers, from which they 
were worked. The fire lasted all day. ‘The communication with 
the docks was cut off, so that the shipping escaped. The pier 
was a favourite promenade. The loss 1s supposed to amount to 
about £15,000, 


SuBSCRIPTIONS have been invited by Messrs. J. Henry Schrider 
and Co., for £210,000 Six per Cent. Bonds of the Amoor River 
Navigation Company of St. Petersburg, at the price of 87, 
in instalments extending to the lst of May next. ‘Ihe company 
has recently been constituted by a decree of the Russian Govern- 
ment to take over and extend the arrangements hitherto carried 
on by the State for the performance of the postal and general 
traffic service, vid the Amoor, especially in connection with the 
importation of tea and the regular communication with the 
various ports of the Pacific Ocean. The Government have entered 
into an exclusive contract with the company for twenty years for 
a certain amount of transport service, on defined terms, accom- 
panied also by a subsidy equal to about £56,000 per annum, and 
the bonds are to be redeemed at par within that period by annual 
drawings, which will commence on the lst of December, 1872. 

THE Pall Mali Gazette learns that a gigantic scheme for esta- 

lishing a new port at the mouth of the Neva has been designed by 
M. Nicholas Putiloff, the noted iron manufacturer, the details of 
which are given by the Moscow correspondent of,the Levant Herald. 
The plan is briefly as follows :—To open a passage for goods direct 
from the Upper Neva to the Gulf of Finland without tranship- 
ment by cutting a canal twelve miles in length,from Alexandrovski 
(some distance above the capital) to M. Putiloff’s factory, on the 
shore of the Gulf beside Volni Island. To construct a harbour at 
this battery point, traversed by a Custom-house quay two miles in 
and containing three basins—one for outward-bound 
shipping, another for vessels arriving from abroad, and a third for 
lighters, as also a floating dock for repairs. To cutacanal through 
the Gulf in the direction of Cronstadt from the extremity of the 
harbour (where the water is J2ft. deep) to the 18ft. level, a 
distance of nearly four English miles. To lay a railway parallel, 
or nearly so, with the overland from Alexandrovski 
to the Putiloff factory, and thence in three branches along the 
Custom-house quay and the outer embankments to the extremity 
of the new harbour, connecting itself en route with the Moscow, 
Tsarskoe-Selo, Warsaw, and Peterhoff railways, and also with 
the Alexandrovski mechanical works and the great warehouses 
at the mouth of the Obvodni Canal. According to the prospectus 
issued by M. Putiloff, the harbour works are to include two 
quays, three sets of warehouses, a custom-house, an hotel for 
the reception of yp ngers, & plete apparatus of cranes, 
&c., for the loading and unloading of goods, a system of gas, 
and a quenching apparatus in case of fire. ‘‘This,” said M. 
Putiloff, “is all that I hope and find eae oe carrying out 
of my plan, and should the sides of the Gulf show any signs 
of falling I shall then strengthen them by submarine piles planted 
along the entire distance. My scheme is intended to combine the 
great engi of , the railway, the steamer, and the 
lighter ; and in order to execute it successfully, all thatis required 
is patience, energy, and resolution. M. Putiloff might also have 
mentioned one other requisite—money. The total cost of the 
undertaking is estimated by him at 18,000,000 silver roubles, or 
£2,700,000, Shares are to be issued to the number of 48,000 at 
|. 125 silver roubles each, 20 cent. of the purchase money to be 
paid down on the 5; the rest within two years. In his 
contract with the t, M. Putiloff binds himself tv 
the undertaking within three years from the day of its 
commencement, 
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THE SMITHFIELD OLUB SHOW. 


Tue functions of an Agricultural Society—and the Smith- 
field Club is one of the oldest agricultural societies in 
England—cannot be better illustrated than in the words 
of the present Karl of Derby at a late meeting of the 
Royal North Lancashire Agricultural Society :—“ As long 
as there are two ways of doing anything, a right way and 
@ wrong way ; as long as weeds 
and rushes grow in Engl’sh 
fields—and as I looked out of 
the windows of the railway car- 
ariage I saw a good few of them, 


of permanent pasture, meadow, or grass, exclusive of heath or 
mountain land. This leaves 31,500,000 acres totally unaccounted 
for. Taking England first, we find that, out of an area of 
32,590,397 acres, we have 13,274,408 under all kinds of crops, 
bare fallow, and grass under rotation ; 10,096,094 under perma- 
nent pasture, exclusive of heath and mountain land; 9,219,895 
waste, or land unaccounted for. In Wales, out of an area of 
4,734,486, we have—1,003,105 under all kinds of crops, bare 


Fic | 





even in Lancashire; as long 








as the earth, which we want 
to have properly dug into and 
ploughed, and the wholesome 
Jight and air let into it, is insome 
places—and I have myself seen 
such places—just scratched on 
the surface, as if the people who 
had to do with it were afraid of 
hurting it; as long as all the 
dirt and refuse of the towns— 
which even the Chinese know 
how to put back upon the soil—is 
turned into our rivers to poison 
them, and then allowed to drift 
out to sea in order to show the very fish what fools we are; as 





long as we have waste land growing nothing but gorse and \ 


thistles, and waste labour, or what might be and ought to be 
labour, waste —hands that ought to be labourers’ hands running 
into idleness, and through idleness into mischief ; as long as all 
these things last, and they will last our time—because bad ways | 
take a deal of mending—so long, I say, there will be a need for | 
and a use in, shows and gatherings, and meetings and exhibitions | 
of this kind. I don’t speak of the pleasure they give in a socia! 











CLAYTON AND SHUTTLEWORTH'S IRON WHEEL, 


way, because that we can all realise; but we can very well un- = 


derstand that if a man does not go from his home more than 
once in six weeks or a couple of months, except to church or to 
market, he is apt to think—all people do it who have not the — 
opportunity of comparing themselves with their neighbours— 
that there are no cows like his cows, and no crops like his crops, 
and no pigs like his pigs, and that his farm is a model farm 
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WBYVATER OUT tion; 1,527,534 under perma- 
nent pasture, exclusive, &c.; 
2,203,847 waste, or un- 
accounted for. In Scotland, 
out of an area of 19,639,377, 
we have—3,325,868 under all 
‘inds of crops, &.; 1112,269, 
.nder permanent pasture ; 
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enormously increased manufacturing production ; partly due to 
a reaction after the long preceding slackness, partly due to the 
necessity for replacing the materials destroyed during the war, 
and partly due to a hundred-tongued demand for regaining the 
manufacturing time, so to say, lost during the long commercial 
languor succeeding the great panic, and intensified previous to 
and during the war. Much work has, no doubt, also been 
diverted from Germany and F ance to these shores. Hence the 
20 per cent. and 30 per cent.— 
in many cases greater—rise in 
the materials used ; the disas- 
trous—we cannvt help calling it 
so—rise of 10 per cent. in labour 
with the nine hours’ movement— 
one step, atleast, tothat Fiddler’s- 
Green of bliss, eight hours’ work, 
and eight hours’ play; eight hours’ 
sleep, and eight shillings a day.” 
Under these circumstances the 
great majority of the agricultural 
implement makers came up to 
London with the expectation of 
coming to an ment to raise 
the prices of their work. Hence 
a@ pumerously, but not com- 
pletely, attended meeting last 
Tuesday. But all these expec- 
tations have vanished in the 
fact of the published determination of Messrs. Clayton and 
Shuttleworth, of London, who, according to a circular issued last 
Tuesday, “have pleasure in stating that a further enlargement 
of their works, and the addition of the most recently improved 
self-acting machinery, having greatly increased their facilities for 
the manufacture of portable engines, enables them to announce 
another reduction in the price of the same, notwithstanding the 
recent advance in the cost of materials and labour.” “ At the 
same time, C. and S. beg to state that they have fouid it 
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CLAYTON AND SHUTTLEWORTH'S THRASHER FRAMING. 


generally, and that all his geese are swans. It is no use to tell | 
a man when he is in that way that other people do a great deal 

better than he does: in the first place he don’t like it, and in the 

second place he don’t believe you. But seeing is believing ; 

and a man of the kind I have been mentioning goes home 

from a show of this sort with some of the conceit knocked 

out of him; and instead of that, some of those un- 

comfortable but useful things— 
new ideas — inserted into his 
brain. What an exhibition of 
this kind is meant for, what it 
has got to say to,all or any of us 
who have anything to do with 
farming, is just thus:—‘My 
good friend, you think you are 
doing very well with that bit of 
a holding of yours, and perhaps 
you are; but just look here, and 
here, and here; just look at that 
pig and that cow, and that labour 
saving machine, and that bunch 
of turnips, and that lot of pota- 
toes, and you will see that, clever 
as you think yourself, you might 
manage a great deal better.” And 
yet, afterseeing at Islington all the 
expensive and recondite imple- 
ments, all the prize cattle, reared 
to the pitch of modern perfection, 
one would think that each yard of this little island, or rather of 
these some five hundred islands of all sizes and shapes, compris- 
ing Great Britain, was in the very highest state of cultivation. 
But few people are aware of, and but few more remember the 
astounding statistics on this head, published by Captain Maxse 

and —o as correct by the best authorities. The total 
acreage of the United Kingdom amounts to 77,500,000, and of 
these we have 46,000,000 under all kinds of crops, bare fallow, 
and grass; and out of these 46,000,000 there are 28,000,000 acres 





15,201,240 (three quarters of whole) waste, or unaccounted for. 
In Ireland, out of an area of 20,322,641, we have—5,596,824 
under all kinds of crops, &c.; 10,046,877 under permanent 
pasture ; 4,678,940 waste, or unaccounted for. In the Isle of Man, 
out of an area of 180,000, we have—67,677 under all kinds of 


| crops; 16,860 permanent pasture; 95,463 (more than half) waste, 


unaccounted for. Mr. Dyke Acland says that in Somersetshire 





COLEMAN aNb MULTUN’D PUTALO LIGGER. 


alone “ there are thousands of acres of moor and fen land capable | 


of the highest order of arable cultivation.” To these enormous 
areas of waste land, we might add the great extent to which the 
reclamation of land from the sea could be carried out on the 
shores of these islands. So that there is much work to be done 
yet; though thousands of the more enterprising workers annu- 
ally leave these shores. , 

The chief feature in manufacturing life during the last nine 
months after the great continental war has undoubtedly been an 





FISKEN’S STEAM PLOUGHING SYSTEM. 


necessary to revise their prices for thrashing machines, the 
adoption from time to time of patented improvements having 
added considerably to their cust, as well as to their efficiency; 
they have therefore been compelled to make a slight advance, 
as the prices hitherto charged for this class of machinery have 
not been remunerative.” 

With the great demand for engineering work some makers, 
who exhibited here almost every 
year are absent. This is the 
case with the Messrs. Tangye, of 
Birmingham, who would other- 
wise have been enabled to notice 
that the style of their little 
steam engines they now so ex- 
tensively make has been as ex- 
tensively copied by many other 
firms, and those who do exhibit 
have been too busy to bring for- 
ward many novelties. 

Messrs. Clayton and Shuttle- 
worth show their usual set of 
thoroughly tell designed and 
got up engines. An 8-horse 
portable engine is fitted with 
crank-shaft brackets of iron 

lates, supporting short pillow 
locks of the usual proportions, 
Whether this ement is 
really less fragile than the usual 
couple of hollow brackets we much doubt. We illustrate their 
new arrangement of wooden framing for their thrashing 
machines. Their intention is to invert the frames into trusses 
on the same principle as the trussed frames of roofs and 
bridges, the weight is thrown by throwing diagonal struts 
upon the travelling wheels, and bringing the m sill 
into the condition of a tie beam, the strain produced 
from the weight of the machine being only in the 
direction of its length. By reducing the length of the 
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upright frame and diagonal strut, and screwing up the bottom 


The Reading Ironworks (Limited) have brought out a new 


sill thereto by bolts, an arched form of frame may also be pro- | series of fixed horizontal engines, upon the model of the famous 


duced, thus preventing deflection. 
wrought iron travelling wheels for portable engines, not liable to 
be broken by contraction, as those with cast iron rims, while 
they are also recommended in preference to wooden wheels, par- 
ticularly for climates where the heat tends to loosen the spokes 
of wood wheels. 





slung high and dry on its cover off the framing, to which 
chipping pieces for the guides are cast. 
Messrs. Garrett and Sons, of Leiston, who send their usual 


We also illustrate their | but now emigrated Allen-Porter’s engine, with the cylinder | 


| exhibits, are considerably increasing their works, and a new | 


‘set of workshops are to be erected according to the 





BUBY'S GRAIN-PROPELLED SCREE}. 


Messrs. Marshall, Sons, and Co. (Limited), about eight or nine 
years ago, employed little more than sixty men; they now have 
seven hundred, and are greatly enlarging and renewing their 
works. Suchsuccess speaks for itself, even if the excellence, design, 
and sound workmanship of their exhibits did not tell yet more. 
We notice they have obtained the sole license for Messrs. Boby, 
Hartnell and Guthrie’s variable expansion eccentric, enabling 
the admission of steam to be varied from full power down to as 





POLLARD AND JEPHSON’S GATE BOLT. 


low as one-fourth. Very neat are their vertical portable engines. 
Their feed-water in which the exhaust steam is sucked 
down to mingle with the feed-water by means of the inductive 
action of a water jet from the feed-pump, has been a little 
modified since last year. The mingling jets of water and steam 
i us brought into more intimate contact by 


a of Mr, Peck, the architect of the Agricultural Hall 
itself. 














AYSHFORD’S ADJUSTABLE DOG-CART. 
ber ein Sima, —. in addition od we Pere 
we a portable engine expansion gear W' y two 
separate eccentrics and slides. 
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A traction engine exhibited by Messrs. Ashby, Jeffery, and 
Luke is remarkable for little else than a “boldness of design” 
bordering on the foolhardy. The shaft of the inside pinion used 
for driving one of the wheels is intended to work at least 14in.— 
if not more—distant from any bearing whatsoever. 

Messrs. Ruston, Proctor, and Co., have their well-known excel- 
lent portable engines, fitted with Chapman's variable expansion 
eccentric and a feed-water heater. 
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PEROWNE’S GARDNER'S TURNIP-CUTTER, 


Messrs. Davey, Paxman, and Co., show their excellent boilers 
and engines, to which we have directed much notice on former 
occasions. 

There can be no doubt that Robey and Co.'s angle-iron-framed 
thrashing machine is a move in the right direction. It must be 








COLONEL FORBES’ ROTARY PUMP. 


lighter and stronger than of wood, less sensitive to climatic 
influences, less liable to throw its bearings out of truth and 
cause extra wear, and less liable to vibration. Robey and 
Richardson’s expansion gear we have already described 
— 


= 
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Mr. Mackinder’s elastic wheel, shown at Messrs. Robey’s stand, 
consists, as is seen on the illustration, substantially of a Thomson 
wheel, with bow or grasshopper springs—such as are used as 
bearing springs for locomotives and railway carriages—substituted 
for the india-rubber. ‘The common bow spring, using more steel 
per foot-pounds developed than any other form of steel spring, 
is also the most lasting, and it is not impossible that this simple, 
and even rough-and-ready arrangement may prove a success. 

Messrs. Aveling and Porter show a couple of their now uni- 
versally known traction engines, and a specimen of one of their 
20-ton steam-road rollers,{of the well-known construction we have 
more than once described. The accompanying cuts illustrate a 
new form of steam-read roller Mr. Aveling is bringing out. Ad- 
hering to the general arrangement of the ordinary traction 
engine, the driving wheels are converted inte rollers, and the 
intermediate space left by these rollers is covered by a pair of 
front rollers which also serve as steering wheels. These rollers 
are “ dished” in order that on the ground line they may be close 
together, while at and above their axle there is space for a ver- 
tical shaft standing up from their axle, and which serves as a 
front support for the boiler. This shaft is so connected to the 
shell of the horizontal boiler as to allow of its receiving a slight 
lateral, and also an axial motion, to permit of the rollers adjust- 
ing themselves to their work. The front rollers are mounted 
loosely on a dead axle, to which is bolted the lower end of the 
vertical shaft. To the extremities of this axle a saddle piece is 
attached to act as a guide for the steering chains and to take up 
any slack. These chains pass rearwards to a transverge roller, 
and by turning which on its axis the chains will be wound up 
and run out to effect the steering of the rollers, the axle of 
which is free to swivel on the axle of and oscillate with the ver- 
tical shaft attached thereto. By keeping the driving wheels 
behind as is usual in traction engines, instead of placing them 
in front 2s is common to steam rollers, the utmost bite of these 
wheels in moving up steep inclines and in traversing soft ground 
is ensured. 

Messrs. Aveling and Porter's 10-horse power traction engine 
was illustrated by us on the 30th of last June, and Mr, Adams’ 
traction engine wheels in our number for July 17th. 

Lacking a catalogue, the only published list of exhibits is that 
very sensibly self-issued by Messrs. Wallis. An 8-horse power 
portable engine, fitted with their new water-heater ; a combined 
finishing thrashing machine; a chaff bagging apparatus ; a 
“slow motion” automatic folding elevator, with wood folding 
apparatus, fitted for horse-power—the same with iron folding 
apparatus; and a Il-horse gear for driving the elevator. 
Their feed-water heater embodies suggestions we made last 
year while criticising another apparatus of the kind, in which 
we pointed out that the water and the sveam should flow in 
opposite, not parallel, directions. The feed-water passes through 
a number of tubes, into which are inserted removable iron rods, 
in order to obtain thin strata and surface at the same time and 
facility of access for cleaning out the fur. Round these tubes 
the exhaust steam is let into the smoke-box, and the whole 
forms an undoubtedly very neat and simple apparatus. 

The patent feed-water heater of Messrs, Brown and May, 
which some people say sins against the most elementary law of 
heat, was apparent on their very reputable engine. 

Messrs. Turner, of Ipswich, have filled their stand with their 
usual excellently designed engines, bean mills, and other ex- 
hibits. We miss the engine with the admirable expansion gear 
we ncticed last year, and which we have since illustrated. Their 
shops are stated to be so full of work that they could only find 
time to send their ordinary stock goods. 

Messrs. Tuxford and Sons have a sample of their perennial 
vertical engine, the very identical one, we think, with good 
reason, of which we made the acquaintance last year. They 
also make Appold centrifugal pumps. Illustrations and a de- 
scription of Messrs. Tuxford and Sons’ excellent steam ploughing 
windlass will be found in our number for August 18th of the 
current year; and of their ploughing engine, with details, on 
July 7th. 

Another very neat specimen of a horizontal engine, with a 
cylinder cast on its sole plate, with the guides and bearings for 
the crank shaft, was exhibited by Messrs. Charles Powis and Co, 

John Fowler and Co.’s implements and traction engines are 
illustrated and described very fully in our number for July 9th 
last more particularly ; when,their steam seed-drill, three-wheeled 
wagon, turning cultivators, root and stone extractors, and 12- 
horse power traction engine simultaneously appeared, Little 
therefore remains for us to say now. 

Messrs. Barrows and Stewart’s steam ploughing windlass was 
described and illustrated by us on the 4th of last August, 

Messrs. Woods, Cocksedge, and Warner have an excellent ver- 
tical portable engine, one of a form now coming into much use 
on account of its cheapness. 

The Beverley Iron and Wagon Company (Limited) have a fine 
assortment of their well-known carts and wagons, clod-crushers, 
rollers, grass mowers, reapers, and bone mills, 

To the above list, already sufficiently long, we must add the 
names of other makers, at whose stands on the ground floor we 
noticed little difference from the exhibitions of previous years, 
or whose implements have been more or less recently described by 
us :—Messrs. Howard, Humphries, Nalder and Nalder, Tasker 
and Tasker, and Underhill. 

William Ayshford’s adjusting dog cart, to be seen in the 
Avenue, is an ingenious bit of engineering applied to carriage 
building. In order to regulate the weight of the dog cart and 
its contents on the horse’s back in a mure efficient way than 
by the old screw and key at the hind part, when ascending or 
descending a hill, or altering the amount or position of the load, 
the body is adjusted upon slides at the four corner. This is 
done by a handle on a vertical spindle, fitted with a worm gear- 
ing into a worm wheel, keyed on a shaft transverse to the 
body. On this shaft is rolled a chain, both ends of which are 
fixed to the frame of the vehicle, so that the winding of this 
chain can shift it to and fro on the strap and slides. 

Mr. Perowne’s Gardner's turnip cutter, with its new attachment 
for cutting the last piece, we illustrate in the accompanying cut. 
In Gardner’s root cutter, dating from 1834, the revolving barrel 
carrying the knives is of a much less width than the length 

of the hopper. The last slice of each root, as soon as it is 
thinner than the space between the barrel and the side of the 
hopper which carries the fixed straight knife, drops down between 
them, and is not reduced by the cutters. To prevent these last 
slices from dropping down between the barrel and this side of 
the hopper, Mr. Perowne employs a row of sliding plates passed 
through a slot in the side of the hopper, each plate being pressed 
forward against the barrel by means of a spring. As each knife 
is brought round towards the row of sliding plates, the sliding 
plate opposite to the cutter is drawn back to allow the cutter to 
pass, and when the cutter has passed the sliding plate is again 
allowed to move forward and come up to the side of the barrel. 
The sliding plates bear against the periphery of the barrel, doing 
this by means of pegs carried on a roller driven by gearing from 
the axis of the barrel. The plan may be to old 
machines, , 








Messrs. Brotherhood and Hardingham (late Kittoe and Bro- 
therhood) exhibit a number of small steam engines, of their 
well-known donkey-pumps, and a new form of centrifugal 
pump, the joint invention of Messrs, Boulton and Imray, and 
the efficiency of which is stated to be superior to that obtained 
from the best ordinary rotary pumps. The peculiar feature of 
the helical pump is that the section of the water passage is 
uniform throughout the instrumeut, and that there are no bends, 
turns, or alterations in the form or direction of the fluid current 
to impede its passage. Their small engines are of truly mechanical 
designs, and we hope soon to speak of them more in detail. 
This we should like more especially to do with a form of their 
small steam engine combined with a boiler, fired by gas, and 
intended to really do what the French Hugon and other gas 
engines promised to do—i. ¢., supply the great demand in London 
for a small and handy prime mover, not requiring a furnace and 
chimney draught. The little admirably designed engine we saw 
at this stand had its cylinder cast in one piece with its frame- 
work and guide, the latter consisting of another cylinder bored 
out for the insertion of a solid guide block. 

Brotherhood’s gyroscopic steam governor is another very ori- 
ginal — that we should prefer to describe by the aid of a 
sketc 

The accompanying cut illustrates a new form of screen, the 
invention of Mr. W. Page, and exhibited by Mr. Dell. We illus- 
trate it in its form of a cylindrical screen, but it seems peculiarly 
suitable for an adjustable flat riddle. It consists of an inner and 
outer cylinder of plate, each of them perforated with holes, sliding 
on each other, and adjustable with regard to each other by means 
of a screw or otherwise. A worm can be fitted inside in order 
to propel the grain along. In the riddle the pair of perforated 
plates would also be -adjusted by moving one plate upon the 
other. 

Dell's smut machine consists of a separator, with two or more 
sieves. The top one takes out stones or any matter larger than 
wheat ; the lower one removes loose dust and small seeds. The 
wheat then passing over this sieve, is delivered into a hopper : 
and as it falls a current of air is drawn through it, which takes 
away the smut-balls before the wheat enters the scouring part of 
the apparatus. From the hopper the wheat passes between two 
corrugated metal plates, which distribute it over the surface of 
the cylinder. It is then subjected to friction, by the steel 
beaters throwing off the wheat in such a manner that the grain 
itself assists the work of cleaning. After it leaves the cylinder 
the wheat falls into an exhaust spout, through which a current 
of air is passing to the fan, holding the grain in suspension, and 
separating remaining impurities. The light and unsound corn 
is deposited in a separate chamber. The cylinder is encircled 
with a casing of sheet iron, and, being open to the fan below, 
dust is at once drawn away. 

Messrs. Burgess and Key exhibit their excellent reapers. 

Messrs, Samuelson and Co. exhibit their well-known self-acting 
reapers, and combined and single mowers—all excellent pieces 
of work. To prevent the oil holes being clogged up with dirt 
in the field, these holes are ingeniously drilled into a plug, like a 
cock plug, but without any taper, fitted with a handle. When 
the oil is poured in the plug is turned round, and then turned 
back again, the oil hole being thus perfectly hidden and pro- 
tected. 

Mr. Wedlake, of Romford, exhibits his corn mills and engines 
—two of the latter being of the so-called “ glandless” descrip- 
tion—though what is so peculiarly terrifying and disastrous in 
gland, when properly packed, we have yet to learn. i 
glandless engine is indeed a curiosity. A rectangular chamber 
is cast with a cylinder at both ends. A plunger in each of these 
cylinders forms a single-acting steam engine, one of which 
directly drives the shaft by a connecting rod, the two plungers 
being also connected together by a pair of rods having holes 
affording sufficient play for the crank shaft. True, there is no 
gland, but how about the extra packings for two pistons and 
the extra cylinder?) Mr. Wedlake will find few imitators of his 
design. 

ean. Hayward, Tyler and Co., of Whitecross-street, ex- 
hibit their universal steam pump, which has gained public 
favour more rapidly than even we anticipated of it when we 
reported so favourably in 1869. Its extreme simplicity, and the 
fewness of parts requiring repairs, make it a thoroughly prac- 
tical machine. A rather novel application is now made of it, 
showing the steadiness of its action. It is constantly used now 
in sinking coal pits, slung on chains. As the pit increases in 
depth an additional length of steam and water pipe is put on. 
The advantage of being able to keep down the water without 
using the winding apparatus for that purpose is evident, as it 
leaves it free for other purposes. Several small sizes are ex- 
hibited for boiler feeding—one in gun-metal for brewers’ use as 
a wort pump—besides exhibits of their usual manufacture 
of garden and other pumps, of boiler mountings, and sundry 
samples of Gamble’s lubricator. 

Messrs. Pollard, Jephson, and Co.’s wind engine the sails 
are self-regulating, by being made each to work against so many 
spiral springs, which give way when a certain pressure is ex- 
ceeded, and twist the thin edge of the wing round, thus practically 
throwing the apparatus out of gear in a too violent wind. The 
illustration of their spring gate bolt will explain itself. 

Messrs. Hancock’s butter purifying and potato washing ma- 
chines are in full work before appreciative audiences. In both 
instances the plastic substances are squeezed§by a piston out of a 
cylinder, fitted at its bottom with a sort of strainer, and into 
vermicelli-like forms—in the case of the butter thereby offering 
large surfaces for the cleansing action of water. 

Duckham’s hydrostatic weighing machines were exhibited. 
Readers will remember our description of this apparatus, con- 
sisting of an open-topped cylinder containing water, the load to 
be weighed transmitting, by means of a piston, its pressure to 
the water, in communication with a pressure gauge. Years ago, 
Captain Ericsson, when in England, published this plan, which 
can be found in one of the old back volumes either of the 
Mechanics’ Magazine, or of “The Journal of the Society 
of Arts.” 

Mr. Rollins shows his usual collection of Yankee notions, 
consisting of Douglas’ American pumps—which go as far as 
Prussia and Austria, possibly, for aught we know, to China— 
Batcheller’s elastic cast steel hay forks; the “Acme” club 
skates—termed by him “ American,” though really a Canadian, 
and only in so far an American, invention, and other small 
articles for which our cousins are noted. 

On a right principle are Hayes and Crossley’s new sewing 
needles, which taper from the middle to the eye, as well as from 
the middle to the point, so that the needle is withdrawn with 
less exertion. ; 

Mr. Eagles has a lot of samples of hose-piping for high 
pressure, tested at Salford up to 2501b. hydraulic pressure. 
For two-ply material, 1} diameter, a bursting pressure of as much 
as 2000 lb. per square inch is claimed, 

Campain’s self-moving and acting ploughing anchors, solely 
manufactured by Amies and Barford, will be found in our num- 
ber for July 7th last. Their new steam plough, with its adjust- 





able balance, with its frame in the line of draught, and with its 
capability of being set to varying widths, is a very important im- 
= which we hope soon to describe and illustrate more 
fully. 

Mr. Brenton exhibits an ingenious carriage lifting jack, easily 
adjustable to any height required. The standard is tubular, up 
and down which the head of the jack can slide, and be fixed by 
a pin passing through holes in the standard itself and the head. 
His self side-delivery reapers are fitted with a cone that carries 
the grain to the side as it falls on the platform. 

Mr. R. Boby, of Bury St. Edmunds, shows an ingenious addi- 
tion, which we illustrate, to his well-known screen, whereby the 
fall of the grain to be screened is used to impel the apparatus. 
Substances in small particles, such as sand and grain, are some- 
times termed semi-liquids ; and this term is initselfa suggestion 
to employ them to turn, say, a breast wheel. The grid of the 
screen is fixed at an inclination, and is connected at its upper 
end with a hopper supplied with an elevator for the corn to be 
screened. Between the longitudinal parallel rods of the grid are 
inserted small discs, intended to traverse the spaces between the 
longitudinal rods and the transverse bars that support those rods, 
for the purpose of keeping the spaces open. These discs are 
carried by transverse rods fitted to side bars that slide over the sides 
of the fixed screen, the sides of the screen being slotted tu allow 
of this traverse motion of the rods. Pivoted to the side bars on 
either side of the screen is a pair of crank rods which connect with 
double-throw cranks carried by a horizontal shaft below the foot 
of the screen. Mounted on this crank shaft is a bucket wheel 
of the breadth of the screen, receiving as an overshot wheel the 
screened corn as it leaves the screen. The weight of this falling 
grain acts upon the bucket wheel to givea rotary motion thereto. 
This motion is communicated through the cranks and crank rods 
to the sliding bars that connect the rods of the screen clearers 
together, and thus an automatic traverse motion is given to the 
— clearers through the descent of the corn from the elevated 

opper. 

At the stand of Messrs. Wood, the famous American makers of 
mowers and reapers, was exhibited a new self-delivery reaper, 
lately patented in England by Colonel Griffin, the London repre- 
sentative of the firm. We hope soon to illustrate it, and, in 
the meantime, we may state that the mechanism for driving the 
reel and rake arms consists of a worm on the main pinion shaft 
and a plate with projecting pins and bowls thereon for the worm 
to gear with, for rotating a vertical shaft, on the head of which 
the arms are pinned or jointed ; the inner ends of the arms ride 
against a fixed cam plate, and the weight of their outer ends 
causes them to be always in contact to follow the curve of the 
edge or face to produce the required rise and fall, and to retain 
the working rakes in contact with the platform or close thereto. 
The opposite arms are connected by rods, so that the weight on 
the rising one is counterbalanced by the weight on the falling one, 
which commences directly it passes the attendant. Thus each 
arm is brought into a vertical position as it leaves the platform, 
and is lowered to travel over it. The vertical shaft is suspended 
on a swivel bracket, and it can be thrown over to one side by a 
foot lever to tilt the lowered arms upwards, and thus enable the 
rake blades to act as reel blades only, and to be lowered again 
when sufficient grain is laid upon the platform to make a sheaf. 
The rake blades are pinned to the arms at one end only, and 
their other ends are attached to straps or curved bars provided 
with holes, so that they can be set at any angle to suit the 
kind of grain being cut. The under side of the plat- 
form has one or more angle iron ribs fastened to it, and 
these lead from the inner shoe or the main frame to the outer 
dividing board or shoe, to give rigidity to the platform. A 
guard is set over the fingers near the centre, for the rake blades 
to bear upon, and to prevent the teeth fouling the knives. It is 
of skeleton form, and fixed to the knife beam. 

One of the most interesting novelties of the show is Messrs. 
Coleman and Morton’s Anglo-American potato digger. As seen 
from the engraving, the front double breasts open up the ridge 
of potatoes, while the earth and roots are delivered by the two 
side breasts upon the iuner surface of the revolving riddle, the 
fingers of which, allowing the earth to escape through them, 
deliver the potatoes upon the ground on either side of the man 
guiding the implement. To be noticed, also, is their hop- 
syringing machine, rewarded by the Royal at this year’s show. 

Mr. Fisken sets to work a model of his quick-action plough- 
ing tackle, which we illustrate by the accompanying plan. 
A Manilla hemp rope is used in lieu of the steel wire 
rope introduced by the late John Fowler. The endless 
hemp rope, running in the direction shown by the arrows, 
is led from the grooved fly-wheel of the engine A, round 
the movable tension anchor B, the fixed anchor C, the corner 
anchor D, then once round the two riggers E and F of a 
travelling windlass G, thence round the two corner anchors H 
and I, one turn round the rigger J and K of another travelling 
windlass L, and finally round the corner anchor M to the engine 
fly-wheel A. The windlass L is in work, hauling the implement 
N by the drum and single ply of wire rope shown by the dotted 
lines; only the portion of hemp rope between A and the wind- 
lass L is subject to full tension, the remainder of the rope being 
only tight enough to support itself clear of the ground; and 
the strain due to the work is sustained only by one corner 
anchor M.. When the other windlass G is in gear and hauling 
the implenient, the hemp rope is tight between the engine and 
that windlass, and the strain is taken upon the three ccrner 
anchors M,I, and H. The windlasses gradually shift them- 
selves forward, so as to be always oppusite the line of work, 
by slowly winding up fixed headland wire rope anchored at P 
and Q. The driving-rigger B has two V grooves, and the guide 
rigger C, with single round bottomed groove, is hung on a skew 
axis, so as to divert the rope from one V groove to the other 
upon the rigger B, The rope takes more than half a turn 
round the bottom groove of the driving rigger, and lies 
for a few inches in length only in the upper groove. At 
the lower end of the vertical axis of the driving rigger a 
pinion D engages with a spur-wheel E; and the axis of this 
intermediate motion carries two pinions, one (not shown in the 
drawing) gearing with the spur-wheel, which is secured to the 
rope drum A ; the other pinion, F, driving the small rope barrel 
G. The pinion D is thrown in or out of gear by means of a 
friction cone H, which is tightened or loosened by the lever J 
and hand-wheel and screw K. The pinion F is similarly put in 
or out of gear by a friction cone, not represented in the sketch ; 
and the rope drum A, being hung upon a stud or shaft which 
can be turned eccentrically, can be moved by the lever L, so as 
to set the drum spur-wheels in or out of gear with the pinion on 
the axis of the intermediate spur-wheel E. When paying out 
the plough rope M the drum is thus released, but its motion is 
restricted, and the rope held partially taut by means of a 
friction strap round the upper flange of the drum, this strap 
being caught and held by a pawl and ratchet teeth, which cause 
the brake to operate only when the drum is paying out rope. 
A radial arm, which swi round upon a swivel, carries 
a guide roller for upholding the rope as it feeds on or runs 


off the drum; but there is no coiling gear. Upon the imple 
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ment arriving nearly at the win the anchor-man 
releases the clutch H by the hand wheel K, and then withdraws 
the drum out of gear by the lever L: The other anchor-man, at 
the opposite end of the field, immediately upon finding the rope 
cease to off his windlass, sets the drum in gear, and screws 
his friction-clutch tight, and the implement begins its return 
journey. While the windlass is paying out mcre rope it is made 
to advance for the required distance along the headland by 
putting the pinion F in gear, so as to wind slowly upon the 
barrel G the wire-rope N, which is fixed to a dead-anchor ahead. 
The windlass is guided by being made to follow this headland 
rope, with the fore-carriage held straight and set at an angle by 
a ratchet-piece placed across the shafts, and resting upon the 
rope. The windlass is anchored the side-strain due to 
the plough-rope, not by cutting discs, but by a single spade- 
shaped coulter P, about 15in. long by 7in. or 8in. deep, which is 
attached to the main frame by a strong upright stem, and 
lowered into the ground at any requisite depth. When setting 
down to work or removing, there are no travelling wheels to be 
removed or put on. A spit of earth is dug up, and the anchor- 
blade, lowered into the hole, cuts its way at an invariable level 
through the soil at every advance of the windlass along the 
headland. 

Messrs. Richardson, Allen, and Co., show samples of the 
mineral, so-called “Don” lubricating oil, very much cheaper 
than, and we have little doubt as good as, the ordinary run of 
organic oils more generally used. 

Messrs. Ric! n and Allen also exhibit one of Colonel 

Forbes’ simple rotary pumps, two hundred sets of which are 
said to have been already sold. Its construction will be self- 
evident from the illustration, a favourable modification from 
the first design, consisting in setting the shafts at an angle from 
the horizontal. It is stated to be especially suitable for pump- 
ing oils, acids, gas tar, dyes, brewers’ wort, or other liquids, 
semi-liquids, or even those containing solid bodies of moderate 
size, 
. In the concert-hall bazaar, or annexe, Mr. Asken exhibits one 
of his neat-looking refrigerators—a form of those now numerous 
apparatus in which extensive surfaces, chilled down by a current 
of cooling water, are employed to lower the temperature of beer 
or milk. It consists of a number of copper tinned{double cones, 
screwed one on the other; the wort or milk enters at the top, 
and flows over the uppermost cone in a thin film until it reaches 
the second, and so on till the last at the bottom, when the cooled 
liquid is led away. The cooling water enters the bottom double 
con? in order to rise from cone to cone to the uppermost, whence 
it is led awayjby a pipe. This refrigerator is said to be in 
operation at Messrs. Meux’s and other breweries. 

Messrs. Brock and Co. have a number of Twigg’s horse clipping 
machines, on the general model of Adie’s, and, besides infringing 
a@ prior improvement on Adie’s, due to Mr. Knight. 

Want of novelties on the part of the exhibitors, and of space 
on our own, enable us to do little more than add the names of 
Messrs. Bartlett ; the Bristol Wagon Works Company, Limited; 
Brown, J. B. and Co.; Cambridge and Parham; Carson and 
Toone; Carter and Co.; Clarke Brothers and Odling (steel and 
malleable iron beaters for thrashing machines); Corbett and 
Son ; Corcoran, Bryan, Witt, and Co. ; Cottis and Sons ; Davey ; 
Davis; Dening, C. and Co.; Dodge, George P.; Fardon ; 
Fellows and Bate; Foster and Son; Freer and Co. ; Maynard ; 
Gilbert, Wm.; Gooday; Gray and Co.; Hall; Hathaway; 
Hayes and Son; Haynes and Sons; Head, Wrightson, and Co.; 
Hodgson ; Hughes and Sons; Hunt and Pickering; Hunt; 
Le Butt: Lewis and Co.; Morton and Turner; New- 
ton; Nicholson, W. N.; Oatley; Owens and Co.; Page, 
E., and Co.; Penny and Co.; Pickering, J.; Priest, Wool- 
nough, and Michell ; Rainford and Son ; Ray, Mead, and Co. ; 
Reeves, R. J. and Son; Reid, Berjamin, and Co.; Riches and 
Watts ; Richmond and Chandler ; Roberts, E. and H.; Smith; 
Sawney, Wm.; Smith, W., of Kettering; Southwell and Co.; 
Stacey and Co. ; and the St. Pancras Ironworks Company. 





SocreTy OF ENGINEERS.—The annual dinner of this society will 
take place at the City Terminus Hotel, Cannon-street, on Friday, 
the 15th instant, at six o’clock p.m. 

EDINBURGH AND LgITH ENGINEERS’ Socrety.—November 9th, 
1871, a paper on “Tramways” was read by Mr. Hugh C. Bell, 
C.E. The author, among other points, dwelt principally on (A) 
their construction and cost; and (B) the saving of power which 
they effect, and the probability of their proving a profitable spe- 
culation. The different modes of tramway construction as 
adopted in Edinburgh, Glasgow, Liverpool, and London, were 
entered into in detail, and contrasted as to (1) their relative 
durability, and (2) facility of renewal. The timber employed as 
slee ers—longitudinal or transverse—the author showed to be the 

point in the construction of tramways in all the cities above 
mentioned, although in Glasgow a tolerable permanency was se- 
cured by making the longitudinal beams of on, instead of Memel 
or red fir, while the end was still further attained in that city, as 
well as in London, by using bitumen as well as cement concrete, 
so as to keep the foundation as dry as possible. With regard to 
tie-rods, the m adopted in Liv l was especially com- 
mendable, as these were fastened to the chairs, and being per- 
fectly independent of the timbers, the latter could be removed 
without interfering with the other at all. The Edinburgh system 
of bolting the ties to the timbers was, on the other hand, equally 
objectionable, inasmuch as it necessitated the lifting of a a 
portion of the causeway when the old longitudinal beams had to 
replaced by new ones. In Glasgow, where transverse sleepers were 
used, no tie-rods were required, the tightness with which the 
causeway blocks were laid, combined with the layers of cement 
and bitumen, serving to keep the rails in position. Tramways 
should be constructed with nearly as much strength as railways, 
because, although the former had never at any moment to bear 
the extreme weight of alocomotive, yet they had to endure more 
continuous traffic of all sorts, such as heavy street wagons cross- 
ing them at every angle, while they had the additional disadvan- 
tage, compared with railways, of great difficulty in effective sur- 
facing. ith regard to the cost of tramways, the Glasgow syste: 
showed an excess of about £3000 per mile over that used in Edin- 
burgh, the main items of difference being the cross-sleepers and 
asphalte,jused in the former, andjaltogether wanting in the latter. 
In addition to those mentioned, another mode of tramway con- 
struction was described, viz., that used by the Clyde Navigation 
Company on Glasgow Quay. It was invented by Mr. Deas, 
required no timber for its rails to rest on, and had been found so 
satisfactory that after having been subjected to heavy mineral 
traffic for more than twelve months, the trustees had directed the 
laying down of some three additional miles of it. The cross sec- 
tion of rail was a cast iron hollow block, filled with concrete, and 
laid on a bed of the same. The upper surface was chilled, ren- 
dering it as hard assteel. The b! were laidin lengths of 5ft., 
and weighed, when filled with concrete, about 6001b. The cost 
2 mile of this design was only £1000 above that employed in 
iverpool, while it was certain to require much less for main- 
tenance per annum than the latter. The author suggested a 
simple style of tramway, which would be also easily made, viz., 
cutung a groove in ordi causeway and laying the rails in it, 
firmly fixed to the latter at intervals, and further rendered rigid 
by fish-plates, with peculiar fastenings below. A tramway of 


sort would cost about £5000 per mile, including the price of chairman, and others 


causeway for a double line, and without causeway about £2000, 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





SEWAGE IRRIGATION, 

Sm,—The accompanying letter, relative to the Birmingham 
sewage question, is well worth the attention of professionals in 
sewage matters, and if the scheme, as at present proposed, is 
allowed to pass unchallenged by the engineering and agricultural 
professions, it will be a great reproach to them. 

The burgesses and corporation alike are ignorant of the opera- 
tions, and though rich, are no doubt anxious to see accomplished 
that which will be a credit to them hereafter. But unless pres- 
sure is brought to bear on them they have no alternative, and the 
consequence will be that an abortive precedent will be witnessed 
against sewage irrigation, and by the first large town to adopt it. 

Connected with the difficulty are two admirable intercepting 
tanks, with steam power attached, and a 100 acre sewage farm. 
There is wealth of water power during the best part of the year 
passing the outfall, also much suitable land below it for the site of 
manure manufactories, alike convenient for water, road, or rail 
carriage, besides land to much purpose on both sides of the Tame 
Valley (especially the south side), which can be commanded by 
gravitation, or pumping, or both. 

As to the sewage—on the move it looks and smells like other 
sewages ; but when at rest becomes of a red, rusty colour, so 
charged is it with the refuse of hardware manufactures. The 
engineer, in his report, pro to transmit this along a gradient 
of 1 in 3520, hugging the Birmingham and Fazeley Canal for about 
nine miles, and getting in and out ofj seven tanks on the way, at 
or about, the starting point of which, he proposes to add sulphate 
of alumina, and, at distances in the course, milk of lime. It may 
well be asked—as did a workman, who knows about the cleaning 
out of the sewers—‘‘ Does he mean to concrete the passage” for 
the sewage, with three of the most binding substances in nature— 
iron, clay, and lime? Should the sewage reach the length it is to 
be received on land already over “‘headiand ears” in water; and, 
had it been proposed, it would have been no less a feat for en- 
gineering skill to have taken powers to d this selected lan 
to a height in the air, as then there would be some hope of the 
water getting away from it and of the air taking its place; but 
be it encompassed with embankments, and filled with drains, it 
is only in the driest of seasons that aération can happen to it. 
Of course, to be independent of wet or weather other than of their 
own making, the whole 960 acres can be covered in with glass ; 
and I daresay if any one in their zeal told some of the good, 
hopeful people of Birmingham so, they would believe it. 

Other than the importation of an amount of hot zeal—rushing 
into figures of hundreds of thousands of pounds—little else has 
been tried to grapple with the subject ; but when it is scrutinised 
by the cool hand of experience, something more tangible and 
practical, and less extravagant, will be advanced, very much to 
the delight of the ratepayers, who are of the belief that feeing and 
feasting are about the most they have been able to make out from 
what has been done. D. and 8. EL 

Birmingham, November 28th, 1871. 

BIRMINGHAM SEWAGE. 
(To the Editor of the Daily Post.) 

Sir,—Just as the time is about to elapse for complying with the orders 
of Parliament for obtaining its authority to proceed with a scheme, notice 
is given for the acquisition of parliamentary power over certain lands 
selected for the purification of the Birmingham sewage. 

Without iene | to be thought hostile or acrimonious to the gentlemen 
who are responsible for it, the selection may simply be said to be unfor- 
tunate. In the whole valley of the Tame a more unsuitable extent of 
land, in character and position, could scarcely be found; and supposing 
two-thirds of it to be presented to the corporation, it would be no com- 
pliment for the purposes of purification or any other irrigation. The area 
within the boundaries given amounts to 1250 to 1280 acres, and which can 
be divided into three degrees of land :—({1) 310 acres of upland, well 
suited for irrigation, but at ge for ordinary culture, in need of 
draining; (2) 180 acres of flat land, very broken and unevenly surfaced 
not liable to surface-flooding from the river, but standing in the back 
water of it; no outfall for drainage, and out of the question for irrigation; 
soil thin, on obdurate pocstone, and to put drains in it would all require 
to be picked ; (3) 760 acres, situated in the old natural course of the 
river Tame, over which it spreads after three or four hours’ rain in its 
upper parts. This land, when the water is off it, is used as outrun for 
steeplechasers, at other times as famous wild duck shooting. The floods 
remain for a week or so on it frequently to the depth of 3ft. to 4ft. well | 
up from the river's channel. 

The burgesses of Birmingham should go and inspect the facts of this 
selected land for themselves. At the first glance of it from Kingsbury 
Bridge they cannot mistake concluding the whole land of the flat of it 
being subject to floods. They can inquire, or rather get in through it, 
and at a long distance inland they can observe and measure for themselves 
the height of the floods by the line on the hedges left by the wreck of grassand 
drift in the current of water through them; and, without contemplating 
its irrigation, they can satisfy themselves as to the advisability of a great 
engineering -undertaking, with 6ft. draining; they can try the soil for 
themselves, but don’t go away with the idea that for a few loose stones 
on its surface that it is free and gravelly throughout. As they traverse 
the 310 acres of upland, excepting its , they cannot but be struck 
with its suitabl for draining, and its complement, irrigation. 

Such are the facts: they will not hide. What is to be done? The com- 
mittee is an inquiry committee. If it has called in experts whose advice 
cannot be carried out, call in others, or rather put it to competition, 
which would have been wisdom at the first ; but on no account support 
impracticable schemes with corporation money, One expert not having 
hit off the best scheme, he cannot be expected to be coddled by the 
inquiry committee, like the dog in the manger. 

Iam, Sir, your very obedient servant, 


Joun Martin. 
Shore, Kincardine-on-Forth, Nov. 20th, 1871. 











JACKETED CYLINDERS, 

Sir,—In my last letter there is a compositor’s error which con- 
veys exactly the opposite meaning to what I wrote. In the second 
column, the last paragraph but one, the thirty-sixth line from the 
top, the word “‘regret” is inserted instead of ‘‘repeat,” as 
written in mine. I do not in any way draw back from, or regret, 
any of my statements. I willsay no more in defence of my letters. 
From the ‘dogmatic manner in which you write, it appears you 
have predetermined the subject, and any proofs from practice to 
the contrary you will not entertain. I leave it to those who are 
interested to distinguish between my arguments and your asser- 
tions, Paul KAEUFFER. 

Patricroft, near Manchester, December 2nd, 1871. 





LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The ordinary monthly meeting was held on Saturday last at 
the City Terminus Hotel, and the attendance of members was very 
large. Mr. Joseph Newton, C.E., occupied the chair, and, as 
usual, the election of new associates constituted the first business 
of the sitting. Mr. Smithies, of Upper Thames-street, was unani- 
mously elected as of the ordinary class, and Messrs, W. Virtue, 
E. W. Ives (draughtsman), and J. E. Weaver, were added to the 
ordinary class. Mr. Hugh Gray was also nominated for the latter 
position, The Twentieth Anniversary Festival, commemorative of 
the formation of the institution, was appointed to take place on 
the third Saturday of February, in the Great Hall of the City 
Terminus Hotel. Mr. Thomas Haughton (manager for Messrs. 
Turner and Co., Kast-street, nag roe nee then read a paper 
on ‘‘ The Machinery used in the Manufacture of Cloth.” Towards 
the elucidation of his subject—which was treated of in a thoroughly 

ractical, and technically correct manner—Messrs. Tatham, Roch- 
e, Messrs, Leeds, Messrs. J. Sykes and Sons, Hudders- 
field, Messrs. G. Wailes and Co., Stroud, Messrs. Knowles, 
Houghton, and Co., Leeds, assisted Mr. Haughton materially by 
furnishing numerous photographs, drawings, and models, The 
aper was listened to with much interest, and a discussion fol- 
wed, in which Messrs, B: , Galloway, Nicholson, Ives, the 


The proceedings were coneluded 





with a vote of thanks to Mr. Haughton. 


ROCK-BORING MACHINERY. 


TE application of power to the boring or cutting of rock, or 
of softer mineral matter, such as coal, in substitution for the 
crude labour of man’s hand, has made a more rapid progress to- 
wards perfection, since its first suggestion but a few years ago, 
than almost any innovation that the history of mechanical in- 
vention presents. The problem of making a jumper-hole in a 
tunnel or mine gallery by power was looked at with distrust, if 
not incredulity, and we have nothing to boast of in this instance 
as to having taken the lead (unless, perhaps, in regard to coal- 
hewing by power), for it was first precisely stated, as it has been 
first carried out practically, by foreign mechanicians and engineers 
—lItalians, Americans, and others. As, perhaps, no class of work 
—not even the labouring of the soil—has heretofore been per- 
formed with greater waste of human toil than rock-boring, and 
as the power rapidly and economically to perforate and remove 
rocky masses is one of such high importance to the progress of 
civilisation in its material aspects, so it is not wonderful that, 
once the possibility of success in machine rock-cutting became 
certain, a crowd of inventors should have rapidly stepped forth, 
and that quite a literatum on the subject should have now been 
formed. The work of the Hoosac Tunnel, and still more the 
eompletion of that of Mont Cenis, now affords conclusive evidence 
of the value of this class of machinery in abridging labour and 
expediting our victory over one of the most intractable forms of 
brute matter. 

The time seems opportune, therefore, that we should, in one or 
two articles, recall our readers’ attention to this class of ma- 
chinery, and the rather as schemes continue to crop up every 
now and then, which show that some very pri notions— 
we might almost call them general laws of the subject—have 
not even yet been diffused and admitted amongst us. 

Boring tools by power may be distinguished into two classes : 
those with percussive and those with abrasive action. The action 
of the old hand jumper, illustrating as a type the one, and the 
stone-workers fhoop-iron and sand saw the other. By per- 
cussive action a softer and tougher material may be made for a 
considerable period (longer or shorter, dependent upon the rela- 
tive materials of the borer and the rock) to penetrate effectively 
a harder and denser one. Thus, a steel jumper will penetrate 
a mass of quartz, or even of emery rock. The action at the 
working point is that of simple disintegration by shattering 
blows, each brought to bear upon a mere line almost of surface. 

What appears abrasive action at first sight may in reality be 
nothing more than this, as is the case in the process of pene- 
trating or engraving upon plate-glass by a stream of sand blown 
at a high velocity against it, not long since proposed. In this 
every angular grain of sand impinging upon the glass picks a 
microscopic cavity into its surface of contact. To the class of 
abrasive action really belongs all those machines which, like 
Hunter’s (a very early invention) stone-lressing machinery, and 
several projected and some tried tunnelling machines, propose to 
penetrate the rock by cutters, more or less wedge-shaped, driven 
at an oblique angle against the mineral, and urged against it 
with heavy pressure, so as to split off successive “spawls.” In 
this case, unless we can obtain a material for the tool at once 
harder and tougher than the rock to be acted upon, the tool is 
rapidly worn away and destroyed, and the work done insignifi- 
cant in proportion. Stone-dressing or planing machines of this 
sort, when acting upon soft stone, tender sandstones, or lime- 
stones, oolites, &c., answer pretty well, the difference in hard- 
ness between cast steel and these minerals being very great ; but 
for much harder rocks, and especially those having also great 
toughness, such as various gneisses, porphyries, &c., this method 
is nugatory, and every tunnelling machine hitherto attempted 
which acts in accordance with it has proved a failure. The tool 
in such machines is ground away with a rapidity proportioned to 
the hardness and crystalline structure of the rock, and as some 
function inversely of its own velocity. A proof to the senses of 
this last is afforded by the common grindstone ; when it meets at 
a moderate velocity the steel tool, the latter is rapidly ground 
away ; but if the velocity of revolution of the stone be largely 
increased the same tool cuts into the periphery of the stone 
with but little comparative wear to itself. This is the rationale 
of the common workshop practice of “turning up” the grind. 
stone when its periphery has become irregular and out of circle 
by use. 

i one of the very latest stone-planing machines the evil of 
the wear of the tool has been tried to be palliated by abandoning 
the use of steel altogether and substituting tool stumps of chilled 
cast iron, whose cheapness admits of their being changed as soon 
as worn, and the old tools remelted. But this, even if effective, 
does not admit of such application to tunnel-cutting machinery 
as would be of any utility. Nature presents us, in fact, with but 
two or three materials capable of forming an effective tool-point 
for hard rock cutting by abrasion. These are the diamond and 
the sapphire. The first has been brought into use with a real 
success that no one at first believed possible ; and the second, to 
which perhaps one or two crystalline minerals might be added, 
would probably be found to work well also, and only needs to 
procure a supply of the material. Nearly colourless sapphires, 
more or less opaque and useless as gems, though quite crystal- 
line, are found in considerable quantities in Ceylon, and the 
single crystals often reach several ounces weight. The effective- 
ness and durability of the diamond rock-cutter have received 
their crucial test in the application to dressing millstones, where 
the very hard and very unequal surface of the vesicular quartz 
which constitutes the “French burr stone” is scored into the 
most beautiful minute parallel furrows by the angle of the 
diamond crystal, the wear of which seems to be much less in 
proportion than in the rock drill of De la Roche-Tolay. This 
diamond rock drill of De la Roche-Tolay was first shown to the 
world at Paris in 1867, in Class 47 of France ; and in the June 
of that year we gave some account of it, and of its performance, 
in Tae Encrneer. Owing to causes then which we need not 
recur to now, and chiefly to the difficulty of getting the machine 
taken asunder—it being kept very constantly at demonstrative 
work—we were not able to give, as authenticated by ourselves, 
its internal construction. We are now able to supply the 
details, and the interest of the machine{warrants our giving them 
to our readers. Whilst the chief percussive rock drills have been 
worked by compressed air or by steam direct, this of De la 
Roche-Tolay has a water pressure motion. The basis of this was 
found in the beautiful little water-pressure engine of Mr. Perret, 
the publication of which was first made in the “ Annales du 
Conservatoire des Arts et Metiers,”’ afterwards in the German 
“ Civilingenieur,” and in Swedish in the “Jernkontorets” in 
1868, but which, we believe, has not been published hitherto in 
English. 

This machine is shown in pian in Fig. 1, in longitudinal 
section in Fig. 2, and in transverse section at centre of its length 
in Fig. 3. The same letters refer to all. Briefly stated the 
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Opening the cock k, the 


machine consists of a solid piston diiven forwards and backwards ; motion from the conical wheel Q. 
in a cylinder by water pressure, ‘I'he cylinder itself, placed | water enters the cylinder behind the piston, and presses the 
centrally within two concentric annular fixed vessels, is provided | boring tool against the rock, whilst the rotary motion of the 
with ports at each end, and is so moved forwards and backwards | bush D produces at the same time the rotation of the piston-rod. 
during the motion of the piston within it, as to play the part of | The diamond-pointed boring tools are continuously supplied with 
a slide valve, admitting and emitting the water to and from its | water through a small hole } in the cover of the boring bar. 





own interior, so that it shall act by its pressure upon the piston, the | The conical wheel Q receives its motion from the water-pres- 
latter clearing out of the cylinder the waste water admitted for | sure engine fixed to its frame, to which also the cylinder C is 
the preceding half-stroke. The annular jacketing vessels are of | fixed. The principle of the construction of this engine we have 
cast iron, the port linings at both ends of these, as well as ' just described, and its action here may be illustrated by the 





the cylinder and piston itself, 
are of bronze. A is the inlet 
pipe bringing the water under 
pressure, and finding access to 
the working cylinder and piston 
through the inner annular pas- 
sage, Figs. 2 and 3; B is the 
eduction or outlet pipe with 
which the working cylinder com- 
municates through the outer 
annular es seen in same 
figure; C the piston-rod of D 
the solid piston, E to E’ the 
working cylinder with ports at 
each end, and a small air vessel 
to relieve shock at change of 
stroke, and stuffing-box at the 
end E'. The piston-rod C, 
through the usual arrangements 


LA ROCHE-TOLAY’S ROCK LORER. 





A 


The working cylinder M M is provided on its circumference 
with ports m m, which are arranged in two rings, the distance 
between which is equal to the distance between the annular 
projections ¢ ¢ in the cylinder E E. During the backward and 
forward motion of the distributing cylinder the front or back 
ports communicate alternately with the admission chamber U 
and the discharging chambers T or V, whence the water is 
admitted either at the back or in front of the piston K. If the 
working parts of the engine occupy the positions shown in Fig. 6, 
the water, for example, passes§from U through the back ports 
m into the distributing cylinder 
and behind the piston K, whilst 
the water in front of the piston 
escapes through the front ports 
m m into the discharging cham- 
ber V. The piston and the dis- 
tributing cylinder are thus 
pushed forwards, until the crank 
J has reached the highest point, 
when the backward motion of the 
cylinder begins, while the piston 
is travelling still in a forward 
direction until the crank arrives 
at one of its dead points. The 
parts of the cylinder occupy 





then again the same positions as 





shown in Fig. 6, and while the 





cylinder is pushed backwards 
the water is allowed to pass 
through the front ports in front 








of connecting rod, &c., gives the 
required alternating movements 
to the working cylinder—timing 
with the piston—by means of 
an eccentric working through 
the valve-rod F, Fig. 1, attached 
to one side of the gland at E, 
Fig. 2. 

In Figs. 4, 5, and 6 is shown 
the modification of this water- 
pressure engine to the De la 
Roche-Tolay diamond - pointed 
drill; it is applicable either to 
the drilling system of M. Leschot, 
or, indeed, to any form of drill, 
and, where water power is plenti- 
ful and fuel scarce, might form 
a drilling machine for metals, 
&c., with common steel drills. 

The Perret engine gives the 
needful rotation to the diamond 
rock drill. To obtain the neces- 
sary pressure to force forward the 
diamond and keep it pressed up to 
the point of work er bottom of 
the drill hole, the long cylinder C, with its solid piston B, Fig. 6, are 
added, and placed beneath the framing of the engine. The water 
under the pressure is admitted direct from the main, and the 
degree of its pressure adjusted by means of a cock, and by counter 
pressure the tool is withdrawn when needful from the bottom 
of the hole. The same letters refer to all the Figs. 4, 5, and 6, 
the latter being a mere diagram to explain the action. 

The brass piston B is moved backwards or forwards in the 
brass cylinder C of 0°1 metre inside diameter,; by means of 
the pressure of water entering the cylinder either behind the 
piston, through the cock & and the tube ¢ f, or in front of the 
piston through the tubeeg. The hexagonal piston-rod A A, 
which is 1°45 metres long, and made of cast steel, is provided 
with a cylindrical cavity of 0°01 metre, and carries the boring 
tool a; the piston-rod is supported by the iron bush, collar, or 
tube D, which, resting upon the brackets J, J, receives a rotary 
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diagram of Fig. 3. The cylinder E E is divided by the annular 
projections ¢¢ into three chambers, T, U, and V, the central, U, 
of which communicates by means of the admission pipe D with 
the accumulator or head of water, whilst the two other cham- 
bers T and V are connected with the discharging pipes F. The 
distributing or working cylinder M M moves backwards and for- 
wards in the cylinder EE, and is closed at the back end by the 
circular piece n screwed into the cover of the cylinder E, but at 
the front by means of a stuffing-box, through which passes the 
rod G of the leather-packed driving piston K working in the dis- 
tribution cylinder or regulator tube. The latter receives an 
alternate motion from an eccentric K fastened upon the crank- 
shaft J J at a right angle with the crank ; the crosshead r of the 
piston-rod G is connected with the crank by means of the rod H, 
in which manner the motion of the driving piston K is trans- 
ferred to the rotary motion of the crank shaft J. 





of the piston and the water ac- 
cumulated behind the piston to 
escape through the back ports 
into the chamberT. Thisarrange- 
ment of distribution allows great 
rapidity of stroke; the ports 
must be, however, as wide as 
possible, and there must not be 
any lead or lap. 


The conical wheel gear N, O, 
P, Q is arranged in such a 
manner that the rotary motion of 
the crank shaft is transferred 
to the boring bar A, without 
any considerable decrease of 
velocity. The admission of the 
water from the common feeding 
tube D into the cylinder of 
the engine is regulated by the 
cock x; that to the cylinder of 
the boring machine by the cock 
a; the distribution of | the water 
behind and in front of the 
piston B of the press cylinder is ted by the cock A, and 
the discharge from the press cylinder by the cock y. The 
rotary velocity of the boring toolis, as before stated, regulated inde- 
pendently of theend on pressure uponit by means of the cock x, and 
the pressure is altered by ape the water to operate either 
against one side of the piston only or against both sides simul- 
taneously. When a hole is bored, or if the perforating tube has 
to be withdrawn, the supply of water to the press cylinder is 
cut off, and the water is only allowed to act against the face of 
the pistoh. The cylinder being now emptied at the same time, 
the withdrawal of the shaft or tube is effected with facility. 
This may be said to be the only abrasive rock-boring tool 
extant that has proved a success in working. We doubt that 
in very hard rock its economy can ever approach that of power- 
driven machines of percussion. To these we shall return in a 
future article. 
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TO OORRESPONDENTS. 


i be 
the writer, not necessarily for publication, but as @ proof of 

good faith. No notice whatever will be taken of anonymous 
of pemreanmeniives confusion, we find 

In to y we it necessary to 

* 

inform correspondents that letters of inquiry addressed 

pulls, ane intended for insertion in this column, must 
cases be accompanied by a large envelope legibly directed 
writer to himself, and bearing a 2d. postage stamp, in order 

that answers received by us may be forwarded to their destination. 

Wo notice will be taken of communications which do not comply 

with these instructions. 

J. W. (Rochdale).—The scheme has been proposed before, and was described 
and illustrated in one of our recent volumes. 

B. W. G.—We fear the scheme is totally impracticable. It has been often 
talked of, but the difficulties in carrying it out are enormous. 

Vuican.— There are shops in Holborn and the Strand where excellent second- 
hand engineering books can be had at very moderate prices. 

Query.—No one can prevent you from taking out a patent provided your 
invention does not infringe any other patent, and that it is new. 

R. P.-— We fancy you are speaking of a peculiar form of ejector condenser, 
and you cannot do better than refer to Mr. Andrew Barclay, Kilmarnock, 
Jor further information. 

H. B.—For the hundred and first time we answer your question. Write to 
the Board of Trade, and you will obtain all the information you want. It 
was published long since in our pages, as you will find if you search. 

A. J. C.—Powell’s Duffryn is an admirable steam coal, but we are unable to 
say how you can obtain small quantities in the North of Englond. Hirwain 
coal is also very good. It can be had in London. We fancy that your 
— would be to apply to some London firm, such as Rickett and 

mith, 

A. B.—(1) The word is used in a very vague way ; properly, it appears to us to 
mean the difference between the centreof the eccentricand the centre of the shaft, 
and not double the difference. (2) The words “live” and “ dead” pulleys 
are new to us, and we are unable to define ther meaning. (3) A Jack 
arch is a flat brick arch turned between two girders to fill up the space 
between them, and is used in the construction of fireproof flooring, dc. 

A‘ DENT.—The equation for Porter's governor may be thus stated. 
Let B be the load hung by a pair of links equal in length to the ball rod. 
Let A be the collective weight of the ball. Then the centrifugal force is 





that due to A alone, and the effect of gravity is that due to A + 2B, and 
the altitude for a given speed is greater than that for a simple revolving pen- 


dulum in the ratiol 428 For further infermation, see Rankine, on 
* Machinery and Millwork,” p. 413, 





BOOKBINDERS’ ROLLERS. 
(To the Bditor of The Bngineer.) 
Sir,—Can you oblige by giving us the name of a good maker of rollers 
for graining bookbinders’ cloth ? H. anv R. 





CORK-CUTTING MACHINES. 
(To the Bditor of The Engineer.) 
Srr,—Will any correspondent kindly-supply me with the names of 
makers of hand cork-cutting machines ? T. E.R. 
December 5th, 1871 





MEETINGS NEXT WEEK. 
Tue Institution oF Civit Encinerrs.—Tuesday, December 12th, at 
8 p.m. : (1) Discussion, “‘ Stresses of id Arches.” (2) “ The Sumerset 
Dock, Malta,” by Mr. Charles Andrews, M. Inst. C.E. 





Tue Enorveer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on we terms (paid in advance) :— 

Ralf goartg (ineluding double nu: — oo lds. 6d. 

w waite ly (including ——— Lyme aa y 21 9s. Od. 

it occur, an extra ge of two shillings i. annum 

Ln ang cities oe espe pata 

8 ing i per 
are to be addressed to the isher, e's Sooid Mick Richer all other 
letters to be addressed to the Editor of Tar Encrverr, 168, Strand. 

Advertisements cannot be inserted unless delivered before siz o’clock on Thurs- 
elitenge ; sack line afterwarde miner y ft, - 4 

‘ings ; ine ni ine averages ci F 
blocks are charged the same rate for the space they All. AU single advertize- 
ments from the country must be accompanied by stamps in payment. 
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FIELD ARTILLERY. 

A report has just been printed by the War-office con- 
taining a summary of the ings of the Committee on 
“ High-Angle and Vertical Fire from Rifled Howitzers and 
Mortars,” and on “ Muzzle-loading Rifled Guns of Large 
Calibre for;Field Service.” Thereport in question ismade with 
reference to the 16-pounder gun, now recommended for the 
Service by this committee, It would be difficult to name a 
subject, connected with artillery matters, of greater import- 
ance. In the field, whatever may be the value of the 
work performed by individual batteries, the decisive effects 
are produced by massing guns; and for this pu pieces 
of heavy .calibre are retained in reserve, and are kept 
in hand for the moment when their fire may be brought to 
bear on an important point with crushing and decisive 
effect. The 16-pounder, then, is the gun that must strike 
the telling artillery blows in our future battles. It behoves 
us to weigh well any decision governing the power and 
characterof such an arm. Thereport before us commences by 
relating the preliminary steps that brought the Committee to 
the final aspect of the question. They were, it seems, in- 
formed that “the great object in view was to ascertain and 
lay down definitely what should be the weight and calibre 
of the largest class of rifled guns suitable for field service,” 
Certain existing bronze guns—9-pounder smooth bores, of 
13 cwt. and 10 cwt.—were placed at the dis; of the 
Committee,which guns they converted intorifled 20-pounder 
howitzers ; these gave, as might be expected, unsatisfactory 
results. Fake oes was the minimum weight of projec- 
tile which would give good proportions with so large a bore 
as that of the 9-pounder smooth bore, viz., 4in., after con- 
version. And twenty pounds was too heavy to admit of 
the required mobility. Then the metal a to be too 
soft. e axis of the trunnions fell below that of the 


bore, and there was great lerance in these guns ; 
all these caused difficulties warranted their condemna- 
tion. <A proposition was made by Major Palliser to line 


them, and at the same time to reduce their calibre and im- 





prove their proportions ; but so much alteration was re- 
quired that it appeared unlikely that there would be such a 
saving of expense as to cee mw pa a patched 
gun, or a pew carriage, in erence to a new gun alto- 
gether. The Committee, therefore, recommended the 
manufacture of two guns, of a weight of from 11} cwt. to 
12 cwt., with a preponderance not exceeding 10 lb.; “ that 
their calibre should be between 3°5in. and 3°7in., which- 
ever might be found best suited to a shrapnel shell weigh- 
ing from 16 Ib, to 17 1b., and a common shell about three 

ibres in length ;” that the rifling should,have a uniform 
pitch of one turnin thirty calibres,and that the service charge 
should be 3 1b, On the 17th of January, 1871, accordingly, 
trial was made of a gun, whose weight was 11 cwt. 2 qr. 
21 1b., its calibre was 3°6in., and its preponderance 10 Ib. 
Its shrapnel weighed 16 Ib. 53 oz. and its common shell 
was 10°25in. long. Itconformed, in fact, with the required 
conditions, and this gun in all essentials corresponds with 
that finally recommended for adoption into the service. 
An important question, however, arose, before this conclu- 
sion was arrived at. “The attention of the Committee 
was drawn to the advantage of a 3’3in. bore for a 16-pounder 

n, for which bore, it was contended, a projectile might 

constructed capable of sustaming velocity longer than 
any other projectile of the same weight ”—and we must 
assume of the 3°6in, calibre. Comparing the projectiles of 
the two calibres as to their powers of flight, it appeared 
that, supposing them both to start with an initial velocity 
of 1350ft., their remaining velocities at 1000 yards would 
be 1052ft. per second for the smaller, and 1020 for the 
larger calibre; and at 2000 yards range their respec- 
tive velocities would be 920ft. and 889ft. per second. 
So it was agreed to make trial of a gun of 3:3in. calibre 
as it was found that the useful capacity of the shrapnel 
shell would not be materially affected by the decrease of 
diameter, and the twist of 1 in 25 was given to this gun. 

The two guus then “ were tried at Shoeburyness, both 
having the same length of bore, and both being rear vented. 
It was found that the reduced calibre gave an increase in 
length of 2in. to the cartridge, and interfered with the 
rapidity of ignition of the powder, so that the initial velo- 
city of the 3°3in. gun was only 1307ft., against 1358ft. ob- 
tained with the 3°6in. gun. Fired at 2 deg. of elevation, the 
smaller calibre ranged 1057 yards, the larger 1187. At 
9 deg., the smaller 2172, and the larger 2228 ; but fired at 
10 deg. elevation the projectile of the former gun had suc- 
ceeded in overtaking that of the latter, obtaining at this 
elevation a range of 3619, against 3596.” The powder em- 
ployed throughout was that known as service R.L.G. The 
accuracy of the two guns was about the same. The 3’6in. 
bore was therefore recommended. 

This all seems so sound, so reasonable, that the conclu- 
sion appears almost foregone before the end of the 
trial. Nevertheless, after all the experiments that have 
been made during the last few years on the resistance ex- 
perienced by projectiles in flight, the apparent insignifi- 
cance in the effect of the difference of calibre between 
33in. and 3°6in. seems strange, and calls for close scrutiny. 
The weights of the shells are equal, and the resistances are 
in the proportion of 1089 against 1296 at any given velocity. 
In examining the report more carefully, the first question 
that arises is, “ Why do the Committee estimate by com- 
parative velocities at various points, and then, instead of 
reporting as to this, change their ground, and give the 
ranges due to various elevations?’ ‘This seems to obscure 
rather than toclearup the matter, “It was contended,” they 
say, “that the er bore was capable of sustaining its 
velocity longer.” The contender was, at all events, right so 
far, for it is absolutely impossible that this could fail to be 
true, The Committee, however, urge that the length of the 
cartridge of the smaller bore prevented rapid ignition of 
the powder, so that the projectile started with a lower velo- 
city. Venting at the rear was all against the small bore ; 
but assuming this was necessary, why is no more said of 
velocity? It is hard enough to be handicapped, but then 
to have attention called to the relative positions at starting, 
as though it were the finish, is indeed adding insult to in- 
jury. ving noticed the velocity that told agaiust the 
small bore, not one word, more is said on the subject ; the 
key is changed, and we only hear of ranges due to various 
elevations, as if the contender had said that the smaller 
calibre would have a higher initial ey. 

But it may be asked, if two projectiles leave their guns 
at the same angle of elevation, does it not follow that the 
one that obtains the greatest range has, on the whole, 
travelled the fastest, since they both must fall at the same 

ce? Certainly it has travelled the fastest on the whole, 

ut here lies the pith of the question. Is it the object 
that the shell should travel as as possible, or that it 
should hit as hard as It may be that the 3°6in. 
shell starting faster is not “overtaken ”—this seems to be 
the Committee’s cunception—by the shell of smaller calibre, 
but if the Poe “¥ i gar it, if, in fact, 
though still behind it on its , its velocity is » 
it - J a harder blow, the weight of the two shells being 
equal. Surely two or three inches in the height of the 
trajectory can hardly make up for this. If we accept, 
then, the initial ——— furnished by the Committee them- 
selves, will our readers believe—calculating by means of the 
tables drawn up by Professor Bashforth—it appears, even 
at the end of a thousand yards’ range that the remaining 
velocities stand 1031 ft. per second for the smaller calibre, 
nen ee ? That is, the former shell has 
ne what was “ contended”—it has sustained its velocity 
so much better than its rival that, even starting at a con- 
siderable disadvantage, it is already moving the faster of 
the two, and will strike the harder blow. It has, in fact, 
commenced to overtake the shell, At 1500 yards 
the respective velocities are 958ft. against 939ft.; at 2000 
yards they are 902ft. against 877ft.; and at 2300 yards, 
872ft. against 844ft.; the shell of smaller calibre continu- 
ally increasing in power as compared with the other. 
But the Committee may say, it is still behind it. Let 
us try to look at the matter, then, from this point of 
view. Isitthe great object to get in the shot as quickly as 
ee ee If two men fight one soe Po the stronger, but 
isadversary may get his blow in ; he may, in short, 





Sa a es black wen a he has time to strike. We he 
e larger calibre may, at a certain range, perhaps 
strike the object °02 of a prs sooner than ita rival, and 
its may be an inch or two lower in the air. If this 
is the argument, we ought indeed to insist on our gunners 
ing trained to drill with rapidity. If the decimal part 
of a second in the date of arrival of a projectile is of such 
pre-eminent im , it is sad to reflect how many times 
*02 of a second may be lost by a cough, almost by a wink. 

To return to the trajectories of the shells, It appears 
that at 3000 yards and over the tables are turned, for here 
we are informed, the one of smaller calibre has “ overtaken” 
its rival, and won the race. No great stress seems laid on 
this circumstance, the range being a long one, only 500 
yards short of two miles. ut we must recollect that we 
are discussing reserve artillery, in which range and power 
at long ranges are of primary consequence. The fact is 
we are now coming to the most important ground on 
which the smaller calibre might claim that advantage. 
Reserve artillery strike the decisive blows in battle; in 
almost all cases the guns are brought up and called upon 
to open fire, in the teeth of, at all events, some pieces alread 
in action. This is a service that may be one of great diffi- 
culty and danger. General Okouneff, the most enthusiastic 
advocate for massing guns, considers that it is impossible 
for batteries to come into action under the fire of a 
really powerful artillery with a hope of success, Surely 
under these circumstances it is difficult to insist too 
strongly on reserve artillery having a superiority in 
range, and in power at long ranges, over light or ordinary 
field batteries. Suppose the order given to bring up the 
reserve guns for a decisive movement. Every fifty yards 
the batteries advance they become subject toa great aug- 
mentation of casualties, not only because during such an 
advance they are exposed, and are liable to be crippled or 
checked, but because they are coming under a fire Dhich is 
growing each moment more powerful, and which, as yet, 
they have not answered ; because they may be traversing 
ground over which the enemy have been, as it were, prac- 
tising, and of which they kuow the range of every 
spot, and because every 50 yards they have to move 
increases the difficulty of opening fire simultaneously, and 

enerally necessitates the batteries closing on each other 
laterally, Here, then, the stand is to be made. The 16- 
under, of 3’6in. calibre, can hardly be said to be superior 
in range to the field batteries already in the service; nay, 
it remains to be shown that it is at all superior in this 
respect to the Armstrong 12-pounder, which has so long 
been our field battery gun, for though the projectile of the 
3°6in. gun has a higher initial velocity, the resistance of 
the air acts with more power on it, so that the 12-pounder 
may even have the greater range at the higher angles of 
elevation. 

It is curious, however, that the Committee have conceded 
one advantage that might have been urged in favour of 
the 3°6in. bore as compared with the 3°3in. bore, viz., that 
the shell must have the superiority in interior capacity, 
from the fact that it is more compact in its form than its 
more elongated rival. This ought to tell both on the 
number of bullets contained in its shrapnel and in the 
bursting charge of its common shell. It seems, however, 
from the report, that this is not very manifest, probably 
from the fact that the bullets — to be of a size fitting 
with less loss of space in the shell of smaller calibre. On 
the other hand, we cannot but believe that had any ex- 
tended trial been made at long ranges, the smaller calibre 
would have proved its superiority in accuracy in flight. 

Altogether, we would express a hope that, since the 
3°3in. gun has achieved what was contended for it, that 
since it has proved itself superior in all respects at lon 
ranges, and superior in striking velocity at 1000 yards an 
over, that it will not be condemned because at the shorter 
ranges it has a “ date of arrival” of a small decimal part of 
a second greater than its rival, or because its trajectory is, 
under these circumstances, 2in. or 2in, higher, 


HEATING FEED-WATER, 


Mvcn ingenuity has been exhibited by numerous in- 
ventors in designing apparatus for heating feed-water, but 
an examination of most of the schemes proposed for effect- 
ing this purpose will prove that a aw deal of ignorance 
exists as to the conditions to be fulfilled before success in 
the highest sense of the word can be commanded. The 
general principles involved are very simple. A pound of 
steam at atmospheric pressure, 1468757 lb. on the square 
inch, the barometer standing at 29°9218in., and the 
temperature being 212 deg., contains 1146°6 units of heat, 
each unit representing the quantity of heat required to 
raise one pound of water 1 deg. Fah. Any feed-heating 
apparatus worked by the exhaust steam from the engine 
can only raise the feed-water to the temperature proper to 
the barometric pressure at the time being, provided the 
engine is of the non-condensing class. This temperature is 
universally taken for convenience as 212 deg. If the 
ordinary temperature of feed-water were zero, then the 
whole advantage that could be derived from a heating 
apparatus would be represented by “a = 5°408, or 
17°54 per cent. But it is a physical impossibility to have 
fook-tohin at zero, and we have given the preceding figures 
only to show that the maximum theoretical saving to be 
effected by raising the temperature to 212 deg. is 17°54 per 
cent, The normal temperature of feed-water in Great 
Britain may be taken at 57 deg., and this temperature 
must be used, consequently, as the basis of any calcula- 
tions intended to determine the maximum economical re- 
sult to be ex; from a feed-heater. Deducting 57 deg. 
from 212 deg., we have 155 deg. The best feed-heater, 
therefore, working by waste steam, can save but 155 unite 
of heat out of 1146°6, or 13°4 rant. We have heard it 
magne hy sme, who, ong, w better, that, although 
this may be true of a boiler working at or about atmo- 
spheric pressure—much as Watt's earlier engines did—it 
inch, because the whole heat contained in 1 Jb. 
that pressure is taken to be 915°58 only; and that, asa 
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consequence, the calculation stands = 23 per cent. 
But these gentlemen forget that the water has to be 
heated after it enters the boiler by tine difference between 
212 deg, and 251 deg. The total number of units of heat 
in 1lb. of steam of a total pressure of 50lb. on the 
square inch is, in fact, 1167‘99 dey., so that the saving 
effected by the use of a feed-water heater is actually 
reduced as the boiler pressure increases, It is not 
our purpose here to describe minutely specific forms of 
heating apparatus, but to deal with the principles on which 
they operate; and we shall consequently do no more than 
allude to the fact that the simplest, and therefore best, wa 
to heat feed-water, when a non-condensing engine is used, 
consists in blowing a portion of the waste steam back into 
the tank from which the feed-pump draws, _ Lf this tank is 
suitably arranged, and the influx of cold water is con- 
stantly maintained at one end while the feed-pump draws 
from the other at a higher level, uo difficulty will be expe- 
rienced in raising the temperature very nearly to the boil- 
ing point. The excessive simplicity of such an apparatus 
is no small recommendation to its use; and we find this 
principle now adopted by nearly all makers of portable 
engines—a hose being led back from the exhaust pipe to the 
water bucket or tank. By this simple device some 8 per 
cent. or 10 per cent, of the fuel is usually saved. 

We have now to deal with a totally different class of 
feed-heaters—to wit, thos2 used with condensing engines, 
The feed-water drawn from hot wells usually has a tempe- 
rature of 100 deg. to 120 deg.—say, 100 deg., and therefore 
the saving to be effected ‘by raising the temperature to 
212 deg.—as has been proposed by making the feed- 
water circulate round a long eduction pipe extending from 
the valve chest{to the pon oa only amount to 
about 9°7 per cent., even if the temperature of the exhaust 
steam was that proper to the terminal pressure of the 
cylinder, which it is not, as the instant the exhaust 
port is opened it falls in well made engines to the 
temperature proper to the condenser, or nearly so. Feed- 
heaters, used in connection with condensing engines always 
operate, therefore, through the agency of the waste 
heat passing from the boiler flues; and it is very diffi- 
cult, for reasons which we shall now explain, to con- 
trive a really satisfactory heater operating in this way. We 
have found by experiment that in a good Cornish boiler 
the gases at the end of the flue, when just leaving the 
boiler, had an average temperature of 400 deg., the boiler 
pressure being 50 lb. above the atmosphere, corresponding 
to a temperature of 297 deg. Fah., and this may, within 
certain limits, be taken as representing good stationary 
engine practice, when the boilers aregproperly set and the 
draught is not forced, Now, in Brats numbers, we may 
assume that to bring the feed-water to the temperature of 
that in the boiler one-fifth of the whole quantity of heat 
required to ‘convert each pound of water into steam must 
be supplied in the heater. Ifthe heater were as eflicient 
foot for foot, as the boiler, it would follow that it must 
even then have one-fifth of the whole heating surface of 
the boiler. The efficiency of any given area of heating 
surface depends, for one thing, on the difference between 
the temperatures at opposite sides of the plates, and we 
think it quite unnecessary to enter into any calculations to 
prove that the efficiency of a square foot of boiler surface 
must be very much greater than a square foot of heater 
surface, This being true, it follows that the heater, to be 
efficient, must have much more than one-fifth of the 
surface of the boiler; and if this fact was generally 
borne in mind we should hear less than we do of the 
extravagant claims put forward by some makers of heating 
apparatus, who assert that they can save 20 and even 25 
per cent. of fuel by the aid of heaters which do not present 
one-twentieth of the heating surface of the boiler. It is 
true that some boilers are so badly proportioned, or so 
improperly set, or fired so hard that, au immense amount 
of heat is wasted up the chimney, and in such cases even a 
small heater will do good, and probably save much fuel, 
But with properly set and designed boilers the heating 
apparatus must present a very large surface, certainly not 
less thian one-fourth that in the boiler, if the feed is to be 
raised much above 212 deg.; but any heater so constructed 
that it will take up from waste gas, already lowered to a 
temperature of 400 or 450 deg., enough heat to raise the 
temperature of the feed to that of the boiler, will effect 
a very considerable saving. Let us say, for example, that 
the boiler temperature is 300 deg , corresponding to a total 
pressure of 671b.; then the saving effected by heating 
the feed-water to 300 deg.,instead of injecting it at 57 deg., 
1173°4 
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The moment we attempt to construct such an apparatus 
we find ourselves beset with troubles. In order to 
obtain enough surface within a moderate space, the heater 
must consist of some arrangement by which the water is 
cut up into filaments or streams. Therefore, all these 
heaters, or “ Fuel Economisers” as they are sometimescalled, 
consist of some arrangement of tubes, vertical, horizontal, 
spiral, or inclined. These tubes, and the parts connected 
with them, must be competent to withstand the boiler 
pressure, and this they can be made to do without much 
difficulty. The great obstacle to their use, however, lies in 
the fact that they cannot be kept clean without special 
and more or Jess complex devices. It is easy enough to 
get rid of the soot which is freely deposited on the outside 
of the tubes, and various arrangements of continuously 
working wire brushes, scrapers, &c., have been patented for 
this purpose, some of which are in use; but it is next 
to impossible to get rid of the deposit within the tubes, 
The salts of lime and magnesia, held in solution in most 
waters, are freely thrown down the moment the water is 
heated above 212 deg., and the consequence is that the 
pipes rapidly become furred up and inoperative. If they 
remain sufficiently open to suffer the feed-water to pass 
through them, it is only because the incrustration is so 
thick that the water is no longer made hot enough to 
throw down any deposit. 

It must not orgotten, however, that this very diffi- 


will be represented by = 4°82, or 20°7 per cent, 


culty may be made to work for good. If the deposit takes 





lace in the heater, then it cannot take place in the boiler. 
What is wanted is a heater, to be used in connection with 
stationary boilers, which will work as a separator as 
well, from which every particle of deposit can be easily re- 
moved from week to week. Such an apparatus could not 
fail to be popular in the highest degree, and we believe 
that it can be produced. In its production, however, lies 
a neat problem, which we beg to commend to the atten- 
tion of our readers, 





THE COTTON GIN TRIALS. 


Many months ago an advertisement appeared in our paper 
announcing that the Indian Government were prepared to grant 
prizes for the best cotton gins that could be made. After 
numerous delays the testing of the gins entered for trial has 
commenced at last, and as it will be prolonged for some days, we 
shall do no more now than publish the following information 
concerning the general arrangements which have been courteously 
placed at our disposal by Dr. Forbes Watson. The trials take 
ee at Messrs. Percival and Patteson’s mill, Jersey-street, Ancoats, 

fanchester. The organisation and direction of the trials have 
been entrusted by her Majesty’s Secretary of State for India in 
Council to Dr. Forbes Watson, reporter on the products of India, 
with whom has been associated Major-General Frederick Cotton, 
C.S.I. The Cotton Supply Association, in the general interests of 
the trade, have appointed for the occasion a Committee consisting 
of Mr. William Armitage, Mr, Edward Walmsley, Mr. Edward C, 
Howard, and Mr. Isaac Watts, Secretary of the Association. The 
Council of the Society of Arts have asked Sir William Fairbairn, 
Bart., Sir Joseph Whitworth, Bart., Mr. Andrew Cassels, and Dr. 
Grace Calvert, together with Mr. Le Neve Foster, the secretary, 
to represent the society at the trials. Every facility will be given 
to members of other associations or corporations concerned in the 
preparation and manufacture of cotton, as also to all persons, 
practically interested in the matter, to witness the proceedings. 
In addition, the ——_ will be carried out in constant co- 
operation with the different cotton gin manufacturers—or with the 
agents—who have entered machines for trial. The trials will thus 
be conducted under the actual inspection of the different parties 
interested in the results. This will form a guarantee for the strict 
and impartial execution of the programme, and will help to insure 
a satisfactory solution of a question of vast importance to the 
trade of India, 

















The seed cotton of different kinds available for the trials 
amounts to upwards of 70,0001b., and consists of the following 
varieties. namely :—Broach, Dhollerah, Candeish, Madras (two 
kinds), Dharwar American, American Uplands, and Egyptian, 
together with smaller quantities of Sea Island and Brazilian, 

(1) The trials take place from 10 a.m. to 3 p.m., and will pro- 
bably last until the 20th December. 

(2) As arule only a limited number of the gins will be at work 
simultaneously. 

(3) On the part of the direction care will be taken to maintain 
the room during the entire duration of the trials at an equal tem- 
perature—to provide every gin with cotton of the same descrip- 
tion, and in as nearly as possible the same condition, as also to 
keep the motive power constant during the whole time. A series 
of definite tests will be applied to show how far those conditions 
have been fulfilled. 

(4) The management and feeding of each gin will rest entirely 
with the makers or their agents themselves, and no one will be 
allowed to touch or examine any machine without their consent. 

(5) The kind of cotton to be used to test the several gins will be 
a matter of special agreement with the representatives of the gins. 
It is, however, considered to be desirable that each gin should be 
tested with all the varieties of cotton in stock. 

(6) The result of every day’s trial will be contained in a “‘ Daily 
Record” kept separately for each gin, and the accuracy of the state- 
ments contained in it will be attested by the signature of the agent 
responsible for the gin. If the agent should take exception to any 
entry, or if he should like to record any remarks respecting the 
day’s trial, he must do so in writing in the ‘* Daily Record” and 
on the day to which it refers, No subsequent rectification will be 
admitted. A book will likewise be provided for the entry therein 
of remarks by any of the gin makers or visitors, All complaints, 
duly signed, must be entered in this book. 

(7) The particulars to be entered in the “‘ Daily Record” will 
be the kind and weight of seed cotton used, the weight of clean 
cotton and of seed turned out, the time of starting and stopping 
of the gin, the duration and causes of stoppages occuring during 
the work, &c. 

(8) The weight of the clean cotton and seed turned out will be 
taken at the end of each day, and the bags then sealed and stored 
in such 2 manner as to prevent all possibility of tampering with 
their contents. 

(9) The force consumed by each gin during its working will be 
tested by means of a dynamometer, under the supervision of Mr, 
Amos, who for upwards of twenty years has conducted similar 
experiments for the Royal Agricultural Society of England. 

(10) The quality of the cleaned cotton, as usually tested, de- 
pends not on the action of registering instruments, but on the 
opinion of experts, Precautions will therefore be necessary to 

revent even the imputation that partiality or accident can have 
influenced the result. For this purpose a mode of dealing with 
the samples has been devised which will prevent any one identify- 
ing the gins from which the different samples have been taken. 
The samples, under these conditions, will be submitted to the 
broker and spinner, and only after all the valuations and reports 
have been obtained will the seals be broken which afford the key 
to the identification of the samples. 

(il y of those valuations, the cotton may be sub- 

to tests in order to arrive at a more exact determina- 
pS effect produced upon the quality of its fibre by the 
‘eren’ 


gins. 
In the annexed ground plan, A is the opening and mixing-room ; ' 





B, room for trial of gins, The gins are numbered from 1 to 19; 
O, blowing-rooms attached to dharwar sawgins ; D, bays for storing 
seed cotton ; E, bays for reception of cleaned cotton ; F, office ; 
G, laboratory ; H, entrance. 





PRIVATE BILLS OF THE SESSION. 

ANOTHER stage has been passed by the promoters of private 
bills, in the deposit of the plans, sections, and books of reference, 
which had to be delivered on or before November 30th, at eight of 
the clock, at the offices of the vestries, clerks of the peace, the 
Board of Trade, and the private bill offices of the Houses of Lords 
and Commcns. Only a very small number of the bills of which 
notice of intention to apply has been advertised in the Gazetle and 
many other papers have failed up to this point, but it is nearly 
certain that between now and December 21st, when copies of the 
bills have to be lodged, thore will be found “lions in the way ” 
that cannot be got past, and further on the progress of a number 
of others will be barred by the examiners on standing orders. The 
number of sets of plans and documents deposited on the 30th of 
November is not an indication of the number of private bills to be 
petitioned for, seeing that there are many money bills, bills for ar- 
rangement of capital, for extension of time to purchase lands and 
construct works, for powers to borrow, and other objects that do 
not require “‘ plans” or ‘‘ drawings ” of the kind deposited on the 
30th. The sets of documents lodged are 270 in number, against 
237 deposited last year, and 186 in 1868, 130 in 1869, and 140 in 
1870. The numbers for the last two years include the projects in 
which the promoters have proceeded by provisional orders from tho 
Board of Trade, as well as those that have proceeded by bills. 

For the coming session there are, so far, 270 projects on foot in 
which new works are involved. Of these there are 144 bills re- 
lating to railways, including about eighteen Irish bills, some of 
them unusually important. There are twenty-eight tramway bills, 
and fifty-three miscellaneous bills, which include nearly forty im- 
provement, corporation, gas and water bills. In addition to 
these 225 bills, there are forty-five other projects that, if passed by 
the Committees, will be thrown together into a voluminous Pro- 
visional Order Bill, or into a number of such bills, and be sub- 
mitted to Parliament for confirmation. The provisional order 
projects include eighteen for tramways and twelve for gas and 
water supply. There will be, as appears at present, as: many as 
forty-six tramway schemes submitted to Parliament for sanction 
in the ensuing session. It appears certain that an unusual pro- 
portion of the bills to be ooteatised, if they are rigorously and 
Pavan or A prosecuted, will show more than the average aggre- 
gate of “ fight,” and that the melées will be of an involved and com- 
plicated nature. Taking the tramways, for instance: Glasgow has 
six tramway bills, Bristol has four, Birmingham three, and 
Brighton, Hull, and Sheffield two each. Among other towns 
whence,tramway schemes will come are Aberdeen, Belfast, Dun- 
dee, Leeds, Manchester, Newcastle-on-Tyne and Gateshead, 
Southampton, Aldershot, Dover, Deal, and Sandwich, Exeter, 
Leamington and Warwick, Norwich, Plymouth, Stirling, Totten- 
ham, Tynemouth, &c. 

The great fights, however, will be among the railway bills, and 
notably the grand battle between the Great Northern and the 
Midland companies and the allies they may respectively be able 
to muster. It is certain to prove as vigorous and protracted a 
contest as that which was prosecuted last year in Sir Hedworth 
Williamson’s Committee on the coalowners’ line. The drawings 
and other documents have all been duly lodged for the Midland 
extension to Doncaster and for the Great Northern extension to 
Derbyshire and Staffordshire. The Manchester, Sheffield, and 
Lincolnshire Company are also to have a hand in the fight, in also 
proposing an extension from Worksop to Doncaster. The com- 
pany last named also proposes to make a Market Harborough, 
Worksop, and Nottingham line, and an independent company 
proposes a line under the same title. 

The schemes for crossing the Severn are an interesting group, 
no fewer than six in number. They are—(1) The South Midland, 
for a direct communication between Southampton and South 
Wales. The main line and branches of this important project 
will involve about 113 miles of new line, with an aggregate of 
nearly eight miles of tunnelling, and a bridge across the Severn. 
(2) The Western Junctions, in surveying which lives have been 
risked both on land and water—one of the surveying staff has been 
nearly killed in a row which arose from their being found pro- 
secuting their vocation in the grey of the morning over lands that 
they had not asked or obtained leave to traverse. The Western 
Junction scheme will cross the Severn near Sharpness by a 
viaduct 880 yards long, and embankments of 286 yards. ‘The 
total length of new line will be six and a half miles. (3) The 
Severn Bridge, also at Sharpness; bridge, 1404 yards long; 
line, five and a-half miles long. (4) The Severn Bridge Railway 
(Beachley); bridge, 1750 yards long; new line, seven miles. (') 
Severn Tunnel Railway under the Shoots ; length of tunnel, 7040 
yards, of which 4000 yards are under the river; length of line, 
eight miles. (6) Severn Bridge (Portskewitt); bridge at the 
Shoots, 390 yards long ; length of new line, forty-two miles. 

The projects for increased facilities for locomotion in and near 
London are numerous and worthy of separate mention. One of 
them is startling by its boldness, notwithstanding the wonders in 
the way of underground lines with which we have become familiar. 
The scheme in question is the proposed Mid-London Railway, in 
two sections, which it is intended shall run into each other at or 
near the west end of Oxford-street. The west section will form a 
junction with the congeries of lines at Willesden, and to the east 
it is proposed that the line will form junctions with the London 
Central (formerly Euston, St. Pancras, and Charing Cross), with 
the London, Chatham, and Dover line, near Farringdon-street, and 
with the East London at St. George’s-in-the-East. In so far as 
the engineering of such a line goes it is quite practicable, but 
we should fear that the raising of the necessary capital is alto- 

ether problematical. The promoters ask for special provisions for 
» sae and for powers of undermining buildings. The terms of 
the notice lead to the inference that the promoters have “‘ ex- 
pectations” in the way of ‘‘contribution, subscription, and 
guarantee,” from a number of companies, including the London 
and North-Western, the Midland, the Great Northern, the Brigh- 
ton, the South-Western, the South-Eastern, the Chatham, the 
Great-Eastern, and the East London, 
[| [Notice of other schemes for which plans, &c., are duly lodged, 
including the London projects, must be reserved, 








Tue Cerservs Guns.—The Melbourne Argus gives along account 
of two days’ shooting from the four 10in. 18-ton guns of the low 
freeboard monitor Cerberus, recently sent out as a colonial 
defence ship. From this we gather that the shooting on both 
days was bad, and that only two shells out of all that had been 
tired since the Cerberus arrived in the colony had burst when 
desired. As the guns are believed to be faultless, and the Scott 
carriages answered admirably, the fault must lie in the projectile 
and its fuze, and in the want of proper means of ascertaining the 
distance, which varied from 2500 yards to 3700 yards. On the first 
day five shells were fired, of which only one reached its intended 
destination, and none burst as desired. On the second day, six 
shells were fired, of which only two fell near the target, and only 
one burst. As observations were not taken at right angles to the 
—_ even the good results obtained are doubtful. We are not 

w many ‘‘ noisy” shell were fired, but none broke up 

, and only one burst out of eleven. Inva' le ships 

with monster guns, the shells of which do not hit the object, or 

hitting don’t burst, are very inoffensive war machi Something 
more is evidently wanted. 
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THE PATENT JOURNAL. 
Condensed trom the Journal of the Commissioners of Patents. 


Grantsand Dates of Provisional Protection for Six Months 

2737. Caartes Ranpotra, Pollockshields, Renfrewshire, N.B., “ Im- 
provements in common road steam carriages, and in part applicable to 
railway locomotives,” 


2743. Joun Ropert Breckoy, Sunderland, Durham, os Sw Joy, 
y 





Middlesbrough, Yorkshire, ‘‘ Improvements in bi or ing 
and cleanin; "—16th October, 1871. 
2749. James STAD CrosLanD, Manchester, “Imp ts in steam 





or generators.”—17th October, 1871. 
2833, Jawes Francis WaRNER, Charles-street, Middlesex Hospital, “ Im- 
provements in the ornamenting of garments and of silk, woollen, and 
other fabrics.”—w3rd October, 1871. 
2881. Ricaarp Howson and Jonw James Tuomas, Middlesbrough-on- 
Tees, Yorkshire, ‘Improvements in puddliag furnaces.”—27th October, 


1871. 

2915. Jutrus ABranams, Sydney-street, Commercial-road, London, “ Im- 
P ts for obtaining ventilation in wearing apparel.” 

2921. Samuet Jonn Macuen, Liverpool, ‘Improvements in boilers used 
for the circulation of hot water for heating hothouses and other similar 
structures,” 

2922. RicHarp Wisper, Farningham, Kent, “Improvements in steam 
ploughs.”—31st October, 1871. 

2927. Cuartes Mosevey, Manchester, “‘ Improvements in the manufac- 
ture of bowls for calenders and other purposes.” 

2929, Jonn Grarrix and CaristorHer Gratrix, Preston, Lancashire, 
“An improved method or meth for damping and drying yarus, 
e and other articles, and in machinery therefor.”—lst November, 

oa. 

2941. Jean Baptiste CHartes ANTOINE Papier, Lorrimore-square, 
London, ‘‘ Improved apparatus for the prevention of smoky chimneys, 
giving at the same time perfect ventilation for houses, ships, lanterns, 
and public buildings.”—2nud November, 1871. 

2983, ALEXANDER MeLviLte Ciark, Chancery-lane, London, “ The manu- 
facture of solid tribasic phosphate of ammonia, applicable for various 
useful purposes.”—A communication from Lucien Henri Blanchard, 
Ivar Bang, and Louis Léon Henri Provost, Boulevart St. Martin, Paris. 
—6th November, 1871. 

3033. Joun Josep Ney, Pentonville-road, Islington, London, “An 
improved method of preventing horses and other beasts of burthen 
— ‘slipping or falling on asphalte or other roads.”—10th November, 





3052. Ricnarp WILKINGTON, Leeds, Yorkshire, “Improved apparatus for 
ruling paper in a wave, diamond, or any other irregular form.”—11ti 
November, 1871. 

8072. JosepuH Heap, jun., Chorley, Lancashire, ‘‘ Improved self-acting 
door fasteners for railway wagona and carriages, or any other kind of 
doors.”—14th November, 1371. 

8073. Francis Aspury Sawyer, Massachusetts, U.S., “An improved 
process or means of restoring spent indigo so as to enable it to be used 
or utilised to adventage.” 

$082. Peter Jensen, Chancery-lane, London, “An improved similar 
agricultural implement for ploughing and other purposes.”—A com- 
—— from Janus Schmidt, Copenhagen, Denmark.—15th November, 

871, 

$105. Cuaries Burett and Georce Joun Fowe t, St. Nicholas Works. 
Thetford, Norfolk, ‘‘Improvements in elastic wheel tires,”--l6t 
November, 1871. 

$111, Lawrence Moses Jacon, Birmingham, ‘‘ An improvement or 
improvements in the manufacture of pendants, lockets, studs, brooches, 
buttons, and other similar dress fastenings and ornaments.” 

$113. Wittiam Howirt, Ilford, Essex, “Improvements in the con- 
struction of the roofs of horticultural and other buildings and 
structures.” 

8115. ALrRep Vincent Newton, Chancery-lane, London, ‘‘Improvements 
in the manufacture of manure.”—A communication from Pierre Hip- 
polyte Tessier, Guillaume Etienne Honoré Henri Tessier, and Pierre 
Charles Tessier, Paris.—17tk November, 1871. 

$120. Epnraim Deata and Joun ELLwoop, Leicester, “‘ Improvements in 


scutching wheels.” 

$121. Tuomas BispHam Kay, Bolton-le-Moors, Lancashire, “ Improve- 
ments in hi for bing and preparing cotton and other 
fibrous materials.” 

$123. Puttie Morris and Simon Macnus Davis, New Bond-street, 
London, “‘ Improved means for raising, lowering, and holding German 
tinder in cigarette, match, or other like cases.” 

$124. THappgus Hyarrt, !|Gloucester-gardens, Hyde Park, London, “ Im- 
oat ny in the ———- of fireproof buildings, and in the 

o loyed rein. 








“) Sl 

$126. Jonn Garrett Toncve, Southampton-buildings, London, ‘“Im- 
provements in the production of variegated or mixed coloured threads 
suitable for the manufacture of fabrics of a novel character.”—A com- 
munication from Guillaume Meynier, Paris. 

3129. HeskernH Hucues, Homerton, ‘“‘Improvements in apparatus for 
rotating shafts, » and screw and spur-geared machinery or 
appliances in general.”—18t November, 1871. 

$132. JosepH WitLtoucusy, Plymouth, Devonshire, and Samuet Wi1- 
LouGcuey, Stonehouse, Devonshire, ‘‘ Improvements in the construction 
of corn and seed drills. and manure distributors.” 

3133. Francis Ropert Baker, Leamington, Warwickshire, ‘‘ Improve- 
ments in the manufacture of pens.” 

$134. Georce Jones and Epwarp Grirrin Jones, Dudley, Worcestershire, 
w Improvements in hot blast stoves or furnaces used in the manufacture 
of iron.” 

$135. ALFRED Vincent’ NewrTon, Chancery-lane, London, ‘‘An im- 
ae in hoisting apparatus.”—A communication from Charles 

lin Otis and Norton Prentiss Otis, Yonkers, New York, U.S. 

$136. Tuomas Perry Bromace, Cambridge street, Pimlico, London, 
** Improvements in flutes.” 

8137. SamueL WiLKeRSON, jun., Bassingbouru, Cambridgeshire, ‘ Im- 
proved apparatus or mechanism for raising, shooting, and emptying 
and filling sacks or similar receptacles.” 

3138, Wittiam Henry* Case, Southampton-buildings, London, ‘‘ An 
improved method of and composition for treating paper and fibrous 
—- to increase their strength and pliability.”—201h Noveiber, 

di. 

3141. Henry Simon, St. Peter’s-square, Manchester, ‘‘ Improvements in 
metallic springs and in the mode of and apparatus for adapting them 

@to various purposes.”—A communication from Alfred Egan, Pesth, 


ungary. 

3143. "eum Hatt, Newcastle-on-Tyne, and Taomas Gres and CRARLES 
GetstnarpP, Jarrow-on-Tyne, Durham, ‘Improvements in the manu- 
facture of soda and potash, and of the carbonates thereof.” 

3144, Josern JonN Perry, Red Lion-square, London, ‘‘ Improvements in 
the manufacture of metallic boxes for holding pens, dress pins, hair 
pins, matches, and other small articles.” 

3145. Joseph Musson Wipers, Croxton-Kerrial, Leicestershire, ‘‘ Im- 
provements in the feeding of steam thrashing machines, and in the 

hinery or app employed therein.” 

3146. Epwarp THomas Hucues, Chancery-lane, London, “ An improved 
process for printing on enamelled or vitreous surfaces.”—A communi- 
cation from Samuel James Hoggson, New Haven, Counecticut, U.S. 

2147. James Dopce, Eccles, Lancashire, “ Improvements in steam gene- 
rators and engines.” 

3149. Jonn Wincery, Pl d, Kent, “ Imp 
cases, and boxes.” 

3150. Joun Hotes Bass, Featherstone-street, London, “ Improvements 
in vessels for making coffee and other infusions.” 

$151. Joun JosepH MILLARD, Francis-terrace, Victoria Park, London, 
bo | cad in taps or apparatus to be employed in bottling 





+, m 





in metal cans, 


3153. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘ Improve- 
ments in combined apparatus for the filtration and distribution of 
water.”—A communication from Jean Baptiste Denans, Paris. 

8154. ALFRED HaMLyn WILLIAMS, Fenchurch-street, London, ‘‘ Improve- 
ments in portmanteaus and other similar articles."—2lst November, 


1871. 

$156. James Buick, St. Paul’s-road, CamdenTown, London, “ An im- 
proved apparatus for Sieueegnating atmospheric air with hydrocarbon 
vapours for heating and lighting purposes.” 

oe ae ee prams Anan London, “ te Ben | 
automatic appara’ ‘or playing upon 08, organs, and other keyed 
instruments.”—A communication dy uan Amann, Paris. . 

3159. Jonn Tessutt, Cranbourn-street, Belgrave-road, Leicester, ‘‘ Im- 
pr ts in the facture or prod of terry fabrics.” 

3161. Witt1am Epwarp Carrinoton, Stockport, Cheshire, ‘‘ Improve- 
ments in machinery or apparatus employed in the manufacture of felt 
hats.”—A communication from Adolphe Crespin, Paris. 

$162. Peter Gent, New Brighton, Cheshire, ‘‘ An improved boiler for 
supplying hot water for domestic and culinary =: also appli- 

dings, 


cable for su; hot water to for heatin, hothouse: 
and other iat ra ~— 4 “s _ 
3163. Jonn Rickerrts, Liverpool, “ Improvements applicable to combined 


inkstands and pen-trays, stationery cases, travellers’ sample cases, 
So united chambered depts requiring more then one lid or 
$164, Tuomas James Smrrs, Flee London, “improvements in 
way rolling stock, in permanent way to be used in connection 
therewith.”—-A communication from John and Nicolas Tiranoff, and 
Alexis Koustakoff, St. Petersburg, Russia. 





+ + 





| 3165, Exooa Jones, Bridport, Dorsetshire, ‘‘ Improve: in apy 
! or mechanism for the manufacture of fishing and other similar nets.” 
! $166. Davip MoConnet Suytu, Orange, New Jersey, U.S., ‘‘ Improve- 
ments in feeding mechanism for sewing machines.”—22nd November, 
1871, ® 
Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 
$176. Georce Hasextine, Southamp ags, Chancery-lane, London, 
“Improvements in the manufacture of shears or scissors and in appa- 
ratus employed therefor.”—A communication from Russell Samuel 
Gladwin and Timothy Dwight Hotchkiss, West Meriden, Connecticut, 
U.S. —23rd November, 1871. 
$199, CaarLes TovarLuon, Paris, “ Improvements in iron or cast iron 
.”"—A communication from Oscar André and Jean Simon Fleury, 
Neuilly, near Paris.—25th November, 1871. 
8205. Marvin Witson, South: P buildings, London, ‘‘ Improvements 
in furnaces for melting iron.”—27t, November, 1871. 


+ bhnilat 











Patents on which the Stamp Duty of £50 has been Paid. 


$725. Tuomas Kennan, Dublin, “ Latches or fastenings for the gates of 
fences.”—7th December, 1868. 

3650. ALLEN Ransome, King’s-road, Chelsea, London, “Circular saw- 
benches.”—30th November, 1868. 

3683. Ricuarp Hornssy and James Epwin Pui uips, Spittlegate Iron- 
works, Grantham, Lincolnshire, ‘“‘ Reaping and mowing machines.”— 
8rd December, 1868. 

3700. Ernest FranciLion, Puteaux, near Paris, “‘ Dyeing fur and hair.” 
—ith December, 1868. 

$711. Barnwarp Fow.er, Davip Greic, and Rosert Burton, Steam 
Plough Works, Leeds, Yorkshire, “‘Steam cultivating machinery.”— 
5th December, 1868. 

3637. Wittiam Soper, Friar-street, Reading, Berks, “‘ Breech-loading 
fire-arms.”—30th November, 1868. 

3664, Joun Tipmarsa, Twickenham, Middlesex, “Clipping or shearing 
animals.”—2nd December, 1868, 

8666. Epwarp He ty, Lower Ormond Quay, Dublin, “ Envelopes.”—2nd 
December, 1868, 

8668, Henry NatHan Maywarp, Viaduct Works, Crumlin, Monmouth- 
shire, “ Girders for bridges.”—2ud December, 1868. 

3831. Freperick Rytanp, Westbromwich, Staffordshire, ‘‘ Metallic lids 
for saucepans, &c,”—16th Deceiaber, 1868, 


Patents on which the Stamp Duty of £100 has been Paid. 


2992. James McInrosn, Dundee, N.B., “‘ Giving pressure to the drawing 
rollers of preparing and spinning machinery.”—30th Noveimber, 1864. 

2995. Tuomas Harris, Calne, Wilts, ‘‘ Curing and preserving perishable 
articles.”—1st December, 1864. 


Notices of Intention to Proceed with Patents. 


“ Ashphalte pavement.”—23rd Octoler, 1871. 

2871. Jean Henri Cuauper, Rue St. Julien, Rouen, France, “‘ Obtaining 
cellulose, &c., from the chemical treatment of dye woods from which 
the colouring matter has been extracted.”—2tth Oetober, 1871. 

2298. FREDERICK Fiack, Westbourne-terrace, London, “‘ Punching and 
clipping railway tickets.” 

2809. DanieL Mitts, Albert-road, Aston, Birmingham, “ Sewing boots 
and shoes.”—28th October, 1871. 

2925. CuarnLtes Kunn Prioteav, Lombard-street, London, 
loading fire-arms,”—A communication from Friedrich von Martiai.— 
Sist October, 1871. 

29231. The Hon. Ropert Nunes, Lancaster-street, Lancaster Gate, Hyde 
Park, London, “ Exhibiting pictures, photographs, &c.”—A communi- 
cation from Benjamin Nunes.—1lst November, 1871. 

2946. Marraew Situ, Campbell-street, South Shields, “ Casks.”—2ni/ 
November, 1871. 

251, Ropert Dutton GrinpLey, Highgate, “ Composition for making 
roads, &¢c.”—3rd November, 1871. 

2975. Jon Coie, Promenade Garden, Sutton Coldfield, and WitiiuaMm 
Axeort, Birchfield,‘ Treating and utilising sewage, &c.”— 4th November, 


1871. 

2982. Ricnarp Jonw Epwarps, Shoreditch, London, *‘ Emery glass, &c.” 
—6th Novewber, 1871. 

2990. Georce Henry Etuis, High Holborn, London, “ Asphalte roads and 
pavements.”—7th November, 1871. 

3010, Witt1am Tuomas, Cheupside, London, “Stays and bodices.”—Sth 
November, 1871 

$945. Bristow Hunt, Serle-streot, Lincoln’s-iun, London, ‘Water 
meters.”—A communication from George Warren Copelund.—luth 
November, 1871. 

3052. WittiaM Ropert Lake, Southampton-buildings, London, ‘‘ Smiths’ 
forges.” — A communication from George Chapman Bell. — 11th 
November, 1871. 

3058. Georcr Penton, Queen-street, Ratcliff, London, “ Fire-arms.”— 
13th November, 1871. 

3067. Grorce Wi1s0n, Parliament-street, Westminster, ‘‘ Producirg and 
causing force to act on a body or bodicsa for performing mechanical 
work, &c.”—14th November, 1871. 

8085. Henry Avocustus Titpen, New Lebanon, New York, U.S., “‘Com- 
pound for disinfecting and deodorising.” 

3086. ALEXANDER Horace Branpon, Rue Gaillon, Paris, ‘ Musical 
instruments.”—A communication frum Carl Fogelberg.—15th November, 
1871. 

$103. Georce Hasettine, Southampton-buildings, London, ‘ Brotecting 
safes."—A communication from Calvin Christy Rowell and William 
Duncan.—16th November, 1871. 

$125. JonaTHan CastLe and Cuar.es Turton, Premier Works, Attercliffe, 
Sheffield,. ‘‘ Sickles.” 

3128. Wittiam Corutss, Providence, Rhode Island, U.S., “ Burglar- 
proof safes.”—lsth November, 1871. 

1899. SoLomon Sanperson, Aspley, Huddersfield, ‘“ Extinguishing 


res, 

1900, Witt1am Harrison, Highfield, Sheffield, ‘‘ Fixing door handles on 
to their spindles, &c.”—20th July, 1871. 

1931. Wituiam Huours, Manchester, “ Sugar mills.”—A communication 
from Charles Hughes.—22nd July, 1871. 

1943. Roswett CarTeR Munson, Malt Exchange, Southwark-street, 
Surrey, “‘Opening envelopes, &c.”—A communication from Henry 
Augustus Clark.—24th July, 1871. 

1954. ARNOLD BuDENBERG, Manchester, “‘ Reversing gear or link motion 
of locomotive engines, &c.”—A communication from Edward Buss.—- 
25th July, 1871. 

1958. Georce Bett Gatioway, George-street, London, ‘‘ Obtaining and 
applying motive power.” 

1963. Witt1am Love, Milton Paper Works, Bowling, N.B., “‘ Making 
pulp from straw, &c.”—A communication from Hector Joseph Lahuuse. 
— 26th July, 1871. 

1966. Taomas James Situ, Fleet-street, London, ‘‘Combing cotton 
wool, &c.”—A communication from Louis Bourau. 

1970. Watter Lonc GRANVILLE, Ivy House, Hampton Court, ‘ Bottle- 
corking machine.”"—A communication from Arthur Alleyne Bozzi 
Granville. 

1973. Lawrence Hit, Glasgow, N.B., “ Tramways,”—27th July, 1871. 

1981. Hexry Mecton Manrspen, Hillfoot, Sheffield, “ Shears fur cutting 
rags, grass, &c.” 

1987. Jouw Rozsert Woop, Sheffield, and Witt1am Wivpe, Whittington, 
“ Joints or hinges for silver plate, &c.” 

1991. Jouws Grantruam, King’s Arms-yard, London, “‘ Steam carriages for 
tramways.” 

1993. Joun Steruens, Duke-street, London, ‘‘ Apparatus for ascertaining 
distances.” 

1994. Joseru Broap, Cross-street, Finsbury-place, Loudon, “ Fibrous 
paper pulp,”—28th July, 1871. 

2001, NaTaante. CLaytTon and Josern Suvutrceworta, Lincoln, “ Fixing 
the brackets which carry the crank-shaft bearing of portable and other 
steam engines.”—29th July, 1871. 

2015. Thomas James Satu, Fleet-street, London, “ Cutting the threads 
of net, lace, &c.”—A communication from Léon Octave Deschamps and 
Stanislas Delisse Oudit.—31st July, 1871. 

2016. DaNIEL Bate, Compton Mill, Compton, Wolverhampton, “ Corn 
mills. 

2019, ConsTANTINE DE Neori, Hornsey Ironworks, Hornsey-road, London, 
** Paper pulp.” 

| 2022. Ropert Corstuwaite, Skipton-in-Craven, 
cotton, &c.” 

2023. Francis AspuRnyY ARMsTRONG, Capel-terrace, Bow, London, ‘‘ Chess- 
boards, &c.”—A communication from William Hearne. 

2025. Davip Haxcock and Cuar.es Pearse, High Wycombe, “ Lighting 
gas.” —Ilst August, 1871. 

2032. Lynpomirn Kuerity, Bel , Serbien, ‘‘Gravitating rope bores 
with self-acting apparatuses for shifting the tools.”—2ud August, 1871. 
2045. Grorce F. James, Munchester, ‘* Fuzes for blasting, &c.” — 

3rd August, 1871, 

2127. ALEXANDER Pripeam, Berners-street, London, “ Knitting and 
sewing machines,”—llth August, 1871. 

2169. Wavrer WeLpon, The Putney, “ Recovering sulphur em- 
ployed in the manufacture of soda and potash.” 

2174. Joun Henry Jounsoyn, Lincoln’s-inn-fields, Lon “ Looms for 
weaving.”—A communication from Archibald Nimmo, Moran, 





“Balling warps of 





2829. CHARLES WEDDERBURN GRANVILLE, Arundel-street, Strand, London, 


“ Breech- | 


Valentine Stausse, and George Washington Ensinger.—18th August, 


2240. Wittiam Rorert Lake, Southampt gs, London, “ Bed or‘ 
couch for facilitating the use of clysters or injections.”—A communi- 
cation from Madame Barret.—25th Avgust, 1871. 

2302. THomas Henry Tayor, Middleton, “ Sowing or distributing seed.” 
—lIst September, 1871. 

=. pane Gituiscuam, Chard, “ Invalid couches.”"—15th September, 


tusilat 





a. 
2444. James Gowan, Edinburgh, N.B., “Tramways.”—16th September, 
1871. 


2460. Matrnew Pepiey and Davin Pepuey, Bradford, “Looms for 
weaving.”—19th S ptember, 1871. 

2525. Grorok Henry Anprews and Wituam Gines, New Brentford, 
**Treating fibre-bearing plant.”—251h September, 1871. 

2535. Rosext Girnpwoop, Edinburgh, N.B., “‘ Decorticating, crushing, 
and grinding grain or seeds.”"—26th September, 1871. 

ej ee Lee Norton, Belle Sauvage-yard, Ludgate-hill, London, 


wool, grain, &c.”—29th September, 1871. 
2606. Wittiam Tuomas Wacker, Holly-terrace, Highgate, ‘‘ Cleansing 
and purif, gas.”—Srd October, 1871. 


723. Tuomas Cowan and James Dovotas Cowayx, Thames Tunnel Flour 
Mills, Rotherhithe, Surrey, “Scouring and cleaning wheat, &c.”—1l4th 
October, 1871. 

2751. ALEXanNDRE Hewry and Gustave Hewry, Paris, ‘‘ Head-dresses for 
ladies,”"—l7th October, 1871. 

278v. Josepn Jerrrey Bennett, Langbourn-chambers, Fenchurch-street, 
London, and Nicaotas Rowe, Ashphalte Works, Whitepost-lane, 
Victoria Park, London, *‘ Constructing asphalte and bituminous road- 
ways and footways.”—18¢h October, 1871. 

2843. Jonn James Turner, Salisbury-street, Strand, London, ‘‘ Wheels of 
railway and tramway rolling stock.”—24th October, 1871. 

2878. Benepicr Joun Anoect, Lubenham, Market Harborough,“ Treating 
sea-weed.”—26th October, 1871. 

2991. Ropert Grirritas, Rhual Issa, Mold, “Screw steamships and 
propellers,”—7th November, 1871. 

3015. Josepa Ex.icotr Hotmes, Buckingham-street, Strand, London, 
“ Asphulte.”—8th November, 1871. 

3021. Jean Joserpa Baranowski and Jonn Sxarcow, Rue Gaillon, Paris, 

“Capsules for bottles, &c.” 

3022. ‘Tuappevs Hyatt, Gloucester-gardens, Hyde Park, London, 
“ Treating and pre ng certain chemical compounds so as to render 
their carriage and transit more convenient and economical.”—g7/, 
November, 1871. 

3038. Jonn Dykes Dunnam, Dalston, “‘ Cooking apparatus.” — 104, 
November, 1871. 

3055. Parrick Morr Crane and Georor Morr, Manchester, “ Lubri- 
cating materials for steam engines and boilers, &c,"—13ti Novew/er, 
1871. 

3077. Cuartes WituramM Siemens, Great Georgo-street, Westminster, 
* Tron and steel.” 

3078. Joun Lyon Frecp, Kensington, London, and Fraxcis Micnwaet 
Corrox, Foulis-terrace, Brompton, London, *“ Candlesticks.”—15¢4 
November, 1871. 

3000. James Isaacks Sanps, Okehampton,‘ Locomotion.”— 16th Nowewler, 
1871. 

3141. Hewxt Stuoy, St. Peter’s-square, Manchester, ‘* Metallic springs.” — 
A communication from Alfred Egan.—21si Novewm/er, 1871. 
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Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
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ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 


Class 1.—PRIME MOVERS. 
Inciuding Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
J. Hopkinson, Manchester, “* Steam eagines."—Dated 20th May, 





1 1358 
} 


1871. 

The object of the improvements is to effect a variable expansion of the 
steam regulated by the governor. The invention relates to that form of 
valve in which the steam is admitted and the exhaust opened and closed by 
means of one or two slide valves, and is cut off by means of arn indepen- 
dent cut-off slide moving at the buck of the slide valve or valves. The 
invention consists also in the construction of the slide valves and in the 
mode of setting the eccentrics, also the manner of vontrolling the setting 
of the cut-off eccentric by means of the governor, 

361. W. E. Newton, London, “* Blectro-magnetic engines."—A communica- 

tion.—Daied 20th May, 1871. 

A wheel of magnets is placed within a surrounding circular series of 
armatures or magnets, the one arranged eccentrically to and having 
a rolling motion around the other and a rotary motion about its own 
axis. 

1368. W. Waker, Manchester, “ Construction of steam pumps.”—Dated 
22d May, 1871. 

The inventor employs a steam cylinder having ordinary steam and 
eduction ports, end fitted with a hollow piston made a little longer than 
the stroke. The valve chest is made cylindrical, and fitted with two 
small pistons, between which is a slide valve for opening and closing 
communication between the exhaust pasaage and the ends of the steam 
cylinder. At or near each end of the valve chest is a drilled supply 
passage leading from the steam chest to the back of the smull pistons re- 
spectively. There are also two supplementary exhaust perts leading 
from the spaces behind the small pistons to the central exhaust passage, 
but there is a break or interruption of continuity in these passages at or 
near the centre of the cylinder, past which point the communication is 
only opened at a certain point of the stroke by means of one or the other 
of the two pockets formed in the outside of the steam piston, one at or 
near cach other, 

391. B. H. Worret, Morley, Leeds, “ Supplying fuel to furnaces, de.” — 
Dated 2th May, 1871. 

The inventor provides a funnel-shaped receiver through which the fuel 
passes from a hopper; on it one or more jets in connection with a steam 
pipe are placed. The steam at a suitable pressure coming in contact with 
the fuel in the receiver forces it through the nozzle inside the furnace 
and on to the fire. In the hopper above the receiver he mountsa pair of 
breaking and feeding rollers which are driven cither by a small rutary 
engine, to which is connected the steam pipe, or by other suitable motive 
power. 

140]. A. Vansreenxiste and J. Banner, Brussels, “ Steam boilers.”—Dated 
24th May, 1371. 

The invention consists of two sets of small straight horizontal water 
tubes opening at their ends into three water spaces, one of such water 
spaces being at each end of the boiler, and one in the middle therecf, a 
fiue space being left between each set of small straight tubes and the 
bottom of the large tube or receiver with which the water spaces ure 
connected. The central water space divides the interior of the generator 
into two parts, thereby causing the flame aad products of combustion to 
pass direct from the furnace, which may be placed in any convenient 
vosition up amongst one set or series of tubes, then to strike against the 

ttom of the is tube or receiver, and then to descend and pass 
amongst the second set of tubes, whence they pass away to the flue. 








Class 2,- TRANSPORT. 

Including Railways and Piant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 
$42. W. F. Revnoups and J. A. Mays, Whitechapel London, “ Wheels, 


a... ~—— 18th ape ee the making and fastening i ~ ni 
verments rela’ fe + 
ese impro of 8 ded 





of wheels and to the construction of w 
wheeled carriages. These improvements in wheels are in part founded 
upon those described in the specification of letters patent previously 
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granted to the inventors, and dated April 2lst, 1869, No. 1216, and 
related to a better mode of making and the india-rubber tires 
used for such wheels, and the use of a metal rim of a n> 
section, and to the securing of the lower ends of rods within 
he nave, stock, or hub of the wheel, and the rere aa the nave, stock, or 
hub, and to an efficient and easy mode of tigh ing UP the 

rods. improvements in connection with and axle boxes 
relate to an improved mode of constructing the bearing of the axle and of 
supplying oil or lubricating matter. These improvements in tires of 
wheels are in part founded on those described in the ification of prior 
letters patent granted to the inventors, and dated ber 19th, 1870, 
No. 2746. ‘These improvements in tires are applicable to wheels in general. 


1346, C. A. Sperati, London, “ Apparatus for signalling on boaid ships.” 
—A communication.— Dated 19th May, 1871. 

Communication between the captain and steersman is effected by 
forcing atmospheric air or other elastic fluid, under pressure, through a 
tube having a dial at one end, on which the s ions are in- 
scribed, and provided with a handle to be set at any point of the dial b 
the captain. The other end of the tube has a similar dial with a bell, call, 
or whistle for drawing the steersman’s attention to the signal given by 
the captain. For signalling the me course at night two small reser- 
voirs of air or other elastic fluid =e laterally to the rudder, which 
air is forced through a pipe and produces the rotation or sliding of a tri- 
coloured lamp, as the rudder turns,.to the right or left. Signals may 
also be given at night by means of revolving coloured lamps at the mast 
head, operated by a reservoir of ——— air and connecting pipe. 
Light coloured drums or other revolving signals would be used in day 
time, similarly operated. 

1353, W. E. Newton, London, “ Hulls of vessels.".—A communication.— 
Dated 19th May, 1871. 

The submerged part of the hull is constructed in the form of a double 
parabolic cone. 

1354. A. V. Newton, London, ** Couplings."—A comuunication.—Dated 
19th May, 1871. 

The First part of this invention relates to the draw bolt and devices 
more immediately connected therewith for facilitating the entry of the 
coupling link which connects one raiload carriage with another. The 
Second part of the invention relates to a certain construction of the 
coupling and attachment of regulating devices to the draw head thereof, 
whereby said head may be set up or down and be securely held to its 
adjustment against slipping. 

1370. A. V. Newron, London, ‘ Railway carriage wheels.”—A communica- 
tion.—Dated 22nd May, 1871. 

The object of this invention is to render railway wheels more durable 
and elastic than any now in use. This is effected by filling the metallic 
sbell of the wheel with a packing of paper or paper pulp. 

1375. W. R. Lake, London, “ Paddle-wheel.”—A communication.—Dated 
22nd May, 1871. 

The dle-wheel shaft has arms secured onit. To strengthen them 
laterally two rims of metal are secured thereon. Two slots are made in 
the arms of the wheel. In these slots are inserted the ends of the pad- 
dies, each of these paddles is secured to the lower ends of sets of hangers 
secured at their upper ends loosely upon a transverse rod. The ends of 
these rods extend through the upper slots of the arms, and have on their 
outer ends friction rollers. These rollers enter into channels in metal 
plates bolted to the side of the vessel. The outer groove is circular 
throughout the lower fialf of its circumference, whilst its upper half is 
flattened, an incline plane is formed in the said groove at its lowest part 
to cause the rod to which the paddle is suspended to ride up into the 
inner groove. This groove is oval vertically; each half of the said groove 
is a duplicate of one other half. To accomplish this reversal of motion 
the upper end of the said grooveis left open, and a self-adjusting transfer 
dog secured by a centre pin to the face of the plate. 

1379. L. Perkins, London, * Wheels sor traction engines, dc.” —Dated 23rd 
May, 1871. 

The improvements described in this provisional specification relate to 
achain applied around the circumference of wheels having an elustic tire 
around them. 

1384. T. B. Avsurorp, Fulham, Middlesex, ‘* Dog carts, de.”—Dated 23rd 
May, 1871. 

The object of the invention is to reduce the weight on the horse when 
the carriage is ding or d ding a hillorincline. The body of the 
carriage carries an axis on which'is a drum, and which is turned by a 
handle. Upon the drum isa chain, cord, rope, or band, connected with 
the shafting or under carriage. The body is free to travel to and fro on 
the under carriage by eyes or the like sliding on rods. By turning the 
handle the drum is driven, the chain worked, and the body caused to 
travel on the under carriage. Instead of the drum and chain a rack and 
pinion or a male and female screw may be used. 

1387. J, R. Jounson, London, “ Vehicles for transporting liquid cargoes.” — 
A communication. —Dated 23rd May, 1871. 

This invention consists of a metal tank of nearly cylindrical form, but 
of larger diameter inthe middle than at theends, mounted on the framing 
of a railway truck or common road vebicle for the transport of petroleum 
und other liquids in bulk. A dome or chamber on the top allows for the 
expansion of the liquid in the said tank, and a vent hole in the dome 

permits of the escape of gas or vapour. To the underside of the tank at 
ts largest diameter there is fitted the discharge cock or valve worked by 
a spindle passing up through a cap in the roof of the dome. 
1392. R. P. Wittiams, London, ‘‘ Permanent way of vailways.”—-Dated 24th 
May, 1871. 

This provisional specification describes omens iron sleepers of a U 
section, or of any suitable trough section, with flanges along its top edges. 
The rail employed is similar to the ordinary contractor’s rail, end is 
fastened to the flanges by screw bolts. Elastic packing is interposed 
between the rail and the flanges. If vulcanised india-rubberis used it may 
be attached to the flanges of the sleeper or toa thin metal plate of the 
form required. The fish-joints of the rails are over the gaps or hollows 
of the sleepers. 

1397. P. Femina, Glasgow, “‘ Brakes for railway carriages and wagons.”— 
Dated 24th May, 1871. 

The feature of novelty which constitutes this invention is the construc- 
tion and sreneunen of brake gear for railway carriages and wagons, 
whereby the brakes are kept in contact with the wheels as their normal 
position, but i diately the ca es ure either drawn by their 
connecting rods or propelled by the buffers, the brakes are thereby 
released from contact with the wheels, and whenever the dragging or 
propelling power is withdrawn they resume their contact with the 
wheels as before. 


1437. J. Hickman, Desborough, Market Harborough, Leicestershire, “ Big- 
nals.” — Dated 30th May, 1871. 

This invention relates ey to signals used on railways, and to 
signalling on railways. improvements in signals consist in makin; 
the signal of a transparent chamber, having flat parallel sides daunted 
vertically und turned towards the person who is to see through it ; the said 
chamber communicates at bottom with a reservoir containing a coloured 
or black liquid, which reservoir is in communication with a pipe or tube 
in connection with a condensing or exhausting pump, by working which 
pump pressure may be put on the surface of the liquid in the trans- 
wore chamber, or the air at the upper part of the said chamber ex- 

austed. The liquid in the transparent chamber is thereby made to rise 
therein, so as to colour or render opaque the whole or a or less 
part of the said chamber. A code of si is arranged by which the 
positions which may be given to the liquid in the transparent chamber 
will convey the required age. Thei ts in ig con- 
sist in blocking and uablocking portions of the line hy the following ar- 
rangement. Near theends of the portion to be blocked a of signals 
is situated, the distance between the signals of each being such 
that a train can be brought to rest bet them. A train passing the 
first pair of signals acts upon a positive operator, which raises the quid 
in the signals of the first pair, and shows the driver of an approaching 
train that the portion of the line in advance is blocked. As the first 
train passes off the blocked portion of the line it acts on a negative 
operator which brings the first pair of signals into their normal position. 
Thus each train blocks that — of the line on which it is enterin, 
and unblocks it on passing from it. The signals may also be ope: 
upon at sidings, stations, or other places, as well as by passing trains, 


























Class 3.—_FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

1372. J, C. Raspen, Halifax, “ Looms.”—Dated 22nd May, 1871. 

This invention relates to the application of means or apparatus to take 
hold of the weft during the process of weaving, and Py poor all 
unnecessary and unequal drag upon the selvages of the or fabric 
being woven. For this purpose across the loom in front of the lathe a 
shaft is placed, which is free to work in bearings attached to this shaft 
(one at each selvage of the cloth), hooks are shaft is caused 

ly to revolve, and thereby cause the hooks to descend and take 

old of the weft, and thereby take the pressure off the selvages of the 
cloth at the moment when the shuttle is picked across. As the reed 
comes forward to beat up the weft a reverse motion is given to the 
shaft by which the books are withdrawn from the weft and clear of the 


1410. F. Curtis, Suffolk, Massachusetts, U.8., ‘ Picking waste.” —A commu- 
nication.—. 25th Les 1871. 
The purpose of this invention is to pick or disentangle cotton or other 





fibrous waste, rags, remnants, &c., to reconvert the same into fibres to 


be carded and spun, and to carry this into effect b: ptaesantes 
separation of the material into its o fibres or in loose assemblages 
of straight fibres. The inventor em 8 a feed cylinder, a main atrip 





or comb cylinder, and a receiver cy! of peculiar construction, as also 
certain auxiliary cylinders or workers of novel form and character 
placed below the main cylinder. The frame of the machine carries at 
one end a feed apron, on which the waste is and which carries it 
to the cylinder, by which it is fed to the of the main comb cylin- 
der, the feed cylinder having two sets of teeth, which carry the material 
from the apron to the main cylinder, while the teeth act as hold backs to 
hook upon the waste and contine it between the feed cylinder and 
throat-piece inst the action of the teeth of the main comb cylinder. 
The main comb cylinder first delivers the waste to the teeth of the first 
worker, and thence in su ion to the two remaining workers. The 
material is —_ between the teeth of the main comb cylinder and the 
re 


workers, the being brushed from the teeth as they pass downward 
by statio: brushes, one to each worker, the teeth of each worker 
being so inclined as to hold back the fibre as the main teeth drag the 


material over the workers, which carry it forward toward the receiver, 
the latter in effect providing stationary hooks to grasp the material, 
while the card teeth pick it into fibres, these fibres after this being ad- 
vanced by the main cylinder and carried against the receiving cylinder, 
which latter revolves in a direction opposite to that travelled by the 
main cylinder. The receiver is studded with hooks or teeth, which in- 
cline forward in the direction of rotation and take hold of and strip 
from the main comb the fibre thereon, this fibre by the act adhering to 
the receiver teeth and being carried with such receiver until it meets a 
rotary brush oy situated to intercept it, and by which it is thrown 
from the machine in a condition fit to be carded. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, de. 
3119. I. MARSHALL, Sheffield, “ Pressing and extracting oil from seeds and 
Sorming oilcakes.”—Dated 18th November, 1871. 

The moulds in which the seed bags are enclosed for pressing are com- 
posed of ox horn, in transverse strips fastened together by longitudinal 
iron rods with screwed ends, a strip of calico or other fabric or felt being 
inserted between each strip of horn. The united strips of horn form two 
slabs, which are connected together by a leathern hinge. The slabs are 
grooved transversely as usual, and have twisted horsehair fastened at 
their outer edges for the expreased oil to pass through. 


3125. J. Castte and C. Turton, Attercligfe, Yorkshire, “ Sickles."—Dated 
18th November, 1871. 

The invention consists of two steel rollers and a mould for the sickle. 
The rollers are fixed in an iron frame let into an iron plate, which is 
fixed on a stone bed. The lower roller is grooved or gaited, the gaits 
sane breadth and dip to suit the work. The top roller is either 
pl , or, if required for steel and iron sickles, has one or more gaits cut 

The gaits are parallel and eccentric. When the pieces of metal have 
been heated they are passed through a parallel gait and repassed through 
an eccentric gait. Parallel gaits are equal in breadth and dip all round, 
and give the sickle a thin edge. Eccentric gaits increase in breadth and 
dip, and bring the sickle to a point. Whilst at the same heat the sickle 
is placed with the thick end in the bender mould, which consists of two 
pieces of iron made in the form of the sickle uired. A lever is 
attached to the mould, in which is fixed a movable roller, which presses 
on and forces the sickle intothe mould. The bending may be done by 

m power. invention saves a great amount of labour previously 
done by hand, whilst the work is every way superior to the best hand 
made. The —_rmemeaa beauty of this hine is its adaptability to all 
kinds of sickles. 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
1348. E. Hunt, Glasgow, N.B., “‘ Gulleys, &c."—A communication,—Dated 
19th May, 1871 
A gully or stench trap constructed with the improvements comprises, 
First, an iron grating with hopper attached thereto through which the 
street drainage passes into the gully. The grating and hopper rests on 
lugs or notches cast on the side of the gully box, which gully box may be 
cast in one or two parts. Attached to the gully box, and cast thereto, or 
therewith, at the side or end, is a chamber in which is formed the per- 
manent trap or hydraulic seal at a depth below the surface sufficient to 
prevent its freezing in winter. The side or end chamber is provided with 
an opening towards the road at top, round which it is pro to con- 
tinue the chamber by means of brickwork or other suitable material to 
the surface. If made in two parts the lower part of the gully may be con- 
structed of stoneware, cement, or asphalte, in which case it will be neces- 
sary to cast the trap chamber to or as a part of the main box. The upper 
rt will form a capping piece or frame which may be made to slide 
nto or over the lower box, with a sufficient play to allow of the upper 
part of tke gully sinking with the paving or channel of the road where a 
settlement takes place. 
1381. T. H. Grancer and J, P. L. Hyan, Berlin, “‘ Means to heat rooms, 
dc.” —Dated 23rd May, 1871. 

This invention consists in the employment of the heavy mineraloils asa 

means of transmitting heat, such oils being duced in the factu 
ese heavy oils when heated 


of the yoy oils and in. 
transmit a her temperature than can be obtained by any hot water 
apparatus, for the boiling _ of some oils are at very high degrees. 
Some of th or the apparatus to be used in this improved 
method of heating are similar to those used for heating by means of 





discs ; the shank of the button is grooved around its circumference, 
fe a neck which is secured in the groove, the head of the shank 


| being securely by the other disc, or a single disc with slot hole 
formed therein ans stop secure the bead or head to the shank to the 
8 


7. R. Wueste, London, “ Coverings for the head.”—Dated 24th May, 
1. 
This invention consists in making loose or detachable hat brims, 
whether collapsible or otherwise, with a lining or covering on the upper 
or underside, real is in- 


a string or elastic 


further be made AY. and be com: of waterproof m: 


Also in appl, to hats, with or without brims, a peculiar band of 
open texture w shall serve asa —— from the rays of the sun 
and still it of free ventilation. said band is made to draw up 


and cover more or less of the body or crown of the hat as desired, and 

may be fastened on by a button or otherwise. 

1399. G. Hasextive, London, “ Carpet linings or pads.”—A communication. 
Dated 24th May, 1871. 

The — lining is composed of a continuous sheet of wadding, 
glazed an cadensl between two sheets of paper; the wadding and 
paper may be secured together by pasted narrow strips. These stri 
may be combined with two continuous sheets of paper and any suitable 
filling. Or the lining may be composed of a lap of fibrous material, 
united to a sheet of paper by mucilage, with or without a thin sheet of 
paper or glazing. Or it may be otherwise formed of two or more 
of paper Senet with wadding to form a welt, turned in, or strip 
binding. The machine has brushes in combination with a paste trough, 
olders in combination with paper feed bobbins, and presser rollers. It 
also bas pressure rollers heated by steam, and a discharge roller, all 
carried on a suitable frame. 

1483, W. Patuiser, London, *‘ Boots.”—Dated 29th May, 1871. 

This invention has for its object to make Wellington boots fit the foot 
better than heretofore, and consists, First, in forming the back of the 
boot so as to curve inwards above the heel, so as to fit the shape of the 
heel; Secondly, in making the boot of increased width across the instep 
to allow the foot to' in freely ; and Thirdly, in providing laced flaps 
or other contrivances for tightening the boot across the instep when the 
foot is inserted. 


Class 8.-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations. Fuel 
and Lighting Muterials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

1357. H. Larkin, Theydon Gernon, Essex, A. Leicuton Liverpool, and W. 

— Hampstead, Middlesex, “‘ Bleaching powder.”—Dated 20th May, 
eS 


This p p describes dissolving crude iron or iron ore 
1n hydrochloric acid ; thechloride solution after being sufficiently purified 
is carefully dried ; the chloride is subsequently heated to redness in a 
furnace where it is exposed to the action of —— or atmospheric air, 
the oxygen then combines with the metal while chlorine gas is copiously 
evolved, or the dried chloride in a state of powder may be caused to fall 
through a current of heated air or —-. The chlorine gas thus 
obtained may be purified by passing it t — hydrochloric acid and 
then through cold water. For making the bleaching powder a conti- 
nuous stream of lime in the state of fine powder is caused to fall through 
a stream of chlorine, which the lime absorbs with great avidity. 

1363. P. Rumine, London, ‘‘ Ozone.”— Dated 20th May, 1871. 

The inventor produces ozone or ozonised air by forcing air through a 
nozzle in the form of a jet against or through a diminished flame of gas 
eg at what is known as a Bunsen burner, or one'substantially similar 
thereto. 

1366. C. Wiaa, Liverpool, “‘ Obtaining silver and gold in the treatment of 
cupreous ores.” —Dated 20th Muay, 1871. 

The object of this invention is to obtain or separate silver and gold 
from —- liquors before such liquors are admitted into the precipita- 
ting tanks. For that purpose the inventor reduces the specific gravity of 
the copper liquors by adding water or weak liquor (one half, more or less) 
thereto. After agitating or well mixing tbe whole he finds, on allowing 
it to settle, the silver and gold, or either of them, fall to the bottom of 
the containing tank or vessel ; they, or either of them, can be removed 
from time to e. The water or weak liquor can be added in the cold 
or hot state. 

1369. R. O_pHerts, Ardee, Ireland, “ Presses for pressing indigo.”—Dated 
22nd May, 1871. 

The inventor first explains the defects and inconveniences of the indigo 
reases generally , and which he endeavoured to vvercome by a 
lormer invention, patented 19th June, 1869, No. 1892. He then proceeds 

to describe the improvements which form the subject of his present 
—— for patent. These improvements comprise an adaptation of 
right and left-handed tangent screws for working screw presses ; a mode 
of making the platform in the form of a “‘ sandwich” beam com of 
cast iron beams between balks of timber; a mode of making the press 
lid or follower in two parts, bevelled where they join; modes of connect- 
ing and anening the sides of the press; and improvements con- 
nected with the false bottom or grating described in the specification of 
his former patent. 
1374. A. M. Carn, London, “ Preparation of colours from metallic oxides.” 
—A communication.— Dated 22nd May, 1871. 
The inventor prepares the colours by calcining double sulphates, ex- 
by Al? OF 3 SO% + MO SO? + water, MO representing a metallic 
protoxide. He ¢ double sulphates, first, by mixing a solution 
of sulphate of alumina and sulphate of the metallic oxide, and crystal- 


wiat, 7 28 anti, 











heated water or air, but the open vessel used in the hot water app 
will have to be closed, the oil being contained in pipes or vessels heated 
by fire in a furnace or by heated air, and the heat from the pipes or 
vessel transmitted to any and used for any required purpose ; and 
as the vessels and apparatus used for heating with hot water are varied 
to suit the purposes required, so will the vessel and a; tus in connec- 
tion with heated oil have to be arranged and adap' according to the 
requirements. This method of — by mineral oils can also be advan- 
tageously combined with that by hot air; that is, the pipes containing the 
heated oil can heat currents of air flowing in contact with them. 


1394. H. Ortver, Salford, “‘ Polishing granite, marble, stone, and slate.”— 


Dated 24th May, 1871. 
This invention is applicable in polishing cylindrical, plane, and 


lising the same. Secondly, by decompositing ammonia alum by heat, by 
means of an oxide, or salt of such oxide, afterwards recovering and filter- 
ing the same; or by emplo; an excess of alum the calcination may 
. by w co d product is obtained without 
filtering. The aluminates may also be obtained by the wet process by 
precipitating insoluble metallic aluminates by adding a solution of alumi- 
nate of soda or of potash to a solution of a metallic salt. 
1378. J. R. Jonnson, Baling, Middlesex, “‘ Lubricating compounds.”— 
Dated 23rd May, 1871. 
This provisional specification describes the use of soluble or gelatinous 
silicates and aluminates in the manufacture of lubricating compounds. 
1382, 8S. B. Darwin, Shrewsbury, Shropshire, “‘ Manufacture of gas.” —Dated 











moulded pieces of granite, marble, and other stones or slates. In polish- 23rd May, 1871. ‘ 

ing cylindrical pieces the block is supported in the centres of a tool re- oe consists i onan ie wr aoa fn oe Go 

sembling an o y turning lathe, and the polishing is effected by one | 804: ‘atted: dis _— at the ie foll sor Typefiisnedln. 4 ¢ main, w 

or more revolving emery or other discs mounted on a slide which is tra- | May be fitted in either o two following ways :—Firstly, by placing 

versed alon the bed ry A machine, One of the dice is mounted on a | Over the vo - oh oe o—_ dip he of 2 Sa the 

radial arm by w! lished ; secondly, cting ydra) dinal 

cpilnaslinscalates Ce aeeblied anes we Gironel teat ine, division plates, one of which is fastened to the top of the hydraulic, while 

MIT A. A, and J. F. M. Poutook; Lede, “ Dry closets and commas.” — ao an © See Sem enpeetaqertutens to tae ether Beiwess 

26th May, . coms ene de sso ar eae 

According to this invention the dry closet or commode is constructed the orifices in the bottom of the hy tes are 

ro tint a oa ai “ae may | ae wad ovr te tcnaen, Fp ore ry formod in. he fon 


tus, taken from the cistern or receptacle wherein 
x moved forward over the exact spot where the deo- 
dorant is required, that is above where the excreta have fallen, is there 
caused to drop, thereby insuring the proper delivery, in the right place, 
of the necessary quantity of deodorising material, and avoiding the 
= and i ty age sabe all + ramen of chucking or throwing 
e ma\ lorwa' 8) ce weights, or otherwise, as 
Scien waar a tised. The imp: its in urinals relate to 
the use of a series of compartments or chambers, arran, to be sup- 
plied with dry deodorising material for absorbing the urine, and so that 
as the material in each chamber b turated, it shall disch: its 
contents, and its position be taken by another chamber, charged with a 
fresh supply of the dry deodorant. 


Class 6.—FIRE-ARMS, 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im 
plements of War for Coast Defence, Gun Carriages, &c. 
1393. W. L. ANDERSON, Caterham, Su “ Working and training guns.” 
_Dated 2th May, 7 se ti 
First, fitting the port or embrasure with a ball, capable of turning in 
any direction, into an aperture into which the muzzle of the gun enters, 
and upon which, as a central fulcrum or pivot, the is trained, de- 
pressed, or elevated. Secondly, closing the aperture in the ball after the 
gun has been fired by a 1 a which renders the ball a complete 
ere, hg See ee te e ends of the stopper partly under 
e socket in which the ball works the stopper cannot Tall of be knocked 
out. Thirdly, elevating or the gun at the trunnions when in 
conjunction with the ball or pivot. Fourthly, distributing the weight of 
terbalauced su’ 











the gun between tbe ball or pivot and a coun pport at th 
rear Hy which the weight tobe lifted in pointing the gun is redeoed to 


Class '7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, U; , Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, dc. 


1345. W. Hick, Huddersfield, Yorkshire, “ Fastener for buttons.”—Dated 19th 


May, 1871. 
This Invention constets tn the em: it of two discs secured to 
the other by means of weber aieer aioe and slot is formed in the 


ascension when necessary. th 

orifices are closed with a suitable cover. A counterbalanced gasholder 

_—— between the exhauster and the hydraulic for the purpose of 
ucing and regulating the pressure on the retorts. 

1385. J. Grover and A. GoopMan, Newcastle-on-Tyne, *‘ Bleaching powder.” 
—Dated 23rd May, 1871. 

This invention relates to a mechanical arrangement for turning over 
and furro the powder or lime in the manufacture of chloride of 
lime, comm: called bleaching powder, di the process of manu- 
facture, and while the chlorine is — on the e, whereby incrusta- 
tion is to a considerable extent prevented, a ter result in the quantity 
of bleac! powder manufactured in a given area of chamber is ob- 


tained, the me wwder produced is more homogeneous, an economy 
y Lope ey eoted, whilst at the same time increased comfort to 
e wor 


1386. Sr. tat Day, Glasgow, “ Refining raw sugar.” —A communication.— 


Dated lay, a 
The feature of novelty which constitutes this invention is—the first 
dissolving of the raw sugar in water, with the addition of phosphate of 
soda or other uivalent, and then down the same for 
crystallisation without filtration, the mixture thus obtained being put 
into a centrifugal machine to se et oats So ee: Saws 


rfectly, thi ne cated 
, thus repeated 
} moans LF un! to crys- 
tallise. 


a 
ucing a first-class , the 
the syrup is rendered # w 
1390. J. W. Suira, London, *‘ Fermenting worts for distillation.”—Dated 
24th May, 1871. 


The novelty of the invention consists in the production by fermentation 
diminish 


that it 


f a greater and better quality of yeast without ing the yield of 
toluene the Gettele ths poveien oh Gels or A vinegar aoe 
sequent treatment. 
Class 9,_ELECTRICITY, 
Including Electric, Magnetic, Electro-Magnetic A 
Electrical Apparatus, and Galvanic — 





1400. W. eg London, “ Printing telegraphs.”—A communication.— 


May, 1871. 
Two type or character wheels upon the same shaft are made use of, 














_ Dee. 8, 1871. 
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The two type wheels are placed upon a shaft revolved by a ratchet from 

an electro-magnet. Se nee eae t an i i and a 

thin shield ; an opening is provi ed for the impression from one wheel, the 
shield interposing to an impress! the other. The 
in the wheels, the wheels can be sli 

one type wheel over the shield so as not to t, | 

and the other over the opening to be in ition for The shift- 

ing movement is derived from the 














lever connected with either the type wheels or the and shield. Stops 
are provided so that the said lever gives the sh movement. A 
itched disc is employed in tion with an arm that is shifted by 





the af id t. This arm pi ts the parts becoming accident- 
ally displaced ; the type wheels are automatically arrested in order to 
b the receiving instrument into unison with the sending instrument, 
a stop is set to swing upon a stud, and one part of the stop is in a screw 
upon the type wheel shaft ; the continued rotation of the said shaft 
brings the other part of the stop near the type wheel, and in a posi- 
tion to take a pin projecting from the type wheel, and arrests its further 
movement, but electricity etill acts to bring up any other of the 
receiving instruments. pon charging the et stop will be 
lifted out of the screw thread and returned to the point of beginning ; 
the i will be returned to a normal position every time an impression is 
made, 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads, 
1338. D. Smrrx and J. Smita, Airdrie, Lanarkshire, N.B., ‘‘ Moulding.”— 
Dated 18th May, 1871. 

The feature of novelty which constitutes this invention is the ——— 
ment of the patterns on a cylindrical framework, which being revolved by 

itabl ig imp the desired mould on the sand ; or the frame- 
work containing the patterns may be flat and lowered on to the sand by 
screws or levers. 

1341. J. G. Jenxinas, Lambeth, London, “ Construction of reeeptacles for 
waste waters.” —Dated 18th May, 1871. 

This provisional specification describes forming sinks with a partition 
in place of a grating, with sufficient space under it to allow of the free 
— of waste waters. The water then flows through a hole to a 
receiver, from which it is drawn off by asyphon. A way of applying a 
floating valve is also described. Gulleys are also described, divided to 
retain as much of the detritus as possible. The bottom of the gulley is 
fitted with a receiver, which can be raised to empty the deposit. 


1344. G. R. Hucon, London, “‘ Manufacture of wirework.”—A communica- 
tion.— Dated 19th May, 1871. 

This invention consists, First, giving to lengths of metallic wire the spiral 
or corkscrew form, circular or flattened, for the purpose of making there- 
with wire netting, fencing, or other wirework ; Secondly, the construc- 
tion of a tube of which the internal diameter corresponds to the pitch of 
the spiral wire required, having a spiral slit cut into and through the 
metal or other material of which the tube may be formed from end to end, 
and cvrresponding in width to the thickness of wire intended to be 
twisted into a spiral form; Thirdly, the use of a rod of metal or other 
suitable substance, round or flat, the diameter of the former and width 
of the latter (about one eighth of an inch thick) corresponding to the 
internal diameter of the tube above mentioned. 


, h GaLioway, Glasgow, N.B., “ Sewing machines.” —Dated 19th May, 
a 





The various movements are derived from a revolving cylinder actuating 
a rocking needle lever. The cylinder which is below the plate supporting 
the fabric is made with an overhanging end near the vertical plane of the 
needle, and a hook is formed or fixed on this end to take down and form 
a loop on the thread passed through the fabric by the needles, The 
cylinder is made hollow, and the bobbin containing the thread for the 
underside is passed into it and through the loop of the upper thread, 
after which, the revolving motion continuing, the loop is drawn up across 
or over the end of the bobbin. The bobbin is carried out of the cylinder 
again either before the next loop is formed, so that it may be passed 
through such next loop in the same direction as in the case of the pre- 
ceding one, or it passes out of the cylinder when going through one loop 
and into it when going through the next, and so on alternately. The 
bobbin is supported on a guide or guides, which are, as it were, cut through 
under the needle for the loop to pass across them, being fixed at their op- 
posite ends ; and the bobbin is thrown-or picked by bell-cranked levers 
acted on by a cam or cams formed or fixed on the revolving cylinder. If 
a single-thread chain stitch is desired all that is necessary is to remove 
the lower bobbin and to use a suitable throat plate. When two or more 
needles are used they are fixed in the vertical plane of the end of the 
cylinder, so that the hook of the latter takes down and forms loops of their 
threads, through which loops the bobbin below passes as through one 
loop. When making a buttonhole stitch the fabric is placed so that one 
of the two needles works through the cloth and the other past the edge. 
When the needles are a kind of double fork is moved across under 


pass through a loop of the other needle’s thread, and thus form a kind of 
twist between the threads. A small folding clip guide is applied to ki 
the — of the fabric clear at the part where the buttonhole stitching 
being done. 
1355. W. R. Lake, London, “Covering leather and giving a cloth-like 
appearance to its surface.”—A communication.—Dated 19th May, 1871. 
The inventor first colours the leather, then allows it to dry. He next 
coats it with glue-water or other suitable substance. Then he applies a 
coating of glycerine. He then applies a solution of partly boiled linseed 
oil. en it becomes sticky he applies to it cloth-dust. The leather wil. 
then be ready for use. 
1356. G. Starter, London, “‘ Sewing machines.”"—Dated 20th May, 1871 
The invention relates to shuttle machines. The inventor places a crank 
on the end of a revolving shaft which is in connection with the 
driving wheel of the machine, and extends to the front thereof under the 
cloth plate. The extremity of this crank is fitted ona 
from the back of the shuttle carrier. The carrier has a piece extend- 
ing d d and wed AY peta} Ret dg 8 
fixed e stand or bed of the machine. e 
carrier bebind a flat plate extending across the front of the 
machine. The pin which'connects the crank with the carrier is provided 
with a nut whereby the carrier may be adjusted. The said pin is sur- 
rounded by a smali spring. 


1362. A. V. Newton, London, “Hollow ware."—A communication.—Dated 
20th May, 1871. 

The invention consists, First, in the combination of a plunger, with or 
without a sliding plug in it, a matrix, and a yielding material for 
moulding (on pressure —— applied to the plunger) the partially formed 
or struck up article i in the matrix, and causing it to expand into 
the form of the matrix. The i tion also includes a peculiar construc- 
tion of divided matrix for making articles which require a divided mould 
in order to permit of their removal from the mould when pressed or 
expanded into shape. 


1364. A. G. Day, London, “Covering télegraph wires.” —Dated 20th May, 








1871. 
This improved protective or insulating compound is formed by the 
bination o! itch with the artiticial bst. or Pp d 
described in the provisional specifiation of April 15th, 1871, No. 1010, 
and sulphur, in about the following rtions, viz., caoutchouc, 
201b., the aforesaid artificial compound 20 Ib. to 25 Ib., and sulphur 
2} 1b. To these substances the inventor prefers to add 3 Ib. of li ; 
ie compound is applied to the wire to be covered in a soft condition by 
passing it with the said wire through ajsuitable die, and is then vul- 
eateod by the application of heat. 


1365. W. R. Lake, London, “‘ Manufacturing nitro-glycerine."—A commu- 


ng eee pet 20th May, ys i , 
This invention; consists, mn @ process 0! xing glycerine and 
mixed acids to form nitro-glycerine, by introdu the glycerine into a 
bath of mixed acids (nitric and sulphuric), in w! a rapid circulation 
of the bath is maintained. , in an apparatus 

for the manufacture of nitro-glycerine, consisting a 7 ee 
bragms in combination with a ‘wheel 
pid circulation of the fluid contents of the 








ting. 
ting lever, and acts through a ,4,, 





an a ra) 

mixing vessel. Thirdly, in a mixing vessel, trav a hollow 
dia; or dia) communicating with an exterior surround- | 
of water for the purpose of making nitro-gly- | 
cerine. | 
ee ——- Peckham, Surrey, ** Marquees and tents.”—Dated 22nd | 

lay, 1871. 

Arranging marquees, tents for tem hospitals, for mili and 
other uses, sad other similar structures with wire rope framework and 


; whole the market to-day was hardly so strong 


weight of the occupant, which can be readily converted into a 
os sheet when needed, and waterproofed, if desired, by 
mixture or paint described. 


1371. J. McKay, Newcastle-on-Tyne, and W. Maccrorcr, London, “ Punch 
ing and riveting machinery.”—-Dated 22nd May, 1871. 
This invention consists of two levers with their fulcra held together in 
a fixing or swivel joint, permi them to open and close, or open and 
ose and move sideways. The of these levers carry ches or dies 
for ri , and they = opened and closed together by hydraulic or 
other suita! fen machine may be portable, or bolted to the 
ground. The part of this invention consists of an hydraulic 
cylinder with separate plunger out of each end, each plunger working 
one of the above-named levers. 
1377. a SovrnaM, Muxton, Salop, ‘‘ Shoe and clog tips.” —Dated 23rd May, 
1871 


The features of novelty which constitute this invention are drawing the 
iron for the manufacture of tips, and the iron then hard, passing 


it through a close , and afterw: placing the pieces 
of iron ina pe Capea nag in order to cause the surfaces to 
be perfectly clean and bright. 


1380. E. Taytor, Wigan, Lancashire, ‘‘ Apparatus for washing coal slack.” 
—Dated 23rd May, 1871. 

This invention relates to apparatus for washing coal slack for making 
coke, and consists of certain imp’ ti — the hi or appa- 
ratus at present a for washing such k by means of a current 
of water forced upw: by the aid of pistons or plungers through per- 
forated sieves. 

1383. Sir W. Mircnett, London, and J. J. Mayo, Benhilton, Surrey, 

“Signal apparatus for giving flashes of light of different colours.” — 

Tike provisions] ipucibeation describes ignal lamps for signalling b 

provisio: cation 8' ps for s ig by 

means of flashes of different coloured lights. 

1388. W. R. Lake, London, “ Disintegrating 
tion.—Dated 23rd May, 1871. 

The First improvement consists in making each disc in one solid plain 
piece attached directly on the main shaft. The Second improvement 
consists in bringing the material to be disintegrated through openings 
made in the discs by first introducing it into a casing st in bringing the 





y"—A ica- 





disc and secured to it. The Third improvement consists in bi the 
material into the machine by providing it with hollow shafts and various 
other arrangements to accomplish that object. The Fourth improvement 
consists in making the bed in three or four parts, one or two attached 
securely to the mason work bed, and formi: guides for the other two 
= the bed which hold the shafts to slide on, to enable the discs to 
moved apart when required without the shafts and discs being lifted. 
The Fifth improvement consists in a bar constructed of such figure as to 
stand on the revolving disc by itself and withstand the centrifugal force 
together with the strain caused by disintegrating, doing away with the 
steel ring heretofore required, and allowing any one particular bar to be 
removed without disturbing any of the remainder. 
1389. J. S. Manton, Birmingham, ‘‘ Breech-loading fire-arms.”—A commu- 
nication.—Dated 23rd May, 1871. 

This invention refers to an improved construction of descending breech 
block combined with certain provements in the lock, trigger, and 
hammer parts. 

1395. T. F. Cuappe, Bolton, “‘ Valves for regulating the flow of steam.”— 
Dated 24th May, 1871. 

This improved valve consists of a case with an annular chamber sur- 
rounding a cylindrical shell, in which is the seating for a valve actuated 
by the governor or otherwise; in the shell are openings, and when the 
valve is opened the steam or other fiuid passes from the ingress to the 


egress passage. 

1396. A. M. CLark, London, “‘ Strainers.” ~A communication.—Dated 24th 
May, 1871. 

The improvements consist in making the said strainers of ligneous 
vegetable substances, such as reeds, osiers, rushes, or wattles, united or 
woven together in the manner of wicker or basket work, with 
intervals for the passage of the liquid to be expressed, the said sub- 
stances producing a pervious, flexible, and incompressible surface. 

1402. J. MerkLEJon, Dalkeith, N.B., “‘ Machinery and appliances to be used 
in hoisting, removing, dividing, and hanging on hooks, and takiag off 
these hooks again, and loading carcases and other bodies in abattoirs, 
carcase and meat markets, and other places.” — Dated 24th May, 1871. 

The hinery and appli above referred to enable the operations 
above named to be performed without the butchers touching the meat. 
Also enable carcases to be conveyed from market on a travelling hoist, 
wor by wheels on rails, fixed to walls, iron pillars, or on a frame- 
work, the rails having rows of fixed jointed hooks attached thereto, so 
that the travelling hoist is enabled to hang the carcases or bodies on such 
hooks. Also enable a butcher to hang a carcase on any of these hooks, 
and pick them off again, and load on a vehicle without moving any other 
carcases h on other hooks. Also enable all operations to be per- 
formed from the hoisting, when killed, to loading, when sold or removed 
from markets. The trav hoist, rail beams, fixed jointed hooks, 
hanging and dividing hooks appliances, form the constituents of this 
nvention. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE QUOTATIONS OF THE FEW LEADING HOUSES WHO ISSUE CIRCULARS 
—THE MEN AND THE PRICES—WHAT THE MEN SHOULD 190 TO BE 
HONOURABLE—BARS £9 AS THE GENERAL PRICE—THE PATENT 
SHAFT MEN: Their excessive demands—THE GENERAL TRADES : 
Military guns: Bridge and girders and other branches—FURTHER 
RISE IN TIN AND COPPER—THE BigMINGHAM OPERATIVE ENGI- 








NEEBS. 

THE majority of the few first-class firms who continue the practice 
having issued circulars at £10 for bars, that price was y 
(Thursday) quoted as ‘* the list” rates, by which, when they were 
Le business in the iron trade of this district was regulated. 

y anyone, however, will give the prices; and certain of the 
merchants will sell marked bars at £9 15s. The merchants are 
able to do this because of the extensive purchases they have made 
at my | ne under present ne © well in “ye t fA 
iron of houses possessing a speci as in respec of those 
whose commodity is much less noted in the market. 

Hence there is no room whatever for the men to expect an 
advance upon the 9s, per ton which they are now being paid, even 
if they should be so unfair as to fly from the agreement into which 
they entered with their masters at the close of September, and 
which, on behalf of all but the Patent Shaft men, the chairman of 
the representatives of the men who met the masters in conference 
formally accepted in a letter to the chairman of the association, 
under date October 3. If they should take this step, all friends 
of the working men will regret it very much. 

Upon the strength of the men observing the contract honour- 
ably the masters have acted, and have secured orders which will fur- 
nish the men with regular work at high wages for some time to come, 
whilst both men masters would be fairly remunerated. But 
if the men insist upon terms in advance of those rates then the 
masters will be great losers. And they will be losers arising out of 
bargains into which they were encouraged to enter by a reliance 
upon the expressed honesty of theitmen. The men know well that 
the work their employersare now executing has been taken at prices 
very much under even the price at which the were fixed, 
namely, £9 for bars, ing to the list of marked houses. More 

ps than two-thirds of the iron now being sent out of this 
i has been rolled at an average of 15s. a ton under that price, 
£10 a ton for bars as a nominal quotation, arising out of the large 
numberof orders recently obtained at lower rates; and it is intended 
to check demands till the market has steadied itself. The men, 
therefore, to pursue a course at all approaching fairness, should 
not take advantage of it till it is known what effect it well have 
upon the consumption and the demand. £9 for bars is the quo- 
tation of by far the majority of the makers of finished iron in 
this district. The houses known as ‘‘Al,” still quote singles at 
£11 10s., but this afternoon a firm in this district who are 
famous for thequality of their sheets quoted singles at £11. On the 
as it was a week ago, 
that a tend towards ease 
Merchants less difficulty 
the iron from the works without delay. 
The difficult, however, getting fuel and minerals is in no 
degree diminished. 


The men at the Patent Shaft Works are demanding a rise of 


and the expectation seemed 
would go on manifesting i 
than heretofore in ge 


The demand for the general manufactured goods of this district 
keeps excellent, particularly on colonial account. Some of the 
shippers to Australia describe the orders now coming to hand as 
unprecedentedly large, and to all appearances they are not of a 

ve nature, but for the bond fide requirewents of the 
colony. South America, France, and Germany are also good cus- 
— in the export trade, and the home demand continues satis- 
As to the gun trade, the military work is virtually confined now 
to the joint-stock companies ; the only new feature is a contract 
now in course of execution, under official inspection, at Small 
Heath, for some 15,000 rifles, of a novel pattern, for the Russian 
Government. The order, we believe, is an experimental one, 
and, if satisfactorily executed, is not unlikely to lead to more 
extensive business, 





_In quence of the i in the price of nickel, German 
silver has been advanced 1d. per Ib. for all qualities. 

A further advance in the price of tin was made on Tuesday. 
Messrs. Kempson and Son, of Birmingham, now quote prices at— 
— — 6d.; refined in blocks, 160s. 6d.; granulated, 173s. 6d.; 

per cwt, 

On the same day (Tuesday) the price of copper was advanced all 
round £10 per ton. Messrs. Crawley, Parsons, and Co., of 
Birmingham, now quote as under:—Tough ingot, £91; best 
selected £93 ; and braziers’ sheets, ee 
These advances are seriously affecting the producers of goods 
hereabouts who have to buy these metals as their chief raw 
material. The previous advances in white and yellow metal, 
together with the conspicuous rise in iron, had sent up the hardware 
quotations in this part of the kingdom from 2} per cent. to 15 per 
cent. Yet these additional prices barely compensate the masters. 
It seems to be almost unavoidable that there must be yet further 
advances, 

As to the heavy constructive iron work branches, the advanced 

tices have been in exact yproportion to the rise in price of iron. 

e now refer in particular to wrought iron bridge and girder work. 

Locks, too, are enhanced in price. e operative locksmiths 
have given notice that after the 9th December they will not take 
out work upon other than ‘‘ the 5s, list.” The rim and the other 
locksmiths are likewise moving in a similar direction, and they 
are entrenching their position by forming a powerful union, to in- 
clude all the 2000 workmen in the trade hereabouts. The demand 
relates to large and small locks, and the orders are often for con- 
siderable quantities. One maker of brass locks has just completed 
an order for a quantity larger than has ever before reached his 
hands, or, we should say, has for a long time past reached the 
hands of any other maker of similar goods, at pretty much his own 
prices. are doing remarkably well, even where a considerable 
amount of workmanship has to be expended upon them ; and the 
trifies in the lock way that are turned out in so great num- 
bers, and also little cost of labour and material, are being sent away 
by the tens of thousands. 

Bolts and all other fastenings, both of the large sizes for export 
and the smaller sizes for home use, are being cast with much free- 
dom. In truth, there are no fasteni which we are accustomed 
to make in this district that are not ediing very freely. The brass 
casters are gains more than full time, and no a great 
pressure of demand for all descriptions of their products. 

The operative engineere in Birmingham were out on Monday an‘! 
Tuesday because of some little difference between them and their 
masters, notwithstanding the conceding by the former of the nine 
hours. The points of difference will be seen in the following 
statement of their adjustment. On Tuesday evening, at an inter- 
view between the master engineers and ironfounders with repre- 
sentatives of the workmen, the time of commencing work on 
Monday morning was made six o'clock instead of nine o'clock, and 
the rate of payment for the first four hours of overtime will be 
time and a-quarter. Upon these conditions the men returned to 
work on Wednesday morning. 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE: The monthly returns—THE RE- 
MOVAL OF SLAG IN CLEVELAND—THE RECLAMATION OF LAND 
ON TEESSIDE—THE SEA-GOING ENGINEERS OF THE NORTH OF 
ENGLAND—DANKS’ PUDDLING FURNACE—PRICES. 

CERTAINLY the Cleveland pig iron makers have every reason to be 

satisfied with the state of the trade at present. Months ago I 

redicted that prices would gradually improve until Christmas. 

Week after week there has been an advance in the quotations, and 

this week there has been a further rise. On Tuesday there was a 

large attendance on "Change at Middlesbrough. As usual there 

was a great demand for iron, The fact that the navigation season 
is over does not rene to have made any tible difference to 
smelters, It might have been expected that the shipments being 
fewer large quantities of iron would have been available for the 
market, This, however, is not the fact. All the makers are glad 
that the shipping season is over, as it gives them an pa 
of meeting the home demand. So scarce is every kind of pig iron 
that even local founders have been on the verge of stopping for 
want of it. This week No. 3is sold at Gls, Most of the smelters 
are now heavily sold for next year. The Cleveland district is 

wing so important that every scrap of information which can 

Be obtained about it is eagerly sought. 

The make of pig iron during the month of November was 
rather less than that of October. I should say that was owing to 
the scarcity of coal. In consequence of a difference about the 
hours of labour at some of the collieries several blast furnaces 
were unable to produce the usual amount of pig iron for want of a 
sufficient supply of coal and coke. : 

In all departments of the finished iron trade there is great brisk- 
ness. Merchant bars are in request, and are quoted at £9 per ton; 
the ruling price for rails is £8 per ton, and plates cannot be had 
much under £11 per ton. There is not the least doubt that next 

ear there will be an immense rail trade in the North of England. 

e plate mills, too, will have a very great deal of work. 

Two or three weeks ago I called attention to Mr. Joy’s scheme 
for removing the slag from the blast furnaces in Cleveland to sea. 
The question has been under the consideration of the ironmasters, 
and they ate fully alive to the importance of having the slag con- 
veyed out to sea in of continuing the present ex- 

ive system of sending it down by rail to the Tees breakwater. 

ere is a difference of opinion as to who is to take the a 
ment of the scheme. I believe it will be best for all parties if a 
public company is formed to undertake the work. 

Teesside is destined to become a great place. Since the discovery 
of ironstone in the Cleveland Hills, and the erection of blast 
furnaces to convert it into pigs, the growth of the district has been 
truly marvellous. Not the least important work in this busy 
centre of industry has been accomplished by the Tees Conservancy 
Commissioners. I allude not merely to the deepening of the 
river, and the general improvement in all matters 
connected with it, but to the reclamation of hundreds of acres of 
land in the estuary of the Tees. During this week two arbitrators 
have been sitting at Stockton taking evidence in order that they 
may decide what price the owners of foreshore ought to pay for any 
part of this reclaimed they having under the Cumniedenen? 
Act of Parliament the chance of this 
question is settled there is little doubt land will soon be 

have recently 


utilised. 
The sea-going eers in the North of 

held Beye a series of resolu with a view to 

improving situations. Some of the alterations they suggest 

are, I think, very desirable. : 

a hear eh pee 7 ~—_ out on Annerien Goteanine a 
e ’ pu ‘urnace have sent a further re 

Mradiees of their investigations and highly 





1s. 6d.’ per ton in puddling, and they threaten to turn out if they 
don’t get it. 


to Middlesbrough giving 
approving of the furnace. 
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NOTES FROM SCOTLAND, 
(From our own Correspondent.) 


Tue ScOTCH PIG IRON TRADE—DIMINUTION OF STOCKS—USE OF 
SPANISH ORE BY SCOTCH IRONMASTERS—EXPORTS AND IMPORTS 
OF PIG IRON—THE MALLEABLE IRON TRADE—THE PROJECTED 
NEW STEEL WORKS AT CAMBUSLANG—SHIPBUILDING ON THE 
CLYDE— PROPOSED NEW DOCKS AT WHITEINCH—THE NINE 
HOURS’ MOVEMENT. 

In the Glasgow pig iron market prices have steadily advanced 

during the past week, till now warrants stand fully 2s. per ton 

higher than quoted last week. A good deal of business is being 

done at 70s. 44d. cash, and 70s, 103d. one month. No. 1 g.m.b., 

71s.; No. 3, 693. 9d. 

There is unquestionably great prosperity in the iron trade at the 
present time, and it must be borne in mind that the high price of 
iron is due to a great demand of a purely legitimate character, and 
not in consequence of any “‘ rig” on the market, when the price is 
usually run up to a fictitious figure. Most of the large makers are 
persuaded that in the spring there will be an enormous demand 
tor shipping iron, and are inclined, rather than sell at even the 
present good prices, to stock. The great difficulty, looking to the 
future, seems to be the labour question. With the present 
scarcity of good workmen wages will probably continue to advance, 
and, as a consequence, makers must advance prices to save them- 
selves. 

The stock in Connal’s store shows a reduction for the past month 
of 5148 tons, the total amount in Connal’s store being now 364,525 
tons ; and in the Canal Company’s stores, 13,340 tons. For these 
quantitics of iron warrants are in circulation for 364,700 tons. 


foreign markets during that period that there would now begin to 
| be a slight lull. Advices from most quarters, however, point to 
| stocks being still low, and therefore a brisk inquiry must be kept 
| up. : 
| As might be expected, however, the transactions entered into 
during the past week have not been numerous, because, as stated 
| in a previous report, most of the — makers have large orders 
| in hand to be completed by the end of the year, and there is little, 
| if any, need for booking many fresh engagements, as there is every 
| reason to believe that a good consumptive demand for all descrip- 
| tions of make must be continued in the next spring, and probably 
throughout the whole of the next year ; and in these times of agita- 
tion it would not be wise for manufacturers tv bind themselves 


entering into many new transactions, 

As to the consignments now made there is scarcely any change 
to note, the American markets continuing to take the largest pro- 
portion of the railway iron, bridge work, and plates turned out in 
the district. The colonial inquiry is not active just now, and 
there is no immediate prospect of improvement. Occasional ship- 
ments of railway iron are made to British India. Besides rails and 
plates, considerable quantities of bar iron are being shipped to 
Holland, France, Spain, &c. 

Home cousumers have now become pretty regular customers, 
which adds materially to the activity of the trade at this time of 
the year. Iron shipbuilding being carried on to such an extent, 
there is a large demand for plates and the other descriptions of 


request, and bars come in for an appreciable share of notice. In 
regard to pig iron there is not much change to note, the inquiry 
still keeping pace with the supply, and makers are losing no oppor- 





A Glasgow shipping firm have purchased a large screw st 
with the view of conveying Spanish ore toour pigiron manufacturers, 
The price of hematite ore has advanced so much that Scotch 
ironmasters cannot use it to a profit, and they will be obliged to 
use Spanish ore. The chief difficulty hitherto in the way of 
obtaining this ore hus been a means of conveyance, and now the 
want is about to be supplied. 

The shipments of pis iron fiom all Scotch ports during the past 
week have amounted to 15,494 tons, while at same time last year 
they were 12,321 tons, showing an increase on the week of 3173 tons. 
The total shipments for 1871 now amount to 781,126 tons, and 
for corresponding period of last year 600,360 tons, which is an 
increase in favour of this year of 180,766 tons. 

The return of imports of Middlesbrough pig into Grangemouth 
for last week shows a decrease of 1835 tons as compared with the 
same week last year; but there is a total increase of shipments for 
the year of 10,594 tons. 

The scarcity of iron for shipment, even at this time of the year, 
is giving some of our shipping concerns no small amount of trouble, 
and the majority of our local consumers complain that they cannot 
get supplies of iron, either here or from Middlesbrough, as fast as 
taey could like. 

In the malleable iron trade the briskness that prevails is almost 
unparalleled, the demand for shipbuilding iron being something 
extraordinary. Last week the makers all round raised the price 
£1 per ton. 

It is rumoured that, owing to some difficulty with regard to the 

supply of water, the large projected company for rolling steel rails 
have not definitely fixed upon erecting their works at Cambus- 
lang. 
Shipbuilding onthe Clyde has been exceedingly brisk during 
the past month, and i d orders ing in since the termina- 
tion of the late strike, together with large and numerous con- 
tracts to execute in most of the yards, render the prospects of 
this industry particularly bright; and it will be well, though 
somewhat marvellous, if this state of matters should continue un- 
interrupted by disputes between employers and employed. The 
work turned out during the past month amounts to a good aver- 
age, and that yet to be undertaken is pretty generally distributed 
amongst the different firms on the Clyde. It is worthy of notice 
that a large number of the vessels recently launched or in pro- 
gress are for the Eastern trade vid the Suez Canal. There were 
altogether twelve vessels launched during the month, only one of 
which was a sailing vessel, with an aggregate tonnage of 18,000 
tons, and a horse-power amounting to about 2400, 

Ata meeting on Tuesday of the Clyde Trustees a deputation 
represeating the proprietors of shipbuilding yards at Whiteinch 
presented a memorial, signed by most of the leading shipowners, 
asking the Clyde Trustees to take into consideration the p ppv nl 
and expediency of constructing a harbour or basin and graving 
docks in the neighbourhood, and, if deemed expedient, to adopt 
the measures necessary for carrying the works into execution. The 
Lord Provost assured the — that the memorial would re- 
ceive all due consideration. There has been a great outcry of late for 
increased harbour and dock accommodation, and grumbling at the 
slow progress and partial ry te e of the works already commenced; 
und anyone who glances at the Clyde harbour, and sees its crowded 
condition, cannot fail to own that the grumbling is not without 
sufficient cause ; but whether the dock schemes in oy should 
be extended, or additional accommodation should be formed at 
Whiteinch, is a question of consideration. It seems highly desir- 
able that ground should be acquired by the trustees in the direction 
indicated while it can be secured at a moderate price. _ 5 

The following notice has been posted up in the various ship- 
building works on the Clyde :—“ At a meeting of the Clyde Ship- 
builders’ and Engineers’ Association, held on Monday, to consider 
the question of the hours of labour, it was unanimously resolved 
that on and after 1st March, 1872, bers of the tion may 
reduce the hours of labour to fifty-four hours per week. Overtime 
to be paid after 108 hours per fortnight have been worked—the 
first twelve hours’ overtime to be paid at the rate of time-and- 
quarter ; all overtime beyond twelve hours per fortnight to be 
paid at the rate of time-and-half. Noallowances in time or money 
to be given for overtime.” Notwithstanding the very large con- 
cession on the part of the employers, the operative engineers, 
blacksmiths, and others connected with the iron trade in Leith, 
have intimated to their employers that they will stop work unless 
their time be reduced to fifty-one hours per week ; and in harmony 
with this resolution the Glasgow engineers, at a meeting held on 
Tuesday, declared their intention of standing out for fifty-one 
hours per week, and a compensating advance in wages. 











WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent.) 

THe IRON TRADE: Continued activity: Scarcity of labour at the 
works : Advices point to stocks being low in most quarters: A 
brisk inquiry likely to be kept up—THE TRANSACTIONS OF TEE 
PAST WEEK : Little if any need for booking fresh engagements— 
THE DEMAND: American, colonial, and continental requirements 
—THE HOME TRADE—ACTIVITY AT THE IRONFOUNDRIES—THE 
TIN-PLATE TRADE—THE STEAM AND HOUSE COAL TRADES—THE 
COPPER ORE TRADE— DISPUTE AT THE SPELTER WORKS, SWANSEA 
—NEW MILLS AT THE LLANSAMLET TIN-PLATE WORKS—THE NINE 
HOURS’ MOVEMENT—THE WAGES QUESTION AMONG THE HOUSE 
COAL MINERS, p 

TuE iron trade of this district continues to be characterised by a 

large degree of activity. Although we are now each week getting 

nearer to mid-winter, a period of the year which has hitherto 
almost invariably brought with it more or less dulness in nearly 
every branch of trade peculiar to the district, there is yet no 
perceptible falling off in business, but rather everything seems to 
gain in firmness and regularity. Full employment is provided at the 
ironworks for all the hands, and for the first time, perhaps, for 


many years there is a scarcity of labour in some departments in the 
i This state of things appears all the more satis- 
factory when it is remembered that there has been no pause in 
business for the last six months at least, and it might be expected 
that after the very extensive clearances which have 


been made to 


tunity to increase their production. Prices show an upward 

tendency. 

P Ironfounders and smiths are in active employ in all parts of the 
istrict. 

Tin-plates are in perhaps somewhat better request, and there is 
consequently no abatement of activity at the works. 

The steam coal trade is making steady progress, the amount of 
i now tr ted showing very considerable improvement 
upon the state of things which was experienced twelve months 
ago. Prices are firmly upheld, and there is good reason to believe 
that they will not be allowed to drop back to former unremunera- 
tiveness, The winter trade in house coals is likely to be more 
| extensive than for some years past. 
| The copper ore trade, another important branch of industry in 
this district, has been attended with an appreciable degree of 
| improvement during the past month, and two advances in the 
price of copper have been made by smelters, which bring quotations 
£5 per ton above the rates which prevailed during October. Advices 
from Chili show that charters for this country are unusually small, 
while the exports for the latter half of October were only about 2700 
tonsof finecopper. Inacompauriso’ ———— for the first ten months 
of this and two preceding years a decrease is shown in the 
present year of 14,433 tons as compared with 1869, and of 6471 
tons as compared with 1870. At the end of the last month about 
3600 tons of fine copper remained unsold at Swansea. There is 
every prospect that the advanced quotations for copper will be 
maintained, and further improvement in the trade is looked 
forward to. 

The Swansea magistrates have had to decide an important ques- 
tion between the Messrs. Vivian and Son and some of the furnace- 
men employed at their spelter works, The furnacemen had 
signed agreements to continue in the employ of the firm for 
twelve months. A copy of rules enforced at the works subse- 
quently given to the men provided that the hands should leave by 
giving or receiving a week’s notice. Such notice was given by the 
men in question, owing to a dispute which arose between them and 
their ape pores and they left. They were then summoned for a 
breach of contract, and the agreement to work twelve months was 
produced. The justices decided against the men, and they were 
ordered to fulfil the twelve months’ arrangement. 

Two new tin-plate mills have just been set to work hy the Llan- 
samlet Tin-plate Company, near Swansea, the first bar being rolled 
by the manager, Mr. William Williams. The engines and all 
other machinery are working to the general satisfaction of the 
company, and it is expected that the addition to the works will 
increase the production of finished tin-plate to about 1500 to 1600 
boxes per week, 

The agitation for the nine hours’ system of working is fast be- 
coming general in all the principal industries of the district, and 
it is probable that in many instances, if not in all, the masters 
will have to give way tothe men. It is satisfactory, therefore, to 
see that at some of the establishments the employers are taking a 
favourable view of the demand, and some concessions have already 
been made to the men, The servants employed on the local rail- 
ways have petitioned the directors of the concerns to adopt the 
short turns, but as they have in nearly all instances to wait until 
the half-yearly meetings of the companies are held, but little can 
be known yet which view the latter will take of the matter. The 
eminent contractors, Messrs, Eassie and Co., and the Messrs. Kell, 
founders and implement makers, of Gloucester, have adopted the 
nine hours’ system without hesitation, and it is likely that not a 
few other firms will follow the example. 

Another very large and important meeting of delegates from 
the house coal miners has been held in Monmouthshire to further 
discuss the wages question, and to consider also the best means of 
securing the eight hours’ shift. In regard to the wages question, 
it was stated that formerly when the price of coal was raised 6d. 

r ton the men got ld. per ton advance in their wages; 

ut latterly this rule had-not been adhered to, although the price 
of coal had gone up 1s. per ton. It was, therefore, resolved to 
make one more appeal to the masters for an advance of 2d. per 
ton in the = of cutting coal, and to induce them to reduce the 
hours of labour to eight hours per day. 


h 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

LonsDALE Hematite IRONWORKS—RAILWAYS IN THE ISLE OF 
Man—STATE OF TRADE AT THE HARTLEPOOLS—RIVER TYNE 
ComMIssIon : Coble Dene Dock—STaTE OF TRADE AT LEEDS— 
BRADFORD AND THORNTON RAILWAY—TRADE IN WEST YORK- 
SHIRE—NoRTH OF ENGLAND INSTITUTE OF MINING AND ME- 
CHANICAL ENGINEERS—DOCKS AT BARKOW—STATE OF TRADE AT 
SHEFFIELD—DISCOVERY OF HEMATITE IRON ORE, 

Tue Lonsdale Hematite lronworks are being pushed forward as 

rapidly as possible. A comn: -1cement of working operations is ex- 

pected to be made next month, 

It is proposed to carry out a small network of railways in the 
Isle of Man. The length of the lines contemplated is twenty-six 
miles, and the whole cost, including rolling stock, is not expected 
to exceed £120,000. 

A fair amount of iron shipbuilding is proceeding in the Hartle- 
pools. Great briskness also characterises the manufactured iron 
trade, there being an active demand for rails and chairs. <A good 
deal is also doing in marine engine building. 

The Coble Dene Dock Commi of the River Tyne Commis- 
sion have reported that they have ived from Mr. Ure a report 
and plan which proposed a complete system of dock accommoda- 
tion, comprising a Coble Dene dock, firstly, of twenty-three acres, 
to be afterw: extended to forty-six acres, an extension of the 
Northumberland Dock of sixteen acres, and a junction channel 
between the two docks, The engineer proposed to proceed with 





of the river wall ite the Coble the cofferdam at the 
entrance of the Coble Dene Dock, and the of railway to join 
| the North-Eastern Railway; the second section embraces the for- 

mation of a Coble Dene dock of twenty-three acres, with a junc- 


down to any particular course, or to speculate too far forward by | 


make used for these purposes. Iron and steel rails are also in fair | 


the work in sections. The first section comprises the construction | 


tion with the Northumberland Dock ; the third section is the com- 
pletion of the Coble Dene Dock, enlarged from twenty-three to 
forty-six acres ; and the fourth section the completion of the six- 
teen acre extension of the Northumberland Dock. It will thus be 
seen that the engineer’s plan is a comprehensive scheme, to be 
gradually worked as the circumstances may justify, and to be kept 
in view in future ny hay ye of the Commissioners’ dock system, 
and nota Fae for immediate execution of the works com- 
prised in the plan. 

The Leeds Chamber of Commerce, in reporting upon the iron, 
machine, and engineer tool trades of that town and district, ob- 
serves :—“* The iron manufacturers continue to be fully employed. 
The machine makers are also busy. There is a fair demand for 
engineer tools. The locomotive makers are well employed. There 
| is a brisk demand for cut nails.” 
|. The directors of the Bradford and Thornton Valley Railway 
| have been buying the land required, and hope to have the line 
| completed within three years. Prices of manufactured iron are 
' unmistakeably going up in West Yorkshire. The Bowling Iron 
!and Steel Company has erected in that portion of its works 
known as the Eagle Forge a 7-ton steam hammer, by Messrs. 
Thwaites and Carbutt, of Bradford. The Eagle Forge is also being 
extended. A second large furnace of the Aireside Iron Company 
at Hunslet is approaching completion. Messrs. Kitson and Co., 
of the Airedale Foundry, are making for the company a direct- 
acting engine with 100in. cylinder, which will be calculated to blow 
both the company’s furnaces. There are rumours that new 
= are to be erected in Leeds for the manufacture of Bessemer 
steel. 

A general meeting of the North of England Institute of Mining 
and Mechanical Engineers was held at Newcastle-on-Tyne orf 
Saturday. Five new members were elected, A paper was read by 
Mr. Emmerson Bainbridge, and another by Mr. F. W. Hall. The 
subject of the second paper was the ‘*Settlingstones Pumping 
Engine.” 

The joint committee of the directors of the Lancashire and 
Yorkshire and Great Northern railways invite tenders for the 
completion of the Halifax and Ovenden Junction line. 

The new Ramsden Dock at Barrow-in-Furness will be 200 acres 
in extent, and will be 3ft. deeper than any dock on the west 
coast, . 

Trade at Sheffield continues exceedingly good. The demand 
for railway matériel of all kinds is especially active ; notwithstand- 
ing that the mills are working night and day, the manufacturers 
are unable to keep pace with the orders which they are receiving. 
Some contracts are stated to have been entered into which cannot 
be executed until 1873. The inquiry for steel is as active as ever, 
and the Bessemer furnaces are working to their utmost capacity. 
Large deliveries of Bessemer steel are being made to America and 
the continent of Europe, but the home demand is also very great. 
The armour plate mills are fully employed, and for boiler and 
other descriptions of rolled plates the demand is extraordinarily 
active. 

Hematite iron ore of excellent quality has been discovered upon 
Melberby High Common, near what is commonly called Eglonby 
Beck. A mine has been opened, and a line or tramway is about to 
be made connecting the mine with the Alston turnpike road near 
Hartside, The ground has been surveyed, the owners of property 
agreed with, and work will commence immediately. 





PRICES CURRENT OF METALS AND OILS, 
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Red or minium 0.000) + 89:10 0..40 0 0 
White, dry 0.00 0 -/34 00.000 
ground in oil ° 0..000 610 0..47 0 O 
Litharge, W.B.......| 0 0 0..0 0 0 + 4150.9 00 
Quicksilver, per bot ..../10 10 0..11 0 0 - |48 0 0..49 0 8 
Speltcr, Silesian, per ton |1915 0..0 0 0 +/ 000.00 4 
English V&S ....../20 0 0..20015 0 - 52 0 0..54 0 0 
Zinc, ditto sheet........ | 2510 0..2610 0 - 300.00 0 
PRICES CURRENT OF TIMBER. 
1871, 1870, | 1871. | 1870. 
Per load 464%) £0 £ 8 | Per - ett snd 
Teak ...++00+++0++019 10 13 10 | 12 10 13 10 | Yel. pine, per reduced O. 
Quebec, redpine .. 315 415/ 315 415 ja, Ist quality 18 1020 0, 18 01910 
ellowpine.. 4 5 415) 4 0 410 | Qnddo. .. 13 01410 1231518 10 
&t. John’s N.B.. yel 0 0 0 0/ © 0 O O | Archangel, yellow.. 12 10 14 10/ 11 10 1210 
Quebec, oak, white... 6 0 6 5/| 6 5 610 | St. Petersburg, yel 1210 13:0 12 013 0 
birch ...++. 315 5 0| 316 5 0} Finland .......... 615 715 708 0 
315| 4 5 5 6 | Memel............ 09000) 006 86 
3 5/215 4 0 | Gothenburg, yel. .. 8101010) 8101010 
6lo| 5 5 615 whie 8 0 9 0} 8 0 310 
4 0/ 212 410 | Gefie, yellow ...... 1010 12 10) 1010 12 Ww 
3 5| 215 4 0O| Soderhamn........ 81012 0} 81012 0 
810); 33 3 7 es Ey c. 
210; 2 7 218 120ft. by 3 by 9> 10 0 12 10) 10 912 10 
610; 4055 mE ooee 
iL, 610} 4055 plank, Dnt, 
MiP 00 $00 0| peruntin f 9900 0 000 
5 0| 3 O 5& 0 | Btaves, per M, 
St P 7 ©| 4 0 G10 Quebecpipe ...... 85 08710 72 075 © 
Deals, ove Gy oa Wy ee ol18 027 6|| mans + 986 097 0, 20 025 o 
Quebec, wht. spruce tic, crown... 
St ohnwhtspruce 12 014 0/19 014 0, Pipe omm .2, f280 © 20001700 180 © 








A New Raitway PErit.—We cut the following curious story from 
an American paper. Itspeaks volumesfor the condition of American 
railroad tracks :—A conductor on a freight and passenger train on 
the Syracuse and Binghampton Railroad performed a daring feat 
a few days since, by which a fearful catastrophe was averted. 
The train, consis of twenty-four stock-cars and one passenger- 
car, which was filled with yer ow was between this station 
and Whitney’s Point, es" a to ly high rate of speed, when 
the engineer, William discovered a rail entirely out of the 
track some distance ahead. He imm 7 reversed his locomo- 
tive, but, upon second thought, determined to attempt running 
the train over the place where the rail was missing, and at once 
turned on a full head of steam. The engineer and fireman, how- 
ever, did not remain to see what success the experiment would meet 
with, but jumped off the engine, leaving it without any one to 
control it. The train bounded over the disconnected track at a 
fearful rate of speed, every car retaining its position on the track, 
The dangerous spot was a but with no one upon the locomo- 
tive to control its speed ; a most terrible fate awaited the train 
somewhere. The state of affairs became known to the passengers, 
and a panic was at once raised. At Whitney Point there was 
every probability that the track would not be in readiness for the 
train, as at the rate it was going it would reach there some minutes 
before its time. In this extremity conductor John Vrooman 
proved himself to bea hero. He was in the passenger-car at the 
rear end of the train, but clambering up the ladder of the freight- 
car next in advance, he ran the whole length of the runaway train 
on the top of the cars, and was soon in the locomotive cab, seized 
| the throttle, and in the next moment had the train under con- 

trol. A less heroic man in charge of the train, saooraiiitton 
| to tell what the result of the extraordinary runaway t have 


been, 
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AN UNWRITTEN CHAPTER OF THE METAL. | for China presents evidences of a civilisation, distinctive, | avle epoch, again allowing time for migration, would 


LURGY OF IRON. 

ProBABLY the oldest pieces of iron forged by the hand of 
man, which have reached our tim2, may be the sickle blade 
found by Belzoni, under 
the base of a granite 
sphynx at Karnak; the 

eet, or possibly blade, 
of some sort found by 
Colonel Howard Vyse 
a in themason: 
of the Great Pyramid, 
and revealed aftera blast, 
of which Mr. St. John V. 
Day, C.E., has read an 
interesting account this 





year before the Philoso- 





phical Society of Glas- 
gow ; and the Jarger por- 
tion of a cross-cut raw, 
exhumed by Mr. Layard 
at N loud, all of which 
are now in the British 
Museum. Assuming the 
Pyramid to have been 
in existence 2000 years 
before our era, and that 
the metallic arts must 
have had some centuries 
of incubation and im- 
provement in Egypt pre- 
viously, this blade, - 
bedded inthe huge ashlar 
work of the Pyramid, 
brings back the working 
of iron or steel, and the 
abundance of either of 
these bodies, such that 
common tools were made 
of them in Egypt, to an 
epoch from 4000 to 4500 
years before the present 
ae. pees aye be 
still supposed the coun’ 

in which the earliest hin 
torical monuments, and 
historical, or quasi his- 
rical, records of our race 
have been found, it 
neither follows nor seems 
probable that its tech- 
nical arts originated and 





were perfected wholly 1 Vig wot 8 
within its own borders ; OO pi i Uf 9 
the cradle of its arts, as #1 een 
well as of its inhabitants, 


was somewhere else, and 
everything points for 
those tosomestill remoter 
East. 

Without attempting to 
follow link by link the 
chain of evidence—such 
as it is, and at many 
points obscure—we may 
venture to believe that 
the knowledge of work- 
ing iniron reached Egypt 
from the East, and fod, 
if not its origin, yet its 
earliest practice in the 
high lands of Central 
Asia; and, if so, allowing 
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earlier, longer, and greater than that of any other Asiatic | mount to an antiquity equal to or exceeding that of the 


or European nation. 
Iron making may have been independently discovered of the world at about 6000 years. 


| whole vulgar chronology of mankind, which fixes the age 


If these views be ad- 
mitted the most ancient 
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fragments of iron or steel 
extant are aged but 
about half of the vast 
period that has elapsed 
since iron, with more or 
less probability of proof, 
has been known to man 
as a manufacture; and 
how much higher still in 
time may have been the 
discovery of the metal 
itself by some primeordial 
Tubal Cain we have no 
present means of even 
conjecturing. 

The object of this 
article, however, is not 
to discuss the origin of 
iron working, except in 
so far as is needed to 
indicate the amazing 
periods during which it 
has been practised in 
Asia, witha view to point- 
ing out by one or two 
striking examples of how 
extremely imperfect is 
our knowledge of the 
phases through which 
this ancient oriental me- 
tallurgy has passed; that 
it has not been always, 
as is the common belief, 
what we see it now in 
India, and that within 
the comparatively short 
period of a few centuries 
past, working in iron 
was carried on in India 
upon a scale so stupen- 
dous as to rival the pro- 
ductions of our largest 
steam hammer forges in 
the Europe of to-day. 

It is strange that of 
the iron metallurgy of 
Asia, the mother land of 
all the arts, of India the 
country where more than 
twentycenturiesago King 
Porus presented to Alex- 
ander the Great apacka, 
or wrought bar of Da- 
mascene steel, just as 
Homer’s Achilles offered 
for a prize at the funeral 
games of Patroclus a 
like valued mass, whence 
the Greeks obtained the 
like material for their 
“‘ wonder working sword 
blades” (@avpacta Zign); 
where steel dies were 
employed for coinage 
when our own ancestors 
were naked savages; of 
China, whence cast tron 
hollow vessels now reach 





time for its migration 
westwards and south- 
wards, iron working was 
known in Asia 5000, or perhaps 5500 years) ago. 
Nor does even this reach or give any indication of 
the actual origin of the art, or of the discovery that must 
have preceded it. Some Tubal Cain there must have 
been, who first found that the brittle and unglistening 
piece of heavy red or brown stone, or compact clay, 
could by heating and hammering be brought to the 
state of a much heavier black, hard, and tough mass, ex- 
tensible only by blows while hot, and having when broken 
or ground upon a stone whiteness and metallic lustre. 
But there may have been—indeed, it is almost certain | 
there were—many Tubal Cains, i.e, many such indepen- | 
dent discoverers, differing in time, and living at widely | 
apart points of our globe. 
The rare use of iron amongst the Esquimaux and some | 
negro tribes of Western ica, obtained from reputed 
meteoric iron, though perhaps very ancient, cannot on good 
grounds be supposed, as it has been, to have suggested the | 
working in iron to all the rest of the world. 
Sup the fact known, the next step is too great. | 
What link is there to connect the bright mottled meteoric | 
iron with any red or brown stone, Tittle differing from | 
every clod the uncultured man trode upon? The true origin | 
of iron working from its ores must have been in a country 
rich in timber fuel, with red or brown hematites abun- 
dantly showing themselves, and peopled by a race endewed 
with the higher intellectual faculties, and already ad- | 
vanced beyond the savage state. 
All those conditions existed at periods remote beyond | 
tradition in Central Asia; indeed, they exist at the pre- | 
sent moment at many centres north and south of the | 
Himalayas. But they also, in all probability, existed at | 
equally and possibly still more remote oe in those | 
vast regions of far Eastern Asia that we roughly compre- | 
hend under the name of China. 


The pre-historic of this of the earth yet | 
remains to be Seek de ve had its otled 


of troglodite caves and stone instruments, but with a | in Central 


et hchio ae higher than those | have travelled there from the : : 
have in Europe; motest east of that continent ; and if so, its earliest trace- ' ances, or anything more diminutive than their 


ages of which the vestigia 
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us of a combined magni- 

tude and thinness that 
we have not yet been able to imitate or even to imagine 
the process by which they are cast, and razor steel said to 
surpass all European steel in temper and durability of 
edge; less is known than of the iron working of any other 
parts of the more or less civilised world; yet such is the 
fact. 

Central Asia and even China as yet are nearly terre in- 
cognite, but India south of the Himalayas has been more or 
less open to European observation for centuries, and has 
been in our own power for more than one. How little is 

| known of the werking of iron in China may be gathered 
from the bald and imperfect accounts of it given(pp. 52-58) 
| by MM. Stanislas Julien, Mem. Inst., and Paul Cham- 
pion, Preparateur au Conserv, des Arts et Metiers, in their 
| work on the “Technical Arts of the Chinese Empire,” 
ublished in Paris in 1869; the first-named author 
| having a reputation as one of the first Chinese scholars 
| in Europe, and the second being a competent metallurgist 
and technologist. Yet China possesses the knowledge of 
| working in “huid cast iron, as well as in wrought iron and 
| steel—the first being, at the present day, at least, com- 
| monly reputed to be unknown in India, where wrought 
| iron is made direct from the ore, and steel also. 
A résumé of the methods of working iron in India, which 
is probably the best that exists in English, has been 
given by Dr. Percy, in his “Metallurgy of Iron,” but it is 
| all comprised in about twenty pages, and though a good 
| deal of scattered information on the subject may be found 
elsewhere, it probably would add but little of importance 
to what he has collected. 
| Dr. Percy, however, passes by the historical side of the 
| subject altogether, or contents himself with the following 
| paragraph as to it, with which his statements open (p 254) : 
| “The Hindoos appear to have carried on the tee ren 
| (i.e, making wrought iron direct, without it passing through 
the indirect of cast iron) from time immemorial, as 
we m»y infer from the large accumulations of slag which 


Asia, but it may also, and with more probability, | occur in various localities in India ; and as it is scarcely 
i the re- | possible to'i 


ine anything more rude er 
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operations, it would seem that they have not made any 
substantial progress in the art, at least in many districts, 
Their furnaces are frequently not larger than a chimney- 
pot, and hours of incessant toil are sometimes required to 
produce a few pounds weight of iron.” This may be taken 
as a rough account of the present state of iron working in 
India. But without going back so far as “time imme- 
morial,” the facts now to be adduced prove it to be a very 
incomplete, or rather inaccurate view of the history of iron- 
working in India only a few centuries back. 

Within the cincture of the ancient mosque of the Kutub, 
situate near Delhi (so named from the celebrated and 
grandly lofty Kutub minar forming part of the mosque), 
and not far from the principal gate, exists a wrought iron 
pillar, the form and surroundings of which are illustrated on 
the preceding page, the -engraving being copied from a 
photograph in the writer’s possession, This wrought iron 
pillar is as large as the screw shaft of one of our first-class 
steamships, and a forging of the same size would be 
deemed a piece of first-class work for any one of our great 
steam hammer forges in Europe, and yet it is more than a 
thousand years old, and may be as much as fifteen hundred, 
Its form is either that of a conic frustrum or of some 
curvilinear spindle, giving it a very slight swell towards its 
mid-height. The capital consists of an elaborate Indian 
design, the whole of which good observers deem to have 
been carved by the chisel out of the solid iron, The shaft 
to near the present ground level is beautifully smooth and 
true, and presents the character of having been “ swaged,” 
or if not, “sledge planished” to its finished form. The 
lower part for 3ft. or 4ft. above the present ground and 
below it is rough and but carelessly rounded ; there 
appear to be some rather large cavities in this part of the 
shaft. This pillar has been known to Europeans for many 
years, The earliest printed notice of it which the writer has 
seen is in the “Journal of the Asiatic Society of Bengal,” 
vol, vii., p. 659, et seg., being part of a memoir “On Litho- 
graphs and Translations of Inscriptions,” taken in Ectype 
by Captain T, 8S. Burt, Engineer. A much more extended 
account may be found in vol. xxxiii. after p. 612 of the 
supplement to the same journal, forming part of the Report 
of the Archeological Surveyor to the Government of India 
for the season of 1862-63. 

The dimensions of the pillar may be approximated from 
paint marks ina vertical line placed upon it, at distances 
of 12in, apart, which have transferred themselves to 
the photograph and been copied in the engraving. The 
following are those given by the “ Archzeological Surveyor” 
above referred to at p. 34., &c. ‘ The total height above 
ground is 22ft., that of the capital (of which an enlarged 
engraving is given on page 403) 33ft., and that of the rough 
part near the ground the same. But its depth under 
ground is considerably greater than its height above ground, 
as a recent excavation was carried down to 26ft. without 
reaching the foundation on which the pillar rests. The 
whole length of the iron pillar is, therefore, upwards of 
48ft., but how much more is not known, although it must 
be considerable, as the pillar is said not to be loosened by 
the excavations. I think, therefore, it is highly probable 
that the whole length is not less than 60ft. The lower dia- 
meter of the shaft is 16°4in.,and the upper diameter is 
12'05in., the diminution being 0°29in. perfoot. The pillar 
contains about eighty cubic feet of metal, and weighs 
upwards of 17 tons.” 

There may be some doubt as to the correctness of the 
great depth underground assigned here, but the dimensions 
above ground seem reliable, and agree with the photo- 
graph, and are from actual measurement. ‘The total 
weight assigned seems somewhat in excess, even on this 
author’s assumption as to length. An inscription of 
six lines exists on the pillar itself, about half-way 
of its height, which records in fact all that is known 
as to its history. Of this Captain Burt (ut supra) 
gives the following account :—“ The principal inscrip- 
tion on the Delhi iron pillar is in Sanscrit, the cha- 
racter that form of Nagari which has been assigned 
to the third or fourth century of the Christian era. 

a The curves of the letters being squared off, 
perhaps on account of their having been punched upon 
the surface of the iron shaft with a short chenz (punch) of 
steel and a hammer, as the actual engraving of them 
would have been a work of considerable labour.” The 
inscription itself is of a most disappointing sort—its pur- 
port is merely to record that “a prince, whom nobody 
ever heard of before, of the name of Dhava, erected it in 
commemoration of bis victorious prowess ; that he was of 
the Vaishnair (Hindoo) faith, occupied the throne he had 
acquired (at Hastinapura?) for many years, and seems to 
have died before the monument was completed; as no 
royal ancestry is mentioned he was probably an usurper.” 
A transcript of this inscription, showing the squared letters 
exists in vol. vii. of the “Journal of the Royal Asiatic 
Society,” and in vol. xxxiii, of same a copious mass of 
archeology and mythology bearing upon it, which those 
interested in those branches of knowledge can consult. 
Our business with the pillar is exclusively as a metallurgic 
monument, 

The date of its production is, as we have seen, 
fixed by the inscription as the third or fourth cen- 
tury, A.D. Its form and chief dimensions are before us. 
Now what is the material of the pillar, for upon this 
depends the nature of the processes by which it must have 
been made ; is it of cast iron or of wrought iron? As to 
this the evidence is as yet not absolutely decisive. 

The “Archeological Surveyor,” in his report above 
referred to, appears to have thought it to be cast iron; he 
says, “The Delhi pillar is a solid shaft of mixed metal. 
- »... There are flaws in many parts which show that 
the casting is imperfect, but when we consider the extreme 
difficulty of manufacturing a pillar of such vast dimen- 
sions, our wonder will not be diminished by knowing that 
the casting of the bar is defective.”—p. 34. What this 
writer means by mixed meta! it is hard to conjecture; he 
obviously had no knowledge of practical metallurgy, and 
his opinion must pass for what it may, Captain Burt, who 
appearstohave had some such punation know obviously 
deems the pillar be be of wrought or forged iron, and sup- 





ports that opinion by his ingenious and practical remarks 
as to the punching on it of the inscription. This latter view 
receives the following corroborations: the writer’s accom- 
plished and accurate friend, Mr. James Fergusson, Archt., 
F.R.S., who has carefully examined the pillar, is clearly of 
opinion that it is of forged iron. A fragment of it has 
been recently sent to England, and the writer is informed, 
on, he believes, good authority, that Dr. Percy has heated 
and drawn out upon the anvil a portion of it, and con- 
siders it to be forged iron. This test, probably all that so 
small a specimen admitted of, is not absolutely conclusive, 
as Dr. Percy himself would no doubt admit, for some cast 
irons, especially those made from hematites with charcoal 
fuel, admit of being heated and at once forged and drawn 
out hot into a sort of wrought iron. The photograph, as 
examined with the lens by the writer, presents to the 

ractical eye several minute characteristics which incline 
him to believe it to be forged and not cast iron. 

There will be seen clearly in the photograph—and also, 
though less so, in the engraving—the mark of the graze of a 
heavy round shot on one side, at about mid-height of the 
pillar—and so far as can be decided by examination of the 
photograph—the shaft is slightly cracked across, the widest 
part of the crack being at the side opposite to the graze 
mark, The blow, then, was just not enough to break 
completely the pillar by its own inertia, when thus sud- 
denly bent beyond the limit of elasticity. Did we know 
the vis viva of the striking mass, and the density and exact 
dimensions of the pillar, it would be possible to calculate 
approximately the cohesion per square inch of the outside 
film of the shaft at this crack, assuming it really to exist; 
but wanting such data, and judging by tact or experience 
only, the writer is of opinion that if of British cast iron 
the pillar would have been broken completely off by the 
blow of a heavy shot. 

The existence of a doubt as to the material of this pillar, 
one of the most marvellous metallic monuments in the 
world—shows with how little completeness it has yet been 
examined, and how entirely ignorant those who have de- 
scribed this pillar, have been of the importance in eluci- 
dating the ancient working of iron in India of an 
exact metallurgical examination of its material. Let us 
hope this will forthwith be remedied—by cutting from the 
pillar (below the surface, it may be) and sending home a 
piece sufficiently large and long, not only for chemical in- 
vestigation, but for experimental determination of its ex- 
tensibility and cohesion per square inch ; for physical and 
chemical examination together, can alone determine with 
certainty whether it be of oriental cast tron or of wrought, 
i.¢., forged iron. 

But meanwhile let us take the alternative suppositions, 
and see to what they will lead us. At the present 
day the prevalent belief is probably the correct one 
that the production of or working in cast iron is un- 
known to native Indian workmen south of the Himalaya; 
and, unless made under European direction, a pig of 
cast iron of 100 lb. weight could probably not be found in 
India. Yet how little is systematically known about the 
matter may be gathered from a recent notice (Times, 
Dec. 4th, 1871) of some rem.,kable travels in 1868 in 
Central Asia by a native em..sary of the Indian Govern- 
ment, “ At Faizabad, the capital of Budukshan, a town a 
mile and a-half in length and half a mile in breadth, along 
the banks of the Kokcha river, he found the inhabitants 
skilful in smelting iron, and they send cast iron pots, pans, 
ornamental lamps, &c., to the market.” 

Assuming that in past time cast iron was known and 
worked in India, there is yet no reason to suppose that 
the furnaces in which it was melted could have — much 
larger than the little cupola furnaces, with blast from na- 
tive bellows, which are now in use for making wrought 
iron direct. The very largest of these native furnaces 
appear to be those of Burmah (“ Percy,” p. 271, &c.), 
which by draught only produce about 90 lb. of iron at each 
operation. It would have required between 300 and 400 
such furnaces, working on cast iron, all got ready to tap 
and tapped at the same moment, to run a casting of 17 
tons—an operation which any practical founder would 
admit to be impracticable with such apparatus even in the 
hands of trained European workmen. Nor must it be 
imagined that the product of ; 
the existing little Indian 
cupolas,tworking on the direct 
process, is ever fluid enough 
to be tapped or run from the 
furnace. Were it so it might 
be conceivable that this pillar 
had been cast, and yet was 
of a crude wrought iron, or 
of a metal intermediate to 
cast and wrought iron. 

Mr.R. W. Bingham, magis- 
trate at Chynepore, Shahabad, 
district of Bengal, in his 
report on iron making, pub- 


existing Catalan furnaces in Europe, viz., about 140 kilo- 
grammes (“ Pelouze and Fremy,” vol. iii, p. 228). 

Are we then to conclude that this pillar was cast, in the 
absence of any evidence in support of that view—indeed, in 
face of whatever evidence we possess ing on it—merely 
because we cannot conceive any other way in which it might 
have been made in India? If so, this follows, that between 
the fourth century, a.p., and the present day, the whole 
art of smelting iron in India has been c and that 
the indirect, or European method, has been lost, and with it 
the knowledge of working in cast iron itself been also lost, 
Such a view is untenable, for vessels, or other objects of 
ancient cast iron, must, in that case, occasionally be found, 
which does not seem to be the case. 

We are thus obliged to consider that this pillar is not a 
casting, but is a huge forging in native Indian or some 
other Asiatic-made wrought iron, and if so, the question 
arises, how was it forged? We have no evidence that 
“blooms” of more than 90 Ib. or 100 1b. each, were ever 
made by Indian methods; these would be too small to 
build up singly into a bar of 16in. diameter. It is, how- 
ever, conceivable that such little “ billets” as were pro- 
curable from such blooms might be welded up into bars, 
and these bars made into a faggot, out of which such a 
bar, by sufficient means for bringing it to a welding heat, 
and for then hammering it, might be welded into a cylin- 
drical bar such as that of this iron pillar. 

Now, the limit to the size of a faggot that can be welded 
with given means of heating it, is found to be when the 
mass is so great in proportion to the power of the furnace 
that the exterior of the mass, where the heat is being ap- 
ee oxidates and melts away, owing to the slowness of 

eating and hence long continuance of exposure to the 
heat, as fast as piece after piece is laid on to make up for 
the waste. This limit has been reached before now even 
in our best reverberatory forge furnaces; it actually was 
touched upon at Liverpool, in forging the Mersey Com- 
pany’s great 13in. gun. Unless, therefore, the iron work- 
ing of India between the third and fourth century, a.p., 
possessed air furnaces and lofty stalks, or blowing appa- 
ratus of some sort upon a scale now unknown, and indeed 
not conceivable in any form of nativeapparatus, we may con- 
fidently affirm that no faggot to form a welded bar of 1Gin. 
diameter could have been by any possibility brought to the 
welding heat at all, or without such waste as to prevent 
its ever being forged. 

If we pass from the heating of such a bar to the forging 
of it our difficulties are still greater. The limit in size of 
hand forged work in Europe was about reached in the pro- 
duction in days gone by of the heaviest “best bower ” 
anchor of a ship of the line. The largest section of the 
anchor shank when welded to the arms was about Sin. 
or perhaps 9in. across, and the welding was effected by the 
blows of twenty-four “strikers” trained to strike in 
time, and swinging 14 lb. to 18 lb. sledges. The 
shower of blows dealt for some minutes’ spell, upon 
the amass of iron of this large section produced a very insig- 
nificant effect, so that both the faggoting and the welding of 
such anchors were often very defective, and the strikers 
having to stand close ina ring, within the short distauce for 
swinging the sledge from the glowing iron, were greatly 
scorched by its radiated heat, and some with fine skins 
were unfitted for the work. Hereabouts then, the limit 
to hand forging was reached, both as to the power of the 
hand sledge to act upon the mass of iron, and as respected 
the power of the men to endure the heat radiated from the 
glowing iron at the short distance from it limited by the 
length of the handle of a sledge when swinging. Now the 
section of the shank of a “best bower” of Sin. or Qin. 
diameter is to that of the Delhi iron pillar about as 64 to 
201, or the latter would radiate from its heated extremity 
more than thrice as much heat, and an equal length 


more than thrice as great a mass to be dealt with by . 


the sledge hammer, as in the case of the anchor. We may, 
therefore, affirm that even in European hands a bar of 
wrought iron of 16in. diameter could not be welded up 
by hand labour with the sledge. The latter would produce 
no adequate impression—least of all in the comparatively 
feeble hands of Asiatics—and human skin and muscles 





could not withstand at 5ft. or 6ft. off, the intolerable glare 








lished in the oflicial des- 
criptive catalogue of the 
Indian articles exhibited in 
1862 at London (4to, Cal- 
cutta, 1862), says as to that 
region of Bengal: “ The 
metal never runs liquid from 
the furnace, but falls to 
the bottom below the blast 
pipe, from whence it is 
taken in a — mass 

a r of iron tongs, 
aa which is hammered on 
a large stone, or on a h 
iron anvil, into a double 
wedged-shaped pig,” &. This seems to describe the exist- 
ing process of iron making of the present day, not only in 
Bengal, but all over British India, differing only in the 
size of the “ bloom ” or pig made, which is most commonly 
but 9 lb. or 10 lb., but in Burmab seems to reach its maxi- 
mum size, viz., about 90 lb., or rather less than one-third 
the weight of “bloom” produced im one operation by the 





Fie. 3. 


and scorching of such a mass heated to the welding 


point. How then was this Delhi pillar forged in India, 
even assuming that some means for heating it existed ? 
Forging by power in some form, of course, suggests itself, 
but upon what source of power can we even speculate ? 
Human muscles, and the “ bullock walk” by which the 
water skins, or “ bheesties,” are drawn up from the wells 


—— 
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or tanks appear the only present sources of power in | 
India. The water-wheel, or noria, for raising water by | 


the application of such animal power is common ; but the | plored and undescribed, and whenever it shal be examined, | tion valve, with its spindle 


ancient, and, indeed, the existing technology at large of | between the steam and equilibrium valves, and in the same 


India—still more of Asia at 


large remains almost unex- | plane, but situated at the foot of the cylinder, is the educ- 


ing through the centre of 


production of power by the descent of water on a wheel | analysed, and described by really competent men—and | the “perpendicular” or equilibrium pipe. In this way the 


seems never to have been known in India, where, indeed, 

except in the hill districts, no “falls” for water-power | 
exist. The windmill, though said to have been known ia | 
Persia from some very remote period, has never been seen 
in India, and it need scarcely be said steam-power is out 
of the question. 

It is barely imaginable that some form of falling tup 
hammer raised by men acting on ropes, after the manner 
of the old ringing engine for pile driving, may have been 
employed, or some rude form of tup or tilt hammer 
moved by bullocks acting on a walking wheel; and it is 
for Indian arch;eologists to discover if there be any records 
or traditions of such appliances, without which the methods 
by which this huge pillar was forged must remain inex- 
plicable. The pillar itself stands before us, so far, a metal- 
lurgic enigma; if it stood alone, and were this great ancient 
forging in wrought iron alone known to exist in India, 
we might pass it by, content to sup it too isolated an 
instance on which to found any conclusions as to the iron 
metallurgy of that country in former ages; but, although 
little noticed, and apparently quite unknown to our Euro- 
pean writers on iron metallurgy, this pillar does not 
stand alone. 

Not to lay any stress on the probable existence in India 
of other iron pillars, as affirmed to the writer by an accurate 
Indian officer well acquainted with the country, the follow- 
ing facts are recorded by Mr. {James Fergusson, in his 
“Tilustrations of Ancient Architecture in Hindostan,” 
fol., London, 1848., p. 28, and Plate ITI. 

In the Temple of Kanaruc, or Black Pagoda, in the 
Madras Presidency, “the walls of the mantapa or porch 
(which is about 60ft. square inside) are about 10ft. in 
thickness, and the depth of the doorways is, consequently, 
20ft., and their lintels are supported by large iron beams 
of about 1ft. section, laid across from side to side. The 
roof is formed after the usual bracket fashion of the Hin- 
dus, each course projecting beyond the other, so as to give 
(from the inside) the appearance of inverted stairs. , 
At about half the height, where its dimensions narrow 
to about 20ft., a false roof has been thrown across, the 
remains of which now lie heaped up as they fell 
on the floor of the apartment. Among them may still 
be remarked several beams of wrought iron about 21ft. 
in length and 8in. section, and a great many blocks of 
stone, 15ft. and 16ft. long (and they were probably broken 
in their fall), and of a section of 6ft. by 2ft. or 3ft.” 
Here then we have employed as mere building material 
wrought iron bars of 8in. square and 21ft. long. Mr. 
Fergusson views this temple as having been built between 
A.D. 1236 and 1241, 

In another temple examined and described by Mr. Fer- 
gusson—that of Mahavellipore, standing alone on a solitary 
rock of granite projecting into the very surf on the coast, 
near Madras—and the date of which he refers to the tenth 
or eleventh century A.D., but deems may be as late as the 
thirteenth or fourteenth century, and described in his great 
work as above, p. 57, and Plate XVIII.—he informs 
me there are empty sockets for beams, like those just 
noticed ; the beams, he justly argues, must have been of 
iron, as the sockets show a scantling, which would have 
been if in timber perfectly useless under the load carried. 

Fig. 3 shows, in mere diagram section, the general con- 
struction of these Vimana’s and the position of the iron 
beams referred to in both the above cases, It is highly 
probable that at Kanaruc the ceiling beams thrust them- 
selves out of their sockets by alternate expansion and con- 
traction, and so brought down the “false roof,” as the 

filling above is called; but the place affords a bad founda- 
tion, and is said to be subject to earthquakes. However, 
our business with these iron beams is simply as metallurgic 
monuments. Here, then, we have the fact that at Delhi, 
in the north, and at Madras, in the far south of India, 
massive forgings exist, such as all Asia, so far as we know, 
could not produce at the present day, and of a size rivalling 
those upon which Europe to-day pridesitself. The earliest 
of these, dates from the third or fourth century, and the 
latest from the eleventh to the fourteenth centuries of our 
era, With such an interval in time as 900 or 1000 years, 
and such a diffusion in space as from north to south of 
India, it seems impossible not to conclude that the evidence 
of these monuments attests the existence in India for that 
long period of a great iron manufacture, well established, 
ne witha relative cheapness and certainty of product that 
admitted of the use of iron as a material for public monu- 
ments and as a building material in sacred edifices, and 
that this manufacture was extinct, and the art and methods 
lost, long before any modern European occupation of 
India. So that far from Indian iron working having been 
the same feeble thing we see it to-day from time imme- 
morial, it was once a great and flourishing craft, and ex- 
tended over parts of the entire Indian peninsula. 

Nothing heretofore brought to light in the history of 
metallurgy seems more striking, to the reason as well as 
the imagination, than this fact: that from the remote time 
when Hengist was ruling in Kent, and Cerdic landing to 
plunder our barbarous ancestors in Sussex, down to that 
vf our Third Henry, while all Europe was in the worst 
darkness and confusion of the Middle Ages—when the 
largest and best forging producible in Christendom was an 
axe or a sword blade—these ancient peoples of India, the 
forerunners of those now so enfeebled and degraded, pos- 
sessed a great iron manufacture, whose products Europe 
even half a century ago could not have equalled. 

Yet, these conclusions rest on no new facts, but on the 
colligation of old ones, by the light of practical knowledge. 
Indian archzeologists and writers have long known of the 
existence of these iron monuments of an ancient and lost 
«rt in India, but their importance has, the writer believes, 
uot before been recognised as bearing on ancient oriental 
metallurgy. The reason of this is that those who have 
examined the monuments of India, however scholarly and 








able in many ways, have not been metallurgists, and 
have had no practical knowledge of iron working. The 


such have never yet been commissioned with the task— 
results even more strange, and perhaps of more impor- 
tance, historical and practical, than these deducible from 
the Delhi iron pillar, will, no doubt, come to light. 

Since the foregoing was in type a notice has appeared 
in “ Les Mondes” (tome xxvi., Dec. 1871), by M. Sévoz, an 
engineer of mines, resident in Japan, of the ironworking 
districts of that country, which may throw some light on 
the conjectural modes by which these great forgings 
may have been effected by human power in those 
remote ages in India. In reference to the mode of 
ironworking in the mining province of Ykouno, M. 
Sévoz says, “The treatment employed is a sort of im- 
perfect Catalan method. . . . . but what distin- 
guishes the Japavese method from that of (Depart.) 
Ariége is that they treat at once 16,000 kilos. of ore, 
and produce an enormously long pig of 1300 kilos,, which 
is broken up under a huge hammer, constructed after the 
style of a pile-driving ram, to which motion is given by a 
walking ea of 11°5 metres diameter, acted upon (montée) 
by men, one can see that potent blows may thus be given, 
but their frequency and regularity do not seem such as 
thus to admit of a forging being produced, even if the 
means for heating a mass as huge as those referred to 
were capable of being guessed at. 

Ropert MA. tet. 
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Tne piston cap is usually of cast iron, and is some- 
times made in the form shown in the sketch, Fig. 1, page 
410, and is provided with a wrought iron pin such as that 
shown in Fig. 2. The cap and pin here shown are suit- 
able for a 50in. engine, and are of the right dimensions 
for the parallel motion illustrated in our last article. 
Another form of piston cap is shown in Fig. 3. 

It will be seen that the piston-rod is not cottered into 
the cap, but has a cylindrical nut on the upper end, the 
upper part of the cap being bored large enough to receive 
it; to prevent the rod from turning in the nut, it is made 
to project a little through the nut, and is provided with a 
gap, into which a cotter is made to fit, as shown in Fig. 3. 
A much simpler mode of securing the piston-rod into a 
cap, of the design shown in Fig. 3, is to make the rod as 
illustrated in Fig. 4. 

The ring at @ must be made in two parts, for obvious 
reasons. As the force on the piston-rod is constantly 
downward, the cotter above the rod in Fig. 3 need not be 
very strong. It is usual to make the piston-rod in dia- 
meter one-tenth that of the cylinder. Two of the most 
common modes of securing the rod to the piston are illus- 
trated in Figs. 5,7, and 8. The dovetail form, Fig. 5, is 
not so good as that shown in Figs. 7 and 8, because the rod 
cannot be disconnected so readily. For large engines, a 
better form of piston than that shown in Fig. 5 is that 
illustrated in Fig. 8. It is made much deeper in the centre, 
and, therefore, gives additional strength with the same 
quantity of material. A mode of securing the junk-ring 
bolts in the piston is shown in Fig. 6. Another plan in 
use is to secure tapped gun-metal blocks in the piston with 
lewis keys in the same way that the bolt in Fig. 6 is 
secured, and to screw down the ring by means of bolts 
entering the said blocks. 

The cylinder and steam jacket are constructed in the 
manner illustrated in Fig. 9 by most engineers, with but 
little variation save in proportion. The cylinder is always 
fixed at a sufficient elevation above the boiler to admit of 
the jacket draining itself by gravitation. In the early 
days of steam jacketing the cover and bottom were jacketed 
as well as the cylinders—but it has been long discontinued 
in both instances; with the bottom, for the obvious reason 
that it was worse than useless, and with the cover, because 
of the inconvenience of having to break a pipe joint every 
time the cover was removed. The bottom joint of the 
jacket, with the cylinder at a, Fig. 9, is made with iron 
cement. Fora“ Bull” or direct-acting engine, in which 
the piston-rod passes through the bottom, the construction 
of the cylinder is the same, save that the largest part. is 

laced at the top, and the stufling-box is placed in the 


ttom instead of the cover. 
The nozzles greatly in design and arrangement. 
Before we to illustrate this of our subject 


we will give sketches (Figs. 10 and 11) of the two varieties 
of double-beat or Co’ - valves in use, 

Fig. 10 represents the ordinary Cornish valve, in which 
the valve forms a shell around the seating. When the 
valve is lifted it gives an opening for steam fboth at a 
and 6. The lower beat at b oo. very little larger than 
the upper beat at a, the valve is almost in equilibrium as 

ards pressure. 

ig. 11 represents a modification of the Cornish valve, in 
which the valve is placed within the seating, the beats 
being situated atc and d. Either form of valve may be 
used as the circumstances of the design may dictate. The 
arrangement of the valves in the nozzles, for effecting the 
ape? distribution of steam, and, at the same time, to be 

t placed in reference tothe gear, is a subject for thedisplay 
of much ingenuity, and as a consequence, the nozzles are 
variously formed aecording to the different fancies of their 
designers. Two varieties of nozzles, much in use, are illus- 
trated in Figs. 12,13, and 14. Fig. 12 shows the sectional 
elevation of a set of nozzles suitable for a 60in. engine. The 
steam pipe is 10in. diameter, and is connected to the top 
nozzle on the right-hand side of the engraving. A single- 
beat governor valve 9in. diameter is placed directly over 
the steam pipe,in the nozzle. The steam, after passing 
through the governor valve, the steam valve, which 
is a double-beat valve 9in. diameter, thence into the 
cylinder through a branch aperture at the back of the 
nozzle. The equilibrium valve is 12in. diameter, and is 
p'aced op the left-hand side in the top nozzle; midway 





four spindles are brought in a line in the top nozzle and 
are very convenient for connection with the valve gear. 
The top nozzle is made much more compact by excluding 
the eduction valve rod from passing through it as shown in 
Fig. 13. The four valves may still be kept in the same 
plane by bringing the perpendicular pipe down at one side 
as shown in Figs. 13 and 14, or, as is sometimes done, the 
perpendicular pipe is fixed, where shown in Fig. 12, and 
the eduction valve nozzle made to project in advance of it. 
That arrangement is not good, for it causes the gear to be 
fixed so far from the cylinder as to occasion great incon- 
venience. Grose was in the habit of putting no governor 
valve to his engines, so that the engine had to be regulated 
by means of the expansion tappets, and he employed a 
very ingenious form of the knee lever to the steam valve 
rod which was brought into play in first starting the 
engine, and by means of which the lift of the valve might 
be gradually increased whilst the engineman adjusted the 
expansion tappets till the proper grade was obtained. His 
engines were sometimes constructed with the steam valve 
placed in a separate nozzle, fixed on the opposite side of 
the cylinder to that of the other nozzles. Although that 
arrangement simplified the nozzles yet it added to the 
complication of the gear, so that on the whole no advan- 
tage was gained. 

Valve Gear.—We illustrate also some details of valve 
gear, such as is frequently in use. They are such as are 
necessary for the top nozzle of a 50in. engine constructed in 
the manner illustrated in Fig. 12. Fig. 15 showsa plan of the 
valve spindle guide frame. In the back or longest side of the 
frame are formed gun-metal bushed bosses for the pu 
of guiding the top of the valve spindle cap, ¢. The pillars 
b support the frame at 7 7, and the pillarsa at kk. The 
valve levers, c, are mounted between bosses on the arbor d, 
which is supported in'the bosses of the standard,a, At the 
outer end of the lever, c, is attached the screwed cheek, g, 
by means of which the position of the valve may be ad- 
justed at pleasure. 





THE StRaNTON IRON AND STEEL Company.—The newly-erected 
Stranton Works at West Hartlepool are about to be worked by a 
limited company, the directors of which express their intention to 
realise a return of 25 per cent. on the proposed paid-up capital. 
The works have been surveyed and valued for the company by 
Mr. Alfred Davy, engineer, of Sheffield. 

END-ON Fire ON SHIPBOARD.—Advantage is being taken of the 
Prince Consort’s overhaul at Devonport, to fit her with two 9in. 
12-ton guns, on Scott’s traversing turntables forward, and with 
four 9%in, 12-ton guns on main deck. These turntables will enable 
the two foremost guns to train right ahead, as well as on the 
broadsides, by means of two ports for each ; giving all the training 
powers of the turret with all the advantages of a broadside arma- 
ment, Of course the carriage and slide is Scott's also, as no other 
means of mounting guns above 6-tons weight on shipboard, 
whether in turret or on broadside, exists. The Prince Consort's 
after gun is intended to work on a Scott’s traversing turntable all 
round the stern, one port being provided on either broadside, and 
two astern forits use. This fitting will be similar to that of the 
Lord Clyde. The saving of men in =z fy. with these car- 
riages may be understood from the fact that the. 12-ton gun so 
mounted requires only fifteen men, or one more than the 3}-ton 
gun, and three men less than the 44-ton gun on the old carriages, 
Thus it is estimated that each of our larger ironclads requires 
one hundred less men to work the guns on board in consequence 
of these ingenious carriages, making a saving of about £2600 in 
wages and £1250 in —, or together about £3850 per annum 
foreach ship. The late talented Director-General of Naval Ord- 
nance wrote that, ‘‘ Owing to the great improvement in gun car- 
riages, the 9-inch gun of 12}-tons has a great advantage in case of 
handling over the 68-pounder of 4? tons, being worked with 
fewer men, greater rapidity, and far more security.” Indeed, with- 
out the Scott carriage such a gun could not be used on the broad- 
side of a ship at all; whilst in an end-on position, such as is 
now being fitted to the Prince Consort, it would be most unsafe. 

THE Late Fretp MagsHat Sir JOHN Burcoyng on STEAM 
RoaD RoiiimwG.—It is well known that the late Sir John Bur- 
goyne, while chairman of the Board of Works in Ireland, laid out 
and successfully executed a wider extent of advancement than 
perhaps any other engineer, in E at any rate. He then ex- 
tensively applied horse rolling to those and his extensive 
experience therewith led him to the result, which he always 
insisted on, that, without any rolling, “‘the actual expenditure 
on the subsequent early maintenance of the road itself is 
than would be ine’ by at once operating ew pee wl with the 
roller.” The following remarks on steam road-rolling, comi 
from a man of such universally acknowl ability and of s 
great experience in road making, sho’ have much weight. 
They are published for the first time, having been kindly written 
as an introduction to projected later editions of a work on the 
subject written by agentleman who has frequently drawn attention 
to the whole subject.” Among the demands}for improvements in 
our social condition there are few more urgent than the state of 
our thoroughfares, or, where the traffic is great, more manifest. Of 
the two systems of constructing the carriage and horse road by 
pavement, or broken stones, the latter, when in the perfection 
that is perfectly attainable, has so many advantages in comfort 
and cost, that, since the days when M reduced it to an im- 
proved system it has been universally adopted for what may be 
designated as roads for the country, and extensively, or, 
perhaps, we may say, generally, for the streets in the more dense 
population of towns. There remains in them, however, one 
glaring defect, namely, that of their not having their construction 
or repairs fully perfected. The cause of this is, that the parties 
who maintain the roads and those who use them have different 
interests, one striving to do their work at the least possible 
expense, which ap arently is by considering them as finished as soon 
as they are passa! fe ; while the other, which is in fact the public 
in general, require a greater degree of perfection, to be obtained 
by systematic effective rolling. The elaborate treatise by 
Mr. Frederick Paget, C.E., has been drawn up to show that the 
two interests under proper arrangements are, in fact, not conflict- 
ing, but, on the contrary, what tends most for the advantage of 
the public requires positively less expenditure in the end than 
the imperfect system; it points out very forcibly the enormous 
advantages that would be gained to the community by the im- 
provement. Clear, however, as may be the showing of such 
results, [there is one leading difficulty in its accomplishment as 
regards the metropolis, where the improvement is most impera- 
tively needed, arising from the numerous districts under which 
the charge the roads is subdivi and the incompetent 
character of their — aggeees for such a a may wry a 

in the proposed efits, requires a concentration into la 

istricts cam able united management. Were this principal 
defect , ti lection of the best engineers for the pur- 
pose, and the least objectionable and most advantageous way of 
employing them would soon be ascertained.” 
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THE engine we illustrate above is built to designs some time 
since prepared by Messrs, Head, Wrightson, and Co., for what 
be termed standard colliery engines. The general features 
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COLLIERY LOCOMOTIVE. 


CONSTRUCTED BY MESSRS, HEAD, WRIGHTSON, AND CO,, ENGINEERS, STOCKTON-ON-TEES. 


be gathered at a glance. The dimensions are varied to suit 
different purchasers, the cylinder diameter ranging from about 
8in. to 1lin., the dimensions of the boilers being of course increased 





in proportion. These locomotives are strong and well made, and 
the moving parts are all accessible. The type is, on the whole, a 
very good one, and the engine simple and workmanlike, 














THE “LITTLE RAPID” KNITTING MACHINE. 
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THE accompanying illustrations show a very ingenious little 
i the i tion of Mr. Bickford, 





machine intended for d tic use, 


to a table and 
F. Fig. 2 is) an enlarged view of 


to keep it distended. 





ill 


an American. Fig. 1 is an elevation of the machine cram 
way for use. The stocking being knit is shown at 


the base or cam ring ; 


hows a securing ring; Fig. 4 one of the needles or loopers 
slaes and Fig. 5 {. a ode of wire basket placed inside the work 





ped on | a circle of vertical 














s.ble to render intelligible within a moderate space. The general 
principle involved is simply this: All round the machine are fixed 
needles or crochet hooks; these can slide up and 
down each in a slot provided for itself. The up-and-down motion is 
— by the cam plate Fig. 2, which holds the lower double 
t end of the needle Fig. 4. At the crochet hook end is a little 
guard called the latch, which by the action of the worsted on the 
needle is closed to allow the stitch to slip off the hook when made. 
Now let the reader suppose one line of stitches already formed on 
these needles, as shown in the en 
to be knit so held that the n 
latter descends, The thread will be drawn down by the needle 


| until the latch meets the loop previously formed. This loop, | 
sliding along the body of the needle, lifts the latch and again | 


closes it. The loop then slides off the needle as it continues to 


descend, and tke thread, being drawn down through the former | 


loop, forms a new loop, through which the needle passes in rising, 
opening the latch, and leaving the hook free to engage the yarn 
when the latter is brought under it again, and so on. 

On the bottom of the revolving cylinder, Fig. 2, are formed 


teeth, which mesh into a bevel gear, turned by the crank E. The | 


yarn being wound upon a bobbin, is placed upon one of the pins C. 
It is passed over the yarn stand B, and thence through a hook in 
the top of a hent bar D, called the “‘ carrier.” This carrier is fixed 
to the revolving cylinder K, which carries the cams, and travels 
with it, carrying the yarn, and holding it in just the right position 
to be caught by the hook of each ne as the latter is depressed 
by the action of the cams, 

The machine works very rapidly, and the length of stitch can be 
altered at pleasure. There are suitable arrangements by which 
any conceivable piece of work may be properly shaped. The 
machine may be seen at the Hop Exchange, Southwark-street, 8. E, 





VicToRIAN Ratway.—A company entitled the Victoria Rail- 
way Company of Natal (Limited) has been formed, according to 


the “for the purpose of constructing a railway in the 
colon, of Natal, between The port of Durban and the township of 


Ving, and the thread of yarn | 
© will hook over it when the | 


| (We do not hold ourselves responsible for the opinions of our 
correspondents.) 





JACKETED CYLINDERS, 
S1r,—In your editorial on jacketed cylinders in Tur ENGINEER 
of December Ist you have inadvertently made a slip in figures 
which very seriously affects your subsequent calculations and de- 
ductions. On page 381, third column, near the bottom, you say : 
| —* Steam of 75 lb, ry weighs about ‘179 lb. per foot ; con- 
| sequently, 4°41b. will be 246 cubic feet nearly.” Now 44 = “179 

gives only 24°6 cubic feet instead of 246 cubic feet as stated, and 
| the liquefaction of this volume of steam would liberate not 
| 900-horse power as stated, but only about 90, or rather less than 
the result obtained by Mr. Kaeuffer. 

Unfortunately this seems to be one of those questions where 

figures may be made to prove almost anything, but after a careful 
consideration of Messrs. Bramwell and Easton’s article, as well as 
of the subsequent arguments on both sides, the question seems to 
me to become narrowed into the following limits :—Is the loss of 
useful effect resulting from the liquefaction of steam in an un- 
jacketed cylinder greater than the loss occasioned by the re-evapo- 
rating in the boiler of the condensed water re-entering it from the 
jacket? In your editorial of November 17th, you say, ‘‘The 
water resulting from this liquefaction (that is, in the jacket) is re- 
stored to the boiler where it is re-evaporated, and flows to the 
cylinder to do more work; whereas, if the liquefaction had taken 
place within the cylinder, the resulting water would have been re- 
evaporated there instead of within the boiler, and the resulting 
steam, although obtained at just the same expenditure of power, 
would, instead of doing work on the piston, do it in heating the 
condensing water.” But this resulting steam would not expend 
all its power in heating the condensing water, for, as clearly 
shown by Messrs. Bramwell and Easton, part of it would go to 
raise the pressure of the expanding steam at the end of the dia- 
gram, and on the exhaust side the resulting temperature on the 
walls of the cylinder of about 212 deg. would have less effect in 
heating the condensed steam than would the temperature of 
307 deg. given out from the jacket, as acknowledged by yourself 
| and Mr. Kaeuffer. The benefit derived from the steam jacket 
—or at any rate, one benefit—in my opinion, may be stated 
thus: It is shown by Messrs. Bramwell and Easton, and 
admitted by Mr. Kaeuffer, that steam of 75 lb. pressure and 
| 307 deg. temperature on entering an unjacketed cylinder, of 
which the walls are 212 deg. temperature b d d, 
}and although it becomes re-evaporated towards the end of 
the stroke, the pressure at that time being so much less, there is 
an absolute loss of useful effect, which may be represented by a 
certain capacity of steam at 75 lb., the entering pressure. Now, 
suppose this additional quantity of steam to be introduced from 





| the boiler, its place would have to be supplied by more steam ob- 


tained from feed-water at a temperature of, say, 100deg. Now, in 
a jacketed cylinder the condensation, instead of taking place in 
the cylinder takes place in the jacket, and the condensed water 
flows into the boiler where it supplements the feed-water; only, 
instead of being 100 deg. it is 212 deg. temperature, and this dif- 
ference of temperature represents a saving in favour of the 
jacket. In this view of the case no estimate is made of the com- 
parative loss from radiation in the two cases, which you have 
shown to be so trifling that it may be ignored. 

I think credit is due to Mr. Kaeuffer for the work which 
he has taken to support his views upon this question, which 
is certainly an important one for engineers; and most people will 
agree with him that the record of a carefully conducted experi- 
ment, with both cases, would possess far more value in the eyes 
of practical men than a volume of cooked diagrams or theoretical 
investigations. G. DowELL. 

Soho Ironworks, Bolton, Dec. 12th, 1871. 

[We thank our correspondent for calling attention to the error 
in our figures resulting from the misplacing of a decimal point; as 












P = er ‘ Vi , in the county of Victoria. Contracts have already been our calculations did not refer to an actual example, but were 
Upon refi to the sew it will be seen that the machine, | entered into for the construction of the line between the river merely intended to illustrate the nature of a principle, the mis- 
exclusive of and the ed wheel, consists of A, thumb- | [jmgeni and Verulam, a distance of fifteen 'miles, and the works | take is of the least possible importance. We may point out that 
screw to fasten machine to table; B, 
BE’ Joachine handle; F, buckle; G, weights; K. revolving oylinder 
m 6 5 # > 5 Sy, 5 wt, revolving Cy: * | 10,000 shares of £10 each. Itis stated that 6 per cent, interest 
The action of the machine is extremely simple, yet almost impos- | wii] be paid on the paid-up capital during construction, 







stand; C, pins for bobbins; | wil) be commenced at once, so that the line may be opened for our correspondent has not yet comprehended the true action of the 

to which carrier is attached; traffic with the least wee XG delay.” The pate is £100,000 in steam jacket, although he manifests more power of grasping the 
subject than Mr. Kaeuffer. It may interest him to learn that satu- 

rated vapour conducts heat fabout seventeen thousand times more 
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efficiently than dry steam, and one of the great points gained by 
the jacket is the presence of nothing but dry steam at all times 
within the cylinder. As regards the effect produced by returni 
the condensed water at a high temperature to the boiler, it wi 
suffice to say that even when—as is sometimes the case—the water 
from the jacket is not returned to the boiler, the saving effected 
by the jacket appears to suffer little or no diminution.—Eb. E.] 





TORPEDOES, 


S1r,—In your able article on torpedoes in THE ENGINEER of the 
Ist inst., you fairly represent the rival claims of the various 
methods under consideration. Except with the outrigged, the 
attacking party is exposed to much danger from the explosion, and 
even this is liable to several obvious drawbacks, such as the ease 
with which the enemy may baflle a stern chase, and the likelihood 
of approaching the destructive area too closely if running at any- 
thing like a great speed. 

The method I propose, and which you honoured with descriptive 
engraving in your paper of October 20th, I humbly submit possesses 
the following advantages :—First, that the apparatus being entirely 
submerged cannot be injured by the enemy’s shot. Secondly, that 
the roughest weather cannot’impair its efficiency or hinder the 
blow being struck, Thirdly, that the machinery, free from all 
delicate complications, is under complete control, and is not liable 
to accident or derangement. 

In a stern chase the advantage of a rapid propulsion and long 
reach of the submarine rocket is very apparent, while in a broad- 
side attack the reaction of the compressed air would considerably 
diminish, if not entirely prevent, the shock of collision. Feeling 
confident both of the novelty and feasibility of this plan, and not 
being able to try experiments on a sufficiently large scale, I 
ventured to submit the entire scheme to the Lords of the Admiralty 
on July 2nd, 1868, and subsequently explained the whole of it to 
he Floating Obstruction Committee on the 11th of August in the 
tame year, 

In a letter received from their lordships dated 26th of same 
month they say, ‘‘ Although they i our method shows very 
considerable ingenuity, they are not of opinion that it is likely to 
be of use to her Majesty’s navy.” 

I again respectfully directed their attention to the report of the 
Floating Obstruction Committee on the 13th August, 1870, and 
soon after supplied them, at their request, with complete tracing 
and details. Since this time I read the paper you noticed at the 
British Association. 

The last reply from their lordships to my solicitations that trials 
be made states that, “‘ They are not desirous of carrying out experi- 
ments in the manner you propose.” 

_ This is not very encouraging so far, but I patiently await the 
time when necessity will compel the trial of all proposals on their 
merits alone, when I am sanguine that my scheme will meet with 
that approval in high quarters which it has already received in an 
unqualified manner from several eminent engineers and naval 
officers competent to judge. The vast importance of the subject 
to us in our insular position, and the hitherto insufficient attention 
that has been paid to it, must be my!apology for troubling you with 
these few remarks, for there is no doubt that thejintroduction of 
considerable and efficient torpedo boats must revolutionise the 
whole system of{armour-plated ships, whose weight and unweldiness 
would only favour their own destruction, without enabling them to 
evade or paralyse this mode of attack. PHILIP BRAHAM. 

6, George-street, Bath, December 4th, 1871. 








Sir,—Having read with interest the remarks in your columns, 
and in those of a contemporary, respecting the Austrian “ fish 
torpedo,” would you allow me to state that in July, 1864, before 
the advent of that invention, I patented a method of submarine 
attack precisely similar? I need hardly say that my chief object 
in so doing was to render indubitably my claim to priority in 
proposing a system which may yet probably become a regular 
branch of military art. I fuily considered at the time the plan of 
sa cae by compressed air, and it is named in my specification, 

ut rejected it in favour of rocket composition fired electrically 
from the interior of the ship, the gases from which escaping from 
holes placed at an angle with the axis of the case impart to it an 
onward and rotary movement. This rocket composition is used 
solely to transfer the torpedo to the point of attack, and the 
charge is fired when it strikes by triggers which open passages 
between the ignited composition or gas chamber and the explosive 
stored in the forward part of the case, An annular passage sur- 
rounding this allows the gradual entrance of water, so that the 
diminished displacement compensates for the burning of the pro- 
pelling charge. I never proceeded with this scheme beyond pre- 
paring drawings and a description, &c., and admit that calculations 
based on uncertain data may be worth very little ; but I may 
state that I made out that a range of as much as half a mile, at 
the speed of a fast —- railway train—say from fifty to sixty 
miles per hour—might be obtained with a case no larger than from 
4ft. long by 16in. diameter—a great contrast certainly to the large 
and ponderous (and costly) structure you have described. I laid 
this scheme, through the intervention of Sir S. M. Peto, before 
the officials then connected with the Admiralty ; by them it was 
comfortably shunted into the War-office, where it possibly still 
lies hopelessly blocked up in one of the remote sidings of that 
bewildering department. ! 

Ido not come before your as an “inventor with a grievance,’ 
for, in truth, warned by the experience of more pushing men, I 
spent little cash or time in impressing my views or careless hearers; 
but I still think that if, as would appear from your article of last 
week, the Government are about to incur some expenditure in 
really testing what can be done in this direction— they would do 
well to try the merits of a plan laid before them above seven years 
ago. In conclusion, I would only remark that my plan is free 
from the objection you have raised to the ‘‘ Austrian fish,” as 
when the propelling charge is about burned out it fires a small 
fuze communicating with the explosive, so that when the case 
gets to the end of its range, supposing it to have missed its mark, 
it will blow up, and all further danger to friends or foes is over. 
I agree with you that a submarine monster, floating about with 
triggers already cocked for indiscriminate destruction, should 
sutlice to cause a whole fleet to give the locality ‘‘a wide berth” 
<= its exact position could be ascertained. 


, Sth Di ber, 1871 A. ALEXANDER. 








Six,—Referring to the article in your issue of the Ist inst. on 
the ‘‘ Fish Torpedo,” of Mr. R. Whitehead, for the sole interest in 
the manufacture of which, it is said our Government are about to 
pay or have paid the sum of £15,000, I beg to inform you that in 
1862 I constructed and tried at Portsmouth a torpedo on precisely 
the same principle as Mr. Whitehead’s. It conainel of an 
elongated tube, the forward half of which contained the explosive 
compound, which was exploded on hitting its mark by ordinary 
detent triggers on the outside of the case. ‘The after portion 
of the tube served as a reservoir for highly compressed air, the 
initial pressure of which was about 600Ib. per square inch, This 
served as the motive power for a small engine, actuating a 
simple feathering paddle on the outside of the torpedo. By a 
simple arrangement, the torpedo could be ey ae at any depth 
at a great speed, and its course, indicated by a small float on the 
surface of the water, was always under the control of the 
assailant, who, notwithstanding strong adverse currents, or a 
change of position of the enemy’s ship, could unerringly be 
steered to its mark, During my day’s trial with the apparatus at 
Portsmouth a series of pres occurred in the two attempts to 
launch the torpedo, so that at the end of the day finding no assis- 
tance or encouragement was given me by the authorities (who at 


the outset declared themselves totally adverse to the use of such | M 


kinds of weapons for submarine warfare), I declined further trouble 
or expense in the matter. 
The first drawing of the torpedo sent to the Admiralty was 


lost, but at their request a duplicate was sent, which has not been 
re 3 and in answer to my late application to them for a 
further trial, they reply that they have no desire to make any 
further trial of “‘ the ’ 

It will thus be patent that our Government are paying a large 
sum of money for an invention which has'no claim to novelty, and 
can be used by any other nation if considered of sufficient value. 

Queen’s-road, Nottingham, Gro. Warsop. 

December 12th, 1871. 


ROAD LOCOMOTIVES, 


G. Fenn, evidently expect an answer to their question, ‘‘ Why 
engineers continue to use the vertical boiler in road locomotives? 
—I beg to point out to them that whatever may be its disadvan- 
tages, as compared with the locomotive type its advantages are 
these:—(1) It occupies less space; (2) the weight is less; (3) it 
admits of great variation in the water level without impairing its 
efficiency; (4) it is much easier to clean and repair. No doubt 
both your correspondents are practical men, thoroughly acquainted 
with the merits of the locomotive boiler. I will, therefore, set 
them the following problem to work out, as doing so will give 
them a better idea of the capabilities of the vertical boiler than 
any arguments that I could bring forward. 

Problem: design a boiler on the locomotive type to evaporate 
five gallons of water per minute at 140 lb. pressure; 1 Ib. o coal, 
say Derbyshire steam coal, to evaporate 6 lb. of water into dry 
steam; the weight of the boiler filled to the half gauge level not to 
exceed 2 tonsa 13 cwt., including fire-bars; the whole of the interior 
of the boiler, excepting, of course, the water space around the 
fire-box, to be capable of examination, and so easy of access that a 
man and a boy can break the manhole joint, thoroughly scale and 
clean the tubes, wash out the interior, and remake the joint ready 
for work in a day of nine hours; the boiler to be capable of using 
the dirtiest feed-water, such as traction engines must often take 
from roadside puddles, and to be entirely free from the vice of 
priming. 

That such a problem is not an absurd one can be seen fromcare- 
fully reading the performances of the Ravee on her return trip 
from Edinburgh to Ipswich. I think your correspondents will 
find no difficulty in working out the problems, but will fail to com- 
ply with the conditions in one important point, i.¢., their boiler 
will weigh nearer 4 tons than 2 tons 13 cwt. If they do not 
consider this an advantage for the vertical, all that you have so 
ably written in favour of light road locomotives has been thrown 
away upon them. I may add that I experimented about a year ago 
with two road locomotives made exactly as your two correspondents 
suggest, i.e., with locomotive boilers, aud three wheels, all with 
rubber tires, They were not so economical as engines of precisely 
the same weight and class but with vertical boilers. As the figures 
obtained at those trials may be interesting to your correspondents, 
I will reproduce them in juxta-position with a couple of the 
Ravee’s performances :— 
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Fuel used nig par , | “as “aR 7 
permile.. .. 3°05 Ib. 251b. | — 1°85 Ib, — 
Pounds of water | 
evaporated by 4°3 Ib. S1llb | 14lb. | T6LIb. 2°87 1b. 
1 lb. of fuel .. | | 
7 © | 
Speed eee —_ ®0/ 4miles | 4miles | 9 miles 9 miles 














R. E. Crompton, Lieutenant, Rifle Brigade. 





Sir,—Having read with considerable interest Lieut. Crompton’s 
report of the trial trip of the “ Ravee,” from Ipswich to Edinburgh 
and back, in your impression of the 24th ult., and your able article 
of the same date, I have been induced to send you an account of 
the trial of a small road steamer, the invention of Mr. Loftus 
Perkins, which I think has accomplished a much better result than 
that usually obtained by engines of its class. In the first place it 
is very light, weighing only 32 cwt. when loaded with fuel and 
water. This engine drew a wagon weighing 24 cwt., and pas- 
sengers and load weighing 33 cwt., from St. Albans to London, 
Oct. 16th, 1871, a distance of twenty-one miles in seven hours, in- 
cluding all stoppages for vehicles, which became very numerous as 
we approached London. The fuel consumed to accomplish this 
was 203 lb. of gas coke—about 2°17 Ib, per ton per mile. The speed 
of the engine must at times have been fully seven miles per hour. 
The first five miles was accomplished in sixty-six minutes, although 
repeatedly stopped to allow of horses and vehicles to pass. The 
heating of one of the connecting rod ends was the only casualty, 
and delayed us about ten minutes. The engine is very novel in 
design, having only one broad driving wheel 2ft. diameter, above 
which the whole of the machinery is placed, the boiler being 
immediately over the wheel, and the engine upon one side a cir- 
cular frame, which is free to move in a belt, carries all the 
machinery, engine, boiler, condenser, &c.; the belt is secured to 
the fore carriage of the vehicle it is drawing by shafts, and is 
steered by turning the whole of the machinery within the belt, 
which can be accomplished by a person sitting down, with the 
greatest ease, one important feature of this design is that the 
engine always pulls in the direction it is steered, and another that 
all the weight is utilised for traction. 

The machine is driven by a pair of compound engines, weighing 
complete only 2181b,, the high pressure cylinders are 1}Zin. 
diameter, and the low, 3jin.; stroke, 4}in.; probably this is the 
smallest compound engine ever made to do actual work, The 
boiler is composed entirely of wrought iron tubes, and is worked 
to over 3001b, per square inch, but 200 1b, is generally found suffi- 
cient when pulling its usual loal over average good roads and 
moderately steep inclines, The boiler has been proved to 30001b. 
per square inch with water, and 1000]b. with steam, so that it is 
perfectly safe at the pressure it is worked at. The ergine is pro- 
vided with an air surface 1 to ise the water. The 
driving wheel has a Thomson india-rubber tire, with an improved 
chain belt. The engine has now run over a bundred miles, and is 
in as good a condition as when it left the factory. It is at present 
being worked by the Yorkshire Engine Co., Meadow Hall Works, 
Sheffield. W. W. Harais. 

1, West Abbey-road, Kilburn, Dec, 7th, 1871. 








CHEMICAL SOCIETY. 
THURSDAY, DECEMBER 7TH, 1871. 


WHEN the minutes of the Society had been read and confirmed 
Mr. James L. Shuter was formally admitted a member, and the 
president announced that Mr. Passiot had presented to the Society 
a greatly enlarged photograph of Danieland Faraday. The names 
of the following gentlemen were read for the first time :—Julian 
Louis Vanderstraaten, John Millar Thompson, Charles W. Vincent, 
Robert Barton, David Watson, William Thompson, William 
Forster, Henry James Helm, Thomas W. Fletcher, George Thomas 
Glover, and Thomas Eltoft. For the third time: —Charles Thomas, 
Benjamin Tanner, Hugh Paterson, Frederick Hicks, George 
Joseph Warner, Samuel William Moore, William John Wilson 





William Gray, Robert Irvine, Reginald C. Woodcock, and Donald 
unroe; after a ballot had been taken these gentlemen were de- 
rr 


| clared by the president to be duly elected. 
| Dr. J. H. Gladstone, F.R.S., then read a paper “‘ On Fssential 
Oils—Part II.” The following is a short abstract of this valuable 


Sir,—As your correspondents, W. Campbell Muir and Arthur | 


and laborious communication, which is the continuation of one 

laid before the Society eight years ago, The first group of oils de- 

scribed includes :—(1) That of citron from the leaves of the lemon 
| tree, which consists principally of a liquid boiling at 166 deg. to 
| 168 deg.; specific gravity, 8459; refractive index for the line 
| A, 1°4680; and dispersion, 0°273. (2) Lign aloes, a colourless oil 

having a pleasant odour, the greater part of which comes over at 

about 200 deg. (3) Pimento, from the seeds of myrtus pimento, the 
| greater portion of which distils at 243 deg., and is found to be en- 
| tirely soluble in potash solution, It has a specific gravity of 
jl 5; refractive index for A, 1°5281; dispersion, about 0°416 ; 
and in other respects agrees with eugenic acid, so that the oil of 
| pimento seems to differ from oil of cloves only in the hydrocarbon 
that is mixed with the eugenic acid. (4) Oil of villvert, which is 
composed chiefly of an oil boiling at 280 deg. to 283 deg., the action 
of sodium, however, showed that this was not homogeneous but a 
mixture of two bodies. 

The hydrocarbons from essential oils may be divided into 
three polymeric groups having the general formule Cio Hi,, 
C,,H,,, and C,.H;,. The first group, C,,.H,,, represents the 
greater number of these hydrocarbons, turpentine, orange, carra- 
way, and more than twenty others. The second, C,,H,,, those 
from cloves, rosewood, cubebs, calamus, cascarilla, and patchouli, 
whilst the third is represented by colophene. That there is a 
broad line of demarcation between these three groups, may be seen 
by comparing their physical properties set down in the following 
table, which also shows that the middle group as intermediate in 
its properties between the C,, and the C,, groups :— 


. . e . “ I. IiL. 
Formu! 7 88 «8 wig Hy C2, H 
Vapour density .. 47 ee 1 ” ee gg 
Specific gravity .. .. 0°846 — 0°880 0°904 — 0°927 0°939 
Refractive indexfor A  1°457 — 1467 1°488 — 1°497 1°5084 
Dispersion .. .. . about 0°027 about 0°029 0-051 
Sensitiveness.. .. «+ about 48 about 43 41 
Boiling point.. -- 160°—176° 249° — 260° 315° 


Many of the essential oils are mixtures of a hydrocarbon with a 
compound containing oxygen, of which but few have hitherto been 
carefully examined, those obtained from citronella and from worm- 
wood the author calls citronellole and absinthole respectively. 
They both have the composition C,,H,,O;, the most remarkable 
point of difference between them being in their refraction equiva- 
lents, that of absinthole being 74°5, which agrees closely with the 
theoretical for C,,.H,,O, whilst citronellole has 79°3 or 79'8 for 
its equivalent, a discrepancy almost the same as that found 
throughout the great phenyl group. Besides these he has ex- 
amined cajeputole from oil of cajeput, and also the two carvoles 
from oil of carraway and oil of dill; these appear to be identical 
and not merely isomeric, and are remarkable for forming a cry- 
stalline compound with sulphuretted hydrogen, having the compo- 
sition (C,;,H,,0),H,S. The physical properties of menthole from 
spearmint, myristicole from nutmeg, and hydride of cinnamyl 
from sassia, have likewise been examined; the latter has the enor- 
mous refraction of 1°6045 for the line A, and its refraction equi- 
valent is also very abnormal. 

The President said that the paper which Dr. Gladstone had 
communicated to the Society was one of great importance, since 
these physical qualities were facts which would remain unalter- 
able however much our views as to the theory of their constitution 
might change ; and although no one admired this class of investi- 
gation more than he did, he might also be allowed to speak a word 
in favour of certain chemical reactions which might perhaps 
enable us to relegate these hydrocarbons to their proper families, 
such as the action of chlorine or bromine on them. He should 
like to elicit from the author if he had tried any such reaction so 
~ to arate for example, whether they were hydrides or 

icals. 

Dr. Gladstone said that bromine and chlorine derivatives had 
been prepared, but that in the cases he had tried the results had 
been unsatisfactory. 

Dr. Wright asked whether his researches had led the author to 
consider the hydrocarbons as isomeric in the same way that the 
butylic hydrides are, or was it possible that many of these hydro- 
carbons might be identical, the difference in their properties being 
due to accidental impurities ? 

Dr. Gladstone replied that these oils were distinguished in some 
cases chiefly by their optical properties, and in others by their 
odour. Citronellole was distinguished from absinthole by the 
former having a considerably higher refractive equivalent than the 
theoretical, like that found in compounds throughout the great 
phenyl group. And again, the carvole from dill and the carvole 
from carraway were considered to be identical and not isomeric 
from having the same odour; the same might be said ef the eugenic 
acid from pimento and from cloves, Identity of odour alone, how- 
ever, is not sufficient to establish the identity of the hydrocarbons. 

Dr. Wright suggested that the odour might be due to a chemical 
change which the subject undergoes in the presence of oxygen and 
in contact with the mucous membrane of the nose. It was well 
known that hydrocarbons which had been recently distilled over 
sodium had a less powerful odour than they had after being ex- 
posed for some time to the air, 

Prof. A. H. Church would like to refer to the very interesting 
sulphur compound (Cio H,,O), H,S, in which an oxidised oil was 
united with sulphuretted hydrogen. Some eight or nine years ago he 
had described Tasmanite, a resin found in a shale from Tasmania, 
which contained oxygen and sulphurin the same relative proportions 
as the abov tioned 1. This resin, when treated with 
sulphuric acid, evolved sulphuretted hydrogen, so that the sulphur 
was in organic union with it, and not like the sulphur found in 
coal. In another fossil resin dysodile which he had examined, 
the sulphur and oxygen only approximated to that ratio, but 
then it was not pure, 








DEATH OF MR, PEASE.—We much regret to announce the death 
of Walter Pease, of the firm of Pease, Hutchinson, and Co., which 
took place at Darlington on the 6th inst. 


Society oF ENGINEERS.—In consequence of the illness of the 
Prince of Wales, the annual dinner of this Society, announced to 
take place on Friday, the 15th inst., is postponed. 


South Kensincton MusguM.—Visitors during the week ending 
9th December, 1871.—On Monday, Tuesday, and Saturday (free), 
from 10 a.m. to 10 p.m. Museum, 8197; Naval and other 
Galleries, 1039 ; on Wednesday, Thursday, and Friday (admission 
6d.) from 10 a.m, till — Museum, 1811; Naval and other 
Galleries, 86; total, 11,133. Average of corresponding week in 
former years, 9016. Total from the opening of the Museum, 
10,946,023. ; 

Brown’s WaGes Carps.—We have a speci card 
showing the wages for the nine hours’ movement, or 
fifty-four hours per week, from 3s, to 40s. per week, and published 
by Messrs. G. wn and Brothers, Portrack Lane Ironworks, 
Stockton-on-Tees. The card measures 24in. by 18in., and is 
admirably printed in red and white. The paper is strong and 
guarded at the creases with tape. The price is only 1s, It appears 
to us that these cards will be found very useful both by men and 
masters. 


ROcK-BORING IN CLEVELAND DistRict.—The Machine Tunnel- 
ling Company are engaged with a deep bore-hole for the Stanghow 
Ironstone Company, and have very nearly completed their work. 
The boring-hole has now reached a depth of 650ft.; in two days of 
this week it went through 50ft. of rock, chiefly shale. The whole 
work has been executed since October 7th, and has been prose- 
cuted during daylight only. The Leschot diamond drill is 
and cleanly cut cores of the successive strata are brought to the 

from time to time. The ironstone is now very nearly reached, 
it is believed. When the hole has been completed we will give 
particulars as to the borings and speed attained, 
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RAILWAY MATTERS. 


On the 12th of November Messrs. Waring Brothers, the con- 
tractors, opened for public traffic the section of the Uruguay Cen- 
tral Railway as far as Progreso. 

ANOTHER short link in the chain of the Canadian Railway 
system has been completed. Itis the Harrisburg and Brantford 
branch of the Great Western Railway, eight miles in length. 

THE guards, porters, and policemen employed on the Great 
Western Railway | have held a  ootien at Bristol, and resolved to 
present a memorial in favour of the ten hours’ daily work limit 
and increased wages. 

Some difficulty is e in obtaining regular supplies of 
coke and coal in Cleveland, owing cag: 4 to the pressure upon the 
North-Eastern Railway and ly to the reduced supplies at the 
collieries. Some firms, it is oe | will find it necessary to reduce 
their production for a time. 

Tue directors of the Bristol and South Wales Railway Wagon 
Company (Limited) have determined upon returning £1 to the 
prietors at the end of the , thus making the shares £4 paid in- 
stead of of profitable emp! ent for the capital 
is the reason assigned for the return of the £1 per share. 


Tue Pennsylvania Railroad, under the terms of the now con- 
summated lease, has taken possession of the works of the “‘ United 
Canal and Railway Companies of New Jersey” (the Camden and 
Amboy), and they now form with the Pennsylvania Railroad’s 
other lines, owned or controlled by it, a continuous railway from 
New York to San Francisco. 

Ir has been announced (7'imes) that the proceedings inaugurated 
by Mr. M’Henry, with the co-operation of Messrs. Bischoffsheim 
and Goldschmidt, for the rescue of the Atlantic and Great 
Western Railway from the control of Messrs. Gould and Fisk, 
have been brought to their final stage of success by the election 
of the board of directors of the reorganised company, which now 
comprises some of the best known mercantile and financial names 
of New York. 

Art the Manchester Assizes on Monday two recently holding 
responsible situations in the service of the London and North- 
Western Railway Company were charged with fraud. One of the 
prisoners, William Jenkins, been chief booking clerk, and the 
other, John Stansby, district auditor ; and by means of frauduleat 
entries in the company’s books, they had committed serious 
frauds. The jury convicted both prisoners, but actually recom- 
mended them to mercy “‘ on account of the careless way in which 
the books and accounts had been kept and audited.” The judge 
pointed out that that was a state of things for which the prisoners 
were responsible. He sentenced Jenkins to fifteen and Stansby to 
eighteen months’ imprisonment. 

THE very severe weather of the past few days has greatly 
retarded the progress of the work of extending the tramways in 
the South London districts; but still it is probable that by the 
second or third week of January a regular system of tramway con- 
veyance will be established between Greenwich and Pimlico, in 
addition to the routes already traversed between Greenwich, Cam- 
berwell, Stockwell, and Brixton on the one hand, and the West- 
minster and Blackfriars bridges on the other. The bit of road laid 
down with asphalte, by way of a trial, from the Elephant and 
Castle corner to a short distance beyond the archway of the 
London, Chatham, and Dover Railway in the Walworth-road, is 
stated to have been the scene of many accidents to horses since the 
winter set in. If the asphalte pavements were properly washed 
to free them from the greasy mud there would be perfect safety. 


MEssRS. MANNING AND WARDLE, of Leeds, are constructing a 
miniature locomotive upon a system patented by Mr. Fell. It is 
for a “‘suspension” railway, the gauge of which may range from 
Sin. to 18in. The line would consist of the balks of timber 
resting side by side upon upright posts whose length varies with 
the surface of the ground. The engine would be steadied laterally 
by rollers pressing against the sides of the horizontal timbers. 
The engine which Messrs. Manning and Wardle have now in hand 
is being made for the Royal Engineers’ Department of the 
War-office to work upon an experimental line at the camp at 
Aldershot. We have already described and illustrated Mr. Fell’s 
system. The same firm have recently exported twelve locomotive 
engines and tenders for a line of 3ft. 6in. gauge in the interior of 
Russia. This gauge has been adopted for light Russian railways 
in consequence of the report of a commission sent over to this 
country about two ycars since to inquire into the working of 
light narrow-gauge lines in Great Britain. Messrs. Manning and 
Wardle have also completed some small locomotives for the 
internal traffic of the royal dockyards at Portsmouth and Chatham. 
The latter are only of 1ft. Gin. gauge. 


THE report of the Madras directors states that during the six 
months ending the 30th of June last forty-nine additional miles 
of line were pleted and opened for the use of the public. 
During the same iod uninterrupted communication had been 
kept up with Bombay by the North-West line, the across 
the Kistna having been provided for by the active exertions of 
the officers of the Great Indian Peninsula Railway. On the 
Madras side the officers of the company had been equally 
successful, the passage across the Cheyair having been main- 
tained at first by a tem road across the bed of the 
river, and subsequently by a temporary stucture on piles, 
which would suffice to place the bridge in a more safe condition 
than it had ever hitherto been, until such time as the whole 
structure could be renewed. The commission of e 
officers ee by the Madras Government to inquire into the 
cause of the failure in the ay ag Bridge agreed with the com- 
pany’s engineers in the opinion that an entirely new structure was 
required, for which the estimate had been prepared and submitted 
for the sanction of the Government. The construction of the 
works of the Neilgherry branch had been commenced, the ques- 
tions relating thereto having been settled. A large amount of 
work had been executed at the new central station, which was 
now rapidly approaching completion. 


Arew further figures from the railway returns will not be without 
interest. At the close of the year 1860 there were 10,433 miles of line 
open in the United Kingdom ; at the close of 1870 the number of 
miles constructed was 15,537, showing an increase of nearly 50 per 
cent. In England (including Wales) the increase in the ten years 
was from 7583 miles to 11,043; in Scotland, 1486 to 2519; in 
Ireland, from 1364 to 1975. The mers pees carried by 
the railways of the Dnited Kingdom in from 163,435,678 in 
1860 to 330,004,396 in 1870, or more than 100 cent., and this is 
exclusive of season and periodical ticket-holders, the number of 
whom increased at a much — rate—viz., from 47,894 to 
156,403. In England the number of ordinary passengers increased 
from 136,958,904 to 288,633,921, and the season and periodical 
ticket-holders from 500 to 118,110; in Scotland, ordinary 
a from 16,493,221 to 27,046,864, and season, &c., ticket- 

olders from 9829 to 23,462 ; in i from 
9,983,553 to 14,324,613, and season, &c., ticket-holders from 7565 
to 14,831. The number of miles travelled by trains (whether 
my r or goods trains) increased from 102,243,692 in 1860 to 

69,067,372 in 1870, an increase of 65 per cent. ; in England, from 
85,701,925 to 139,010,284 ; in'Scotland, from 11,097,121 to 21,815,174; 
in Ireland, from 5,444,646 to 8,241,914. At the close of the year 





1870 the capital received by the railway companies of the United 
om amounted to 106 per mile constructed ; in England, 

£39,680 5" £24,816; in Ireland, £13,786. The net 

receipts of the rail of the United Kingdom in 1870 were 
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NOTES AND MEMORANDA. 


THE new re-agent for copper proposed by Mr. Tamm is obtained 
by dissolving in distilled water equal “‘_* of suplhocyanide of 
ammonium and bisulphite of ammonia. en this is added to a 
liquid containing copper it immediately precipitates white sub- 
sulphocyanide o per, as an insoluble powder readily washed ; 
while scarcely any other metal is affected by it. 

AccorDING to Nature a small place to be marked soon as a bi8 
one is Chimbote, on the coast of Peru. Its harbour, the finest in 
the South Pacific, can shelter the navies of the world. It was a 
great town in the times of the Incas, as remains of a colossal 
aqueduct will show. Near it are coal mines. It has been aban- 
doned and neglected on account of the difficulties of access, but a 
railway is now to be constructed to the fertile interior at a cost of 

400,000. 

A CORRESPONDENT of the Scientific American has adopted the 
following method of preventing scale in boilers :—Get some cow or 
ox feet, just as they are cut off in the slaughter-house, put them 
in a wire net fine enough to the small bones from getting 
into the blow-off pipe into boiler. Use five feet to a six-horse 
boiler, and you have no further trouble with scale in boilers. 
I have used them for upwards of ten years in plain, Cornish, and 
multitubular boilers. According to the quality of water he will 
have to replace them every two or three months, 

THE Scientific American says that, according to Wagner, it 
appears that Saxony produces 33,000 lb. of bismuth annually, 
and, as the yield of this metal in other countries is un- 
important, Saxony rules the market of this article. A few years 


ago the pretended discovery of a method of making gold from | 


bismuth led to the purchase of all there was in the market on the 
part of a credulous London firm. This produced considerable 
fluctuation in the price at the time, but as the firm were sub- 
sequently glad enough to get rid of their useless purchase at any 
price, the supply soon became abundant. 


M. R. Borreer (Polytech. Notizblatt) gives the following formula 
for coating copper and brass with zinc by a wet process :— 
Cover with a concentrated solution of sal ammoniac, zine in 
grains or powder, placed in a non-metallic vessel; warm to 
ebullition, and introduce into the mixture the objects of 
copper or of brass which it is desired to coat, after having 
properly cleansed them. After a few minutes the objects will be 
covered with a brilliant, firmly adhering, deposit of zinc. The 
granulated zinc is obtained by pouring the molten metal into a 
warm mortar, and triturating vigorously with an iron pestle 
until it solidifies. 

Ernst VON MEYER finds that the gases absorbed by coal are 


chiefly the following :—Carbonic acid, marsh gas, nitrogen, oxygen, | 


and hydrocarbons. He publishes a table with the interesting 
statement that more of nitrogen is retained by coal than any 
other gas. The Scientific American says, if it be true that anthra- 
cite coal absorbs more nitrogen than oxygen we have the germ of 
an important application, as this method could be employed to 
effect the separation of the nitrogen from the oxygen in the atmo- 
sphere, and lead toa cheap way of making oxygen. It may be 
worth while for some one to repeat the — with a view to 
attaining this desirable result. We give below the table of gases 
found by Meyer inclosed in coal :— 
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In pyrotechny it often happens that coloured fires produce dis- 
agreeable fumes or burn too slowly. In order to surmount these 
difficulties, a German chemist, J. R. Braunschweiger, has been 
making some experiments, and, as a result of his labours, gives 
the following recipes :—Red fire, nine parts nitrate of strontia; 
three parts shellac; one and a-half parts chlorate of potash. 
Green fire, nine parts of nitrate of baryta ; three parts shellac; 
one and a-half parts chlorate of potash. Blue fire, eight parts 
ammonio-sulphate of copper; six parts chlorate of potash; one 
part shellac. It is only necessary to reduce the shellac to a coarse 
powder. The nitrate of strontia, and the ammonia salt 
ought to be immediately incorpora‘' with the shellac before 
adding the chlorate of potash; and, as any hard rubbing or per- 
cussion of the latter salt in a mortar might occasion an explosion, 
it is better to mix by transferring from one sheet of paper to 


another, and not attempt to rub the mixture at all. By the | 4% rule, the manufacturing districts 


MISCELLANEA. 


A society of water colour painters has been established at 
Liverpool. 

THE Hamburgh Chamber of Commerce has inquired of the Senate 
what steps have been taken to change the monetary system of 
that city, which is one of the oldest in Germany. 

THE second or factory basin of the Chatham Dockyard Extension 
being now completed, will most likely be opened on Friday even- 
ing next—that is, a commencement will be made in filling the 
basin with water. 

THE Ebbw Vale Company are making further extensions at their 
works at Pon l, which lay idle for a long period. The lower 
mill is to be set in full operation, and at the Race Works, No. 3 
blast furnace is being rebuilt, and will shortly, in all probability, 
be in full work. 

THE French Government have appointed a commission, which will 
assemble in a few days at the Prefecture of Arras, to report upon a 
—— line of mammoth steamers, which it is intended to run 

tween the Admiralty Pier, Dover, and a new harbour to be con- 
structed at Caluis. 

Wirs regard to the new German cvinage it is stated that the 
Government propose to issue at first 6,277,000 pieces of twenty 
marks each, and 1,395,000 pieces of ten marks each. The twenty 
mark piece will be of about the same value as our pound sterling, 
and the issue thus contemplated will consequently amount to 
£7,000,000. 

THE Westminster District Board of Works has requested the 
Metropolitan Board to set out the general line of buildings on the 
| Victoria Embankment between Bridge-street and Montagu House, 
| or any other building on the line of the Embankment, in view of a 
| building (St. Stephen’s Club-house), proposed to be erected at the 

corner of Bridge-street on the railway company’s surplus land. 

AT a council meeting of the Miners’ Association of Cornwall, 
last week, at Redruth, it was announced that eleven classes were 
now in active operation in as many mining centres, teachin, 

chemistry, mineralogy, and geology to upwards of a hun 
miners, Measures are to be taken with the hope of bringing the 
ining agents together at regular periods to communicate the 
results of their observations, and to discuss the bearings of science 
upon the subterranean phenomena of the mines of tin and copper. 

A REPORT was on Friday presented to the Board of Works from 

| the Works and General Purposes Committee stating that they had 
| considered the suggestions which had been made for having bridges 
| or viaducts erected over the crowded thoroughfares of the metro- 
polis for the purpose of easing the foot traffic, and, while admitting 
some —— to be derived from them, they did not at present 
deem it expedient to recommend their adoption. On the motion 
of Mr. Runtz the report was received and adopted. 

Messrs. 8. OwENS AND Co., hydraulic and general engineers, 
Whitefriars-street, Fleet-street, E.C., having notified to their 
| workmen (unsolicited) that they would on the first of January 
| next concede the nine hours, it was determined by the men to 
| acknowledge by some token their approval of the consideration. 
A committee was formed, and on Saturday last an illuminated 
address on vellum in a handsome gilt frame was presented to Mr, 
Samuel Owens amidst the hearty cheers of the assembled employes. 


THE returns of the trade of the South Wales ports for the past 
month show a marked i in the ship ts of both coal and 
iron. The exports of coal were as annexed :—Cardiff, 218,872 tons, as 
compared with 190,260 tons in November, 1870; Newport, 38,420 
tons, against 30,483 tons ; Swansea, 61,822 tons, against 41,157 tons ; 
and Lianelly, 9820 tons, against 2899 tons. Coastwise the coal 
shipments were :—Cardiff, 79,928 tons, against 73,233 tons in the 
corresponding month ; Newport, 71,791 tons, against 59,220 tons ; 
Swansea, 14,110 tons, against 18,425 tons; and Lianelly, 11,258 
against 9292 tons. Cardiff exported also during November 17,827 
tons iron and 6470 tons patent fuel; Newport, 7688 tons iron ; 

| and Swansea, 4866 tons iron and 8791 tons patent fuel. 
| THE news which has been received in Cornwall as to our great 
foreign competitors in tin, and their apparent inability to put a 
ter supply in the market, is of course regarded as very satis- 
 orennd It is believed that their utmost effort will not succeed in 
| making the next Banca sale in Holland a heavy one for the eleven 
months to the end of Noveraber last, notwithstanding the tempta- 
tions of unprecedented prices, from 1900 to 2000 tons of tin i 
| than in 1870 have been imported into Holland. For the same period 
| 1600 tons more than last year have been sought and obtained. 
There is reliable private information in Corn that Holland has 
| at least 2700 tons of tin in stock less than this <a twelve a 
their or 











above mixture, the suffocating odour of sulphuric acid is avoided, | metals at this season of the year; but in Bb eptpation of further 


and the fireworks 
room. To obviate the danger of spont 


the chlorate of potash could be stored in a separate bottle and 
mixed when wanted, in the way described. 


THOMAS KOLLER gives, in a German journal, the methods for 
detecting the impurities of glycerine. Pure glycerine is neutral, 
and leaves only a slight residue when evaporated in a porcelain 
capsule. The adulterated article may leave considerable black 
residue, and possess an acid reaction. Pure glycerine, when 
cautiously mixed with an equal volume of oil of vitriol, is not 
browned even after the lapse of several hours ; the impure oftens 
browns immediately. A solution of oxalate of ammonia does not 
even produce a cloudiness when mixed with pure glycerine, but 
mar re a precipitate with the impure. Pure glycerine, treated 
with nitric acid and nitrate of silver, yields no precipitate ; 
sulphide of ammonium sometimes gives a black colour in adul- 
terated glycerine. Pure glycerine, in large and small quantity, is 
as clear as water; impure often shows different shades of colour, 
according to the extent of its contamination. Pure glycerine 
rubbed between the fingers gives no greasy feeling, while the im- 
pure resembles fat. The freezing point of pure glycerine is near 
zero, while the impure may become solid at the same temperature 
as water. For the purification of glycerine, add 10 lb. of iron 
filings to every 100 lb. of the impure liquid, and occasionally 
shake. In a few weeks, a black gelatinous sediment will settle 
and the supernatant liquid will be perfectly clear, and can be con- 
densed by evaporation. 

Our foreign trade in printed books does not increase so fast as 
some of our trades. The export of books from the United King- 
dom was of the value of nearly half a million sterling so long ago 
as 1860; and in 1870 it was but £630,855. The import of books 
from abroad into the United Kingdom has ex £100,000 in 
value ever since 1860 ; and yet in 1870 it only reached £118,871. 
It may be —— that 1870 was not an average = ; the 
export of from the United Kingdom was less by nearly 
£46,000 than in 1869, and the import showed a falling off of 
£16,000, The value of our export of books to France declined from 
£27,085 in 1869 to £18,733 in 1870, and the export to Holland 
from £12,377 to £7969 ; the to Hamburgh in 1870 amounted 
to £17,073, and to Belgium, ; both amounts slightly larger 
than in 1869. Our colonies were not so much affected by the 

war, but the export of books to them in 1870 showed a 
consi le decline compared with 1869 :—To India, from £44,146 
to £38,892; to Australia, from £148,329 to £128,454 ; to British 
North America, from £62,713 to £53,048. The export tothe West 
Indies increased to £11,391 ; that to South Africa was, as in 1869, 
rather over £21,000. The export to t fell from £79,127 to 
£76,272. That to the United States is again somewhat over 


can be let off without inconvenience in any 





£205,000, by far the | item in the list. Our import of books 
from France fell from 509, in 1869, to £31,985 in 1870 ; from 
Hamburgh, from £41,180 to £30,908 ; from Bremen, from £1126 to 
£3885, t our from increased from £13,477 to 
£14,453 ; and from ium from £8776 to £10,133. Our import 
of books from the United States is not very large; it increased 


from £10,277, in 1869, to £13,558, in 1870, 


advances the demand is now remarkably 
THERE is considerable excitement at Torquay concerning the 
drainage of the town. The local board five years ago consulted 
Mr. Bazalgette, and three years since reported in favour of 
the irrigation and sewage farm principle. Thereupon the 
board appointed a committee who visited many towns in 
England and Scotland to see for themselves the practical 
working of the plans submitted to them; they also endea- 
voured to obtain land in the nei urhood of Torquay for 
the purpose of carrying out Mr, algette’s recommendation. 
The matter soon afterwards dropped, and was only revived last 
October. Mr. Bazalgette was once more consulted, and it was de- 
cided to apply for parliamentary powers for the construction of an 
intercepting sewer from the grounds near Torre Abbey to Hope's 
Nose, in the parish of St. Mary Church, a considerable distance to 
the eastward of Torquay, and there to empty the sewage into the 
sea. The cost of these works is set down at £30,000, with an addi- 
tional £2000 for a roadway and pleasure grounds, exclusive of the 
cost of land. To this — there are important objections, and a 
public meeting has shown strong opposition to the board's pro- 
At a meeting of the local board on Saturday Mr. Appleton, 
of Torquay, propounded a plan he had prepared for utilising the 
sewage 7 pumping it to Bovey Preys nine and a-half miles 
distant; the necessary works for which he calculated would cost 
about £48,000, and yield a net profit of £700 a year, besides an 
estate of two hundred acres in fee at the end of fifty years. A com- 
mittee of twelve practical men has been appointed by a public 
meeting to confer with the local board as to the best method to be 
adopted. 
eras committee sat at the War-office, Pall Mall, on Tues- 
day last, consisting of Brigadier-General J. M. Adie, C.B., Direc- 
tor-General of Artillery and Stores ; Colonel Campbell, R.A., 
Superintendent of the Royal Gun Factories, Royal Arsenal, Wool- 
wich; Colonel Milward, C.B., Superintendent Royal Laboratory ; 
Colonel Yo usband, Superintendent Royal Gunpowder Facto- 
ries, and ent of the Explosions Committee; nel W. E.M. 
Reilly, C.B., B.A.,; and Mr. Abel, chemist to the War Depart- 
ment, and otlfer officers, to whom was referred the fate of the 
35-ton gun, which, as already announced, lately met with a 
mishap, the steel lining having split under the pressure of an ex- 
traordinary charge of gunpowder. After full deliberation it was 
decided to continue the firing from the in its present state, 
before being ired by the substitution of a new steel tube, with 
five rounds of 110 lb. of powder and projectiles weighing 700 Ib. each, 
which will exercise a strain almost equal to any to which the gun 
has been subjected. Although the main stre of the gun lies 
in the wrought iron casing, it is not unlikely that it may be 
rendered altogether useless at the next trial. There is every 
reason, however, to hope for the contrary result, from the fact 
that a 9in. gun of similar is at present in the service, 


tne wit batering charge, the only effect the let 
i complete 
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is expected, not be made until after next week,—Times. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—MM. Xavier and Borvzeau, Rue de la Banque. 
BERLIN.—Messrs. A. AsuEr and Co., 11, Unter den Linden. 
VIENNA.—Messrs. Gerop and Co., ‘Booksellers. 

-~LEIPSIC.—A.PHons Dire, 7 

MADRID.—D. Jose Avcover, Bditor and Proprietor of the “* Gaceta 


Industrial,” Preciados 49 y 51. 
NEW YORK.—Wi.imer and Rocers, 47, Nassau-street. 








TO CORRESPONDENTS. 


‘ must 
the writer, not ly 
good faith. No notice whatever will be taken of 


In order to avoid trouble and confusion, we find it to 
a" In i ion, we necessary 
ie eepenay Get shes ¢ ieniy otdrent t is 
a c ied ~ = 


insertion in this column, must in all 

a large envelope legibly directed by the 

writer to himself, and bearing a 2d. postage stamp, in order 

that answers received to their destination. 

No notice will be taken of communications which do not comply 
with these instructions. 

A.K. (Glass Manufactory).—A letter lies at our office for this correspondent. 

H. anv R. (Bookbinders’ Rollers).—A letter lies at our office for these corre- 
spondents. 

R. E. D.—Huansard, Great Queen-street, will supply you with all parlia- 
mentary papers, 

- B.—The circumference of a circle Yin. diameter is 21°205in., or, as nearly 
as possible, 21tin. 

J. B.—We do not understand what you mean by th: ‘* Polytechnic Univer- 
sities and Institutes of Great Britain.” 

H. W. (Bury).—We are not oware of the existence of any record of experi- 
ments made to determine the strength of malleable cust ivon. Perhaps 
some of our readers can supoly you with information on the subject. 

G. A.— We can give you no information in addition to the series of papers on 
the subject already published in our volumns, If you read the evidence 

[vow lcan easily learn for yourself the names of the gentlemen interested in 
the Euphrates Valley route. 

Acpna.—We could not easily give you a satisfactory answer, because a great 
deal depends on the area of glass, the aspect of the house, &c., but you will 
tind the subject fully treated in a little treatise ** On Heat,” by Thos. Box, 
published by Messrs. Spon, Charing Cross. 

P. D. (Marsden).—Chain gear costs more than spur gear, and requires some- 
what complex arrangements for tightening it up. The noise of exhaust 
steam can be prevented by turning it into a receiver about the sizeof the 
cylinder, from which it escapes continuously. The steam can be rendered 
invisible by superheating it between the cylinder and the exhaust nozzle. 
In Messrs. Moreland’s road rollers these objects have been successfully 
attained. 

A. M.—There is no strict analogy between the force of impact and a dead 
weight, and it is, therefore, impossible to say whether the strain brought on 
the girder by a falling body is equal toa loud of twenty tons. It may be 
stated, however, that the foot-pounds of work done in breaking the girder 
hy the falling block are equal to the foot-pounds of work done by the 
twenty tons in descending through a distance measured from the top of the 
girder before it was loaded, to that point where it completely gave way. It 
is also to be remembered that a very moderate force of impact will produce 
effects on some bodies which cannot be brought about at all by any pressure, 
tad this is especially true of a brittle material like cast iron. 





FILTERS. 
(To the Editor of The Engineer.) 

Sin,—Can you or any of Pay subscribers kindly inform us, through 
your columns, the name of the makers of “ Spencer's Magnetic Filters ” 
for purifying water ? L, anp G. 

—_—_—_ 
GAS EXHAUSTERS. 
(To the Editor of The Engineer. 

Str,—We beg to request the address of the makers of ‘ Jones’” 
exhausters for gas. Pro W. H. 

December 8th, 1871. 





MEETINGS NEXT WEEK. 
Tae Institution or Crvit Enoineres.—Tuesday, December 19th, at 
8 p.m.: The annual general meeting. 
Cuemicat Society.—Thursday, December 21st, at 8 p.m.: ‘‘ Oa Eulyte 
and Dyslyte,” by H. Bassett. 





Tae Enorveer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, ¢ ferred, be supplied direct 
Srom the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. .. .. £0 lds. 6d. 
Yearly (including two double numbers)... .. .. £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made, Tue Enoineer is broad. 

Letters relating to advertisements and the ishi 
are to be addressed to the Publisher, Mr. George Leopold Riche ; 
letters to be addressed to the Editor of Tae Enoineer, 163, Strand, 

Advertisements cannot be inserted unless delivered before siz o'clock on Thurs- 

shilli each li rds, sae Tete a poe ben 

ings ; ine afterwards, nit ne averages cig) : 
blocks cha: ar lomntatantt All single advertise- 
ments from the country must be accompanied by stamps in payment. 


THE ENGINEER, 


FRIDAY, DECEMBER 15, 1871. 




















INEFFICIENT DRAINAGE, 


Wuitst in common with the entire nation we deplore 
the sad illness of His Royal Highness the Prince of 
Wales, it is impossible not to recognise the fact that 
much is likely to result from the event. Our 
future king has been struck down by a disease that in 
all buman probability is the direct result of inattention to 
ordinary sanitary precautions. It is true that enteric, or 
typhoid fever, if not the natural and inevitable result of 
defective house drainage, or contaminated water supply, is 
at all times at least a ible consequence when the details 
« house drainage and water storage are disregarded. Nay, 
more, it has been , aay to demonstration that enteric 
fever and certain other diseases are sometimes, and not un- 
frequently, spontaneously produced by foul air and impure 
water. Dr. Alfred Carpenter, by a careful series of ob- 
servations at Croydon, succeeded in placing this fact 
beyond dispute, and the sooner it receives general recogni- 
tion the better. ‘There are, at this moment, thousands, nay 
tens of thousands, of houses in England so ill-contrived as 
regards their drainage, that their inhabitants might at any 
moment be seized with this formidable malady, and yet 
builders, and even architects we regret to say, construct 
and sanction the erection of such dwellings every day. 
The report on the state of Londesborough Lodge, pro- 
nouncing the condition of the drains and water supply as 
being perfect, is an instructive commentary on the present 
state of knowledge regarding such matters. Let us see what 
actually is the state of the drai in a house pronounced 
fit to be for the reception of a nobleman and his royal 
guests, not, indeed, that the most humble have not an 
equal claim to immunity from sickness and untimely death. 
It is admitted after a second investigation that the base- 
ment of Londesborough Lodge is traversed by a Qin. 


; place under the floor. 


length of pipe drain without discovering 
| been more or less 


pipe, and the fact of a dead rat having been found under- 
neath the floor renders it probable that this pipe is defec- 
tive somewhere throughout its course, if, indeed, any of 
the joints were made as carefully asthey ought to have been. 
So far as our information at present goes, there is no reason 
to assume that leakage more or less extensive has not taken 
Those experienced in draina 

know that it is hardly possible to open up any considerable 
that there has 
soakage from the jvints. This was, 
therefore, a point of the utmost importance to be ascer- 


|tained. The last report. states that the ventilating shaft 








passes through an open cistern on the roof; in other words, 
the soil pipe serves for the removal of the waste water 


‘from the cistern—one of the most objectionable arrange- 


ments that it is possible to conceive. In many respects 
the lodge is ill-contrived and badly ventilated; the pipe 
drain traversing the centre of the house receives the sewage 
from certain of the closets, and this drain is connected at 
some distance from the house with a barrel drain of porous 
brickwork. This brick drain, which receives the discharge 
from other houses in the immediate neighbourhood, passes 
away through the grounds of the lodge with a very rapid 
fall, and empties into the main sewer in the valley below, 
which sewer, after draining a considerable area, runs along 
the foreshore at a very gentle slope for a distance of about 
2000ft., and then discharges into the'sea. Being tide-locked 
as this outfall sewer is for a considerable period of the 
day, the foul air and aqueous vapour within it are 
necessarily under compression, and, as a matter of fact, 
frequently break throughallordinarytraps. This appears to 
have been well known in Scarborough, and yet many of 
the better class of houses have been constructed without 
any provision for ventilation. If houses of this class, 
the owners of which would spare no expense to make 
safe and wholesome places of abode, if they only 
knew how, are found so defective in details, what shall 
be said of the ordinary cottages and villa residences 
that are run up by speculative builders “to let or sell.” 
Here we have no provision beyond a loose bell trap 





to keep the gaseous contents of public sewers and cess- | 


pools from pouring into the house day and night. These bell 
traps are almost absolutely useless, hardly ever sealing the 
drain with more than half aninch of water; and they are fre- 
quently mislaid altogether by slovenly servants. The con- 


| 


sequence is that a very large amount of preventible disease | 


may be said to be permanently prevalent in most of our 
cities and towns—disease not necessarily fatal, because 
fortunately the human frame is not at all times equall 
susceptible, but attended notwithstanding with voone | 
suffering, and in some cases with pee breaking up of 
the constitution. The lamentable illness of the Prince of 
Wales has already made a deep impression on the public 
mind. The first impulse is that of profound regret and 
sympathy. Let us hope that the less immediate conse- 

uence will be a thorough and searching examination by 
the public themselves into the condition of their dwellings. 
The Scarborough Town Council have instructed their 
Streets and Buildings Committee to enter upon a thorough 
investigation of the sanitary condition of the town, and 
the example is one which should be universally followed. 
When we regard the apathy of corporations and local 
boards, and their neglect of such matters of detail as we 
are alluding to, it would seem futile to hope that under 
the system of self-government matters will ever mend. 
The question of house drainage is not one that is beyond 
the reach of ordinary intelligence, and the — only have 
to exert themselves to secure immunity from the danger 
that they are every day exposed to at the hands of specula- 
tive builders. The principle upon which houses should be 
drained has been long understood by sanitary engineers, 
and much has been written on the subject, yet even profes- 
sional men who are trusted to design and superintend the 
erection of our dwellings, are in only too many instances 
profoundly ignorant of the scientific and safe mode of drain- 
ing a dwelling-house. Our contemporary, the Builder, loses 
no opportunity of impressing upon its professional readers 
the principles of sanitary science, and has doubtless wrought 
much govud; but our own experience teaches us that matters 
of detail in drainage, veatilation, &c., though of the first 
importance in designing a dwelling-house, are only too fre- 
quently made subordinate to mere wsthetical considera- 
tions. 

It is impossible not to feel sympathy with Lord Londes- 
borough under existing circumstances, for no blame can 
fairly be laid to his charge. It appears that some weeks 
before the arrival of the royal party, ord Londesborough 
gave orders to have the sanitary condition of the mansion 
carefully inquired into, and consequently the responsibility 
for the existing imperfections must rest with some one 
whose profession it is to advise on such matters. It is 
difficult to feel satisfied with the official reports, for in the 
first place the committee who made the examination did 
not include men calculated to inspire reliance on their con- 
clusions ; and secondly, it is clear that the condition of 
things as described is not such as can be accounted as 
satisfactory by those informed on sanitary matters. Would 
this not be the occasion of all others for the Local Govern- 
ment Board to show a little vitality? An inspector should 
be sent down who would hold a full and impartial investi- 
gation on the spot, and record the result for the information 
of the public. The reports before us are contradictory in 
some essential particulars, and are necessarily more or less 
of an ex-parte character. It is therefore of the utmost im- 
portance that an official investigation should take place, 
not with a view to establish neglect or incapacity, but in 
order to satisfy the public mind on a point of national im- 


portance. 
HEAVY RIFLED ORDNANCE. 

Tue expenditure of three millions sterling on rifled ord- 
nance has given us, at least, well-built guns of great en- 
durance. d need, indeed, have we for strong guns 
to sustain the extra work thrown upon them by an ineffi- 
cient system of rifling, Capable as they are of with- 
standing the heaviest strains, it might seem that the 
system of rifling applied to them was a matter of indiffer- 
ence, It is obvious, however, that the less the strain due 





to the rifling the lees the weight of metal necessary to 
sustain it, and the greater, therefore, the diameter of the 
shot which might be fired from the same weight of gun. 
Setting aside this consideration, a much more important 
one is the difficulty in getting a shell of considerable capa- 
city capable of withstanding the various forces brought to 
bear upon it during its ejection from the gun. So far is 
this difficulty from being yet overcome, that after all our 
expenditure, and some fifteen or sixteen years’ experience, 
the projectiles for rifled guns of large calibre are still in a 
transition state. The marvellous fecundity of Sir William 
Armstrong having failed to resolve this problem, the inge- 
nuity of Major Palliser has been tasked for seven years in 
the vain endeavour to make a system succeed, which, as we 
pointed out nearly five years ago, is utterly false in prin- 
ciple. Our readers are no doubt aware that all the systems 
devised by Sir William Armstrong for rifling the r 
calibres of his coil-built guns have been given up, and that 
the so-called Woolwich system of rifling is now in general 
use, The speciality of this system consists in a number of 
rounded grooves 1'5in. wide and ‘2 deep cut into the bore 
of the gun, with an increasing twist or spiral beginning at 
the seat of the shot at 0 deg. and increasing to one turn in 
thirty-five or other number of calibres at the muzzle. 
This increasing twist as distinguished from the uniform 
spiral, was adopted in 1865, as the result of the 7in. gun 
competition, the professional advisers of the Government 
having discovered, in their own minds, “a disposition to 
admit of the advantage of an increasing over a uniform 
spiral, although the 7in. gun so rifled suffered so much more 
severely than any of its competitors that the examiners 
reported “ this gun should, in future, be fired ‘ under pre- 
caution.’” To suit this increasing spiral the projectiles 
are fitted with two soft metal studs, of unequal dimensions, 
for each groove. These studs were made originally of 
zinc backed with iron, then of copper, and now of gun- 
metal, or of an alloy consisting of one tin to ten copper. 
The two studs in each row are, in the larger calibres, 
usually about 7in. apart, the rear one being about 6in. to 
Sin. from the base of the projectile. The rear stud is 
1-45in. in diameter, and the front one 1°35in., though the 
form and position vary considerably. Upset into under- 
cut holes in walls of the projectile, the heads of the studs 
are rounded in the hope of centreing the shot in the bore 
—a hope obviously defeated by the crushing of the soft 
metal. The upsetting of seven or nive pairs of studs into 
holes about *2in. deep weakens the projectile, which suffers 
further from plaving off the outer skin of the casting to 
remove inequalities the ill effects of which a more perfect 
system of rotation would obviate. The pairs of studs are 
so arranged that the chief strain sball fall on one 
set only, hence called the driving studs, the other 
set being simply used as guides, which it has re- 
cently been sought to remove. From this descrip- 
tion it will be seen that the whole work of 
rotation falls on one point in each driving stud, which 
being filed down gives a bearing of about half an inch. 
This half-inch bearing sustains the entire effort of rotation, 
both as it affects the grooving and as it affects the projec- 
tile. Can any system be more op d to common sense 
than that which thus throws the whole effort of a sudden 
and great explosion, acting on a projectile 400 Ib. to 600 Ib, 
weight, upon nine half-inch points in one ring round a 
hollow cylinder made as thin as ible, so as to secure 
the greatest powder capacity ? For example, the 12in. 
common shells for the 25-ton gun were 30in. long and 
495 lb. weight loaded, and were fired with charges of 50 lb. 
and 70 Ib. of powder. The whole effort of rotation was re- 
ceived on nine half-inch bearings in one ring, communi- 
cating the strain to cast iron walls with the outer coat re- 
moved, and reduced internally to 1°96in. thickness, or at 
the base of the studs to about 1°8in. No part of the shell 
except the studs was supposed to touch the bore, and the 
whole 17°8in. length of the cylindrical portion of the shell, 
which would be utilised for bearings in each groove in other 
systems, was unused. Surely a system which throws the 
effort of rotation on 9 x 17°8in. = 160°2in. must bring 
less strain on both gun and projectile than one in which 
the bearing is 9 x ‘bin. = 4hin. This difficulty increases 
as the length of the shell increases, aud prevents the use 
of longer shells; it increases when shrapnel shell with 
thinner walls are employed; it shows itself in the “un- 
steady” and “noisy ” movements of projectiles, telling its 
own tale of “ wabbling” along the bore continued through- 
out its flight; it shows itself in the scores worn in the base 
of the shot as it bumps along the bore; in the breaking 
of the shot in two at the driving ring of studs; and in the 
squeezing of the studs out of their grooves over the lands 
resulting in the breaking up of the projectiles in the bore. 
Let our readers look into the officially published “ Extracts 
from the Quarterly Report of P. ings of the Depart- 
ment of the Director-General of Ordnance,” and they will 
find apt illustrations of the fallacy of throwing the whole 
effort of rotation on nine half-inch bearings arranged in 
one ring round thin cast iron walls, when the whole length 
of the cylindrical portion of the projectile is available. Six 
years have ela since this fallacious system was adopted, 
many thousands of pounds, and great and untiring inge- 
nuity have been exercised to make a mere point bearing 
do the work of an iron rib cast along the whole of the 
cylinder portion, giving strength instead of weakness to the 
projectile, whilst bringing a minimum strain on the groov- 
ing. But every effort has failed to beat common sense; 
so that, after all, we are likely to return to that uniform 
twist-ribbed shell, and a centreing system, which gave the 
best endurance to both gun and projectile in the 7in. gun 
competition of 1865, 

A mystery surrounds the cracking of the steel lining 
of the 35-ton gun, which puzzles man ple. The 
pressure proper to the 120 lb. charge of pebble powder em- 
ployed is ovly 30 to 40 tons on the square inch, whilst that 
actually realised was 66 tons on the square inch. As the 
steel lining was estimated for 50 tons only it naturally gave 
way at the weakest point, viz, the rifling. This latter 
consists of nine grooves, each 11in.wide,‘2in, deep, and 135in. 
long, whilst the effort of rotation is concentrated upon one 
point in each groove by use of a driving ring of metal 
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studs in Soin. It is supposed that this concentra- 
tion of rotary effort on such small points of a projectile 
33in. long, and 700 1b. in weight—about three shot to a ton 
—squeezed up the soft studs, or wrenched them from their 
sockets, causing a momentary jam, which allowed a greater 
consumption of powder than was due to the movement in 
the bore, and thus led to the extraordinary pressure in the 
powder chamber. Similar cracks have unaccountably taken 
place in other guns firing studded projectiles, but we have 
only recently had the means of correctly recording the 
pressures, and the material of the has been blamed 
for that which is due to the rifling. The steel tube of the 
original 7in. gun with this rifling was still more destruc- 
tively cracked, and the gun was ordered to be fired “ under 
er whilst the corresponding gun with a long 
vearing iron ribbed projectile, distributing the effort of 
rotation along the whole length of the cylindrical portion 
of the shot did its work well. Indeed the difficulty which 
the 7in. studded shot had in getting out of the gun was so 
great that it required one fourth more powder to drive it 
out at the same initial velocity as the long bearing iron 
ribbed projectile. The grooving for this latter is about 
half as wide, and three-fifths as deep as that required for 
the stud, and, as the bearing in each groove corresponds 
with the length of the cylindrical portion of the shot, five 
grooves would suffice to do the work of nine for the studs. 
We believe that the cost of a 35-ton gun is about £2500, 
and that of re-lining it about £700, so that the squeezing of 
a stud, or the wrenching of one out of its socket, is a some- 
what expensive accident. And though this doubtless often 
occurs without creating such an enormous powder pressure, 
yet it can rarely do so without affecting the flight of the 
projectile. 


RAILWAY AXLES, 


A Report to the Board of Trade “ Upon Certain Acci- 
dents which have occurred on Railways during the Months 
of June, July, and August, 1871,” has just been issued.” 
[t may be read with advantage by all engineers interested 
in the working of railways, but it contains little which 
we need transfer to our pages. We have the old story of 
hardworked officials, crowded lines, imperfect signalling 
and telegraphic arrangements, over again. A portion of 
the report is devoted to a detailed account of certain ex- 
periments made by Captain Tyler with the signal cord ; 
but these have already oon fully dealt with in our pages, 
we need, therefore, do no more than state that Captain 
‘Lyler’s views coincide precisely with our own, condemning 
the system as faulty in principle, and imperfect and complex 
inallits arrangements. The details of an accident result- 
ing from the breakage of the leading axle of an engine on 
the North-Eastern Railway constitute the text from which 
we desire to draw a few conclusions. 

The particulars of this accident are very simple. The 
leading axle of engine No. 129 gave way while travelling 
at a speed of about twenty-five miles an hour, with the 
2.40 express train from Scarborough to York. The lead- 
ing wheels of this engine were 4ft. in diameter. The 
coupled drivers were 6ft. in diameter, the total running 
weight of the engine was about 30 tons, of which 10 tons 
8 ewt. were carried by the leading axle. The dimension 
of the axle, the nature of the flaw, and the place of the 
failure are shown in the accompanying sketch. The axle 
was put under the engine in 1865, and up to the time of 
fracture it had run 189,034 miles. It was made of Lowmoor 
iron at the North-Eastern Railway Company’s works at 
Gateshead, Little or no damage was done to the train or 
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ngers. It will be seen from the sketch that the axle 
roke just at a corner, and this differs in some degree from 
other failures of the kind, in that no very sharp angle 
existed at the point of failure. It is a commonly-received 
theory, that in order to avoid all risk of fracture in axles 
or crank shafts it is only nec to “round the corners 
out well,” but we have reason to think that this theory is 
in some respects defective. It does not go far enough. 
We have over and over again seen crank shafts broken in 
which very large curves were adopted at the corners, It is 
certain that a shaft with a right-angled union between 
the body and the journal, or neck, will break; such 
a construction, indeed, simply holds out a premium 
for failure, but it is not certain that any reasonable 
amount of rounding out at corners will leave those 
corners so strong as any other portion of the axle, 


and in this t the theory is, as we have said, de- 
fective. Everything depends, as regards the durability of 


an axle, on the shape which is given to it; but it does not 
appear that engineers yet know what is the best shape for 
an axle, There must be some form which is better than 
any other, but we find very wide diversities of practice in 
this on our railways, No two lines are worked 
with axles of precisely the same shape; nor is there a line 
in the kingdom on which several distinct patterns of axles 
may not be found. It is true that the differences in form 
are, for the most » very small; but it must not be 
forgotten that, in dealing with the shape of axles, we are 
also dealing with very minute quantities. It may appear 
to be a very trifling matter—a question of little or no im- 
portance—whether we strike the are of a rounded corner 
to a radius of three-eighths of an inch, or to one of half an 
inch; but itis none the less true that the durability of the 
axle having the latter curve may ibly be counted by 
years, while that of the former faa not exceed a few 
weeks. It is quite certain that, notwithstanding the 
labours of Mr. Bramwell and others, much has yet to be 
learned as to the functions performed by rounded corners, 
= the effects following on certain changes of shape in 
es, 

The strains to which a railway axle is exposed are con- 
plex in their nature.’ In the first place, we have under 
ordinary conditions the load applied to two overhanging 
ends or journals projecting beyond the wheels which con- 
stitute the points of support. The journals may be treated 
as cantilevers carrying a distributed load. The force tend- 
ing to break the axle in the body between the wheels acts 
upward. It is due to the tendency of the cantilevers 
(journals) to turn about their centre of support—the rails— 
and very little reflection will suffice to show that the points 
exposed to the greatest strains are located just inside and 
just outside the wheel bosses; and it is at one or other of 
these points that axles generally give way. The fracture 
of an ordinary axle about the middle of its length is so rare 
as to be almost unheard of. The point just inside the boss 
of the wheel is exposed to an additional breaking force 
quite independent of the load. This force is a result, in 
the first place, of the tendency existing in coned wheels to 
slip down inside the rails,and, in the second place, the shocks 
and strains incurred in passing over points, &c., tending to 
force the lower portion of one or both wheels inwards to- 
ward the centre of the track. The bending moment due to 
this cause increases, of course, in the same ratio as the 
height of the wheel—this force does not in any way affect 
the journals outside. The breaking strain on the inside of 
the boss is the sum of the strain due to the loads on the 
journals and of that tending to force the lower part of the 
wheel inwards; the strain at the outside of the boss is that 
due to the load on the journals alone. The journals are so 
short that it is impossible to introduce any means of giving 
them elasticity, but this is not the case with the body of 
the axle, and it has been found advantageous to taper it 
down in the centre, not only because such tapering reduces 
weight, but also because it imparts a certain amount of 
elasticity which probably helps the iron at the point just 
inside the wheel boss. Bearing these facts in mind it be- 
comes evident that the worst possible place for any notch- 
ing-in or change of form in the axle is just within or just 
without the wheel boss. But we find in practice these are 
just the two places at which a change of form is always 
made. The wheel boss comes right up to the beginning of 
the journal on the outside, and we usually find a shoulder 
inside, against which the wheel is forced home. We need 
not seek further for an example than the broken axle we 
have sketched above. The strongest possible axle would 
be one tapered down in the middle so as to save weight and 
impart a little elasticity, but for the rest perfectly parallel 
throughout boss and journal, or at most slightly coned from 
a point somewhere {inside the wheel boss to the outer end. 
It is usually argued that we must provide a shoulder 
against which to force home the wheel or it will become 
loose, but this is not the fact. If the wheel be properly 
forced on and properly wedged, an almost imperceptible 
taper will suffice to make it secure ;as an example, we 
have given a sketch of the axle now being adopted by the 
North-Eastern Railway Company, which is thoroughly 
sound in principle up to a certain point. We have the 
central taper and the easy cone for the wheel bed, but be- 
yond the wheel we come on a shoulder and a journal. To 
make this a thoroughly good job the axle should have 
been continued straight through to form the journal, and 
end play might have been prevented either by end stops in 
the axle-box, or by a modification of the form of the 
wheel boss. Of course we shall be told that the friction 
of the axle would have been increased had the journal 
been made 63in. in diameter instead of 5jin. But this is 
not quite so clear as it seems at first sight. The load on 
each journal being, say, four tons, a 5Zin. journal supplies 
none too much surface; and it is possible—nay, more, it is 
extremely probable—that the additional surface supplied 
by the extra inch of diameter would permit lubrication 
to be better effected. Very few experiments have been 
carried out to determine the influence of journal diameter 
on train resistance. The most elaborate with which 
we are acquainted were made by Nicholas Wood. 
They will be found in the second edition of “ Wood 
on Railroads,” 1832, and they went to show that 
within certain limits the journal resistance is prac- 
tically independent of the diameter of the bearing. On 
this subject information of a recent date, and carried 
out under modern conditions of railway traffic, is much 
wanted; but, in the absence of definite facts to the con- 
trary, we hold that little or nothing is saved by reduc- 
rs erg diameter of the axle to obtain a journal, while much 
= of fracture is certainly incurred by the alteration of 
orm 


There is yet another point to be considered in the con- 
struction and use of railway axles. We have seen that the 
strain at the inside of the boss is the sum of the load on 
the journals, and of what may be termed the “ nipping ” 
forces tending to bring the wheels together at the rail and 
to open them at the top. If, however, we put the bear- 
ings inside the wheels, then the load on the journals will 
directly tend to counteract the action of the nipping strai 





strain, 
and the force tending to break the axle off inside the boss 








will be as the difference, not as the sum of the two forces, 
There are certain reasons which make it eminently con- 
venient that carriage axles should have outside bearings, 
but these do not apply with so much force in the case of 
wagons, and they do not apply at all in the case of locomo- 
tive engines. Just inside the wheel is, beyond question, 
the proper place for the bearing; and it is a somewhat 
instructive comment on this argument, that experience has 

roved that the crank shafts of locomotives with inside 
sec igs last just twice as long as those of locomotives 
with outside bearings. 

Finally, we would call attention to the sound theorem 
laid down by Capt. Tyler in the report before us, namely, 
that every axle should be so constructed that it will be 
almost certain to fail at some place where an incipient 
flaw can be readily detected; but railway axles, as they 
are now made, almost invariably fail close up to the wheel, 
or within the boss in a place where it is impossible to 
detect a crack. Captain Tyler states that the new North- 
Eastern axle we have sketched appears to be likely to 
comply with the required condition. It is one-fifth larger 
in the wheel-bed than it is in the body, whereas the old 
axle was scarcely one-twelfth; and during the first week in 
August the leading axles of two goods engines, carrying 
each twelve tons, and of two passenger engines, carrying 
each ten tons, and of the new pattern, have been taken out 
in consequence of the detection of flaws about the middle 
of the axles, which would have ultimately caused fractures; 
“and thus,” adds Captain Tyler,“ accidents of the nature of 
that on which it is now my duty to report, have actually, 
by the adoption of this improved form of construction 
been absolutely prevented.” 








SEWAGE POISON. 


Ir had better be admitted at once that the specific property, 
that renders emanations from sewers and cesspovls so dangerous 
to health is not clearly understood. A gentleman of eminence 
has lately directed attention to the use of charcoal as an agent 
effectual for the absorption and destruction of sewer gases, but 
the question after all is whether typhoid fever is produced by 
gaseous products exhaled from organic matter in a state of 
decomposition, or is attributable to the presence of a specific 
germ. It is certain that those whose calling brings them into 
daily contact with decomposing matters of the most offensive 
kinds are not affected by any special forms of disease; and it is 
also well ascertained that sewage emanations possessing little or 
no offensive smell, and not necessarily the result of decomposition, 
have produced typhoid and other complaints. There is no 
longer a doubt that cholera poison is a perfectly specific source 
of disease. It has been collected from our sewers and 
experimented upon until its properties and characteristics have 
been clearly ascertained. It produces choleraic symptoms vf any 
degree of intensity proportioned to the dose employed, and is 
composed of such minute cells that it will pass through the 
closest filter. The probability is that other diseases are also 
produced by specific germs borne in the atmosphere, and if so 
it will be unsafe to place implicit reliance upon charcoal, or any 
mere deodoriser. Doubtless the gases that are evolved by de- 
composing sewage matter will, of themselves, seriously affect 
health, but there is nothing to show that charcoal has any effect 
in checking the spread of special diseases, or in arresting the 
passage of germs of such minute dimensions that they will pass 
through the finest filters, and even elude the search of the most 
powerful microscope. The object of sewer ventilation is not, as 
is sometimes supposed, merely to purify or destroy foul and 
stinking air, but it has for its further aim the destruction or 
dilution of the insidious and probably inodorous poisons that 
associate with these foul smells. Where access can be had to 
furnaces and chimney shafts, complete destruction of all sewage 
products can be accomplished, but in the absence of such means, 
reliance must be placed on free dilution by discharging the 
sewer air above the roofs of houses and beyond the lungs of our 
populations. The experience and conclusions of Doctor Alfred 
Carpenter cannot, at this time, be too prominently placed before 
the public, for it is only at a juncture like the present that they 
are likely to receive attention. He says, “‘ Many facts have been 
brought to my observation as to the power of sewer gas, or some 
matter conveyed by sewer gas, to produce disease; as a factor in 
the production of typhoid fever its power is now well known. 
Many other diseases of the system have been directly traced to 
its influence ; thus, diarrhoea, dyspepsia in all itsforms, palpitation 
of the heart, various forms of asthma, convulsions, especially in 
teething infants, and headaches, both persistent and inter- 
mittent.” These, and a further list of complications, are the 
inevitable results of exposure to sewer gas, whether it reach the 
system through traps from public drains, or attacks us more 
directly from soakage under our houses, or through the medium 
of a contaminated cistern or well. 





FOREIGN PERIODICAL LITERATURE. 


Tue “ Comptes Rendus” of the Paris Academy of Sci for 
the 20th ult. open with a memoir by De Saint-Venant on “ hydro- 
stereodynamics,” or “ plasticodynamics,” but;which we prefer to 
designate by M. Tresca’s expressive term, the “flow of solids.” 
P. A. Favre (p. 1186) continues his thermical researches on 
electrolysis, one interesting conclusion of which we may mention. 
He finds that when operating upon a mixed solution of, for 
instance, the sulphates of copper, cadmium and zinc, he is able 
to obtain one only of these metals, or two together, or finally all 
three at the same time and in certain proportions. The results 
of the experiments varied according to the voltaic energy of the 
battery, the electrolytic resistance of the sulphates under exa- 
mination, the relative quantity of the salts, and also according 
to the more or less rapid progress of the operation. Thus the 
various metals contained in a solution may be successively re- 
moved, and an analysis may be performed in which voltaic energy 
is substituted for the ordinary chemical reagents. The italics are 
the author's. We gather from a letter of Father Secchi’s that . 
M. Faye’s proposed series of pendulum experiments in the Mont 
Cenis Tunnel is to be commenced next year, and that the neces- 
sary preparations will be made at Rome during the coming 
winter. H. Resal (p. 1201) has a paper with a very abstruse 
title, but which proves on examination to be an investigation of 
the theory of the sinuous motion of locomotives. J, Bourget 
follows with an article on the velocity of sound in sonorous 
tubes. C. Rozé (p. 1207) contributes a memoir on the terminal 
curves of chronometer balance springs, with reference to a paper 
on the same subject by M. Phillips, already noticed by us. 
In the next place we have to call attention to J. Boussinesq’s 
contribution to the theory of waves (p. 1210). Professor Cozé 
— a short note on the splintering of bullets when sud- 

ly arrested by a hard substance such as a bone, piece of 
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money, &c. The Professor thinks that the splintering is due to 
the heat developed by the sudden impact, and not necessarily to 
the use of explosive bullets. E. Gripon (p. 1213) has oe on 
the transverse vibrations of wires thin plates. M. Alvergniat 
follows with a brief note on a new phenomenon of fluorescence 
produced by frictional electricity. A glass tube containing a 
small quantity of chloride or bromide of silicium is exhausted so 
as to reduce the pressure to twelve or fifteen millimetres, and 
then hermetically sealed. On rubbing the tube with a piece of 
silk a rose-coloured or yellowish green light is ebserved to follow 
the rubber. M. Berthelot (p. 1215) concludes his extended 
series of researches on the formation of precipitates. M. Lion 
(p. 1280) gives a résumé of the various magnetic observations 
which have been made for the purpose of ascertaining the effect 
of eclipses on the magnetic needle. A. Poéy (p. 1236) commu- 
nicates some observations on the effect of violet light on the 
growth of plants and animals. 

Nos. 7-9 of the “ Allgemeine Bauzeitung” contain an ela 
borate article by F. Hoffmann, Inspector of Austrian Railways, 
on the theory and practice of building brick skew arches, Fur- 
tner on we find a memoir by the same author, on the permanent 
bridge over the Waag, near Tornocz, Hungary, on the line from 
Pressburg to Pesth. The bridge in question is of the lattice 
girder kind, having a total length of 816ft., with eight spans, 
and replaces a wooden bridge with a single line of rails, built 
about twenty-two years ago. The construction of the bridge 
and the theoretical calculations of the various parts are given 
with great detail. The author also describes the furnace used 
for heating the parts of the girders prior to riveting them up. 
He also gives an illustration of the circular saw employed for 
cutting off the piles at the bottom of the river, and concludes 
by a statement of the deflection of the girders under various 
lo 

The concluding part of the “ Organ fiir die Fortschritte des 
Eisenbahnwesens” for the present year includes at p. 217 an 
account of a method of warming railway carriages by means of 
chemically prepared compressed charcoal. It will hardly be 
believed that the German engineers, who pride themselves so 
much on their scientific training, commenced their experiments 
by burning the charcoal at the expense of the air in the com- 
partment, without any direct supply from the external atmo- 
sphere. The result was that two ladies only escaped suffocation 
“by accident,” whilst travelling in a carriage so warmed on the 
Berlin, Potsdam, and Magdeburg Railway. According tothe arrange- 
ment finally decided upon, an air-tight copper box is placed under 
the seat, a perforated guard being fixed inside the carriage to 
prevent accidents. The grate containing the burning charcoal is 
iutroduced by a door from the outside, and a continuous circu- 
lation of air is insured by a vertical supply pipe terminating 
underneath the carriage in a double trumpet mouth, so arranged 
as to catch the air whichever way the train is running. The 
products of combustion are carried off at the other side of the 
carriage, the mouth of the pipe being so guarded as to prevent 
an in-draught of air. The price of the entire apparatus is stated 
to be not more than 35s., whilst the charcoal costs from 8d. to 
34d. per lb. B. Curant, of the Empress Elizabeth Railway, 
describes in the next article a deflector or screen to be applied to 
the locomotive chimney to prevent smoke and steam from ‘beat- 
ing down and obscuring the view of the driver, or contributing 
to the discomfort of the passengers. Von Morlock follows on the 
next page with an account of the Hartwich permanent way as 
laid down on the Wiirtemberg State Railway. L. Abresch con- 
cludes his article on the points and crossings in use on the 
Colugne and Minden line. As we stated in our notice of the 
first part of this article the authorities decided some time 
back to adopt one uniform pattern throughout the whole of that 
railway. J. Gliick follows with a description of a machine for 
cutting a thread on the ends of fork-shaped rods, which from 
their peculiar form not be fixed in an ordinary screwing 
machine. G. Eder (pf. 229) gives the details of the new axle- 
boxes recently introduced on the Transylvania Railway. They 
embody the best feature of various axle-boxes hitherto in use. 
F. X. Mannhart, of Sigl’s Locomotive Works, Vienna, describes 
at p. 230 a number of stop valves, gauge cocks, and other boiler 
mountings of his own design. W. Clauss follows with a notice 
of an indicator for showing whether a goods van is empty or not. 
It consists simply of a revolving disc, on which are engraved the 
words, “Full,” “ Partly full,” and “ Empty.” The disc is turned 
so as to expose one of these words (according to circumstances) 
through a slit cut in the outer casing, and thus save the trouble 
of opening the van. A. Zitowitsch (p. 231) describes his method 
of lining the bearings of coupling rods and connecting rods with 
an antifriction metal, the composition preferred consisting of 
two parts of copper, ninety-six of tin, and eight of antimony. 
The method has been in use for some time on the Moscow and 








Nijni Railway, where it has given satisfaction. The Charkow 
and Krementschug line, which was opened during last summer, is | 
briefly described by C. Grosse at p. 232. Max Herrmann, aassis- | 
tant-engineer of the Austrian State Railway at Vienna, investi- 

gates the strength of fire-boxes with semicircular corrugated roofs. | 
Vire-boxes of this kind were first introduced in four locomotives 
built in 1867, by Maey, of Zurich, for the North-Eastern Railway 
of Switzerland. Since then Haswell, of Vienna, has made several 
with fire-boxes on this plan. At p. 239 we have an account of 
the explosion of a locomotive at Oderberg, which appears to have 
been peculiarly violent, The steam dome was torn off and 
blown to a distance of nearly 300ft., and an oak sleeper was cut 
clean through by a fragment of the boiler. Although the gauge 
glass remained intact, the windows in the immediate vicinity 
suffered severely. At the moment of explosion the engine appears 
to have been forced down on to the rails, which were found to 
have been bent and pushed outwards. At p. 250 we find an 
abstract of a report on local railways drawn up by MM. C. Beer 
and L. Syroczynski, as members of a commission of the “ Asso- 
ciation des Ingénieurs sortis de l’Ecole de Liége.” The full text 
will be found in the “Annuaire” of that body for the present 


ear, 
4 Dingler’s “‘ Polytechnisches Journal,” No. 2, vol. ccii., contains 
at p. 100a description of J. Rieter and Co.’s water wheel and 
turbine governor, which is capable of easy adjustment for various 
velocities. G. Schmidt follows with a paper on the strength of 
water mains, @ propos of those laid in Vienna. The author 
gives a table of the dimensions of the mains in various Euro- 
pean cities, with the pressure to which they are subjected, for 
purposes of comparison. Montefiori-Levi and Kiinzel furnish the 
report of experiments made at Lidge last year on the comparative 
endurance of ordinary brass guns and those of “ phosphorus- 
bronze,” a composition which we have already had occasion to 
mention several times. The experiments were carried out in the 
presence of officers sent by the various Euro Governments. 
The metal is also applicable to the manufacture of cartridge 
cases, and some experiments made at St. Petersburg showed that 
such cases might be used 120 times. From some trials at Lidge, 
it appears that cartridge cases of phosphorus- although 
one-fifth lighter in weight than those of ordinary brass, 


of the blast furnace. G. Lunge (p. 104) contributes an article 
on the extraction of sugar from molasses by means of baryta. 
Burckhardt (p. 183) discusses the question as to whether timber 
should be felled in the winter or in the summer, and on the 
difference in the quality of wood cut at various seasons of the 
year. At p. 191 is a short note on Dr. Stammer’s colour- 
scale, by the use of which the colour of a syrup may be expressed 
by a number. . 





THE COTTON GIN TRIALS. 

Tuese trials, which have resulted from an offer made by the 
Indian Government to grant prizes to the producers of the best 
cotton gins, are now being assiduously carried out at the factory 
of Messrs. Percival and Patterson, Jersey-street, Ancoats, Man- 
chester. Last week we gave particulars of the arrangements, 
which, it will be remembered, appeared very complete, and, indeed, 
they are far more so than would be contemplated. There is a 
minuteness of detail that would almost seem too complicated, and 
yet everything is so well regulated and ordered that all goes on 
with the precision and perfection of clockwork. The system 
adopted is such that excellent results will unquestionably follow, 
and there is no doubt that the best machines for the purpose 
intended will be brought to the front, and the general public will 
greatly benefit by the results. Up to the present time a variety 
of gins have been introduced, but it is a great question which has 
been the best, and no opportunity has been previously offered 
thoroughly to test the matter. In the first place there are several 
varieties of cotton, and that from the two most important sources 
differs very much in its nature. The native Indian is easily 
drawn from the seed, and the simple “Churka” has principally 
been used for ginning it; whilst the American cotton, which is now 
growninlarge quantities in India, holds tenaciously totheseed, and 
is with difficulty taken from it ;' and it has been supposed that 
the saw gins, of which the first was introduced by Whitney in 
1793, are the best adapted for the purpose. There is then 
another very important question to be considered in choosing a 
gin, and that is the way in which the work is done. It is pos- 
sible with one of the modern gins to get over a large amount in 
a short space of time; but it has then to be ascertained whether 
the fibre of the cotton has been injured, and whether or no there 
is a good long staple left. Again, a fast working machine may 
very imperfectly clean the seed and let a large amount of cotton 
go to waste. The whole of these matters will be thoroughly 
tested at the present trials, and bring the matter to a stage that 
it would have taken many years in the ordinary way of working 
to reach. Public competitions are no doubt expensive to the 
makers of the articles tested, but they are almost a necessity, for 
every one is suffering when such an important branch of manu- 
facture as that of cotton is, we may say, almost neglected. 
Ideas are prevalent in the several districts that a certain machine, 
and that only, is fitted for working the produce, and they may 
never have the opportunity, or may be disinclined to test others 
avhich would perhaps be far more suitable. New machines are 
introduced, and receive a varying amount of favour, but it is not 
till they are tested side by side under similar circumstances that 
their real merits or demerits are determined. Why should we 
not have competitions with cotton preparing machinery? The 
material is surely of a See what our annual 
shows have done in agri machinery, and almost every 
other extensive branch has likewise benefited. Much more 
would have been done with eotton gins, no doubt, had they been 
used to a great extent at home, but as it is they are sent to dis- 
tant countries, and there spread about over a large area. 

These trials, which are now p ing so unostentatiously, 
have more depending upon them than would be supposed, for it 
is said that one-fourth of the cotton fibre grown is at present 
wasted and left on the seed, because of the imperfect mode of 
ginning at present.adopted. The present series of tests may only 
be said to be the nursery for cotton gins; for as it is a new 
thing for the manufacturers to test their machines one against 
another, Dr. Forbes Watson is allowing each competitor to see 
what the others are doing, as regards time taken to do a cestain 
amount, and power expended, but not the quality of work done, 
so as to stimulate them ; and he will conclude these trials about 
the 23rd inst., and will commence others on the 15th of January 
next, for which any machines may be entered, but not those 
that have been tested, without it can be shown that they have to 
some extent been improved. This will give an opportunity for 
the production of machines that will no doubt be superior to 
any yet brought forward, for each maker will have seen any im- 
perfections that may be in his own machines, and the cause, and 
also the good points in those of others, There are about three de- 
scriptions of gins now working at the place of trial—Manchester 
—and, indeed, these will comprise all those of any consequence 
yet invented. They are the saw gin, the Macarthy gin, and 
the “Churka.” Of the first, which consists of a series of 
saws placed on a revolving barrel, with the teeth projectin 
slightly through a grid, or into grooves in a second barrel, Poon 4 
which the cotton fibre is drawn, leaving the seed to fall down in 
a separate place, there are two or three varieties, and amongst 
them two brought from India by Dr. Watson, they being of the 
description made by the Government in their factory, Dharwar, 
and largely used for the Dharwar American cotton. There are 
many of the Macarthy class, with the leathern rollers, of different 
patterns; and theseveral improvements are in the knives or beaters, 
which separate the seed from the cotton as it is taken round by 
the rollers. Some have circular knives, others are diagonal, 
whilst a few have them straight, similar to the original machine. 
There is only one representative of the “ Churka ” class, and that 
is the invention of a Frenchman, M. Chaufourier. As we have 
before stated, this machine is used in India for ginning the native 
cotton; it is said that it originated there, and it is principally 
worked by hand. It is a difficult matter to apply steam power 
to this machine, as it consists of two rollers through which the 
cotton is drawn, leaving the seed at the front ; and they must 
necessarily be small to give an obtuse angle, or the seed would be 
crushed and drawn through with the cotton. Moreover, they heat 
if run quickly, and, if there is too much distance between the 
bearings, the rollers bend. In this particular machine a leather 
band covered with small spikes feeds the rollers, and a small fan 
blows a current of air on to them te keep them cool. The makers at 

competing are :— Messrs. Platt Brothers and Co., Messrs. 

bson and Barlow, Messrs. Curtis, Parr, and Madeley, Mr. 
E. W. Thomas, Messrs. P. and C. Garnett, the Indian Government, 
and Messrs. Evan Leigh, Son, and Co. We reserve a full 
description of the various machines till next week, and as 
regards the details of the tests, they are kept. strictly private as 
far as publication is concerned, so that anything appearing with- 


out the official signature of Dr. Forbes Watson is not authentic, 
and decidedly against the rules. The tleman is unre- 





were fired from forty to times without being destroyed. 
C. Schinz continues at p. 186 bibclaborate researches on the theory 


SELENITIC MORTAR. 

Ir is probable that many of our readers have heard selenitic 
mortar spoken of, and certain plaster work done with this 
material in the last Exhibition building and the Royal Albert 
Hall has attracted a good deal of attention. We have watched 
the progress of the invention for some time, and as its success 
seems to be assured, we propose here to explain very briefly 
what selenitic mortar is, and to give some of the results obtained 
from tests made to ascertain its properties. 

Selenitic mortar was invented by General Scott, RE. General 
Scott’s observations, researches, and experiments concerning the 
preparation and properties of limes and cements, have extended 
back for many years, and at the Exhibition of 1862 he was 
awarded a medal for improvements if lime-burning. Since that 
time further improvements have been effected, and the products 
that Mr. Redgrave is now turning out at Belvedere-road, 
Lambeth, under General Scott’s patent, may safely challenge the 
most searching investigation as to the relative strength, quality, 
and cost of ‘the selenitic mortar as compared with any other. 
The name given to the improved mortar indicates, to a certain 
extent, the nature of the improvement—that it is in the direction 
of combining selenious acid with a base. The process of treating 
lime to secure the important results attained is very simple, 
The essential peculiarity of the system consists of injecting a 
small proportion of sulphureus acid into the kiln while the lime 
is in process of burning. In consequence of this treatment a 
small proportion of calcium sulphate is generated, or, at any 
rate is found, in the burnt lime, and a peculiar influence is in 
some way exercised by these agents in giving the lime thus 
treated special merits as regards quick and hard setting. As a 
result of a long succession of experiments and observations, 
General Scott has arrived at a modified treatment by which the 
chemical force exerted by the sulphuric acid, or a sulphate, 
in preventing heating of the lime, and promoting the setting and 
hardening, is kept completely under control, and the most 
certain and uniform results are obtained for ordinary lime and 
for plasterers’ material. 

The advantages claimed for the selenitic lime—advantages 
easily demonstrable — are that it sets much more quickly, is 
very much harder, and will carry a considerably larger propor- 
tion of sand than ordinary lime. In preparing the mortar the 
simple process is to mix with the water to be used in making it 
the sulphurous acid or sulphate in the proportion of about 5 per 
cent. of calcium sulphate to the total. The lime is then added, 
and they are ground in a mill to a thin paste, to which the 
proper proportion of sand is next applied, and the whole worked 
up in the ordinary manner. The saving, Professor Abel states, 
both in labour of preparation and in material, is very con- 
siderable, and by the same method, he adda, a cheap plaster can 
be produced for fine work, and a low-priced cement that appears 
equal in strength and other qualities to Portland cement. 

Numerous tests have been applied to prove the power of 
resistance by the selenitic cement to breaking and 
crushing weights and to tensile strain. One of the most recent 
series of experiments has been conducted by Mr. A. W. Colling, 
clerk of the works at the new Law Courts, and has been directed 
to ascertain the powers of adhesion of the selenitic mortar as cum- 
pared with mortar of other kinds. The specimens of mortar 
were prepared by the materials being mixed in a mill with edge 
runners. The test was applied to bricks bedded together one 
across the other. The adhesive strength of the mortar was 
ascertained by suspending weights gradually until the bricks 
were torn asunder. The following were the results :— . 











No. of | Broke 
Proportions. mv at 
Parts, Parts. } Ib. 
Barrow lime; Sand. { 1 136 
1 3 2 106 
3 136 
| ( 1 on Dad joint. 
1 4 | 2 107 
| t 3 108 
Lee's lime : 1 100 
1 3 { 2 100 
3 137 
1 1si 
1 4 2 -— ) Broken before 
3 ~ } tested, 
Lee’s lime (selenitic): 1 206 
1 5 2 126 | Brick broke. 
3 210 
1 211 
1 6 2 209 
3 209 
Barrow lime (selenitic); 1 BO4 
1 6 2 269 
3 2 
1 193 
1 6 2 228 
3 167 














The whole of the specimens had the same time to set—four 
weeks, The tests as to power of resistance to breaking 
weight, and to tensile strain, are not less remarkable and 
satisfactory. A block with a neck in the middle 1}in. 
square, resisted tensile strain up to 250 Ib. one week after it was 
made. Its proportions were, one part of Burham lime (selenitic), 
four parts of Barrow clay, four of Portland cement, and nine 
parts of sand. As resistance to breaking weight a 

imen with one of Portland cement and three of sand 
broke with 415lb. Another specimen, that had precisely the 
same time to set, was of the following proportions—one part of 
Barrow clay, two and a-half of selenitic lime, and two and a-half 
parts of sand. Itdid not break until over 800 1b. had been laid 
upon it. These blocks were of the same form, reduced in the 
middle to l{in. square. 

Mr. Redgrave has some excellent examples of concrete, of 
— work, and of building blocks, made with the selenitic 
ime. The concrete shows a very large saving in lime, the pro- 
portions being one part of selenitic lime, five of Barrow clay, six 
of sand, and as much as thirty parts of gravel. The best plaster 
work can be finished with two coats, and is set hard in forty- 
eight hours, For the first coat there is one part of Burham 
lime (selenitic), four of Barrow clay, two of Burham putty 
lime, and eighteen parts of sand. The finishing coat has one 
part of Burham lime (selenitic), one of putty lime, two of Barrow 
clay, and one of sand. The surface is almost as smooth, close, 
end herd as 0 Minton tile. The proportions for bricks or buil d- 
ing blocks, turned out clean, sharp, hard, and smooth, are one 
part of selenitic lime to five of sand for fine work. The propor- 





tions may, of course, be varied according to the requirements 
and nature of the work. 
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SEWAGE FARMING. 
(Concluded from page 368.) 
MopEs OF CROPPING. 

Taking the hypothetical case of a farm of 500 acres yoociing the 
sewage of a population of 20,000 persons, or at the rate of forty 
persons per acre, I will now endeavour to estimate what return 
may reasonably be looked for were such a system as I have been 
describing carried out. The amount of water supply before men- 
tioned, viz., 50 tons per head per annum, would afford a total of 
1,000,000 tons annually for the irrigation of this farm ; or, in other 
words, 2000 tons per acre would be at the disposal of the farmer 
over the entire area of his land. But if 150 acres or 200 acres of | 
this could be cropped with corn a much larger supply would be | 
available for the remainder, since moderate application would only | 
be required for the cereals grown in succession, whilst those after 
cabbage, mangold, and similar produce, should require no irriga- 
tion at all. In the annexed table I{have endeavoured to show | 
that, at the present market value of sewage, a reasonable remune- | 


| ration might be expected from the adoption of this course. I 


shall assume that, in 
cro ee ae rye grass, 50 with mangol 
50 with a that 100 acres are devoted to market-garden 
crops. The fi ing table and diagram will plainly show the 
course of i oe Se Sree S tae Soe. I will sup- 
pose the ae divi led into plats, of 50 acres, each of which is 
represented by a column in the diagram :— 


pao ¥ mere Tsay ~ 3 flrmene* f 


Course of Cropping upon 400 acres of Sewage Farm. 
100 acres cereals after mango!” ..nd cabbage. 
100 acres cereals after 7« «ain. 
10 acres Italian r)« «r.. aiter cereals, 
50 acres mangoic - “.er rye grass. 
50 acres cabbage after rye grass. 


400 acres 
100 acres market-garden section. 
Total .. 500 acres 


Diagram. exhibiting Succession of Crops upon the above 400 Acres. (Shift of four years). 

















50 Acres 50 Acres. | 50 Acres. | 50 Acres. 50 Acres. 50 Acres. £0 Acres | 50 Acres. Acres. 
First year pease Py CAGES Corn Corn Corn Corn Mangold |Ca bbage | Rye grass | Rye grass = 400 
Second year % Rye grass Rye grass Corn Corn Corn Corn Mangold | Cabbage = 400 
Third year .. .. oe Mangold | Cabbage | Rye grass | Rye grass Corn Corn Corn Corn = 400 
Fourth year .. <a) Corn Corn Mangold Cabbage | Rye grass | Rye grass Corn Corn = 400 





It is plain that the above plan would offer many advantages ; 
for, whereas cereal crops would never be taken more than two 
years in succession, a large proportion of them, and a convenient 
and moderate proportion of such crops as would be required for | 
consumption upon the farm, would obviously reduce the difficulties | 
of the disposal of the farmer’s produce to a minimum. 

I believe that a stock of 150 cows could well be maintained on 
such a farm, and I shall proceed upon the supposition that such is 
the case. I will first, however, remark upon the cropping of the 
land. I have taken, for the sake of simplicity, such well-known 
farm crops as mangold, cabbage, and rye grass, though there are 
others scarcely less entitled to the sewage farmer’s favourable 
regard. For instance, upon a portion of the mangold land he would 
most likely grow carrots or parsnips, and potatoes might take the 
place of cabbage on such proportion as he chose of the land set 
down for the latter. Iam only endeavouring to show that with a 
town of 20,000 inhabitants, and with 100 acres given up to market- 
garden produce, he should on the remainder cultivate such crops 
as he can either dispose of himself, or find a market for without 
much trouble, The rye grass should be sown as early as possible 
after the harvesting of the corn crops, the mode of cultivation 
being followed which has been before described. The land should 
be broken up in the November of the following year, and irriga 
during the winter in readiness for the mangold and cabbage crops 
which are to follow. The cereal crops should of course take the 
place of these as soon as practicable. 





Receipts rromM Sewace Farm—500 Acres. 





Stock : 150 Cows in full prosit ; 80 Horses. 


Cereals. -- 200 acres wheat (or corresponding value in 
other cereals), 4} qrs. perucre, at 508, 1. «2 es oe 
Rye grass.*—100 acres at an average crop of 40 tons. Total 
crop 4000 tons, less 153 days’ consumption of 150 cows, at 
14 cwt. per head per diem, from May Ist to October Ist. 
2279 tons for sale at 10s. .. .. «+ oe «+ eo os of 113910 0} 
Calbage.—50 acres. Average crop 40 tons per acre. Total | 
crop 2000 tons, less consumption of cows, 1 cwt. each per 
diem for 92 days, from October Ist to January Ist. 1310 
toms for enle, at 156. «2 cc «ce cc cf cf cf ce os 
Mangold.—50 acres. Average crop 40 tons per acre. Total 
<= 2000 tons, leas consumption of cows, from January Ist 
to May Ist, 120 days, at 1 cwt. each per diem. Crop for 
sale, 1100 tons, at 15s. a a a eee 0 
Mulk.—From 150 cows in full profit, averaging each 12 quarts 
per diem, at 2d. per quart os «sc os 6s oe seco G68 © 
Cows. —Sold off after being milked 6 months, 150 x 2 = 300, 
at £15 per head .. .. oo ce oo oe ce ce co ce 4500 0 
Market Garden. —Portion of farm, 100 acres, at £30 eo co 3000 0 


Total receipts .. «- «+ 18,097 0 0 


& s. a. | 
2250 0 0 








907 10 0 


825 


0 
0 
0 
0 





EXPENDITURE ON SEWAGE FaRM—500 ACREs. 
Cropping 200 acres Cereals, 100 acres Rye Grass, 50 acres Cabbage, 50 acres 
& s.d, 


Mangold, 100 acres Market Garden, d 
Rent, rates and taxes on land, at £4 peracre .. .. .«. «- 2000 0 0 
Labour on corn land, 200 acres, at £4 per acre eo co co 800 0 0 
Ditto on mangoid and cabbage land, at £6 per acre oo oo OO OO 
Ditto on rye grass land, at £6 per acre oo 00 ce co 600 0 0 
Ditto on market garden, 100 acres, at £15 .. .. «.. oe «- 1500 0 0 
Seed corn: 2 bushels of wheat (or its equivalent), at 7s. .. 140 0 0 
Seed : cabbage and mangold, at 10s. per acre co ce ee 50 0 0 
Rye grass seed: 3 bushels per acre, at7s. .. .. «2 « -. 105 0 0 
Seed on market garden portion, at £2 per acre eo co co 200 0 0 
Implements, repairs, and tradesmen’s bills .. .. .. .. 500 0 0 
Horse-keeping : 30 horses, at £30 co 0s ce co co co 900 0 0 
Cake or corn for 150 cows, averaging 3lb. per head per 
diem = 73 tons, at £10 per ton ec “es ce cc co of 780 0 O 
Superphosphate, or other artificial manure, 15 tons,at £5... 75 0 0 
Hay for cows, 100 tons, at £5 ee ce ce ce co co so 0 0 0 
Coals for engime .. os «6 cc 08 co os - 1000 
Cows in full profit bought in, 300, at £20 .. 6000 0 0 
Loss on cow stock, average 5 per cent. oo ce co ce se 1 8 O 
Waste lands, roads, buildings, &c, : allowance fur 40 acres, 
at £4 + Ce OF €6 Ge 6H Ge we 40 Ge se oe 160 0 0 
Total gross expenditure .. .. «oe «2 «. « -- 15,160 0 0 
Interest on £10,000 capital at 10 per cent. eo oe ee 1000 0 0 
Bulance for sewage, being at the rate of a fraction less 
than jd. per tom ("46488d.) .. 1. os eo 1937 0 Q 
18,097 0 0 


A necessity would exist for the use of 600,000 gallons, or about 
265 tons, of sewage per diem, during the winter as well as the 
summer months; and 100 acres of land broken up and divided 
into portions which should receive alternate floodings would 
readily accommodate that amout of liquid, even supposing none 
were required in other quarters of the farm during that ay | 
The question then arises weather this would suffice for the 
summer and hot weather supply of 400 acres of land, for I 
assume at once that 100 acres of cereals after green crops will 
require none, It will be observed that in my’ figures, on 


415, I have allowed for the purchase of 15 tons of ae te | 


or non-ammonical manure, and by the application of to the 
mangold, at the rate of 5 cwt. or 6 cwt. per acre, a vigorous start 
would be insured to that plant, and the dangers which beset early 
irrigation would be obviated, at the same time that the supply of 
sewage would be ised. Cultivated in this manner, it can 
scarcely be doubted that an occasional “panes of 100 tons or 
200 tons per acre during the summer and hot weather would be 
ample to maintain the strength of the plant, and bring to maturity 
a satisfactory crop. 

The cabbage might be planted in May or June, on land also 
prepared by copious ae, pen and this crop and the rye ‘grass 
would require a considerable proportion of the available sewage to 
insure a heavy return. If 100 tons of sewage should be equal to 
the production of one ton of grass (and I see no reason to doubt 
its power in this respect under good cultivation), 400,000 tons 
would be the qin for irriga —. acres of rye grass 
for the production of 40 tons per acre, and I will endeavour to 
estimate the quantity required for the different crops, and 
compare it with the amount at disposal. 








* If this crop should not find customers, the farmer must substitute on 
40 acres some other crop of ready sale, such as potatoes, It must be 





remembered that the consumptien of thirty horses has to be ded 
rom the portion set down as saleable, 


Tons of Sewage available for Application to Crops on Farm. 
Sewage in Tons. 


Rye grass, 100 acres, at 4000 tons per acre .. «. 400,000 
Cabbage, 50 acres, at 2000 tons per acre co ce eo +e 100,000 
Mangold, 59 acres, at 1000 tons per acre + oo < 2 
Market garden, 100 acres, at 2000 tons per acre so 0o MA 


Wheat, 100 acres, at 2000 tons per acre oo os 06 oo MRO 
Balance ce oo. 68 @6 20am am ee 
Total eo 00 «6 ‘ee se se of o6 60 aeeeee 
If it be objected that in these figures I have made no allowance 
for the inevitable winter waste in sewage, and that for the eight 


| months of growth a total of about 666,000 tons only would be 


forthcoming, I answer that I recognise no necessity for such waste, 
and that the land which receives the winter sewage should be 
laying up stores of ammonia, which should be yielded up when 
required. With the systen: of flooding grass land in winter I 
have no sympathy. I would scarcely deny that in some cases it 
may be unavoidable, but the destruction of all the fine clover and 

, and the creation of a rank growth of coarse herbage, 
neither valuable for hay nor for pasture, is scarcely the way to 
insure success in sewage farming. 

One of the chief sources of profit to the sewage farmer is the 
growth of second crops, for which he possesses such special advan- 
tages. The 100 acres of garden ground allowed for in the above 
case will afford him ample scope for the exercise of his skill in this 
direction; in case, however, he should be very eager of distinction 
in this line, there is no reason why potatoes or other early produce 
should not be taken before the ——— of some portion of the 
cabbage and mangold, and the figures I offer would be propor- 
tionately swelled by such additions to his crops. 

In concluding this part of the subject I will remind the reader 
that 200 tons of sewage per acre, which are allowed for the market 
garden, wheat, and cabbage, severally on the above farm, are of 





the intrinsic value of £16 13s. 4d., and that I have not taken into 
calculation the very large quantity of first-rate manure which the | 


farmer will have at hand for certain of his crops. I will also direct 
attention to the great benefit which the intermission of irrigation 
for the period of one year, allowed by the above plan, must yield 
to most descriptions of land. 

There are certain times of the year when an extra supply of 
liquid is very desirable, ard when the dilution of the sewage be- 
yond the point usually reached is a matter of considerable impor- 
tance, independent of the fact that the effluent water is seldom 
free from all traces of ammonia. The interception of the purified 
sewage can, in most cases, be managed with little difficulty, and 
times may come when irrigation, with such a fluid even, may 
beneficial. At Romford Mr. Hope has found such dilution abso- 
lutely necessary; and at Aldershot pumping machinery is in course 
of erection with a similar object. It will plainly, therefore, pay 
the sewage farmer to conduct the drainage of his land to such a 
point that he can possess himself of this advantage at his option. 

Srock. 

With regard to the kind of stock most desirable on a se 
farm, I have little difficulty in pronouncing in favour of cows. No 
one possesses the facilities for the production of milk that distin- 
guishes the sewage farmer. With an abundance of food of the 
most succulent and suitable character at command all the year 
round, he should be able, in this item at least, to beat all his rivals 
out of the field. At the price at which I have reckoned milk, viz., 
8d. per gallon, no doubt can exist of a market for every quart 
which he can produce, and I would therefore urge its especial ad- 
van over the production of meat. There can be no question 
that the supply of really pure and wholesome milk is by no means 
equal to the requirements of the population. It is seldom that 
the children of the poor in large towns can procure even a small 
quantity of this most nutritious food to satisfy the requirements 
of their growth, whilst it is difficult to overrate its value in the 
increase of health and stamina to the labouring man himself. On 
public grounds, therefore, the production of this necessary in 
greater quantities is most desirable, and the sewage farmer will 
_ aed able to supply a much felt want with advantage to 

imself. 

I by no means presume to offer the above, or any other plan, as 
a model one; but, ing in mind the necessity for the extensive 
cultivation of such crops as will best repay the application of 
sewage, I venture to offer this solution of a difficulty which at 
once besets the sewage farmer—viz., the disposal of his produce— 
as not unworthy of attention. Tentative, indeed, as every attempt 
at a system must be with our present knowledge, I believe the 
above will be found to afford as satisfactory results as any method 
which has been already tried. 


MARKET GARDEN. 

I shall not attempt an enumeration of the garden crops which 
experience has proved to pay so well on sewage farms. I have 
said that almost any produce can be cultivated without difficulty. 
With good management and a good market, the return of £30 per 
acre—which I have modestly a at—will probably be very 
much exceeded ; but I have ly pointed to the speculative 
character of some of these transactions. Nevertheless, the more 
enterprising man will undoubtedly succeed better than his more 
easily sa’ bour. Iam assured, on good authority, that 
double the amount named might easily be made, and is, in fact, 
realised not unfrequently by London market gardeners. There is 
certainly no reason why, in bourhood of the metropolis 
at — the profits of the latter should not be equalled, or even 
excelled. But, as the minute and exact noe required for such 
results will hardly be attained upon so a scale by the direc- 
tion, however energetic and ski of one man, I would, by all 
means, recommend the adoption of the plan followed at Aldershot, 
and suggest the sub-letting of plots ucon this quarter of the farm 
to local gardeners, providing land and sewage alone, The fact that 
barren sand there fetches £25 per acre for this purpose proves 
the very large return which must be made from the land after the 
cov delay destained, aod enti seoeth: onpler teeta aan 
are y recogn: eq early ma > 
superior quality of bles cultivated by its aid satabliched, 
— ng be no = * the apenal of a — of the 

arm manner, perhaps, no more sa ry course 
could be followed. 





Onions (of which the consumption—judging from the Essex 


fields—seems unlimited), lettuces of prodigious weight and splendid 
quality, s of great size, of the finest growth, water- 
Soe as asceuben, we le marrows, French beans, 
brocoli, and cauliflower—these are but a few of the ordinary 
se grown vegetables; whilst, among ra strawberries, 

rries, and currants, all seem coming into favour. Straw- 
ame at Barking have realised £75 per acre. There seems no 
reason, moreover, why beauty and usefulness should not go hand 
in hand, and why the florist, as well as the ener, should not 
seek for aid from sewage. Roses especially should repay cultiva- 
tion remarkably well, considering their love of ammoniacal dress- 
ings; and abundant luxuriance and bloom would almost certainly 
reward the florist’s efforts in this direction. 

Farmers have been accused, without sufficient reason, of being 
indolently regardless of the ‘‘ question of the day.” The persons 
hitherto concerned F enpa seed have been the ratepayer and the 
engineer; but now that sewage farming is taking its ag amon; 
the money-making expedients of the times, there is little fear o 
this taunt being any longer levelled against the agriculturist. It 
is quite true that few farmers are of the requisite engi- 
neering knowledge for the successful application of sewage to 
their land; it is quite true, also, that few engi have 1 
fully into the practical difficulties which may embarrass the agri- 
culturist by the adoption of their theories. It is the union of 
these disqualifications which has hitherto operated as a hindrance 
to The removal of these difficulties, united to the 
practical skill which distinguishes the English farmer, and the 
perseverance which the difficulties of his calling encourages, will 
reward him in sewage irrigation with gains which, if not equal to 
those of the mercantile man, can at least be looked at with as 
much satisfaction, whilst they do not partake of their speculative 
character. 

Such I believe to be, upon the whole, a fair exposition of the 
present state and prospects of sewage agriculture. If it does not 
bear out all the high hopes with which it has been heralded into 
being, it at least invites the attention of the sanitary reformer, 
the political economist, and, not least, of the agriculturist. To 
this latter it is a subject of paramount interest. Science can, and 
does, tell us what we put into the land; it remains to us to prove 
how, by the exercise of our craft, we can turn into food the valu- 
able elements, too many of which seem at present to elude us in 
our efforts to recover them. 

I must, in conclusion, express my great obligation t> Mr. 
Hope, V.C., Mr. Morgan, Mr. Bailey Denton, C.E., and other 
gentlemen who have most kindly given me information, or per- 
iwitted me to inspect their farms. 

Thorpelands, Northampton, July 3rd, 1871. 














THE PATENT JOURNAL. 
Condensed trom the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months 
3065. Jonn Greaves, Sheffield, “‘ Improvements in the construction o 
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3076. Witt1am Epwarp Kocas, Manchester, ‘‘ Improvements in ma- 
chinery for combing cotton or other fibrous materials.” 

3077. CaarRLes WILLIAM Siemens, Great George-street, Westminster, 
“Improvements in treating and converting iron ores and pig metal 
for the production of iron and steel, and in furnaces and apparatus 
employed in connection therewith.” 

3078. Joun Lyon Fretp, Kensington, London, and Francis MICHAEL 
Cotton, Foulis-terrace, Brompton, London, ‘‘ Improvements in candle- 
sticks and in the mode of securing candles therein.” 

3079. James Ryper, Boiton, Lancashire, ‘“‘ Improved apparatus to be 
applied to lathes for turning.” 

3084. RicHarp Garrett, Henry Newson Garrett, and Frank GARRETT, 
Leiston Works, Suffolk, “‘An improvement in the construction of 
— engines.” — A communication from Paul Kotzo, Pesth, 


ungary. 

3085. Henry AuGustus T1LpEN, New Lebanon, New York, U.S., “An 
improved compound for disinf and deodorising.” 

3036. ALEXANDER Horace Branpon, Rue Gaillon, Paris, ‘‘ An improved 
construction and arrangement of organ i. and the valves and air 
passages thereof for parlour, reed, an ey-board musical instru- 
men’ ae communication from Carl Fogelberg, Boston, Massachu- 
setts, U.S. 

3087. Daniet Jonn Wotr, Water-street, Liverpool, ‘‘An improved 
governor for regulating an trolling the speed of steam and other 
motive power engines, particularly adapted for marine steam 
e 

3039. Joun {[Lams, Kidderminster, Worcestershire, ‘‘ Improvements in 
creed frames and bobbins for Brussels carpet looms.” 

—_= SaMUEL es Aston, near poe ee - se oy eg in 

ding gas chandeliers or gaseliers, and other sliding gas . 

3091. Jonn Tuomas, Birmingham, “Improvements in Gueedbtending 
small arms.”—15th November, 1871. 

3093. Epwarp Wy.am Drayton-green, Ealing, Middlesex, ‘‘ Improve- 
ments in hinery or ap tus for mixing materials into dough, and 
for rolling, pressing, and shaping the same.” 

8095. AsTLEY Paston Price, Lincoln’s-inn-fields, London, ‘ Improve- 
ments in the preparation of materials to be employed for paving or for 
other similar purposes.”—A communication from Carl Alexander 
Martius, Berlin, Prussia. 

3096. James Weir, Glasgow, Lanarkshire, N.B., “Improvements in 
steam engines.” 








3097. Jonn Hincuciirre, Oldham, Lancashire, and Tuomas MtLnzs, 
Chadderton Hall, Manchester, ‘‘ Improvements in the construction o 
furnaces. 

3098. JaMes Reep and Jonn Lawrenson Bate, Newton Heath, Lanca- 
shire, ‘‘Certain improvements in the construction of axles for loco- 
motive engines, carriages, trucks, or other vehicles.” 

3099. James Isaacks Sanps, Okehampton, Devonshire, ‘ Improvements 
in the means of and apparatus for locomotion, applicable to steam 
carriages, also to traction and other locomotive engines, and to steam 


road rollers.” 
London, “Im- 


3102. Wint1aM Ropert Lake, 8 pt 
provements in the manufacture of under linings for carpets, and in 
communication from Claudius 


machinery employed therefor.”—A 
Alexander Pease, Astoria, New York, U.S. 
3103. Wit1am Ropert LAKE, ip dings, London, ‘‘Im- 
t tus to be used in connection with shuttles and 
.”—A communication from 


+h huildat 











in 

pr PP 

their races, for preventing floats in wea 
Thomas Isherwood, Stonington, 8. 

3104. Joserx Bret, jun.,and Avrrep WiL11aM Birt, Dock-street, London, 
“Improvements in life~ for saving life at sea.”— 
16th November, 1871. 

2913. ABEL MoRRALL, Studley, Warwickshire, ‘‘ An improved needle.”— 
21st August, 1871. 

2267. Josern Townsend, Glasgow, Lanarkshire, N.B., “Improvements 
in treating phosphates and other substances containing alumina, and 
obtaining products, ."— 29th August, 1871. 

2571. James Lee Norton, Belle Sauvage-yard, Ludgate-hill, London, 
“Imp ts in hi for drying wool, grain, malt, spent hops, 
sewage, toes, roots of all kinds, hay, straw, and dir ae 
a — also J ema oe biseult baeh 

2606. Wittiam Tuomas WALKER, . 

“Improvements in rs 





Highgate, 

a gasworks for cl an 
purifying gas from ammonia and other impurities.”—8r October, 1871. 
2705. RicHarp Price Wituiams, Great George-street, Westminster, and 





~rommees 





— 




















pares 
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James Price, Highfield House, North Cireular-road, Dublin, “ Im- 


4 it 
Jonn Kewnpatt, Heaton No Lancashire, “‘ Improvements in 

mechanism or to be employed for signalling on railways.”— 
4th October, 1) 


2100. WittiaM WaigLpon, Westminster Bridge-road, Surrey, WiLuiam 
Bryyett Hays, New Villas, Middlesex, and Josepn Jupce Hays, 
a Hertfordshire, ‘“‘ Improvements in the preparation of 
peat and peat charcoal, and in apparatus for that purpose.” — 10 


August, 
2483. Joun Net.son, G! I mig N.B., “ Improvements in 
the of articles, and in n the means and 





or mechanism or h.— 21st ber, 1871. 
“in lingo wing tag olen a har bin ad athe 
or woollen 
therefor.”—28th September, 1871. 


2585. MARSHALL oo _~ Great Winchester-stree' paw London, “ Im- 
provements in apparatus for the transmission indication of 
signals.”—30th September, 1871. 

2592. Geornce WesTinGHoOUvSE, jun., ym ye ee ey es Improve- 
—— in aaa motive power and in apparatus employed therein.” 
— 2nd October, 

2816 Joun Setters, Cleckheaton, Yorkshire, and Epwin ‘cada 

Yorkshire, ** An i d machine or apparatus for ‘or effi 
— as upplicable to weights, measures, time, and money.”—2lst 

2838. WILLIAM Brovonton, Grand Stand, Derby, “ rm ety we 
for communicating between railway passengers and the guard and 
driver of railway trains. "—24th Lag 1871. 

2869. Wittiam Symons, Bridgwate mersetshire, ‘‘ Improvements in 
the nee of the Gubowert or © bull of ships and vessels.”—26th 
October, 1871. 


2888. WALTER Brown, Abbey Mills, Romsey, Hampshire, ‘‘ Improve- 

— in the manufacture of leather from the waste cuttings, clippings, 

and other pieces of skins, and SS oe ee 
woollen, hemp, and other vegetable fibres in combination with certain 
chemical! 

2889. Taomas WILLIAM Lockyer, Cow Cross-street, Smithfield, London, 
“Improvements in the manufacture of silk, linen, cotton, and other 
fabrics, so as to resemble horsehair cloth. 

2890. ALEXANDER MELVILLE CLARK, Chancery- -lane, London, ‘‘ Improve- 
ments in electric telegraph apparatus,” — A communication — 
pao onal a and Jonas Haas, Boulevart St. Martin, Paris.—277 
October, 

2945. Josepn Francis CoTreReEtt, Francisco Prupencio, and NaTHANTEL 
esting Bp mereey Bath, Somersetshire, “ Improvements 4 the 

a | gris —= : - 

employe which apparatus edd coaehen r 
Gn nar ) owe beh 1871. - 

oro, Cartes Fairpairn, Marion Villa, Sciennes, Edinburgh, Mid- 
“Improvements in bolt-makiug machinery.”—6th 








November, 1871. 
3027. ALFrep Mitnes Hopson, Stockwell, Surrey, ‘Improved mecha- 
nical arrangements for converting reciprocating motion into rotary 
motion.”- -9th November, 1871. 
$044. Ropert Dovotas and Lewis Grant, atte, Fifeshire, N.B., 
“Improvements in u re 5 the husks or shellings of grain as fuel, and 
in furnaces employed ‘or.”—1l0th November, 1871. 
3092. Wittiam Seadone Cunno_p, Ipswich, Suffolk, ‘‘ Improvements in 
to the scoops and shovels te be 


3094. GrorGce SPENCER, Cannon-street, London, ‘“‘ Improvements in 

asphalte paving.” 
= JEAN —e 5 Cum, Rouen, France, “Improvements in the 
facture of bands and straps for machinery and other similar 


—1 

3101. Wittiam Henry Ditnutt, road, Horm Old Kent-road, Surrey, 
ovat Joun Knowe.pen, Cottage-road, dsey, Surrey, ‘‘ Improve- 

its in steam boiler and ra furnaces. 

3107, yo Bracken, Luddenden, Halifax, Yorkshire, “ An improved 
tramway.”—16th November, 1871. 

3110. Toomas James FENNELL, James-street, Deptford, Kent, ‘‘An im- 
proved domestic fire-escape.” 

3114. Witttam Conisper, Atlas Works, Herbert’s-buildings, Waterloo- 
road, Surrey, ‘“‘ Improvements in typographic = machines.” 

3118. ADOLPHE Berti, Rue Albany, Paris, “‘ Improvements in manu- 
factu metallic chests for containing flagons, gloves, and other similar 

'—17th November, 1871. 

3127. Tomas THomsoy, G! ww, Lanarkshire, N.B., “‘ New or improved 

modes and means of smel! ing the iron of waste slags and other scoria, 
and utilising the iron thavetvenn. ”—18th November, 1871. 

= JosEPH ong age and oa Mears BREMNER, Ry yp nd 
“* Improvement or v arrangemen a 
salad tar steerin; them.” “ani ee ember, 187 1. -_” 

=e Joan HILL, in self acting temples for 


looms.” 
$152. re yon acne | Crane, Chane —_ London, “ An im- 
ved wrapper garment for trave and other purposes.”—A com- 
eontestion teens Adrien Dubois, Boulevart St. Martin, Paris.”—2lst 
November, 1871. 

$160. Ricaarp MArRsH, “yy near Birmingham, “ Improvements in 
machines or apparatus for cleaning or skinning potatoes.”—22ud 
November, 1871. 

3168. EMILE Wartreev, Royal Exchange, Middlesbrough-on-Tees, York- 
shire, ‘Improvements in stuffing-boxes with metallic packing. ”— 
A communication from Victor Duterne, Boul tde Vaugi 

3169. Joun McCoor, Plumstead, Kent, “An improved mode of and 
means for stopping holes in ships or other vessels.” 

3171. Jonn Kiyo, Bredon’s Norton, Worcestershire, “‘ Improvements in 
apparatus for ‘communicating and Signalling between passengers, 

drivers of railway trains. 

3172. ARTHUR Nussey, ALTHAM a aaproe and Cyrias Henry Hatt, 
Leeds, Yorkshire, n se 

3173. WILLIAM oh. Gepce. Welincbenalews Strand, London, ‘‘A 
novel fabric, being elastic velvet, and improved machinery or appa- 
ratus to be used in its manufacture.”—A communication from Auguste 
Othon Petit, St. Etienne (Loire), France. 

3174, Freperic Francis Jones, Middlesbrough, Yorkshire, ‘‘A new 
method of smelting or reducing oxides of iron so as to obtain the 
metal therefrom.” 

ag FREDERICK WoopsrinceE, Great Tower-street, London, “ Improve- 

for dressing and cleaning rice and other 

gi77, J ALFRED Vincent NewrTon, Chancery-lane, London, “ mproved 
machinery for iar See types. ext communication from Emmett 

ennsylvania, 

3178. Joun "HENRY 5 ~tevw may Lincoln’s-inn-fields, London, “ Improve- 
ments in artificial dentures and in bases for the same.”—A communi- 
cation from Thomas Alder Dickson Forster, Philadelphia, Pennsylvania, 


U.S. 

3179. Ropert ee pate Castle ay Idle, near Leeds, Yorkshire, “‘ A 
new or improved apparatus for the waste heat from steam 
yo 5 ala as to heat the feed-water for the pm mgh 9 economise 











suse > hee Vincent Prosrer LaGRANGE, Rue de la Banque, Paris, “‘ An 
improved rocess of purifying and clarifying saccharine juices and 


rd November, 1871. 
si Ateneo Etey, Gresley Freehold, Derbyshire, ‘‘Improvements in 
3182. ag ing ouNSON, Addlestone, ee “Improvements in the con- 
ction adapted m for invalids.” 


alkalies resul pre 
in the manufacture of paper or paper 
$184. ALFRED GRAINGER, Camberw 


$185. Francis Montacue Sms, Lee Park, Kent, “Improvements in 
shoes or or treading appliances omen, and 


Surrey, “Improvements in 


for animals and men, w 
3186. Henry Jonzs, Cwmcarn, Monmouthshire, “An improved can for 


$187. Wittiam Epwarp Newton, Chancery-lane, ag “ Improve- 
ments in the construction of steam generators.”—A communication 


Boe ban oe 
3189. CHARLES Denton _ Sout Rpm mah, cme 


November, 
ee Henn’ ‘‘ Improvements in 
ee eee 


power.” 
3191. Wittiam : an, Aston, near Birmingham, “Improvements in 
for the manufacture of cut nails and tacks.” oN 


3198. JonN Kent, in the means or 
tear ome 3 or other vessel.” 
$194. JosepH WILLIAM aaetn, Coa _ peramnente te in 


tanlod by ter fa i, nyt calnjand eter veces and 


in the apparatus or machinery 





3196. Jonw Henry a. evap ye fields, London, ‘‘ Improve- 
unication from 


=——_ its in the manufacture of iron and steel.”—A comm 
Philadelphia, U.S. 
sagt. James Duncan and Rosert AnpRew RoBERTsSON, js apes Wharf, 
spinal chara ae a ben Improvements in apparatus for reburning 





1 
200. Emanvet Grecory, Rhodeswell- Limehouse, London, “ A new 
“or improved ingtrument or apparatus to be used in fining or improving 


the eondition 

$201. Ricnarp Bessamin STARR, roo juare, Sy ** Certain 
improvements in omnibuses, and im apparatus in connection 

with, which is also a) to 9 4 5 

3202. ay MItNer ALLEN, Fulham, ion, “ Improve- 
ments in the mode of and ro for coating or enamelling sur- 
—s vitreous, resinous, and er substances by the application 

3206. Wittiam OAKLEY Wasenoen, Guildford, Surrey, “ Improvements in 
printers’ quoins or apparatus for locking up type in chases or frames.” 
—27th November, 1871. 

3208. WaLTeR ANDERSON, Saaby, Surrey, “Improvements in needles 

used in sewing machines. 
$210. MarsHaLL ArTaur WiER, ‘Great Winchester-street . London, “Im- 
vements in the means of and appliances for fixing’ buttons, studs, 

brooke = —= and other fastenings in or upon garments, furniture, 
an 

$211. THomas Exon, Dulwich, Surrey, ‘‘ Improvements in screw bolts 


and nu 
$213. James Paterson, Edinburgh, Midlothian, N.B., “‘ Improvements in 
bottles - other vessels, and in the apparatus or means 
mployed therefor.” 
g214. EpwarD ronan Hvoues, Chancery-lane, London, ‘‘ Improvements 
in the manufacture of boots and shoes, and in machinery or 
qy tus connected with.”— A communication from Henry 
ublmann, Glueckstadt, Germany. 
$216. Louis Maxime Avuouste Lepace, South iton-buildi London, 
“ Improvements in apparatus for propelling carriages “> boats.” 
$217. Wituram Ropert Lake, 8 buildi London, “ Im- 
provements in lamps or lanterns, chiefi designed for out-of-door 
at ”"—A communication from J: Weatherby Bartlett, New 
or 
$218. Toomas James Smitn, Fleet-street, London, ‘‘ Improvements in 
revolvers and other multiple fire-arms.”— A communication from 
Francois Alexandre Le Mat, Boulevart de Strasbourg, Paris. 
$219. WiuulAM AvsTiIN and Huserr Dywes Eus, Fenchurch-street, 
London, “ Improved constructions of blocks suitable for paving roads, 
streets, and other p 
in circular 


3220. Joan Van Dussen Reep, Bl t 
— for weaving hats, caps, and — weticlen 0th November, 


1871. 
8221. James Ronaup Martin, Deptford, Kent, “Improvements in 
apparatus for cutting wood and for reducing the same to pulp.” 
$222. Wittiam Taomas, Cheapside, London, “Improvements in stays 
and bodices, and in busks for the. same 
3226. Jonn Crosscey, St. Helens, L shi , “Imp ts in kilns 
for annealing late glass.” 
$227. Caartes Gactanp, Cecil-street, Strand, London, “‘ Improvements 
in the manufacture of leather cloth.”—A communication from Cristo- 
foro Muratori, Turin, Italy. 
$228. Witt1amM Epwarp Newton, Chancery-lane, London, “ An improved 
mode of ee ota ba heat for heating SS and other f ~~~ 

















and for heatirg stea & from Jules 
Hauzeur, Brussels, Be 

3230. Georcr HENRY Nosser rand WILLiaM payee Leacuman, Leeds, 
ee “3 apparatus for pressing, 





rolling, and cuttling woollen and other woren, or felted fabrics.” 
3231. Jouw Dunsar, Glasgow, Lanarkshire, N.B., ‘ Improvements in 
screwed bushes for the — atl of casks, and in apparatus employed 
for — or withdrawing 
3232. RoBERT ee "Roseareox, Ciyde Wharf, Victoria Docks, Essex, 
“T liquids, and in the apparatus to be 
employed therein. "-<S9ak Novewber , 1871. 











Inventions Protected for S: ps Sipathe Ay the Deposit of 
Complete Gpecificatio 
3270. Gzorar Hasettine, South buildi y-lane, London, 
** An improved method of excaval rocks and — hard 


| 2075. James MARSHALL, b, “ Combined and dress- 
Gainsboroug! thrashing 


ing 
2076. Anprew Barcray, N.B., “Coking coal and generating gas for 


&c.”—Sth August, si. 

2086. ae Sa ell Chemical Works, West Calder, N.B., 

2090. James Duncan, Mincing-lane, London, Jonn ALexanDER Retna 
New .anps, Knoll-road, Brixton, and Bensamin Epwarp Reina New- 
Lanps, Charlton, “‘ Sugar.” 





2092. Wittiam Ropert Lake, Southampton-buildi London, “Sand 
papering machines.” — A communication from Joseph Barker.—8th 
August, 1871. 


2093. Harotp Witaetm Wipmarx, Tamworth-place, ,Redland-road, 
Bristol, “‘ Waste water valves of steam e cy ers.” 

2096. Hexnt ApRIEN Bowyevitte, Pic ly, London, “‘ Paving roads, 

&c.”—A communication from Alexandre Guerriero, Louis ‘medéo 

~ Ernest gm —Oth August, 1871. 

2100. Wittiam WHieLpon Bridge-road, Surrey, Writs 

Bennett Hays, ¥ ew Vi Villas” and Josepa Jupce Hays, Herting- 
fordbury, “‘ Peat and peat "—10th August, — 

Birmingham, ts and shoes.”— 


2130. ALFRED CHRISTMAS ANDREWA, 
12th August, 1871. 

2136. Joun Stzert, Nottingham, “ Soamgg bese: "—14th August, 1871. 

2147. Joun Jones Jenkins, Swansea, “ and terne plates.”—15h 
August, 1871. 

2202, James Patmeson, Middle Temple, London, “‘Sugar.”—A communi- 
cation from George Alexander Drummond. —2nd Auguat, 1871. 

= ee Tertius Burtox, Aylesbury, “ Paper.”—28th August, 

2265. Henry Sovrawe tt, Rochdale, ‘‘ Bobbins.” 

ay Josera TownsenD, Glasgow, NB. “Treating phosphates.”—29th 

uguat, 1871. 

2877. Wituiam Barser, CeaRtTon Barper, and Epwarp Baiyes, 
Southowram, near Halifax, “ Card-setting machines.”—8th September, 
1871. 

2439. Writiam Ropert Lake, South , London, “ Electro- 
magnetic machines.”—A communication from Edward Gassett.—15th 
September, 1871. 

a Wittiam Smirn, jun., Barnard Castle, “ Stoves.”—18th Septembey 


+ hoilat 





2516. Temane Ciaupet, Colman-street, London, ‘ bey | solutions 
obtained from burnt cupreous pyrites. 931 Septewmber, 1871 

2612. Joan Henry Jonnson, Lincoln’s-inn-fields, London, “* Puddling 
iron.”—A communication from William Sellers,—3rd October, 1871. 

2623. Emrte Evoene pe Lossteix, Wagram-place, Paris, “ Coating and 
plating metals, &c.”—4th October, 1871. 

2737. CnhaRLes Ranpo.pn, Pollockshields, N.B., “‘Common road steam 

gn Steeee tenna, tan dead, Boveagh, © Extracting 

754. Georce RypDitt, on: — urrey, ‘‘ Ex v 
table substances, &c.”—17th October, 1871, ¥ - 

2904. Granam WILLIAM Betaam Epwanrps, Bredfield, ‘‘ Drills or machines 
for setting corn and 

. WittiaM ScanTLesury, Holloway, London, ‘‘ Harmoniums.”—30(h 
October, 1871. 

2916. Tacmas ALExanDeER, Salisbury, ‘“‘ Lubricating the bearings of 
shafts, &c.”—3lst October, 1871. 

2979. CHARLES FarrBaiRN, Marion Villa, Sciennes, Edinburgh, N.B., 
“ Bolt-making machinery. "——Bth November, 1871. 

3035. Ernst Gustavus Reuss, » pinning hi "—10th 
November, 1871. 

3084. Ricuarp Garrett, Henry Newson Garrett, and Frank Garrett, 
Leiston Works, Suffolk, *‘ Portable steam engines.”—A communication 
from Paul Kotzo.—4th November, 1871. 

3100. Jean Baptiste Co.tnot, Rouen, France, “ Bands and straps for 
machinery, &c.”—16th November, 1871. 

3120. Eruraim Deata and Joux Extwoop, Leicester, “ Scutching 


wh 
2124. THADDEUS Hyatr, Gloucester-gardens, Hyde Park, London, “ Fire- 
proof buildings.”—18th November, 1871. 
» London, “ Vessels for 


-— Joun Hoimes Bass, Fi ton 
ing coffee, &c.”—21st November, 1871. 
8166. Daviw McCoryet Smyrta, ge, New Jersey, U.S., “‘ Feeding 
mechanism for sewing machines.”—22nd November, 1871 
$172. Anraur Nussey, ALTHAM PILLING, and Cyrias HENRY Hatt, Leeds, 
Yorkshire, “Sewing machines.” 
$175. FREDERICK WoopsRiDce, Great Tower-street, London, “ Dressing 
d cl rice, &c."—23rd November, 1871. 








—A communication from Jacob Shi —s meng Pennsylvania, U.S., 
and Millan C. Bullock, Pottsville, Pennsylvania, U.S.—4th December, 


1871. 

$273. Samvuet Jones Paywe, Cardiff, Glamorganshire, ‘‘A new and im- 
proved composition or combination of materials to be used in the 
manufacture of fire-bricks, crucibles, retorts, and other fire-ware 
goods, burnt or unburnt.”—5th December, 1871. 





Patents on which the Stamp Duty of £50 has been Paid. 
3694. Matruew Piers Watt Bouton, Tew Park, Oxfordshire, and Joun 
Imray, Westminster Bridge-road, Surrey, “‘ Rotary propellers, &c.”— 
4th December, 1868. 





3703. Davip THomson, Johnst Renf. hire, N.B., “Sawing ma- 
chinery.”—5th Decemoer, 1 
3704. RoBert Girpwoop, Edinburg h, Midlothian, N.B., ‘‘ Crushing or 


ucing ores, &c.”—5th } ame mg 1868 
$732. Josepu Firrer, Birmingham, *‘Nuts or screw boxes of table ex- 
ders.” —8th December, 1868. 
37: ALEXANDER MELVILLE C.iarKk, Chancery-lane, London, “ Winding 
—Tth 7, 1868. 
$744. Groroe ‘Preston Wea, Furnival’s-inn, London, ‘‘ Roadways, &c.” 
—8th 


December, 1868. 
a Ricnarv ‘NorFo.k, Beverley, Yorkshire, ‘‘ Reaping machines.”— 
14th December, 1868. 
20. Samuet Josern Peet, Leeds, Yorkshire, ‘Valves or cocks.”—4th 
December, 1868, 
$727. Cuartes Farrar, Bow, Middl , ‘Reducing wood to fibrea, &c.” 





—8th December, 1868. 
3751. JosEPH PARKINS, Brewer-street, Golden-square, London, “ Stamp- 
» & qeeones, or printing in colours.”—9th December, 1868. 
Wititiam ERHARDT, ham, ‘* Watches.”—24th December, 


sma ALEXANDER MACKIE, hears gt Lancashire, “‘Type-composing 


8761. . oo IRLING anand Carter-street, Walworth, Surrey, 
* Treating bones.”— 10th December, 
3765. WILLIAM Dawes and EDWARD ARCHIBALD fone, Leeds, York- 
“* Musical instruments.”—10th December, 1 
3817. JAMES are Grice, Birmingham, “ Gacusiine metallic tubes 


and December, 1868. 
$912. ALeExaNDER SeEzitie, Rue de Lancry, Paris, ‘‘ Treating corn for 
fication.”—22nd ns 1868. 
8746. Samuet Smita , Southgate-street, Bishop Auckland, 
Durham, “ Bricks, 7 aw be.” Dh December, 1868. 
3759. Henri ADRIEN Lag Sackville-street, Piccadilly, London, 
“ Measuring distunces, '—10th December, 1868. 





. Patents on which the Stamp Du Duty of £100 has been Paid. 


3055. James Livesey, Cannon-street West, and Joun Epwarps, Basing: 
hall t, London, ‘‘ Permanent way of railways.”—Sth p Semroem f 


1864. 


3056. Henry WILson, way jpon-Tees, D “ Injecting tallow or 
other lubricant oe steam boilers, cylinders, steam-tight vessels.” 
—tth December, 1 


3065. WILLIAM "toxove, i game Yorkshire, ‘Combing fibrous 
materials.”—9th December, 1864 


Notices of Intention to Proceed with Patents, 


1978. he” ag Lorgero, Cricklewood, ‘‘ Manufacturing soap.” — 27th 
ume 1871 
084. exons PecuENArtT and Louis Mietre, Buckingham-street, London, 


ELL, Dukinfield, and Jon Coium, Oldham, “ Lubri- 
be.” —28th July, 1871. 
2000. Josera Exticorr Hoimes, Buckingham-street, Strand, London, 
dressing, and shaping stone.” —29th July, 1871. 
oon. Henry ARMIST Brierfield, near Taomas TONSTILL, 
, and Roprrt Tonstit1, Brierfield, near urnley, * Buffers for 
or easing the rebound of the shuttle and picker in looms 





Way, Russell-road, K ,» London, “ Phos- 
phates of pn eg t, ry 


de Strasbourg, Paris, ‘ * Regu- 
the pressure in deli of water, &c.” 
very} road, London, ‘‘ Breech-loading fire- 


2051. St. Jon Vincent Dav, Buchanan-street, Glasgow, es, Soe 
to he wate Se Ge picaghing or culliveting of end ty Sinem power 
Bnd august, 1871. ern y 


—_— ante boils 





2061. Unrix ATERAGRAM RosING, dings, 
Ta Wirtast Cuseons, Detbrian Ce eet, 1871. 
——— cow 





an 
3188. beeen “FREDERICK Hen ey, | St. George’ s-square, tg London, 
ig liquid organic —24th N 

3196. we oser Jounson, Lincoln’s-inn-fields, only “ Iron and 
steel.”"—A communication from William Sellers.—25ti November, 1871. 

$213. James Paterson, Edinburgh, N.B., “‘ Capsuling bottles, &c.” 

3219. WILLIAM Avstrxy and Hupert ves Exuis, Fenchurch-street, 
London, *‘ Paving roads, &c.”—28th{November, 1871. 

3270. Georor Hasectine, South London, *‘ Excavating 
rocks, &c.”—A communication from Jacob Shelley.—4th December, 
1871. 


All persons ha’ 
should leave parti: 
at the office of the Commissioners of Patents, within fourteen 
date. 
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an interest in opposing any one of such applications 
in writing of their objections to such olive of te 
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*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and Sums exceeding s. must be 
remitted by Post-office Order, fable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, er Majesty's Patent-office, Sou 
ampton-buildings, Chan hancery-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 
The following Abstracts are classified and arranged nt 1 published b 
the authority of Geum Commissioners of 


Class L.-PRIMB MOVERS. 


1418. H. E. Towxe, London, “ Steam engines."—A communication,—Dated 
27th May, 1871. 
First part of the said invention consists in comm’ 
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material is then subjected to strong pressure in a mould shaped internal] 
to give the desired form to the pecking. vf 


Class 2,-TRANSPORT, 


In:luding Railways and Plant, Road-making, Steam Vessels, Ma- 
oe “— Fittings, Sailing Vessels, Boats, Carriages, Carts, 
‘arness, &c. 


1408. E. W. Pucry, and J. W. Avnes, Ramsgate, “ Fastenings for doors.” — 
Dated 25th May, 1871. 

This invention consists in providing a mortice lock fastening for the 
doors of a and other carriages, the bolt of which fastening cannot 
be thrown until the door is shut, but which will be self-propelled so soon 
as the shutting of the door is effected. 

1412. R. Burton and R. H. Saaw, Leeds, ‘* Wheels for traction engines,”— 
Dated 26th May, 1871. 

This provisional specification describes improvements in wheels for 
traction engines, and relates to the shields or coverings for the elastic tires 
of such wheels. 

“> Exsner, Brixton, Surrey, ‘‘ Signal lanterns or lamps.”- -Dated 31st 
fay, 1871. . 

This invention relates to the construction of signal lanterns or lamps, 
so thut they may be held, and their slides or casings containing the 
coloured g' may be readily and simultaneously Ae a ana by the one 
hand of the operator. The slides or casings containing the coloured 
glasses are provided with spindles ing through suitable guides, and 
simple arrangements are provided for holding the slides in their several 
positions according to the signals to be made. 

1521. J. C. F. Lee, London, “ Tipping and unloading railway wagons, de.’ 
—Dated 8th June, 1871. 

This invention, which relates to and has for its object improvements in 
the present mode of tipping and unloading railway and other wagons or 
vehicles, and in the machinery or apparatus by which this is attained, is 
effected in the following manner, viz.:—The wagon to be unloaded having 
been run on to the table of the tipping apparatus, as described and re- 
ferred to, and the machinery being set in motion, the table and wagon 
ure made to lean over or incline sideways to the proper angle at which 
the load will slide or fall, instead of the wagon being tipped endways, as 
heretofore in use. 
ones: 8. on ‘KI, St. Petersburg, Russia, ** Floating docks.”—Dated 12th June, 

871. 


This invention consists in improved arrangements of the construction 
of floating docks described in specification to patent No. 788, of 1871. 
In place of arranging the lateral floats as there described, they are 
arrange to slide up and down in vertical guide frames fixed to the sides 
of the pontoon, and are connected to endless over pulleys 
on shafts at the top and bottom of the frames, The on each side of 
the dock are geared together by other endless chains or by a transverse 
shaft and bevel wheels, so that the lateral floats on each side of the dock 
are in every position of the dock maintai n a position parallel to each 
other and to the pontoon. In another arrangement of the dock two 
lateral pontoons open on their underside are connected together a certain 
distance apart by strong beams, the vessel to be raised be ig made to 

ss on to such beams between the pont An 1 space is 

ormed over the top of the pontoons, into which water is admitted by 
valves when it is desired to lower the dock, while the raising of the dock 
is effected by forcing air into the pontoons. 
2025. F. Canny, New ‘Barnet, Hertfordshire, “Making voads, ways, and 
Moors.” — Dated 4th October, 1871. 

The essential feature of novelty is in the use of china clay, waste, or 
refuse, which is chiefly composed of ite particles of quartz, as a 
material to be treated with bitumen and oxide of iron, and used for laying 
down roads, ways, and floors, 











Class 3.—F ABRICS, 

Including Mi y and p Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

1405. W. Laycock, Church, Lancashire, ‘ Calico printing machines.”— Dated 

25th May, 1871. 

The object of this invention is to make all the rollers and bowl of the 
printing machine, whether the rollers are used continuously or intermit- 
tently, positive in their motions, so that there shall be no possibility of 
one part of the pattern or design disagreeing with another part when 
once the rollers are properly set by means of the ordi. box wheels. 
For this —— in one arrangement, instead of driving the bow] from 
the rollers, the shaft of the bow] is made the driving shaft, and upon it at 
each end is fixed a crown or toothed wheel, into which is geared box 
toothed wheels on the mandrils of the rollers, the circular pitch of each 
wheel exactly corresponding with the periphery of its correspondin, 
roller, it being understood that the rollers are a the same or differen’ 
diameters according to the pattern or design. In another arrangement 
box toothed wheels on the mandril or mandrils of one or more rollers 
are caused to gear into the driving wheel, giving motion to the bowl and 
crown wheels before mentioned, and all the printing rollers geared as 
before described. 

1414, W. Dickinson and W. Parkinson, Blackburn, Lancashire, “ Machi- 

nery for beaming and sizing yarn.” —Dated 26th May, 1871. 

This invention relates to the employment of a contracting rathe, so as 
to build the yarn on the beams without the aid or requirement of flanges; 
to an improved driving belt for actuating the cone drums; the belt is of the 
form of an annular ring; lastly, to the use of a cross shaft carrying double 
arms having clip ends, these carry the sized or weaver’s beam and an 
empty beam, so as to replace the full beam by an empty one with ex- 
pedition. 

1434. R. Barker. Hudderafleld, *‘ Cleaning and preparing cotton.”—Dated 

29th May, 1871. 

This invention consists of a toothed roller or cylinder with guards, 
which is applied to any of the ordinary hines for opening, hing, 
blowing, carding, or otherwise preparing cotton and other fibrous sub- 
stances to remove the pieces of seed, busks, leaf, or other impurities from 
the fibres, or the improved tooth roller or cyiinder with guards may be 
used as a separate machine, 

1442, T. Hirst, London, *‘ Looms.” —Dated 31st May, 1871. 

This invention consists in the i to small ware looms of a 
back and front beam, each beam being divided into as many compart- 
ments as there are warps, and the pieces forming these divisions being 
movable on the beams to suit the breadth of the warp. By these im- 
provements the a weights and back reeds are dispensed with, 
and there is but one bowl, instead of as many bowls as warps, the result 
being that the time hitherto lost in shifting the weights is economised, 
and a more regular working insured. 

1451. A. B. Fiemine, G, V, Turneuit, C. SaLvesen, R. Irvine, and R. C. 

naan, Leith, N.B., “ Lubricants or softeners.”— Dated 31st May, 
871. 

The essential feature of this invention is the manufacture and employ- 
ment as lubricants or softeners for the treatment of wool, of mixtures or 
compounds com of animal, vegetable, fatty, and oily matters, 
together with those oils which are known as heavy oil obtained from the 
distillation of shale, cannel coal, or petroleum, and also with resin, 
Canada balsam, colophine gums, gum resins or mixtures of the same, so 
that when such combinations are added to water containing one or more 
of the alkalies, or of any of the alkaline salts in solution, they will mix 
with the same and form an emulsion. 

1464. W. R. Lake, London, “ Blocks for colour printiny.”—A communica- 

tion.— Dated 1st June, 1871. 

The said invention relates to a block for 
operation, which block is d of 
material of 
material. 
1476. M. A. Muir and J, McItwnam, Glasgow, “ Looms for weaving.”— 

Dated 3rd June, 1871. a A 4 

This invention relates to loom mechanism of the kind described in the 
specification of patent No. 2068, of 1869, and consists in fitting certain 
uppliances to secure steadiness of action when the mechanism referred to 
is arranged in connection with a rotating shuttle box. 








printing many colours at one 
p ti ol itable colouring 
the required shape set in a frame of metal or other suitable 








Class 4.—~AGRICULTURB. 
Including Agricultural ~— weadineead, Implements, Flour 
8, . 
1415. T. Ouiver, St, Albans, “ Mills for grinding corn, &c.”—Dated 26th 


May, |. 

For mills, ‘the crushing and ding surfaces of which are made of iron, 
steel, or other suitable metal, and consists in rev: the running 
motion of the drum, and feeds or lead to such mills, so that whilst the 
«peration of grinding is wearing and smoothing one side of the 
a K. as eo ee oe such rev rinsing the 
grain or other mate: con| e sharp edges grinding 
surfaces, until the mill is entirely worn out. 

1124. E. Price, Birmingham, and C. Tuomas, Aston, “ Clipping horses and 
other animals.”—Dated 27th May, pra oe 


According movable 

provided with 1 shanks or stems, which are into the 
(which in liow)y which the achive is held wh use, The 
movable cutter oscillatory motion upon ‘ed uti ,, the 





hollow handle a screw pin at the top or inner end of the hollow 
handle. The motion of the movable cutter is effected by a 
lever turning on a centre screw to the fixed cutter, a tooth on the inner 
end of the lever taking into a slot in the movable cutter; by moving the 
actuating lever to and from the fixed handle by which the machine is 


held a reci ig motion is given to the movable cutter, the said 
cutter tu th a small angle upon its centre at the base of the 
fixed hollow handle; a guide _ or bar guides the movable cutter and 
holds it the fixed cutter. This guide plate or bar is fixed to the 
machine by the pin or centre of the actuating lever, and by screw pins 


poses through it and the movable cutter, and taking into screwed 
oles in the fixed cutter. 


1430. = C. Eyton, Warrington, “ Grinding mills,"—Dated 29th May, 
1871. 


This i tion bas refi 
conical runner acting against a fixed 
rendering the it adjustabl ting the same on an i 





to grinding mills having a horizontal 
gment, and ists, First, ;in 








carried on the axletree between the wheels, and is fastened to the cheeks 
of the gun forward of the axletree. 





Class '7.—-FURNITURE AND CLOTHING. | 
Including Cooking Utensils, Uj ry, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 
aes A. Nasu, Royston, Hertfordshire, ‘‘ Loop fasteners.” —Dated 27th May, 


This relates to certain improvements in fastening ties, bands, or hand- 
kerchiefs round the neck or waist, and consists in forming loops or aper- 
tures at the back of a ring or plate of suitable shape ; the loops are pre- 
ferably formed by separate pieces or from one piece of metal bowed out 
or projecting from the ring or plate, so that the ends of the tie, band, or 
handkerchief can through them and drawn tight. In some 
cases the loops are provided with set stones or other ornaments, and then 
they can be brought to the front of the tie, handkerchief, or band, thus 





1g 2] y 

slide actuated by an adjusting screw, and also by hinging the lower end 
of the segment to the slide, and supporting the upper end by a second 
adjusting screw carried by the slide. Secondly, in placing the screening 
apparatus directly behind the runner, so that the shaft of the latter 
serves as the shaft of the revolving brushes of ‘the screening apparatus. 
A shoot provided with a slide is so arranged that the ground material 
may be made to pass either into the screening A ope or directly from 
the runner down the shoot without entering the screening operas. 
The rotary brushes are set at an angle to the shaft instead of parallel 
thereto as heretofore. 
1435. H. B. Fox, Oxton, Cheshire, ‘‘ Milk skimmer.”—Dated 30th May, 1871. 

This invention consists in so forming the pan or bowl which is gene- 
rally used to contain milk that the milk can be poured away into another 
vessel, and the cream or surface left in the pan or bowl, the milk being 
thus perfectly skimmed. To effect this Or a pan or bow! is thus 
arranged :—Down the side and parallel with it and just behind the ordi- 
nary spout the inventor attaches a diaphragm which extends to within a 
small distance from the bottom, and forms a passage parallel with the 
side of the pan or bowl. From the spout to about the centre of the pan 
or bowl he attaches a fixed cover, and at one side of the open part of the 
pan or bow] he forms a second spout. The milk is poured away from the 
bottom of the pan or bowl through the passage formed by the diaphragm, 
leaving the cream or surface in the pan or bowl, which can be poured 
away through the second spout. 
1438. C. F. Waitwortu, Cuxwold, Lincolnshire, ‘* Fastening gates.” —Dated 

30th May, 1871. 

The chief objects of the invention are to facilitate the o and the 

closing of park, farm, and other gates by means — more 
make 


the fast would form a double or two-faced one, each face being of a 
different character. 
1421. R. Green, Stockport, “ Finishing felt hats.” —Dated 27th May, 1871. 

This invention relates to apparatus to be used in the process of tinish- 
ing felt hats called “ shaving ” or “‘ p ing.” and ists principally in 
an arrangement of mechanism designed to impart a combined recipro- 
cating and rotary motion to the hat whilst the workman presses a piece 
or pieces of glass-paper or other suitable material against the surface. 
1457. Hon. J. T. Fitzmaurice, Porthpean, Cornwall, “ Tables for invalids.” 

—Dated 1st June, 1871. 

The table tup is connected at its end bya standard or support, made 
adjustable preferably by means of an oneness of rack and pawl or 
catch, to a suitable base extending outwards from the standard or support 
to the same or about the same extent as the top of the table, so as to 
insure steadiness. In order to prevent any articles placed on the table 
from slipping or being knocked off, an adjustable rim is provided, which 
can be turned to either side of the table, so that it may always when in 
use be readily turned to the side farthest removed from the invalid or 
other person using the table, which is also formed or provided with 
sockets to receive and safely hold any candlesticks or similar articles 
that may be required. 

1458. R. and J. Popmore, Stafford, “ Cork-soled boots and shoes.”—Dated 
lst June, 1871. 

This invention Is designed to effect ng ae any in the manufacture 
of cork-soled boots and shoes for males, females, or children. After the 
boot or shoe top or upper is lasted to the insole, the ran is braced or 
tingled to it, a box containing the cork sole is then secured to the ran 
and to the top or upper or insole; the ran is then turned over to cover 
the edges of he eo and is tingled or braced thereto. A middle sole or 








especially convenient to persons on horseback, 
gates aa doors more certain to catch and be kept fast when so requi 
The invention is particularly adapted to make the fastenings or catches 
effectual when gates are closed with haste or carelessness. For this pur- 
an iron bar is employed, movably pendent from the upper part of 
he gate head, and so actuated by a pos spring and moving between 
guides that when the gate is being shut the bar rebounds into the catch 
on the post and is there held about midway from the top of the gate. 
This iron bar may be pendent from a strong screw fitting loosely through 
an oblong hole, or it may be pendent from a hinged joint. It is released 
from its catch by means of a rod, which by a nut or other e ment at 
one end is fixed through a hole in the bar below the oblong hole for the 
screw mentioned above. The rod thence passes through the head of the 
gate, on one of the bars of the sume, where it is curved upwards or other- 
wise suitably furnished with a knob or other elevation convenient for the 
operation of leverage, either by hand or by whip or stick, as may be de- 
sirable. The rod moves in guides. Small iron plates on each side of that 
gate bar on which the releasing rod rests serve to prevent cattle from 
acting on this rod, and also to form a fulcrum for lever operations, and 
to aid in the release and motion of the gate. The pendent ber is also pro- 
tected by a lateral plate on the gate head and a fixture ou the post be- 
hind the catch, so that when the gate is shut the gate and bar are com- 
ov boxed up, nad no sheep or cattle can release the gate either by 
ifting it when rubbing againstit, or otherwise. For swing orlawn gates 
there is a difference in the catch on the post. In this case the catch on 
the post is made to yield to the force of the gate in rapid motion by 
means of elastic substances (such as caoutchouc, or it may be metal 
springs), behind two horizontal bars or pilates, one on each side of the 
pont. which carrya notched plate or catch-bar b»tween them. On closing 
oo the pendent bar oe > to notches iu. this plate or yielding 
catch (on the post) above described, and the gate is thus retained with- 
out the injurious shocks otherwise consequent upon such weights in 
motion where there is nothing to break their force. To makedoors more 
certain to catch and be retained when speedily and carelessly closed very 
simple applications of vulcanised india-rubber are used so as to cause a 
ey rebound and retention of the latches without any perceptibl 
hindrance to their proper release. For the gates of fold yards and such 
like places the releasing rod will not be on the top bar of the gate, but 
usually on the third bar, and the pendent bar will be short. A coarse 
thread on the ends of the catches and of the crooks or bearings of the 
gates is also used, so that in a few minutes a shepherd or ordinary work- 
man with a simple wrench and auger can move these respectively, and 
otherwise rectify them to accord with any accidental derangement of the 
posts interferirg with the requisite operations of the gate, and the ver- 
tical arm of the crook is held upright on the posts by a crosspin or other 
stay so fixed as to prevent a casual or mischievous removal of the gate 
from its bearing crooks. 
1447. 8. NicHo..s, Bristol,“* Watering cart or liquid iwanure distributor.” 
—Dated 31st May, 1871. 

The inventor makes the body of the vehicle cylindrical, mounts it on 
wheels, and supports it on scroll irons or springs bearing on a cranked 
axletree fitted in guides on the sides of the reservoir. The delivery pipes 
are bent or diverge outwardly directly in rear of each wheel and are 

rforated at their curved extremities. Independent valves are provided 

or controlling the discharge of the liquid and spreading it over a wider 
or narrower area, 
wen F. m, Decoomn, Ipswich, “ Ploughing and tilling land.”—Dated 1st 
une, 1871. 

This provisional specification describes improvements in double-furrow 
ploughs, and relates more especially to improved means for the adupta- 
tion to such ploughs of a subsoiling skife in place of the front body, and 
for facilitating the lowering and cabing the skife into or out of work. 


; i Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c, 
1426. J. and J. Manvet, Sheffield, “ Self-acting lever blind roller furniture.” 
Dated 27th May, 1871. 

According to this invention the blind roller is provided with a washer 
of india-rubber or other soft material fixed around its pivot, between 
the pulley and the window jamb, and a curvilinear t friction 
lever being attached to the jamb, and passing behind and beneath the 
washer, is made with a perforated extremity, through which a single 
cord extends to the pulley. By these means the tension of the cord re- 
moves the friction of the lever brake by throwing it back, and permits 
the blind to be raised or lowered, and whatever elevation the blind may 
be, the release of the cord allows the brake to come forward and control 
its position. 

1454. E. Crespi, London, “ Venetian blinds.”—Dated 31st May, 1871. 

This invention ists of a roughened plate ted eccentrically in 
bearings attached to the window bead or frame, and having a weight 
appended thereto for the ——_ of i sing its | it the 
cord or cords used for raising and lowering the blind. 
1462, A. V. Newton, London, “Cutting, dressing, and working stone.”— 

A communication,—Dated 1st June, 1871. 

This invention relates to the use of a series of cutting points or tools 
of di d or other equivalent hard subst set in the periphery or 
face of a rotating stock for the purpose of cutting, dressing, or otherwise 
working stone to reduce it to any given surface, 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War for Coast Defence, Gun Carriages, &c. 
1425. G. C. Witson, Birmingham, “ Metallic cartridges."—A communica- 
tion.—Dated 27th May, 1871. 

The features of novelty which constitute this invention are, First, 
inserting a tube into the rear end of the barrel of the Chassepot guns, by 
means of which metallic cartridges may be used instead of paper cart- 
ridges; Secondly, making the base of cartridges of soft metal, so that the 
anvil may be swaged without cracking the metal] Thirdly, tapering or 
necking down the mouth of the cartridge case by means of an external 
die and internal punch; Fourthly, casting the metal for cartridge cases 
in gaa moulds ; Fifthly, using stearine for a gas check and lubri- 
cator. 


1428. A. M. Crark, London, “ Battery gun.”—A communication.—Dated 


27th May, 1871. 
The breech-piece is formed to slide in guides, and has converging aper- 











“Ss 











tures forming cartridge chambers. The barrels are arran in two 
divisions or sections, in tiers on each side of a central line obliquely 

in ite the shot. The gun is fired 
by one or two locks at the rear, fire to the 


several 

barrel is hinged to the platform, and springs are interposed 
ion of the gun may be adjusted atoning, and fer heliing 

The gun platform rests on a strong shoulder 


which 
it level with the platform, 





welt, previously stitched round the outer end, is then fastened upon the 
inclosed box, and upon this the outer sole is placed and fitted. 


Class 8.-CHEMICAL 
Including Special Chemical and Pharmaceutical Prepar at ions. Fuel 
and Lighting Muterials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cement, Paint, Manures, cc. 

1406. R. Daw.tnas, London, “ Decolorising syrups.”—A communication.— 
Dated 25th May, 1871. 

This invention consists in the employment of carbonised iron ore or 
carbonate of iron for the purpose of decolorising syrups, juices, liquids, 
oils, and other lig 
1416. B, E. R. New.anps, Charlton, Kent, “ Production of alum.”—Dated 

26th May, 1871. 

This invention relates to the treatment of native phosphates of alumina, 
such, for example, as the rodonda or other native phosphate of alumina, 
in order to obtain therefrom ammonia alum, and consists, First, in 
effecting the solution in sulphuric acid of such native phosphates of 
alumina as may be soluble therein. And after the separation of any in- 
soluble matters, either by filtration or decantation, adding to the solu- 
tion sulphate of ammonia, and after such addition, if necessary, concen- 
trating the same, and then allowing the ammonia alum to crystallise out 
therefrom; the mother liquors, having been separated, may, after 
further concentration, be allowed to cool, and a further portion of crystals 
be obtained therefrom. 

1420. C. Morrir, Balttmore, U.S., “ Treatinent of crude and mineral phos- 
phates of lime.”—Dated 27th May, 1871. 

The invention relates to the treatment of crude and mineral 
phosphates of limes with hydrochloric acid, caustic ammonia, sulphate of 
ammonia or potassa, and sulphuric acid for their conversion into potential 
fertilising products, and in the recovery of the ammonia used therein by 

istillation. 


1422. A. V. Newton, London, “‘ Treating wood and other vegetable sub- 
stances for the preparation of pulp suitable for making paper,”—A 
communication.—Dated 27th May, 1871. 

The wood or other vegetable substance is saturated with an alkaline or 
acid solution, and afterwards subjected to a high degree of heat. 

1429. S. H. Muscrave, London, “ Delivering jluids by capillary attraction.” 
—Dated 29th May, 1871. 

The tubes or bottles the inventor uses of various colours and lengths 
with small contracted necks, with an opening about an eighth of an inch 
to admit cork; when uired for use the cork is withdrawn, and he 
places a spring fitting of twisted wire on the tube or bottle having two 
coils, wire and loop, into which is placed a sponge; the fitting is brought 
jane Se contact with the neck, the sponge then acts as an improved 
capilliary. 





Class 9.—_ELECTRICITY. | 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries, 
1444. W. R. Lake, London, “‘ Printing telegraphic apparatus.” —A commu 
nication, —Dated 31st May, 1871. 

This printing ap go contains two type’wheels contiguous to each 
other, but capable of being turned se tely upon a fixed shaft ; each 
type wheel has connected toit a am oy wheel actuated by a lever and 
pawl. The two levers of the two type wheels swing on the same axis as 
the armature of the type wheel magnet, and a sliding bolt connects one 
of the said levers with the armature and disconnects the other ; the ed 

Seoghad antameitnaliir oi 








is moved by magnetism, the current being y 
certain tions of the type wheels, or else the magnetism of the 
printing magnet is made to act through intermediate mechanism ; the 
object of this is to rotate either one of the wheels, the being 
effected when both have been turned around to blank spaces, so that the 
perator at the sending station can make use of either of the type wheels 
at the receiving station, and this object can be effected by the use of 


only one line wire, the printing resul: 


Class 10.~MISCELLANEOUS. 
Including all patents not fownd under the preceding heads, 
1608, J. B. Ropertson, Lurgan, Armagh, Ireland, ‘Sewing machines.”— 
bay 19th sag 1871. 
e as 


from reversing the current. 


to improved arrangements of the me- 
for ducing the lateral motion of the needle and shuttle-box 
in machines for making them stitch work, such as described in patent 
No. 2720, of 1870. One improvement consists in connecting the needle 
guide and the part of the shuttle-box in which the needle works to one 
and the same cranked arm, to which is connected a second arm actuated 
by a cam or cam groove, the needle guide being made to turn on a fixed 
= at the upper end as acentre. In another arrangement the entire 
shuttle-box is curried by a sliding frame having a bent urm to which the 
needle guide is fixed, motion being imparted to the sliding frame by the 
before mentioned cam or cam groove. 
2433. J. G. SowrRBy, Gateshead-on-Tyne, Durham, ‘‘ Ornamenting pressed 


5 , 1871. 

this i tion is to or tt the outer surfaces of 
articles made of pressed glass with designs in glass of a different colour 
to that of the of the article. The process ists in first pressing 
the ornament, es | while still hot introducing it into the mould in which 
the article to be ornamen made, in such a manner that in the pro- 
cess of pressing the article the ornament becomes incorporated with its 
outer surface. The mould and plunger used in pressing the or t 
have corresponding bevels for the purpose of cutting off all surplus metal 
from the ornament, leaving the design intact. 

$128. W. Contiss, Providence, U.S., “ Burglar-proof safes."—Dated 18th 
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lai ns introduction and removal. The 

door, though somewhat dishing, is more may dL than the 

su! ad the anfe, and thus allows soem om its for a slight 

of the end of the shaft, as also for knobs and other aj 

fev There may oak ney Ry Sunine 
unlocked proper key, or htly setting the 
by re a Tp me (ER Ant part is 
In closing the safe the door is turned into 

by turning the operating shaft a strong broad shoe is moved forward 


Against w crves bail um the buck of the decor aid its altuchom nts. 
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Dec. 15, 1871. 








revolving need not occupy the whole interior ; there may be a 
behind with a strong backed piece and with pigeon-holes, boxes, and the 
‘like, which being more difficult of are used only for property 


access, 
rarel uired to be disturbed. The lock bolts engage with notches in a 
broad on the operating shaft, and pass through corresponding 
apertures in a collar adjacent. One modification makes the safe o’ 
burglar-proof raw material, as a mixture of wrought iron and steel 
welded and hardened; and elaborate means are set forth for forging the 
main body and enclosing the previously formed door. Another makes 
the whole of cast metal of the most impenetrable materials, introducing 
the door after the main body is finished and cold, and holding it with a 
— ring secured by a ring key let half way into the interior of the 





3176. G. Hasevtine, London, “ Shears or scissors.”—A communication.— 
Dated 23rd November, 1871. 

This invention relates to manufacturing wrought metal shears by first 
forging a blank of suitable shape, by means of drawing dies, and then 
exposing the blank thus produced to the action of drop dies, in such a 
manner that an article of superior quality can be produced at a price 
much below the present matket value of similar articles. 

1403. A. Wricat, Dalston, Middlesex, “ laprovements in mustard pots 
de.” —Dated 25th May, 1871. 

The application of pneumatic pressure by means of a screw lever or 
mechanical power acting upon an air-tight disc or piston applied to a con- 
diment contained in an air-tight case, so as to cause the condiment to 
exude through an opening or spout in any quantity required, and to 
preserve the condiment from the action of the atmosphere. 

1404. G. Rrrcenre, Lewisham-road, Kent, “ Tents, sunshades, and canopies.” 
—Ddted 25th May, 1871. 

This provisional specification describes improvements in the construc- 
tion of tents and sunshades or canopies, having a central pole upon which 
is a runner having jointed to it arms or ribs to carry the covering. 
The ordi tret or susp 3 are disp d with, and the canopy 
covering is connected by means of cords to the radial ribs at a point 
intermediate of their length, such cords being connected to the roy 
covering intermediate of the central point at which it is connected to the 
pole and the points at which it is connected to the ends of the radial ribs. 
1407. R. CLarnke, Manchester, “* Fans.”—Dated 25th May, 1871. 

This invention relates principally to the form of fan patented be 
Christian Schiele in 1863, The vanes spring directly from the boss, and 
their faces increase in width from the boss for the greater portion of the'r 
length, the remaining portion decreasing in width to the circumference 
of the fan. The comparative breadth of each vane is increased, and the 
line of face of the said vane commences as a tangent to a circle described 
around the central axis of the Ifan, and curves ‘outwards and backwards 
from the direction of revolution. The comparative areas of inlet and out- 
let upenings and passages are i d. Guides are fitted to the inlet 
openings and to the entrance to the curved outlet passage extending 
around the fan. Additional inlet slots or perforations are formed around 
the main inlet or inlets, and are so formed as to deflect the air in the 
direction of motion of the fan. 

1411. A. Tytor, London, “Meters for measuring liquids,”—- Dated 26th May, 
1871. 


This invention relates toa method of making rotary meters of a simple 
and strong form, easily adjustable by producing counter currents in the 
meter caze to retard the moving parts, so as to make their revolutions 
indicate the exact quantity of water passing through them. Friction is 
reduced by constructing the moving parts with air spaces. 

1412, J. Wacker, Clayton-le-Moors, Lancashire, “ Floor cloths.”—Dated 
26th May, 1871. 

This invention consists in the admixture of india-rubber, naphtha, and 
powdered leather, these form a dough, which is by rollers spread over the 
surface of cotton or linen cloth, or the dough may been closed between 
cloths, forming a felt between the same. 

1431. J. Dorre i, West Bromwich, and J. F. Rupee, Sivethwick, Stafford, 
“* Slabbing and blooming iron and steel.”—Dated 29th May, 1871. 

According to this invention a principal roll having transverse ribs on 
its barrel, and provided with corrugated bell-mouthed flanges, is mounted 
in conjunction with a guard with transverse ribs on its concave 
face. The ball of iron or steel after having been operated —_— by these 
passes between an upcast roll and the principal roll, and finally passes 
sideways between a bottom roll and the principal roll, The principal 
roll is kept to its bearings by a weighted lever, and the upcast roll has 
no adjustment. For narrow bars and billets longer principal and upcast 
rolls are used, and the bottom roll is dispensed with. 

1432. W. R. Lake, London, “* Lamps or lanteras."—A communication,— 
Dated 29th May, 1871. 

The inventor makes the glass which surrounds the light in one single 
piece, the top being provided with a suitable chimney. The lower part 
of the glass encircles the burner and the upper part forms a dome. At 
the part where the dome merges into the lower part of the said glass the 
same has a flange formed around it. By means of this flange the glass is 
suspended or supported within any suitably constructed frame. 

1439. H. W. Purnam, Bennington, *‘ Wire bottle-stopper fastenings.” — Dated 
30th May, 1871. 

This invention relates to machinery for bending up the wire fastenings 
employed to hold the corks or stoppers into bottles. The fastening is 
somewhat like the letter M in shape at the top of the stopper, and two 
side pieces extend down at the sides of the neck, terminating with pro- 
jecting pins that pass into eyes ina neck band wire going around the 
neck of the bottle. The First part of this invention relates to a series of 
dies that are brought up in; i t tically to bend the 
fastening up into said shape from a piece of wire, and the Second part of 
this invention relates to the holding die and shape around which the neck 
band wire is bent up and made with eyes for the projecting pins of the 
fastenings. 

1440. B. J. B. Mrixis, London, ‘‘ Constructing seals."—A communication.— 
Dated 30th May, 1871. 

The seals oer. constructed of black and white glass, and are 
to be applied within suitable metallic holders, which may be applied to 
the shackle of a lock or may be held over the keyhole by means of 
catches concealed within the lock so that they cannot be released until 
the —_ been broken or some art of the appliance severed or 

yed. 
1445. T. H. Granorr and J. P. L. Hyan, Berlin, “ Carrying away the re 
Suse Srom sewers in towns and manufactories.”—Dated 31st May, 1871. 

This invention consists in the employment of a partial vacuum ob- 
tained by means of a chimney or exhausting machines to take off the 
gases from sewers, sculleries, houses, and other places, and the use of 
peat dust and other carbonaceous matters to absorb and disinfect the re- 
fuse and sewage. 

1446. M. Benson, London, “‘ Sewing machines.”—A communication.—Dated 
31st May, 1871. 

This improvement relates to a machine for sewing with a needle and 
shuttle, and consists, First, in the manner of making and working the 
needle bar in V grooves in « split forked arm; Secondly, the structure 
and arrangement of parts by which motion is given to the shuttle from 
an eccentric on the shaft of the machine ; Thirdly, the structure and 
arrangement of parts for working the feed motion from a second eccen- 
tric on the shaft ; Fourthly, the manner of working the driving wheel on 
a tapered stud or bearing for insuring its easy moving and taking up the 
ware ; Fifthly, working the treadle plate on adjusting pivots, so that it 
may be set to suit the position of the operator and worked with ease. 
1448. H. D. Purmsot, London, “‘ Safety lamps.”— Dated 31st May, 1871. 

Tbe improvement consists in providing a safety lamp with an internal 
air chamber or passage, through which the air must pass to the burner, 
so that when the air becomes explosive it will, on entering the air 
chamber or passage, immediately be ignited by the flame, explode, and 
extinguish the light. The explosion is limited to the air chamber by a 
wire gauze or perforated metal covering at the mouth of the same, 

1449. G. Tanarg, Birmingham, “ Snatch blocks.” —Dated 31st May, 1871. 

This invention consists of an improved construction or arrangement of 
snatch block, whereby the action of the weight or load automatically 
locks the movable strap or plate, rendering unnecessary the split pins or 
fastenings commonly employed, and whereby also the i or may 

be more readily introduced or withdrawn than in those heretofore 
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Ce 
on" J. a a London, “ Heating.” —A communication.—Dated 81st 
‘ay, 1871. 

This invention relates to improvements in oo aoe described in 
the specification of a prior patent No. 3048, 1869, consists in the addi- 
tion of an apron or deflector to the said Also in using heated 
air or hydrocarbon liquid and superheated steam in the mixing ber 
of the said pee Also in tee use of pulverised fuel in the said 
chamber with a positive or active blast or current of hot or cold air, and 
with gas or hydrocarbon liquid. 
1452. E. Six, Greatbridge, Staffordshire, and G. Weis, Birmingham, 
“Charcoal box irons,”—Dated 31st May, 1871. 
This invention refers to impr t pening fn 
of such irons, also to the formation of the connecting hinges and the 
arrangement of the chimneys. 
1455. C. F. Cuew, London, * Pianofortes.”—Dated 1st June, 1871. 

The features of novelty oe consist, First, in making the 





pins of pianofortes such part in conical holes ; also 


} conical, 

in m ikin, She lowes part cxruire ot other shape to receive a washer and 

screw nut to insure nut turning round the pin. ’ 

the use of adjus tension straps to the back of 

Thirdly, applying of wood or material or wire to bri: 
to prevent them from heeling over. F , mo 





1459. W. Crasn, Manchester, “ Hat plush.”—Dated lst June, 1871. 

In this improved manufacture the inventor uses a warp entirely of 
cotton, and a weft of floss or spun silk, each shoot alternately 
over three or four warps, and then under one which forms a binding 
thread, each warp becoming a binding thread in its turn. He then raises 
the nap or plush from the weft by scribbling or carding the surface in the 
direction of the warp, i.e., across the weft. He afterwards cuts the pile 
or plush to the required length by means of a revolving spiral knife, and 
waxes and finishes the same in the usual way. 

1460. L L. Putvermacner, London, “ Electric, galvanic, and magnetic 
chains, bands, and garments.” —Dated 1st June, 1871. 

This invention relates to imp ts on former patents, 
and consists chiefly in making the elements in a more economical man- 
ner, and in the application of a sticky substance on them, so that they 
can sustain themselves on the ted. The el ts are made of 
plates or wires bent in spiral or other form, and in many cases have a 
backing or lining of absorbent material on or in them for holding the 
exciting liquid, or a salt—bioxide of maganese, for example. Some of 
the chains are trough-shaped, and others are cylindrical for retaining 
plugs or pins of insulating material in their pockets or ends; these furm 
the connections between the elements in a variety of ways, and enable 
the batteries to be in in size and power. The fastenings are in 
sections, and can be fitted on at any part to concentrate and localise the 
current; one plate of the fastener acts as a conducting pole, aud its 
surface is capable of being enlarged or diminished to suit circumstances. 
1461. W. Ciay, Birkenhead, Cheshire, “Gas furnaces.”—Dated lst Jun, 

1871. 

The regenerator chambers are placed above the level of the furnace or 
chamber to be heated, or above the ports or openings communicating 
therewith. 

1463. H. T. Tusrs, London, “ Cases for pins, needles, de.” —Dated 1st June, 
1871 








Pins, needles, buttons, hooks and eyes, &c., are packed in boxes or 
cases made of ornamental metal, with sliding lids and spring sides. 

1465. T. Enouisn; West Dulwich, Surrey, and G. Witsox, Banner Cross, 
Shepield, “* Bending armour plates.”—Dated 1st June, 1871. 

This provisional specification describes passing armour plates between 
rolls of bending machinery in such a way that the hottest side is made 
convex. It also describes apparatus by which armour plates, after they 
have been drawn from the furnace, may be turned over, so that the 
plates may be presented to the rulls of the bending machinery with their 
coolest sides uppermost, 

1466. H. Bessemer, Denmark Hill, Surrey, “‘ Ordnance and projectiles.”— 
Dated 1st June, 1871. 

The present invention relates to improvements in the class of guns and 
mortars in which the projectile is propelled by a succession of separate 
discharges of gnnpowder or other pnt em material, as it moves along 
the chase of a gun or mortar of unusual length. For ordnance of this 
class letters patent were granted to the inventor bearing date the 20th 
day of November, 1870, and numbered 3130. According to the present 
invention the inventor alters both the mode of constructing the gun und 
its projectile, and employs mechanism to facilitate the movement of 
the gun and its breech-piece, and for loading the heavy projectile it is 
intended to carry, and also he improves the manner of arranging and 
igniting the several charges empluyed in ordnance of this kind tw propel 
a single projectile. 

1472. J. Dean and J. Horton, Birmingham, “ Cut nails and tacks.”— 
Dated 2nd June, 1871. 

This invention consists in feeding and turning over the nail plate or 
strip from which the nails or tacks are to be made by feeding mechanism 
constructed substantially as follows :—The feeder consists of a tube sup- 
ported in front of the machine, within which tube a rod, to which the 
nail plate is connected, slides, The nail plate is advanced to the cutters 
by a weighted cord acting on the feeding rod. The feeding tube and rod 
are connected together by a pin and slot, and are supported in two ad- 
justable supports, one at the nose end of the tube and the other near its 
outer end. The support at the nose end has an eye or loop, and the sup- 
port near the outer end a hollow pinion, through which the tube passes 
and slides. The feeding tube is geared to the hollow pinion by a key 
and key way. An alternating semi-rotation is given to the feeding tube 
and rod, so as to turn over the nail plate at the proper times by the 
pinion described, a sliding rack ele from the main shaft of the 
machine gearing with the said pinion. The feeding tube has a limited 
longitudinal reciprocating motion given to it, and its nose end has arising 
and falling motion given to it by the operation of a double-acting cam in 
addition tu the semi-rotation described. The reciprocating motion is for 
the purpose of drawing the nail plate from the cutters during the turning 
over of the nail plate, and the rising motion is for the ang mee of permit- 
ting of the turning over of the nail plate. During the turning over of 
the nail plate it is prevented from advancing to the cutters by the action 
of a lever upon the feeding rod by which the nail plate is carried. 

1498. A. B. BLackpury, London, “ Pens.”—Dated 6th June, 1871. 

For this purpose the nibs of the pen are formed with a step on each 
side of the point, so as to form a head or enlargement to the points of the 
nibs ; this head is, therefore, connected to the upper portions of the nibs 
by a very narrow neck, whereby on taking a dip of ink the bulk of the 
ink is by capillary attraction retained above the narrow neck, and 
thereby prevented flooding the points of the nibs and blotting the paper 
or other surface ou which the pen is being used. It is preferred to form 
the head or enlargement slightly convex on each side thereof, whilst the 
nibs are connected to the body of the pen at or near the shoulderwinstead 
of being connected thereto at or near the back, as is usual, the 
strips of material on each side being depressed on the inner sides thereof, 
so that in any part of the length of the nibs the opposite cross sections 
are nearly in the same plane, thereby imparting a peculiar flexibility to 
the pen. 

3199. C. TovaILion, 
November, 1871. 

This invention relates to improvements in iron or cast iron bara, and 
cousists of the custing of the said bars into the shape of an arc of a circle, 
their central part being solid with projecting flyers. 

3205. M. Witsox, London, “‘ Furnaces for melting iron.”—Dated 27th 
November, 1871. 

This invention relates to a furnace so constructed that large and heavy 
masses of iron may be placed in it and reduced for recasting. The top 
of the furnace is provided with a hood which, when the furnace is to be 
charged, is removed therefrom by a crane. Upon the bottom of the fur- 
nace are placed two rests or pieces. The weight of the iron is 
suppo! by the said rests, so that the coal will not be displaced. The 
bottom of the furnace consists of hinged plates, which may be opened for 
obtaining access to the bottom of the furnace. 


Paris, “ Bars."—A communication.—Dated 25th 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OLrHER DISTRICTS, 

(From our own Correspondent.) 

THE COMPLAINTS ON ’CHANGE AT BIRMINGHAM: Great dificulty 
of getting supplies: By whom the dificulty is experienced—THE 
FURTHER DIFFICULTY OF HIGH QUOTATIONS: Instances cited— 
THE IRONWORKERS AND THEIR WAGES: Huwourable conduct of 
the men—TuHE Parent SHarr COMPANY AND THEIR OPERA- 
TIVES : Contemplated rise of wages—THE NORTH STAFFORDSHIRE 
IRONMASTERS AND THEIR WORKPEOPLE : A conditional rise of 1s. 
a ton to puddlers— ENORMOUS DEMAND FOR COAL -COLLIERS 
AND THEIL TIME: What they are asking for—Tue Facrory 1N- 
DUSTRIES—THE TIN-PLATE TRADE—THE COPPER TRADE—THE 
FACTORY INSPECTORS UPON THE WAGES AND THE WORKKPEOPLE OF 
THIS DISTRICT: A Llack picture—THE LOCOMOTIVE ENGINEERS 
CELEBRATING THE NINE HOURS’ LIMIT AT WOLVERHAMPTON, 


THE great “ss *Change in Birmingham to-day (Thursday) was for 
deliveries, The blast furnace proprietors want deliveries of ston, 





and ore, and fuel; the finished iron makers want fael and some de- | for infant labour has latterly been very considerable amon 
scriptions of pig iron ; the founders are similarly placed ; the con- | jronworkers, particularly among the nut and bolt makers.” t 
sumers of the products of the mill and forge are all crying out that | artisans employ boys of i 


the top of a pianoforte hollow as a box for the purpose of deflecting the | attended 
sound. | risk in not a few instances that purchasers hold 











business by those who are purchasers is wi 
back and prefer to 
do no trade, whilst in others the high rates have made it im- 


possible to purchase at current quotations without i i 
| tive loss. Let me quote two articles in which ino camels 
certain 


e _ 
revail, This afternoon Cumberland ores could not be 
ught at under 353. a ton. Two years ago the same minerals 
were selling at 16s. At the present quotations the ore to which 
we refer cannot be used with a profit in this district. Iron 
have gone up more rapidly still. Certain chains that even as late 
as August last were being delivered at 16s. cwt, cannot now be 
bought at under 35s. also, Bridge and girder buildin indeed all 


wrought iron work, is sadly impeded _ demands that the iron- 
masters are now making. And foundry work is in a similar con- 


dition, All castings are now exceedingly dear ; and owing to the 
rapidity of the rise in the price of the melting iron, old contracts 
are very difficult to get executed. 

The ironmasters hereabout speak in terms of much satisfaction 
of the honourable manner in which the ironworkers are prepared 
to abide by the arrangement come to between deputations of 
masters and men at the close of September and the a of 
October, The published letter of the chairman of the men upon 
that occasion (Mr. Vaughan), in which this determination is ex- 
pressed, does great credit alike tohim and to those with whom he 
is associated. If so great a calamity as the breaxing of the compact 
should happen, an end would be effectually put to all mediation 
in the future, and we should have to fall back upon the barbarism 
of strikes and lock-outs. The men do not think that they got the 
best of the bargain at the conference; but they say, “‘1t will be 
our turn next,” and are prepared to work on till their masters, 
having got off most of the iron that they took at low prices, are 
prepared to meet the men a little. The men at the Patent Shaft 
Works, who do not come within the arrangement, are likely to be 
partly met by the manager and the directors of the company. It 
will be remembered that they were asking last week for a rise of 
1s, 6d. in puddling. 

In North Staffordshire the puddlers are to have a rise of 1s, if 
the recent advance of £1 in the prices of high class finished iron 
should be secured by the masters. 

Coal, as we have intimated, is very much sought after, and it is 
impossible for the colliery proprietors to meet the demand. The 
recent improvement in the demand operates the gouniey 
through, and applies as well to the foreign as to the home demand. 

The colliers are moving for a reduction in their hours. They 
desire to descend at seven, and leave off work at five o'clock. At 
present the men go down at six and return at six, whenever they 
are remunerated by the hour and scale. To ask, therefere, for 
two hours out of eleven—for they are allowed their dinner hour 
and eat their meals under ground—is to demand a rise of 10 per 
ecnt. Truly, many of the miners wok by what is termed 
** stent,” that is, a certain measured quantity of coal constitutes 
what is termed a day’s work. The present measurement enables 
men who are diligent to do a day and a half's work daily. But if 
the reduction in the working hours should be brought about in 
respect of the day men, the movement embraces a corresponding 
reduction in the “ stents.” It will be seen that the change they 
desire means a rise upon the expenses of a colliery to the extent 
of nearly 10 per cent. A meeting of the coal trade onthe Dudley 
side, where the movement is at present most marked, will have to 
be held, when the masters will probably try to make a concession to 
their men, who are receiving a higher scale of wages than ever. 

Throughout all the factory industries of Birmingham and the 
surrounding townships very much activity is being displayed in 
getting out the orders before the holidays shall have set in. ere 
1s scarcely a shop at which overtime is not being made. 

The tin-plate trade maintains the activity which it has mani- 
fested throughout the year. The copper exports are still active. 

Statements of considerable interest are made in the reports of 
the factory inspectors in the six months ending with April. Mr. 
Robert Baker, the inspector for this district, has, in his report, a 
series of “‘notes” from his sub-inspectors in Birmingham and 
South Staffordshire. Sub-inspector Johnson re that * the 
trades of Jtirmingham have been steadily improving for the last 
year,” and he “thinks, on the whole, that a steady increase best 
describes the general state of trade in Birmingham.” For the 
northern half of Birmingham Sub-inspector Bowling reports that 
in the gun trade ‘‘the tax on guns has more or less seriously 
affected the trade.” As to employment generally, he finds that 
wages have a tendency to rise. Among young hands the rise is 
more decided, owing partly to the operation of the Factory Acts, 
but mostly to the large wages boys and girls were able to earn 
during the Franco-Prussian war.” Mr. Bowling has “ made an 
attempt ” to obtain returns of the rates of wages in leading trades, 
In brassfoundry he quotes men and “ young persons” from 3s, 
to 24s.; and women and girls fromm 2s. to 1ls.; in buttons, men, 
20s. to 45s.; and women, 7s. to 11s.; in electro-plate, men, 18s. to 
70s,, aod women, 11s. to 16s.; in the pin trade, men, 22s, to 36s.; 
and women, 3s, 6d, to 12s, These are day work prices; those for 
piece work being in each case somewhat higher. Neither of the 
sub-inspectors give any information as to the working of the 
Factory Act, its effect upon the artisan population, the number of 
children it has put to school, or its influence upon the labour 
market. Not a word, either, is said about the Workshops’ Act. 

The sub-inspector (Mr. Blenkinsop) who reports upon the iron 
trades of South Staffordshire seems to think that the trade is 
better, though, he says, ‘* the state of trade must be judged quite 
independently of the rate of wages. This may remain the same 
as when the trade is good, while masters are selling at cost price, 
and are manufacturing for stock and not for orders. 

From what follows it will be seen that Mr. Blenkinsop has no 
very exalted opinion of the operative masses amongst whom just 
now his lot is cast. ‘*Let me add, however,” he says, “and I 
regret to say it, that after three and a-half years’ experience I have 
not found the working man of South Staffordshire a promising 
subject. Of course there are honourable exceptions, but generally 
speaking he is utterly destitute of real education and training. No 
forethought, no care ot families is found in him, but, on the other 
hand, is seen too much extravagance, and too much indifference to 
his own interests, to say nothing of the interests of his ters.” 
In fact, the sub-inspector says many of the workmen won't work 
steadily. ‘‘Some workmen will not work more time than is suf- 
ficient to keep themselves and families ; in some cases not more 
than will keep themselves in food and beer, their families being 
dependent on the mother, or some of the children, Many work- 
men, could they make £1 a day, would work that one day in the 
week, and no more.” Commenting upon this report, Mr, Baker 
himself affirms its truth: ‘‘ My own experience confirms in a great 
measure what Mr. Blenkinsop has written. Happily, as he says, 
there are many and highly honourable exceptions, but, in the 
main of the ironworkers in the Black Country it may he said to be 
‘ ower true a tale.’” 

As to the nut and bolt trade Mr. Blenkinsop says, ‘‘ The any 
the 
hese 
girls under thirteen as bellows blowers, and 








they can get nothing but small lots, that they are content to pur- | keep them at work so that they cannot attend school. Even if they 
chase at the prevailing high prices, notwithstanding that they | had time the children cannot go to school because their wages are 


have very many tons overdue as to delivery ; and merchants were | tvo small to compensate for 


grumbling ly that they cannot get the stipulated articles 
trom the manufacturers with anything like the promptitude requi- 
site to make even a fair show of completing orders before the 
Christmas accounts are made up. to the scarcity of minerals, 
and of raw fuel and coke, it is so considerable that furnaces 
that had been ready to start cannot be lighted up; whilst so 

i in some cases 


and before carriers to 
But the difficulty of getting what is wanted 
prices of everything have now run up so highly that the doing of 





e a tear Coe These 
registered, says sub-inspector, 
haps they are.” Lut there are two reasons why they con 


child workers should be 


PR ony first, because of the drunken habits of the men who 
loy them; and secondly, they occasionally beat these 
little bellows blowers till they run away and come ro more. 
Fancy, that in a factory of thirty or forty men, each employing a 
bellows blower, ten out of thirty are off on the spree on any 
Monday morning, and added to it, and their ten 
bellows blowers are for their 
return, and ve @ true picture of a nut and bolt 

works almost every goes by.” 
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Great Western Railway Company in Wolverhampton conducted 
a demonstration in that town on Saturday, celebrating the conces- 
sion of the nine hours’ by the m ing directors. The town 
responded by displaying flags, the masses turned out, and there 
was much joy. locomotive and other machinery in motion were 
part of the show, ther with models of land and marine engines, 
A dray, bearing work that had been shaped by the hand saw, had 
attached to it a revolving saw, ing this incitement: ‘‘Cut by 
this a gr hours, eight hours, seven hours.” 
meeting in the evening a processi engineers 
looked for the eight hours to follow the nine, but they believed 
that eight hours would be brought about by legislation. Mr. 
Simpson, one of the officers of the company, pying a responsib] 
position in the Wolverhampton Works, addressing the men in 
response to their thanks, urged them to use their e>tra leisure in 
studying mathematics, geometry, and drawing, that they might 
thereby avail themselves of offers of advancement. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE: Great demand for iron: Prices 
firm: Scarcity of fuel: The North-Eastern Railway Company— 
ENGINEERS—SHIPBUILDERS. 

DurinG the week there has not been much change in the state of 

the trade on Teesside. In spite of the enormous production and 

the conclusion of the shipping season every kind of iron is ex- 
ceedingly scarce. Prices are, of course, still advancing. For 
immediate delivery as much as 62s, 6d. for No. 3 has been obtained, 
and most of the smelters are so situated that they cannot book 
any orders, no matter how tempting the prices may be, unless for 
delivery next year. So great is the demand, makers, although 
relieved from sending iron for shipment, feel very little difference; 
they are unable to meet the requirements, There is one feature 
in the trade which is much to be regretted. Materials cannot be ob- 
tained in sufficient abundance tokeep the whole of the blast furnaces 
in Cleveland fully at work. There is plenty of ironstone and lime- 
stone delivered at the several iron works, but coal and coke is scarce. 

There is more than one reason for this condition of things. Smelters, 

inconvenienced for want of fuel, immediately complain to the 

colliery agents. The agents freely admit that, in consequence of a 

rule passed by the men at some of the pits restricting the quantity 

of coals ‘‘ brought to bank,” they are not able to execute orders as 
regularly as they desire, but they add another reason; they say 
that the North-Eastern Railway Company cannot supply them 
with a sufficient number of trucks to convey the required fuel. 

The simple truth of the matter is that the Cleveland district has 

developed so rapidly that it has outstripped the provision made by 

the North-Eastern Railway Company for carrying on the great 
iron trade in a proper manner, 

The finished iron trade remains in a satisfactory state. Prices 
are firm, and there are further indications that the trade will be 
remarkably good next year. 

Ironfounders are well employed, especially on pipes, and are 
realising fair prices. There is plenty of work for the wire mills, 
and the bolt and nut makers have their order books well lined. 

Engineers are kept fully employed. Marine engine builders are 
not yet able to keep pace with the demand. In none of the esta- 
blishments, however, is there any work which calls for special 
mention. 

All the shipbuilders on the northern rivers are as busy as pos- 
sible. Both the yards at Stockton present an active appearance, 
and at Middlesbrough, where there is now only one yard—that of 
Messrs. Backhouse and Dixon—there is great briskness. This 
firm have no fewer than fifteen vessels on hand. They have lately 
added the engineering establishment vacated by Messrs. D, Joy 
and Co,, and have more work to do than they can get through. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE GLASGOW PIG IRON MARKET—CONTINUED ACTIVITY IN THE 
MANUFACTURE OF IRON—REDUCTION OF STORES— SCOTCH ENTER- 
PRISE IN AMERICA—NEW CONTRACTS—THE MALLEABLE IRON 
TRADE—THE COAL TRADE—NEW SEAM OF COAL—ENGINEERING 
AND IRONFOUNDING—MR,. BaTEMAN’S REPORT ON THE IMPROVE- 
MENTS OF GLASGOW HARBOUR. 

SINncE last report the Glasgow pig iron market has drooped con- 
siderably, and may be said to have ‘‘ been thrown out of joint” 
by the excitement arising from the continued critical state 
of the Prince of Wales’ health. Warrants at the end of last 
week declined as much as 2s. 6d. per ton, but since then the 
market has rallied, and prices are now firm at about 69s. 6d. for 
cash, and 70s. one month. No. 1, g.m.b., 70s. 3d,; No. 3, 69s. 

It is satisfactory to be able to report the undiminished prospe- 
rity of all branches of the iron trade in Scotland. At this season 
of the year the trade generally begins to be dull, and continues so 
till about the end of January; but at the present time good reports 
are coming in from all parts of the country as to the feeling in 
business circles, and from the extent and magnitnde of the orders 
now in hand it is evident that makers will have small stocks at the 
end of the year. The demand is so great that no little anxiety is 
being manifested by manufacturers regarding the future supply of 
iron. It is already getting exceedingly scarce, but as the iron- 
masters may rely upon getting their men to work full shifts 
for the remainder of the year, in all likelihood a large production 
will be maintained until the holidays. 

As to the immediate future of the iron trade, the dulness usually 
incident to this season may temp ily infil rices, but it is 
generally thought that a certain and vigorous reaction will speedily 
follow. This opinion is expressed by many of the most experienced 
in the iron te my and a careful study of the prosperous state of 
trade here, whether as the comparative stocks in hand, the 
present and prospective demand for consumption, the iron con- 
tracts ready to be oo out for next year, and the general pro- 
mising condition of trade on the Continent, indicate that there is 
a bright future for the iron trade in Scotland. 

Messrs. Connal and Co.’s stores have suffered diminution since 
the beginning of the month to the extent of 1000 tons of pig iron. 

It is said that some influential parties in Scotland are Locgety 
interested in the company which has been formed to work the 
large deposits of iron ore at Mount Washington, Ohio. Mr. A. 
Baird and Mr. William Rennie,’ lately connected with Quarter 
Ironworks, have gone out take the management. 

Messrs. Hanna, Donald, and Wilson, are at present construct- 
ing three large gasometers and a retort house for the Greenock 
Gas Company’s new works. It is said that these new appliances 
will be capable of producing 2,000,000 cubic feet of gas in twenty- 
four hours. 

Some large new contracts are being talked about as likely soon 
to be on the market, one of which is a new pier proposed to be 
erected at Bombay. Messrs. Laidlaw and Son have secured the 
contract for the new pier at Hastings, 

The malleable iron trade is exceedingly busy, all the rolling 
mills and forges going night and day, Railway material and plates 
are being executed on a large scale, and the orders for the rails for the 

rojected tramways are keeping a number of very active. 

Prices continue to show a strong upward tendency, although there 

is not much alteration in last week’s quotations. Bars are from 

£9 15s, to £10 per ton ; angle iron, best quality, £11 ; ship and 
boiler plates, from £11 10s, to £12 10s, per ton. Rails are quoted 
at about £8 per ton. 

The coal trade appears to be completely overwhelmed with 
orders, and hevussholders, even in the vicinity of the coal dis- 














trict, require te give notice some da: to supplied. 
A further vise of 62. per tom has 1 Dangge ronde die Sa: 
at 3s. per tor. small 6s,, and the 
ton at the pit he 


taken dross 
beer place, now selling 





An excellent seam of coal has just been struck at Ri d, in 
the neighbourhood of Airdrie, almost at the: surface, only three 
apes of a bore ha’ nS te a 2 Licecaiieteecaied 

n the engineeri ironfounding es there is a great 
amount of business Sees. and should the men continue to work 
steadily and contentedly with their present good wages, the season 
may be marked by great prosperity both to employers and em- 
p The machine and tool trades are particularly hard pressed 
with orders, more especially for such epg hy fy oe 
shipbuilding purposes. One well-known firm in this ch 
the trade have as many orders of this class as will keep them busy 
for five or six months to come, and nearly all the other firmsare 
similarly situated. Complaints are repeatedly heard as to the 
difficulty in getting delivery of castings. This seems to arise in 
great measure from a scarcity of iron moulders; for while there 
may be as oe can well be employed if they availed them- 
selves fully of the opportunity, still there is too much reason to 
believe that this class of tradesmen continue to maintain the 
reputation of being unsteady and improvident, and only a limited 
number can be relied upon as workers of full time. 

Mr. James Bateman, of London, consulting engineer to the 
oo Trust, has just presented to that board an elaborate and 
able report on the various operations now being carried on under 
their jurisdiction for the improvement of the river’s navigation. 
Mr. Bateman offers a great deal of vaiuable counsel as to the 
future of the river and the gigantic works proposed to be under- 
taken by the trustees, speaks approvingly of the Plantation Quay, 
Stobcross Docks, and other improvements, and passes a high com- 

liment to Mr. Deas, the engineer of the Clyde Trustees, for the 
intelligence, skill, and ability displayed by that gentleman in car- 
rying on the costly and extensive works for which the trustees 
have obtained parliamentary powers, The trustees of the Clyde 
navigation have at the present time such an enormous amount of 
work on hand, or projected, that it is expected to take fully sixteen 
years to complete it, and so provide that dock and harbour accom- 
modation and facilities which the ever widening trade of the 
port demands, 


WALES AND THE ADJOINING COUNTIES, 


(From our own Correspondent.) 

THE IRON TRADE: Satisfactory state of things : The position of the 
smaller establishments: Both large and small works well em- 
ployed : The Christmas season not for many years so promising : 
Extensions in order to meet the increased demand: Confidence 
in the prospects for the new year: Clearances of railway iron : 
Bars and plates in active request: The home trade growing in 
importance : Prices improved—THE TIN-PLATE TRADE— THE 
STEAM AND HOUSE COAL TRADES--THE NINE HOURS’ MOVEMENT. 

THE most satisfactory state of things continues to exist in con- 
nection with the iron trade throughout South Wales. Important 
rail orders have just been placed in hand, and very considerable 
activity is to be witnessed at the works. Some time ago com- 
plaints were made at some of the smaller establishments, that 
unless orders were forthcoming shortly, there would be a scarcity 
of employment before the year was out. This was no doubt true 
in some instances, as although the trade was prosperous, the large 
works carried on in some parts of the district were capable of turn- 
ing out by far the greater proportion of the iron required, and 
therefore they absorbed a considerable number of the contracts 
offered. Since then, however, there has been such an increase in 
the demand that orders extend to all the establishments of the 
district, and small and great are alike in active employ. It is 
satisfactory to find that such a state of things prevails, because it 
renders all makers satisfied with their position, and confident in 
their transactions. 

The Christmas season has not come round on a more prosperous 
state of business in this district for years past, if ever. Consider- 
ing the magnitude of the establishments now in —— it may 
well be said that so much employment was never before provided 
as at present, and therefore the demand could not have been so 
extensive. Encouraged by the still expanding inquiry on foreign 
and home account, manufacturers continue to make every possible 
extension and addition to their works, so as to increase their 
powers of production ; and works that had been at a standstill for 
years are now being put into operation. There is every confidence 
among manufacturers that the new year will bring with it still 
greater requirements, and, in consequence, they are making pre- 
parations for extending supplies. 

Railway iron‘continues to be cleared in considerable quantities to 
American markets, and on European account there is also a pretty 
= inquiry kept up, but with the more distant countries there is 

ut an unimportant business doing. Bars, plates, and some other 
descriptions of make, are in active request on German, French, and 

Dutch account, and the shipments lately have been considerable. 
The home trade continues to grow in importance, and much of 

the activity now to be seen is owing to the increased pure! 

which home consumers are making. Steel and iron rails for 
renewals ahd extensions long deferred are in good request, while 

. especially for iron shipbuilding, command a large sale, 
rices areimproving appreciably, and, as compared with last year’s 

rates, present quotations show no slight advance. In pigs there 

is not much change to note, makers having all their furnaces in 
full work. 

The state of the tin-plate trade is nominally the same as reported 
last week. The demand is quite as great as can well be met by 
makers, but as prices of tin have been again advanced, the rates 
obtained for tin-plates are less remunerative. 

The steam coal trade shows great activity. Orders are coming 
in faster than one hg be executed, and the result is that mer- 
chants complain that the output of the collieries is not equal to 
requirements. 

The artisans throughout the district are moving determinedly 
to induce their employers to adopt the nine hours’ system, and in 
some instances their endeavours have met with success. At 
Newport there have been several meetings of fitters, smiths, 
founders, and other workers, held on the matter, and it is er- 
stood that two employers, who have a large number of men, have 
agreed to adopt the nine hours, 


for 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES, 


(From our own Correspondent.) 

A GREAT HYDRAULIC CRANE AT BARROW—LANCASHIRE AND YORK- 
SHIRE RaILWway: and m section—THE IRON 
TRADE IN WeEsT YORKSHIRE— SEWAGE aT LEEDS — BowLinG 
Iron ComMPANY—TRADE AT THE HARTLEPOOLS—TRADE IN SOUTH 
YORKSHIRE—COLLIERY ENGINEMEN IN DURHAM— STATE OF 
TRADE AT SHEFFIELD—KNARESBOROUGH WATERWOBKS—COoN- 
VEYANCE OF COAL TO THE METROPOLIS, 


Bargow has now an hydraulic crane which will lift 100 tons. 


= a = Lae ene ore ge J Com y por ng =~ 
into possession of the Blac and Lytham li 

by inh sheen er ta al LF prs 
provements in the property at Lytham. It has been to 


take down or coast line station, and to erect in its stead 
one which will not only a Ae but also future require- 
ments. The directors have to double the line of rails 
from line, west of Kirkham, to 





tires and boiler plates. The coal trade is very good; rather a 
=> experienced in engine fuel. 

The or and of Leeds visited the Leeds sewage 
works last week for first time as a body. The works were 
commenced about fifteen months since, and /~ been in con- 
tinuous operation during the last six weeks, 

Corporation £10,000. it is probable that 
ture; but whatever 

the A B O, or Native Guano Company, for whose 
system of with sewage ne ay erected, 

Se eee to be making a good many 
Lancashire The flues are fitted with the company’s patent 
expansion hoops, which admit of thinner being Ady and 
thus the evaporating power of the boiler is improved. 

The iron trade continues firm at the Hartlepools, and, as regards 
—s it appears likely to continue brisk during the ensuing 
winter. 

An active business is being done in South Yorkshire in mill 
matériel, sheets, and loops, as well asin boilers and engines. At 
Elsecar two new iron-cased furnaces have been completed. Bes- 
semer steel is being made upon a very large scale at Penistone. 
Shipments of coal from Hull and Grimsby show no material 
so although some of the northern ports have been closed. 
Complaints are made of a deficiency of shipping facilities at Hull. 

A meeting of enginemen co: with various collieries in the 
county of Durham was held on Saturday at Durham for the pur- 
pose of considering their present position with regard to the short- 
time movement. It was unanimously decided by those present 
that they should petition their employers for a reduction of the 
hours of labour from twelve to eight per day, and also for the 
granting of a general increase of pay to 4s. per day. 

An abundance of work is still reported in almost every branch 
of Sheffield trade. The mills are in full work upon orders for- 
armonr, boiler, and ship plates, and the rail mills are running 
night and day. A very considerable demand is experienced for 
tires, buffers, springs, and other railway matériel. The production 
of steel falls short of the demand. The mechanical trades of the 
town are very fairly employed. The file trade was never more 
active, 

Mr. J. T. Harrison, Government inspector, has attended at 
Knaresborough to hold an inquiry respecting the purchase by the 
Local Board of Health of the local waterworks, with an extension 
of borrowing powers. The i r was supplied with a large 
amount of financial information ; he also examined the works, 

The yeey of coal conveyed to the metropolis in November by 
the Midland Railway, was 146,099 tons ; by the Great Northern, 
92,759 tons ; by the London and North-Western, 77,450 tons ; and 
by the Great Eastern, 61,109 tons. 








PRICES CURRENT OF METALS AND OILS, 














1871, ij 1871. 
4ed4a aod ;\@e0d £84 
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PRICES CURRENT OF TIMBER. 
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WEEKLY CHEMICAL, MINERAL, AND METAL 
REPORT. 


(From J. Berger Spence and Co,’s Circular.) 
MancueEsTeR, December 11th, 1871. 

Soda.—Cream caustic, steady, at £14 10s.; 60 per cent. white, £14 17s. 6d. 
to £15 5s, Soda ash, at 2 to 2}d. Soda crystals, fair inquiry, at 
£5 7s. 6d. to £5 10s. -carbonate, £1310s. Salt cake, £3 17s. id. to £4. 
Glauber salts, £3 7s. 6d. to £4. 

Borax.—Refined, £90 to £95. 

Potash.— Muriates, 80 cent., at £10 15s. f.o.b. Prussiate: red, 
8s.; yellow, 1s. 9d. Chlorate, 1s. 5d. to 1s. 6d. Bichrome, 104d. 
Po , 443. to 45s. Pearl ashes, 50s. 

Saltpetre.—Foreign, £30 to £33 ; refined, £38. 

Alum.—At £6 10s. to £7 for loose lump; in export barrels, £7, Ground, 


71 
Bleaching Powder.—At £12 to £12 10s. 
ite : Whi 


Ammonia.—8ul, ite and grey, £23 10s. to £24. Brown, £15, 
Carbonate, 7d. Muriate, £28 to £30, Sal ammoniac, firsts, 46s. ; ds. 
58, 
Iron Salts.—Green and copperas, 55s. Dry copperas, 52s, 


rusty 

Copper Salts.—Sulphate of copper, E 
Arsenic.—At £6 15s. to £7 for white powdered. 

cid.—Tartaric, firm, at 1s. 6jd.; oxalic, 1s. 1d.; sulphuric, £3 10s. to 

£3 15s. Carbolic, 1s, 2d. to 1s. 3d. 

M — salts, £4 10s. to £4 17s. 6d. for refined. 
Oils, 6d. to 6s. Olive, £47 to £52. 
Pitch.—At 13s. to lis, 


2 cod liver oil, 4s. 6d. to 6s. per gallon. 
Benzole.—Still animated; 30 per cent., 38. to 3s. 6d.; 50 per cent., 3s. 6d 
to 4s.; 90 per cent., 4s. 6d. to 5s. 


Disinfectants.—Patent, £5. Carbolic, £10. 
China Clay.--22s. per ton. 


Pyrites. 8d. to } non-cupreous, 10d. 
Phosphates.—Su: : roe ig 80 per cent., £3 108. Precipi- 
tated lime: 40 to 50 per cent., £5 10s. to £6 10s. Estrama- 
dura, Mineral: 50 to 60 per cent., lid. to ls. per unit. 

Manganese.—115s. to 120s. for 70 t. 

Iron Ore.—Hematite, 20s. to 25s. 6s. 9d, to 7s. 6d. 

Tron. — “ af N 


68s,; No. 3, 61s.; No. 4 (foundry), 
ls. extra four months. 

to £8 2s. 6d. Staffordshire bars, £1) 

iron, £12. Gas tubes, 50 per cent. to 60 per cent. 


tubes, 35 cent. to 40 cent. 
Paces e,_Advanced, English tough ingot, £90 to £91, 
Tin.—English £158 to £159. £146 to £148. 
Dost coke, LOn Stn to Sn; chasesah, LG tie, to Sha. pee 


Chili bars, 
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STEEL TIRES IN THE UNITED STATES. 
In our impression for the 1st of December we referred at 
some length to the report of a Committee appointed by the 


. Association of Master Mechanics in the United States, to in- 


vestigate the results obtained from the use of steel locomo- 
tive boilers. We have since received a copy of the report of 
a similar Committee appointed to ascertain all that could be 
learned concerning the use of steel tires, wheels, and axles 
on American railroads. This report contains much 
interesting information, which we propose here to place 
before our readers in a condensed form. 

The Steel Tire Committee commenced their Jabours by 
sending out — of the following questions to the master 
mechanics of the principal lines in the country :— 

1st. How many steel tires, and of what manufacture, are in use 
upon your road? 

2nd. Please furnish detailed report of the performance of each 
set, stating the number of the set, thickness when fitted for use, 
present thickness, mileage, diameter of wheel, weight of engine, 
and nature of service. 

3rd. Have any steel tires broken while in use on your road? 

4th. Please furnish a statement of circumstances attendant 
upon such breakage, the season of the year, the mode in which 
the tire was secured, the amount of B aca boron when set, the 
we of fracture, and extent of the damage in consequence 
thereof. 

5th. Have any steel tires on your road been removed from wheels 
on account of being worn so thin as to be considered unsafe? If 
so, of what thickness were said tires when removed, and what 
indications caused you to doubt their safety ? 

6th. Is the location of your such as to make your tire ser- 
vice particularly severe on account of heavy grades or extremely 
cold weather? 

7th, What do you consider the best method of fastening steel 
tires to the wi.eels, and what rate of shrinkage do you allow in 
setting? 

8th. How many chilled] tires, and of what manufacture, have 
you in use on your road? 

9th. Please furnish detailed report of the performance of 
each set, mileage, diameter of wheel, weight of engine, and nature 
of service? 

10th. How many steel wheels, and of what manufacture, are in 
use on your road under engines or cars? 

11th. In your experience how do steel wheels compare with those 
of iron in point of durability, safety, and economy ? 

Answers were received from twenty-six railways. The 
Committee commence their report with the accompanying 
tabular statement of the number of steel tires sold in the 
United States by the agents of the different makers:— 


Krupp’s, up to May 1, 1871 .. «2 «+ «2 «oe e+ 19,428 tires. 
Vicker’s, upto May 1, 1871 .. .. «+ oe os ee 10,887 “ 
William Butcher's, up to August 1, 1871 .. .. «o. 11,565 “ 
Firth’s, up to May 1, 1871... 22 «2 ee ee ee 6,115 “ 
Total .. co co 47,005 “* 


The replies received by the Committee referred, how- 
ever, to only 653 sets of tires, the performance of which 
is given in a table, which it is unnecessary to reproduce 
complete, as the following figures supply all the informa- 
tion likely to interest our readers: — 


Krupp’s tires —Average of miles run to 1-16 inch wear .. .. 15,150 
oe ey average on any road to 1-16 inch wear,. 49,704 
9, 


west ” ” ” 199 

Highest run of single set to 1-16 inch wear.. .. 123,347 

Lowest a - ” 2,671 

Vicker’s tires—Average of miles run to 1-lé6inch wear .. .«. 17,983 
Highest average on any road to 1-16 inch wear 46,122 

Lowest oe ” 90 8,180 

Highest run of single set to 1-16 inch wear .. 79,661 

Lowest ” ” ” 1,081 

Firth’s tires— Average of miles run to 1-16 inch wear .. .. 15,463 
Highest average on any road to 1-16 inch wear.. 31,674 

Lowest ” ” ” 9,346 

Highest run of single set to 1-16 inch wear .. 78,225 

Lowest o » 9 2,038 

Butcher's tires— Average of miles run to 1-16 inch wear .. .. 14,685 
Highest average on any road to 1-l6inch wear 38,237 

1 Lowest ” ” ” 6,855 

Highest run of single set to 1-16 inch wear .. 38,237 

Lowest * ” - 6,855 

Fiench tires—Average of miles run to 1-16 inch wear” .. .. 11,029 
Highest run of single set to 1-16 inch wear.. .. 30,170 

Lowest 9 ” ” 230 

Bessemer tires—Average of miles run tol-l6inch wear .. «. 12,129 
Highest run of single set to 1-l6inch wear .. 15,718 

Lowest ” * *” 10,137 

Taylor tires—Average of miles run to 1-16 inch wear .. .. 16,802 
Highest run of single set to 1-16 inch wear.. .. 55,522 

Lowest - oe 10,137 

Lowmoor tiree—Average of mifes run to 1-16 inch wear” .. .. 7,220 
Highest run of single set to 1-16 inch wear .. 15,943 

Lowest - o * 1,579 

Washburn tires— Average of miles run tol-lé6inch wear ., .. 12,457 
Highest run of single set tol-l6inch wear .. 15,635 

Lowest ” 8,452 


The Committee, for the purpose of giving a condensed 
view of the performance of the steel tires longest in use, 
have supplied the following general average of the 
performance of twenty-seven sets which have been runni 
since 1866, about equally divided between passenger a. | 
= locomotives, the average weight of the engines 

ing 28 tons:— 


General average os «se se «8 se oe waa miles to 1-16 inch wear- 


. Krupp’s tire—9 sets average.. .. «. 6 »” P - 
»  Highestrunoneset .. 31,697 ” ” ” 
west ” ” 5 422 ” ” ”» 


Vicker’s tire--14 setsaverage «+ «+ 15,946 ” ” ” 
Highest run one sot .. 79,661 29 ” ” 


” ” 


1”. oO” west 5, 6,903 ” ” ” 
Butcher's tire—3 setsaverage.. +» «. 15,080 ” ” ” 
~ »  Highestrun one set .. 18,697 ” pa eo 

” = ” Lowest ” ” 10,811 ” ” ” 
Campbell's tire--Lsetrun.. «¢ «. «» 9,500 ° » ® 


They also particularise several extreme cases extracted 
from the tables above. Thus one set of tires, it will be 
seen, is reported to have run no less than 123,347 miles, 
while, on the other hand, a second set ran but 1081 miles, 
a third but 2038 miles, and a fourth but 2671 miles. The 
Committee find it difficult to arrive at any conclusion as to 
the ultimate durability of steel tires, inasmuch as none 
have been worn out; but they have reason to think that 
after the first sixteenth of an inch is gone the rate at 
which — tire a out diminishes in — ee not yet 
ascertain e foregoing figures prove , after every 
possible allowance ben Sespeiple toe Tesladiabe inthequality 
of the roads, that of the tires is extremely variable, 
Krupp’s, for example, ranging in durability between 
123,347 and 2671 miles; Vicker’s, between 79,661 
1081 miles; Firth’s, between 78,225 and 2038 miles; 
Butcher's, between 38,237 and 6855 miles; and so on. It 
will also be seen that the more steely the tires the more un- 


certain is the —_. Thus the greatest range is afforded | ) 
e | has wisely adopted the same method. Like the Englis 


by Krupps steel, least by Bessemer steel, which last 
has the very low average of 12,129 miles only, while the 


range only extends from 15,718 to 10,137 miles, The | chemistry, but considers the science in its applications to 


| number of tires broken “ since last report” is twenty-three, | 


Watts, and more recently still, a dictio having the 
same object has been commenced in Paris by M. Wurtz, 
and it is to wns arta eee blication of the further 
and | parts of these excellent volumes only suffered a timely 





but as we are not in ion of the date of ihe “ last | 
report” this information is slightly indefinite. Of those | 
broken tires one was Krupp’s, eleven were Vicker’s, one | 
was Firth’s, five were Butcher's, and five were by other 
makers not named. As it would appear that there are 
about twice as many sets of Krupp’s as of Vicker’s tires in 
use, we must regard the former as being the more unsafe in 
the proportion of about twenty-two to one. No great 
damage appears to have been done to engines or trains 
by the failures of these tires. 

As regards the best mode of fixing the tires, a good deal 
of difference of opinion seems to exist. The Committee 
received replies to their seventh question from twenty-four 
roads. Twelve locomotive superintendents use shrinkage 
alone; seven use shrinkage and set screws ; three use wooden 
blocks, on the Grigg’s system, often referred to in our 
pages ; one bores the tire nearly through, leaving a shoulder 
on the outside to bear against the cast iron, and rolls or 
hammers down the inside of the tire over the edge of the 
cast iron wheel centre ; one road uses ;|; of an inch to a 
4ft. wheel, shrinkage ; one uses ;'; of an inch to a 5ft. 
tire, and ,\; toa 5ft. 6in.; one uses ;*, of an inch to a 5ft., 
and ;|; inch to 5ft. Gin.; one uses ;'; of an inch to a 5ft. 3in. 
wheel ; thirteen roads use ;'; of an inch to a 5ft. tire. 

In the discussion which followed the reading of the re- 
port, and which was extremely tame and uninteresting, it 
was stated that most of the tires which broke in the 
States broke because they were shrunk on too tightly, 
which agrees with the experience of most English engineers. 

The statements contained in the report regarding the 
use of chilled tires we omit, as no such tires are used in 
this country. The facts elicited by the Committee in reply 
to the eighth and ninth questions in their circular supply 
little or no information, it appears, because there are few 
steel axles used in the States. Those who have used them 
like steel driving-wheel axles, but all the replies are adverse 
to the use of steel axles for carriages or wagons, and they 
are equally opposed to steel wheels. 
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A Rudvmentary Treatise on Analytical Geometry and Conic Scctions. 
By James Hann, formerly Mathematical Master of King’s 
College School, London, and Honorary Member of the Philo- 
sophical Society of Newcastle-upon-'l'yne. New Edition. 
Rewritten and enlarged by J. R. Younc, formerly Professor 
of Mathematics in Belfast College. London: Lockwood and 
Co. 18717 

TuE study of analytical, or co-ordinate geometry, as it is 

sometimes termed, is generally regarded as the introduction 

to the higher mathematics, not so much on account of any 
particular abstruseness or complexity, but because it de- 
mands an intimate knowledge of the more elementary 
branches. Until both algebra or trigonometry are 
applied to this science the student has no conception of 
their scope and value as mediums of mathematical investi- 
gation and analysis. Although capable of considerable 
extension when used simply for the solution of problems 
lying strictly within their own sphere, their range is not 
fully appreciated until they are made subservient to the de- 
termination of others of a more difficult character. It is 
unnecessary to observe after these remarks that unless the 
student is thoroughly well up in both algebra and 
trigonometry he should not attempt the study of analytical 
geometry. Otherwise, instead of its being a pleasure anda 

— recreation to him, it will only prove a disagreeable 

task. 

Commencing with the equations of a point and straight 

line, the author pi to those of the circle, the para- 

bola, and the other curves generated by the sections of a 

cone. His style is exceedingly clear and simple, and well 

adapted for the beginner, om those who may for one reason 
or another, be obliged to have recourse to self-tuition. The 
last section is devoted to the “ loci of equations of the second 
degree,” in which the relation between the form of any 
given equation and its corresponding curve is well ex- 
plained. This volume, which we can cordially recommend 
to our readers, is published as a new edition of Mr. Hann’s 
book, but in reality very little of the original work has been 
retained. The present author has throughout preserved 
the general plan of the older treatise, but considered it 
would be ecrenagneee to re-write the whole. We think 
he has acted wisely, as the most modern method of in- 
— should always be adopted in all new educational 
8. 








Neues Handwirterbuch der Chemie. Auf Grundlage des von 
Liebig, Poggendorff, und Woéhler, Kolbe und Fehling heraus- 
gegebenen Handworterbuchs der reinen und angewandten 
Chemie und unter Mitwirkung von Bunsen, Fittig, Fresenius, 
Von Gorup-Besanez, Hofmann, Kekulé, Kolbe, Kopp, Strecker, 
Wichelhaus, &c., bearbeitet und redigirt von Dr. HerMann 
Von Fesuutnc, Professor der Chemie in Stuttgart. 1871. 
Brunswick : Vieweg and Son. 

A GENERATION has passed away since the “Handwirterbuch 

der Chemie” of Liebig, Poggendorff and Wohler first ap- 

peared. Commenced in 1837, and completed some four- 
teen years later, the dictionary, notwithstanding the great 
inconvenience arising from the frequent delays attending 
its issue, soon came into general use, and demonstrated in 

a way that exceeded the expectations of its founders how 

thoroughly it answered the requirements of the general scien- 

tific public as a work of ready reference having the form 

of a lexicon. After the completion of its second edition a 

work with a like aim appeared in England, edited by Mr. 


interruption. 

It has thus been shown that the arrangements of the 
entire materials under one alphabet is a plan that is appre- 
ciated by readers, and the editor of the new dictionai 





and French dictionaries, this is not confined to theoretical 


industrial purposes as well as to the cognate sciences of 
physics roll mineralogy. The articles on technological and 
pharmaceutical chemistry treat these branches from the 
chemist’s stand-point. 

A word about the classification. Together with the metals 
will be found described their oxides, chlorides, sulphides, sul- 
a gene &c.; the salts of oxygen acids, on the other 

nd, are with the acids themselves. The compounds of 
ethyl and other alcohol radicals with acids are treated like 
those of the metals; the com d ether of polyatomic 
alcohols and the salts of alkaloids are described under their 
respective alcchols and compound bases. 

To jadge by the first three of this work already 
issued great care is taken to it complete and as com- 
pact as the vast number of subjects that comes under con- 
sideration will admit of. An excellent feature is the full 


list of references to original papers which most of 
the articles; that under the head “ Aldehyde,” for example, 
extends over more than a page, and includes -four 


memoirs. The part before us contains few woodcuts, but 
what there are are very good. The names met with in 
works on alchemy are likewise classified and explained. 
Among those articles calling for especial notice are a very 
exhaustive one on Equivalency, by Professor Kekule, of 
Bonn; that on Alizarin, by Dr. Graebe; that on “Abraum 
Salz,” by Professor Kerl, of Berlin; and that on “ Ab- 
sorption,” by Professor Bohn, Those on mineralogy are 
by Professor Kenngott, of Zurich; and under “Actines- 
cence” are given Dr. Tyndall’s recent experiments on the 
description of the vapour of nitrite of amy). 

We view with alarm the growing fashion of gi to 
every substitution product F cage chemi ry 
indicative of its proximate composition, when it leads to 
the building-up of such words as “ Aethylentrimethyltri- 
athy]phosphammoniumverbindungen” ( 152). We can- 
not help asking if it would not be an eluates to content 
ourselves with a chemical formula for its identification. 

The Dictionary is to be completed in five or six volumes. 





Elementary Treatise on Natural Philosophy. By A. Paivat 
DescuaNEL. Translated and Edited, with extensive additions, 
by J. D. Everett, M.A. D.C.L., F.RS.E., Professor of 
Natural Philosophy in the Queen’s College, Belfast. In four 
parts. Parts I. and II. London: Blackie and Son. 1871. 


Tue Traité Elémentaire de Physique of Professor Des- 
chanel was published in 1868, Tho eather brought an 
experience of twenty years’ teaching from a chair of phy- 
sics in one of the lyceums of Paris to the task he set him- 
self of producing a handbook that should be adapted to 
the requirements of those desirous of acquiring an exact 
a of natural phenomena, as well as to the wants 
of candidates presenting themselves at the examinations 
of the Faculty of Sciences of Paris and of the departments. 
The ¢raité soon obtained a high reputation in France, and 
we learn from Professor Everett, has since been 

by the Minister of Public Instruction as the text-book for 
Government schovla. 

After a careful examination of the first two parts 
already issued of the four that are to comprise the entire 
work, we give the treatise a hearty welcome. The general 
scheme for treating the several branches of physics, the 
relative prominence given to the subdivisions of each 
section, the steady connection in idea maintained between 
chapter and chapter, the discretion employed in the degree 
to which mathematics have been introduced, are all ad- 
mirable. The task of conducting the English edition 
through the press has been ably performed by Professor 
Everett, who has in many places introduced new matter 
in the text, as occasion required, and recast other portions. 
Every art that author, editor, or publisher could try to 
enchant the student has been turned to account. “Fach 
subject is treated in clear and simple English, free from 
all extraneous matter, without being in any wise aes, 
and {is illustrated profusely with woodcuts that have been 
executed with unusual care and taste, in these qualities far 
surpassing those found in English educational treatises gene- 
rally; bey ~ ~e gy — of the work no 
means at the disposal of the printer by varied t “ 
have been neglected that add to ‘te poe os 
The first part considers mechanics, oe - 
matics, and here we meet with many points for 
especial notice. Amongst other may be mentioned the 
useful table of specific gravities, with such handy memo- 
a 4 ae of a litre (or cubic decimetre) of any 
substance, in kilogrammes, is equal to its specific gravity. 
The weight of a gallon of any auld, in Ibs, avelodepels, L 
equal to its specific gravity multiplied by ten.” The illus- 
tration of the aneroid barometer, on 157, is an ex- 
ample—one out of many—of the high class of wood 
engravings to be found throughout the The speci- 
mens of the synoptic weather charts prepared daily in the 
Paris Observatory, and exhibiting the isobaric li is 
very instructive, 

Heat forms the theme of Part IL., the chapter on ther- 
modynamics being for the most part the work of the 
author; and those on conduction and terrestrial tempera- 
tures have been rewritten by him. Though we miss from 
the chapter on the liquefaction of =_ a description of the 
apparatus now in general use for condensation of car- 
bonic acid, the recent researches of Dr. Andrews on the 
continuity of the liquid and gaseous states find a place. 
We | ie the accuracy of the statement on 344, 
that for liquids to assume idal state they must 
necessarily Mn pps mee dy 
temperature. chapter on conduction is excellent in 
every way, and directs attention to the modification of the 
ice-calorimeter introduced by Prof. Bunsen in his memoir 
at the beginning of the . “Steam and other 
Heat Engines” receive and illustration, 
the woodcuts in xxxiil, re ting Watt's en- 

ine, Giffard’s injector, and Otto Langen’s gas-engine, 

ing especially attractive. In |the article on terrestrial 
temperature, recent observations made during the cutting 
of the Mont Cenis Tunnel and Mr. Glaisher’s balloon 
ascents find a place. In short, this is a clearly-written, 
useful, and beautiful handbook. 
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Wuen the span of a roof exceeds 80ft. or 100ft. it is more 
economical to abandon the rectilineal shaped truss, and adopt a 
form of a semicircular or segmental character. A distinction 
must here be drawn between the open and the solid type of con- 
struction in arched roof principals, as well as in horizontal 
girders. The plate or solid type is used chiefly in roofs of small 
spans, such as those which can be seen at the stations of the Metro- 
politan Railway. 


With these we are not at present concerned, } is not drawn to scale, will explain this fully. 


ELEMENTARY PAPERS ON CONSTRUCTION. the analysis at the point F, there are four forces acting, the 


strains upon A F and B F, both of which are known, and those 
upon F C, F G, which are required to be known. First, pro- 
long A F tog, making F q equal to ad, the strain previously 
determined for the bar A F, and fron: qg draw qr parallel to 
B F, making q r equal to d e, the amount of the strain upon BF. 
Join F 7, which in reality is the resultant of these two forces, 
but as the strain upon FC is so small, it practically coincides 
with the prolongation of the bar F G, and so becomes equal to 
the strain upon it. A reference to the diagram in Fig. 2, which 
If the diagram 


.ud shall therefore pass on to consider the open description, of } of strains be drawn by the student to a large scale, the strains 


which an example is given in the accompanying cut. In this 
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form of principal the upper flange is in compression and the 
lower in tension. The bars are sometimes in tension, and at 
thers in compression, according to the distribution of the load, 
the curves selected for the upper and lower flanges, and their 
inclination to the flanges and to one another. No rule can be 
laid down with respect to the nature of the strain that may be 
induced upon the bars of, trusses of this and similar character. 
They must be determined individually by the method already 
explained. Directly the direction of the forces acting upon 
the bar, or of their resultant is known, it can Le at once ascer- 
tained by simple inspection whether the resultant strain is one 
of tension or compression. As a rule the strains upon the bars 
in these trusses are very slight. This arises from the fact that 
the greater part of the shearing strain is resisted by the arched 


form of the upper flange, instead of the whole of it passing along | 
It 


the bars, as occurs in the open web of the horigontal girder. 
will be seen that the amount of the strain upon any two corre- 
sponding bars of the upper and lower flanges is not equal, although 
the discrepancy diminishes towards the centre of the truss. 
may be mentioned that the strains upon the different members 
cf a truss of the form illustrated cannot practically be ascer- 
tained by calculation. A diagram must be employed, although, 
is will be shown presently, calculation affords a means of check- 
approximately the strains upon the flanges. If the lower 
flange were horizontal the truss would be a simple bowstring 
girder, in which case the strains upon the two flanges would 
be equal. But the raising of the various members of the lower 
flange and the continual alteration of the angle of their inclina- 
tion destroys this otherwise simple analogy. 

In the example we have selected the span of the truss is 
120ft., and the depth between the upper and lower flanges at the 
centre, 11ft. 6in. The whole principal is supposed to be loaded 
with a uniformly distributed load of twenty tons, which for all 











practical purposes may be considered to be directly supported at | 
the several apices of the upper flange, formed by the junction | 


of the diagonal bars with the flange. It will, therefore, be dis- 
tributed as follows, confining our attention to one-half the truss: 
—At the apices B, C, D and E, the weight will be 2°22 tons, and 
half of this, or 1:11 tons, at A. This last weight being perpen- 
dicular to the reaction of the abutment will produce no strain upon 
any portion of the truss, 
at A will be equal to 4 x 2°22 = 8°88 tons. In the diagram 
there are two methods shown of determining the strains, the 
one proceeding by successive steps, and the other giving the 
total strains at ene operation. They may be both usefully 
employed as checks upen each other’s accuracy. We will com- 
mence with the one on the left-hand side of the diagram. At 
the point A there are manifestly three forces making equili- 
brium, viz., the vertical reaction and the strains upon the bars 
AB and AF respectively. Since the directions of all these 
forces are known, and the value of one of them as well, the 
values of the other two can be readily ascertained. From the 
point A draw Aa, vertical, and equal to 8°88 tons. Draw ab 
parallel to the tie A F, to meet A B, produced to 0. 
and @ b, measured on the same scale, will give the strains 
upon the end.hars of upper and lower flange respectively. 


Having found the amount of the strains, it remains to | 
The reaction at the abutment gives | 


determine their character. 
rise to a force acting in the direction of Aa. If we imagine the 
bar A ¥ prolonged through A, it is evident that the direction of 
the force A @ will be in the angle formed by the original bar 
A B and the prolongation of the other bar A F. Consequently 
the force A a will compress the former bar and stretch the latter. 
At the point B there are four forces to be taken into considera- 
tion—the strains upon A b, B C, B F, and the weight at the 
apex B. Of these four, the direction and amount of two are 
already known, so that the remainder can be easily determined. 
Produce Bl to c, making 6 ¢ equal to B b, equal to the strain 
already found for the bar A B, From the point ¢ draw ¢ d verti- 
cally, and equal to the weight at the apex b = 2°2 tons ; join B d, 
and this line is the resultant of the two known forces at B. Lf 
B C be produced to e to meet de, drawn parallel to B F, then B e¢ 
and de are the strains upon the bars B F and B C. Their 
character, whether tensile or compressive, can be found in the 
same manner as before. By examining the direction of the 
resultant B d, with respect to the bars b C and B F, it will be 
seen that the former is in compression and the latter in tension. 
At the apex C there are five forces to be accounted for, viz., the 
weight at the apex, and the strains upon the bars BC, C D, F C, 
CG. But to find that on F C we must refer to the point F. It 


should be stated here that until we arrive at the diagonal 
bar H E the strains upon the preceding one F C and C D are 
too small to be made visible on the scale our spaces obliges us 
to use. 


Lut this will not affect the explanation. To resume 


It 


The total reaction at the abutment | 


Then AB) 


upon the bars F C and G B will be rendered manifest, as is that 


FIG. ! 





upon the bar H E in Fig. 1. In the diagram in Fig. 2 the bars 
are lettered to correspond with their representatives in Fig. 1, 
with the exception that 7 r’ represents the strain upon F C, and 
F r' that upon FG. By successively repeating the operation 
at the apex C, which has been performed at B, the lines 
ch, $9, 9h, may be obtained, which gives the strains upon the 
portions of the truss meeting at that point, and so on for the 
others’ apices. At the apex E it will be seen that the strain 
upon the bar H E is sufficiently large to be appreciable, and that 
the first step in the resolution of the forces at that point con- 
sists in finding the resultant between that strain and the strain 
upon DE, 
ea ee m, that upon the former by mn, and the resultant 
y En. 


cannot be obtained by calculation, yet those upon the central 
parts of the upper and lower flange can be ascertained in that 
manner. In the half truss the load which is axsumed to be 
uniformly distributed over it is the force to be resisted, and the 
whole system is maintained in equilibrium, partly by the vertical 
reaction of the abutment and partly by the strains developed in 
the flanges of the truss at its centre. From what has been stated, 
the load may be considered to act at its centre of gravity with 
a leverage equal to the difference between the length of the 
semi-span and the distance of its centre of gravity from the 
centre. The leverage of the resistance of either flange will be 
equal to the depth of the truss at the centre, or, accurately, 
equal to the distance between the centres of gravity of the 
upper and lower flanges at that point. Put W = the total 
load on the principal, L the span, x the distance of the 
centre of gravity from the centre, D the depth of the truss, 
and § the strain upon either flange. By the question 


W 


we have | - x x ) =S x D, from which we obtain 


W (L— 22) 

4xD ~ 
from the commencement will know that the equation for the 
strain upon the flanges of a horizontal girder under the same 
WxtL 
8 xD 
In the case of a horizontal girder the centre of gravity of the 
| half load may be assumed to be half-way between the centre and 
| the abutment. This assumption is not strictly correct unless 
| the girder be of uniform section, which it never is, except in 
| very small examples, but it is sufficiently so for all practical 


If 


| this value for « be inserted in the equation for the truss its 
| identity with that for the horizontal girder will be at once 
| apparent. As a check upon the successive methods adopted on 
| one side of the diagram it will be useful to employ another 
| which depends npon the principle of the polygon of forces. 
This has been explained in a previous paper, so that it is 


s= Those who have perused these “ Papers” 


conditions of loading as the truss under notice is S = 


| purposes. This is tantamount to assuming x equal to 4 


Table of Strains. 





| 
Although the strains on the different members of the truss 
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The strain upon the latter is represented by the | 





girder. It will thus be seen that the diagonal bars in the web 
of the truss are subjected to strains of both description, and 
that consequently, if we suppose the force of the wind to be 
acting only on one side of the roof, those bars which under a 
uniform load might be wholly in tension, would be placed alto- 
gether in compression, and vice vers@. In testing a roof principal 
it is not an uncommon occurrence for the engineer to require 
that it should be loaded only on one side, in order to ascertain its 
capabilities of resisting a load ununiformly distributed. Some 
writers lay great stress upon providing a large margin of strength 
for wind pressure, but there is more theoretical than practical 
knewledge displayed in such statements. The wind is far more 
likely to blow a roof off its supports by getting underneath it 





than to blow it down by either a vertical pressure or one normal 
to its surface. The precaution of securing roofs which have 
but little or no shelter by stout wind ties should never be 
omitted. 
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EXPERIMENTS ON BOILER EXPLOSIONS. 


Tue following document is so intelligible that it does 
not require a word of explanation from us. We may add 
that full particulars of the explosion on board the West- 
field will be found in our impressions for August 18th and 
25th, 1871. 





New York, December 12th, 1871. 

Str,—Agreeably to your orders of the 18th ultimo, appointing 
the undersigned a board, to witness, report upon, and give all neces- 
sary information relating to the experiments being made at Sandy 
Hook, New York, by Mr. Francis B. Stevens, of Hoboken, New 
Jersey, on steam boiler explosions, we have the honour to submit 
a description of them as far as they have progressed, accompanied 
by our observations on their results. 

The experiments referred to were devised by Mr. Stevens, in pur- 
suance of the following resolutions, passed on the 11th of Septem- 
ber last by the Executive Committee of the United Railroad 
Companies of New Jersey, namely :— 

“‘That in order to attain greater safety in the steam boilers be- 
longing to the United Companies, Mr. F. B, Stevens be authorised 
to continue the experiments on the strength and proper manage- 
ment of such boilers, and for this purpose to expend not exceeding 
ten thousand dollars, the vouchers for which to take the ordinary 
course. 

‘*That other owners of steam boilers are hereby invited to con- 
tribute to the experiments to be made by Mr. Stevens ; and that 
the wharf, shops, derrick, and tools belonging to the United 
Companies at Hoboken, may be used for this purpose at cost 
prices, and a copy of the charges given by the auditor to the con- 
tributors. 

‘*That Mr. Stevens be advised to invite the United States’ 
Inspectors, and ether prominent engineers, to be present at the 
experiments.” 

On the 20th of September last Mr. Stevens received permission 
from the Secretary of War, at the instance of the President, to 
make the experiments on the Government reservation at Sandy 
Hook ; and to that place he transported the experimental boilers, 
with the necessary instruments, material, and shed accommoda- 
tion. 

The boilers to be experimented with were nine in number ; they 
were conveniently arranged on a well-chosen piece of ground en- 
closed by a high board fence, and were provided with the requisite 
pressure and water gauges. The former were expressly manufac- 
tured for the occasion, and had been carefully tested. Five pres- 
sure gauges were placed near each boiler tried, under the protec- 
tion of a bomb-proof; and two, tested to a pressure of 1500 Ib. 
per square inch, were placed side by side, at a safe distance from 
the boilers (about 250ft. on the first day, and 450ft. on the second 
day of the experiments), with which they communicated by a pipe 
of suitable length; while in this position their indications were 
compared with those of the tested pressure gauges at the boilers, 
and found to agree. All of Mr. Stevens’ arrangements were 
judiciously made, and nothing was wanting to their accuracy and 
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not necessary to recapitulate. If the length of the lines on the 
left hand of the diagram in Fig. 1 be compared with those of 
the corresponding lines on the right hand, they will be found to 
agree with sufficient accuracy for practical purposes. As they 
are plotted to the same scale, it is a proof of the correctness of 
the value of the strains arrived at, which are given in the ac- 
companying “table of strains.” A still more efficient check is 
afforded by completing the polygon as shown in the diagram on 
the right of Fig. 1. If the lines do not “close,” there is an 
error either in the data, or, what is equally probable, in the work- 
ing out of the process. 

The strains given in the subjoined table are those due to a 
load uniformly distributed, but it is also necessary to find those 
resulting from a load placed in such a manner that some of the 
apices are loaded and not the others. The simplest method of 
accomplishing this is to consider the effect of each subdivision 
of the load separately, and tabulate the results, as has already 
been done in a previous “paper” in the case of a horizontal 








On the 22nd ultimo, in accordance with a notification from Mr. 
Stevens, we proceeded to Sandy Hook, and witnessed the first ex- 
periments in company with gentlemen who are largely interested, 
practically and scientifically, in the design, construction, and use 
of steam boilers. 

The first experiment was made on a boiler built by Fletcher, 
Harrison, and Co., in 1858, and taken out of the steamboat 
Joseph Belknap, in July last, after having been thirteen years in 
use. It is of the ordinary upper-return flue type, with a rect- 
angular front 7ft. 8in. long, 6ft. Gin. wide, and 6ft. llin. high, 
containing two furnaces, each of which is 2ft. 9in, wide and 7ft. 
long; the top of this front is semicircular and single riveted. 
The remainder of the shell is a cylinder of 6ft. Gin. diameter and 
20ft. 4in. length, unbraced, single riveted, and with a flat end. 
The total length of the boiler is 28ft. The iron of which the shell 
is composed is a large jin. thick, and all the flat surfaces are 
braced every 7in. The top of the furnaces is flat and braced to the 
semicircular top of the shell immediately over it ; and from this 
semicircular top there rises the usual cylindrical ‘‘steam 
chimney ” or annular steam drum surrounding the lower portion 
of the chimney and braced to it. The steam chimney is 4ft. in 
external diameter, 2ft. 8in. in internal diameter, and 1O0ft. 5in. in 
height above the shell. The lower flues are ten in number and 
15ft. 9in. long ; two of them are 16in. in inner diameter, and the 
remainder are Yin. in inner diameter. The upper fiues are twelve 


in number, 22ft. Jong, and Shin. in inner diameter. The least 
water space between the flues is 2fin. in the clear. All the flat 


water spaces of the boiler are 4in. wide, including thickness of 
metal, The grate surface is 384 square feet. The water-heating 
surface in the furnaces is 80°09 square feet; in the combustion 
chambers, 31°84 square feet; in the lower flues, 428°70 square feet; 
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in the back connection, 76°92 square feet; in the upper flues, 
587°48 square feet ; and in the front connection, 57°98 square feet; 
making a total water-heating surface in the boiler of 1263 square 
feet. The steam superheating surface in the steam chimney is 
v4 square feet, 

* This boiler, on the 2nd of September last, was subjected, at 
Hoboken, to a hydrostatic pressure of 1121b. per square inch, 
which broke a few of the braces without altering the form of the 
semicircular top of the rectabgular front. After being repaired 
it was again subjected, at Sandy Hook, on the 4th of November 
last, to a hydrostatic test of 821b. per square inch without the 
rupture of any part; and on the following 15th of November it was 
subjected to a steam pressure of 601b. per square inch without 
fracture. 

In the experiment of the 22nd of November, which we witnessed, 
the fuel used was wood, and it was intended to burst the boiler by 
steam pressure under the condition of 12in. of water above the 
top of the flues, but it was found that the pressure could not be 
raised above 93 1b. per square inch, owing to the excessive leakage 
of steam from the seam joining the steam chimney to the boiler 
shell. At the above pressure no fracture occurred, but the form 


of the semicircular top of the rectangular front underwent a | 


change. 

The next experiment was made on a rectangular box, built to 
represent the flat water space or water leg of the Westfield’s 
boiler, recently exploded at New York on board that vessel, with 
great destruction of property and life. 

This box was 6ft. long, 4ft. high. and 4in. wide overall. The 
two side plates were of the best flange fire-box iron ,4in. thick, 
manufactured by the Abbott Iron Company. The plates were 
held together by a single row of rivets at their edges, 
passing through a frame made of wrought iron bars, mwitred at 
their ends, and having the same outside dimensions as the box. 
These bars were 32in. wide, 2in. deep, and perforated at the centre 
line by the holes for the rivets. The side plates were braced 
together every Sfin. one way and 94in. the other way of their sur- 
face, by bolts of 1jin. diameter, with threads cut upon each end 
and screwed into corresponding threads cut in the plates over 
which both ends of the bolts were slightly—and but very slightly 
—riveted. The box was placed on one edge upon an 8in. thick 
brick wall, and was enclosed with side walls of brick masonry, 
with the exception of a strip 15in. deep at the top and 12in. wide 
at one side, which protruded into the air, and to which the gauges 
were attached. The enclosed portion of the box was heated by two 
small furnaces without inter ication, the fire-grates of each 
being 27in. long and 14in. wide. The fuel was wood, and the pro- 
ducts of bustion were discharged through two sheet iron pipes. 
The surface of the box exposed to the fire was 194 square feet, 
and was all water-heating surface, as the box was filled with water 
to within Qin. of its top. Of the total interior height of the 
boiler, therefore, 37in. were occupied by water and 7in. by steam. 

The fires being brought to steady action, and steam raised to the 
atmospheric pressure, the opening for the escape of the latter was 
closed, and the pressure rose as follows for the corresponding 
times, namely :—3 hours 18 minutes, 0lb. per square inch above 
the atmosphere ; 3 hours 23 minutes, 91b.; 3 hours 28 minutes, 
20 ib. ; 3 hours 33 minutes, 38lb.; 3 hours 38 minutes, 58 lb.; 
3 hours 43 minutes, 941b.; 3 hours 48 minutes, 135 Ib. 

When the pressure reached 165 1b. to the square inch the box 
exploded with a loud report, completely demolishing the brick- 
work by which it was enclosed. The two sides were hurled in 
exactly opposite directions, and to about equal distances, at 
right angles to their surfaces, The fracture had occurred in one 
plate only, and was along the whole riveted seam joining it to the 
frame. Fora large partof the length of the seam this plate was 
torn out between the rivets, and forthe remaining part the rivets 
were sheared. The other plate was not fractured, nor were the 
bars of the frame broken; the plate and the frame remained 
riveted together, but not uninjured—all the bars of the latter 
being bent considerably inwards, forming an irregulac curve of 
from 4in. to Gin. versed sine. Both plates were bulged out irre- 
gularly, so as to be about 9in. dishing, and the bulging took place 
near the bars. Not one of the bolts were broken, and neither the 
ghreads upon their ends nor the threads in the plate were stripped 
or injured, but the slight riveting over the ends of the bolts was 
broken off in all of them. 

The fact that the plates did not rupture in the centre under 
their great amount of bulging (and only one of them tearing off 
at the line of rivets along its edge) shows the excellence of the 
tnetal which endured this great, almost instantaneous, and perma- 
ment stretching without fracture; and to this same extensive 
stretching must be attributed the escape of the screw threads on 
the ends of the bolts and in the plates from injury. The plate 
by stretching simply enlarged the diameter of the hole in which 
the threads were cut, until the bolt thus left free slipped through 
without injury to its threads, only breaking off the slight riveting 
over of its ends. Had these bolts been secured by nuts on the 
outside of the plates, the box would have borne an enormously 
greater pressure than that which exploded it. Between the bolts 
there was a small permanent stretching of the plates, giving each 
space between the bolts a slightly dishing or bulged form in addi- 
tion to the general bulging of the plates, thus forming a system of 
secondary bulges, as it were; and around every bolt both plates 
were strongly marked by a congeries of circular crispations. 

The conclusions from this experiment are :—That a gradually 
accumulating steam pressure in a boiler can produce a true explo- 
sion, violently hurling its fragments, with a loud report, to a con- 
siderable distance, even though 84 per cent. of its capacity be filled 
with water; and that screw-bolts should not be used in boiler 
construction without nuts, or having, as an equivalent, a large por- 
tion of their ends formed into massive rivet-heads, because the 
stretch of the plates is sufficiently great, under a much less pres- 
sure than will fracture the bolts or strip their threads, to allow 
the latter to slip through uninjured. 

Previous to this experiment the box had been subjected, at 
Sandy Hook, to a hydrostatic pressure of 138 Ib. per square inch, 
and to a steam pressure of 102 lb. per square inch, without frac- 








ure. 

On the 23rd ult. a last experiment was made by exploding a 
boiler. 

The boiler that was exploded during this experiment was built 
by T. F. Secor, in 1845, and taken out of the steamboat Borden- 
town in August last, after having been twenty-five years in use. 
When taken out the inspector’s certificate allowed it to be worked 
with a pressure of 30 lb.:per squareinch, It was a horizontal fire- 
tube boiler, with the tubes returned immediately above the 
furnace and bustion chamb' , . 

It had but one furnace, and that was 11ft. 5in. in width, with 
grate bars 7ft. in length. The top of the furnace and the top of 
the combustion chamber were flat, and braced to the flat top of 
the shell above them by rectangular braces 2in. by }in. in cross 
section, placed 17in. apart crosswise the boiler, and 12in. apart 
lengthwise the boiler, each brace holding a flat surface of 204 
square inches to which it was attached by crow-feet so arranged 
that the flat surface between the sustaining rivets was 12in. 
square. The flat water spaces were braced at intervals of Sin. in 
one direction, and 12in. in the other, by lin. diameter screw 
bolts, each of which held a flat surface of 9 square inches. The 
iron plates of the boiler were a large jin. thick. wh Gs 

The tubes were of iron, and 384 in number, arranged in eight 
rows vertically and forty-eight rows horizontally. Each tube was 
2in. in outside diameter and 12ft. in extreme length. The total 
height occupied by the tubes from the lower side of the lower 
tube to the upper side of the upper tube was 22in. The tubes 
were divided into sixteen ps, and the groups were separated 
by water ioe 2;;in. in the clear v ly, and 1jin. wide 

zon 


in the 

of tubes to the of furnace and combustion chamber was a 
6in. in width for water circulation. The bridge wall and 

the bottom of the combustion chamber were of brick, The fur- 





. From the lower side of the lower row | 


nace had no water bottom, but its side legs of a width Tested 
t | 


in a pan which covered the entire area beneath the furnace. 

The shel of the boiler was rectangular, with the exception that | 
the vertical sides were joined to the flat top by quadrantal arcs of 
37in. radius, All the seams were single riveted. 

Upon the centre of the top of the boiler was acylindrical steam 
drum of 6ft. diameter and 8ft. Sin. in height. 

The flat water space at the front of the furnace was 4}in. wide, 
and that at the back end of the boiler was 5in. wide, including 
thicknesses of metal. 

The width of the boiler was 12ft. 2in., its length was 15ft. 5in., | 
and its height, exclusive of the steam drum, was 8ft. Gin. 

The shell was braced very unequally. Each upper horizontal 
brace, 1jin. large in diameter, sustained the pressure upon a sur- 
face 28in. by 12in., or 336 square inches; and eaca rectangular ver- | 
tical brace adjacent the sides, 2in. by jin. in cross section, sus- 
tained the pressure upon a surface 19in. by 12in., or 228 square 
inches. These were the weakest places. 

The following were the grate and water-heating surfaces of the 
boiler :—Grate surface, a square feet; heating surface in fur- 
| nace, 180 square feet ; hea#ing surface in combustion-chamber and 

back connection, 103 square feet; heating surface in tubes, 2171 
| square feet ; heating surface in uptake, 64 square feet ; total heat- 
ing surface, 2518 square feet. 

On the 2nd of September last this boiler was subjected toa 
| hydrostatic pressure of 60 lb. per square inch, when twelve crow 
| feet gave way. After being repaired it was again subjected, on 
‘the 4th of November last, when erected at Sandy Hook, to a 
| hydrostatic pressure of 59 1b, per square inch, which it bore with- 
out fracture; and on the 16th of November last it was subjected 
to a steam pressure of 45 1b. per square inch, which it also sus- 
tained without fracture. 

The fuel used in the experiment was wood, and the water level 
in the boiler was 15in. above the highest point of the tubes. When 
the fire had been brought to a steady action the pressure of the 
steam gradually increased at the following rate, commencing with 
the pressure of 295 1b. per square inch :— 12 hours 21 minutes, 
293 lb. per square inch above the atmosphere; 12 hours 29 
minutes, 44} lb.; 12 hours 34 minutes, 534 Ib. 

At the pressure of 501b, per square inch some of the braces in 
the boiler gave way with a loud report, and when the pressure of 
534 lb. was reached the boiler exploded with terrific violence. 
The steam drum and a portion of the shell attached to it, forming 
a mass of about three tons weight, were hurled to a great height 
in the air, and fell to the earth at about 450ft. from the original 
position of the boiler, crushing several trees in their fall. Two 
other large fragments fell at less distances, while smaller ones 
were thrown much further. Almost the whole of the boiler was 
literally torn into shreds which were scattered far and wide, the 
only portion remaining where the boiler had been being the tubes. 
These, though considerably distorted, were otherwise uninjured. 
Both tube plates had been blown from the tubes in opposite direc- 
tions, and at the same moment, for nearly all the tubes were 
found lying in a heap on the ground immediately beneath the 
place they had occupied in the boiler, the riveting of their ends 
over the plates having been simultaneously stripped. The top of 
the furnace and the top of the combustion chamber, which, in the 
boiler, were immediately beneath the tubes, had entirely disap- 
peared into débris, as had also the sides and ends of the shell. 
The bviler seems to have first yielded by the fracture of the upper 
row of horizontal braces. The loud report heard when the pres- 
sure attained 50lb. per square inch was probably caused by their 
breaking. The larger masses were all thrown jin one direction— 
at right angles to the side of the boiler; but the smaller fragments 
were projected radially in all directions, as from acentre. ‘T'wo 
heavy bombproofs, constructed of large timbers and sand for the 
protection of the other boilers, were dislodged, and a part of the 
tence of the enclosure was destroyed by the impact of the flying 
fragments. The crow feet, in most cases, remained firmly attached 
to the shell, and the braces had parted—probably in the welds— 
leaving the ends still secured to the crow feet. The screw bolts 
which braced the flat water spaces had slipped from their fasten- 
ings in the plate without injury to the screw threads either upon 
them or in the plate. The latter was permanently bulged or 
dished between the bolts, and this stretching of the metal had, 
by its enlargement of the holes, allowed the screw ends of the 
bolts to draw out without injury to the threads, either on the 
bolts or in the plates. 

The ground beneath, and for a considerable distance around 
where the boiler stood, was saturated with the water of the boiler, 
in fact made into mud, and the adjacent grass and small shrubbery 
were so drenched that an ordinary boot was wet through by walk- 
ing among them. At seven minutes before the explosion took 
place the water gauge on the boiler was examined and found to 
indicate the water level 15in. above the top of the tubes. . , 

The conclusions to be drawn from this experiment are the fol- 
lowing 

(1) An old boiler, containing a large mass of water above the 
highest point of its heating surface, can be exploded with such 
complete destruction as to reduce it into mere d¢bris, and hurl the 
fragments in all directions with a force that no ordinary construc- 
tion of building or vessel could withstand. 

(2) That the pressure required for so devastating an explosion 
is the very moderate one of 534 lb. per square inch. 

(3) That with only a wood fire, generating a far less quantity of 
heat in equal time than a coal fire, there were required only thir- 
teen minutes to raise the pressure from the inspector’s working 
allowance of 30 1b. per square inch to the exploding pressure of 
534 lb. per square inch, showing that a few minutes’ absence or 
neglect of the engineer, coupled with an overloaded or inoperative 
safety-valve, are all that are needed to produce the most destruc- 
tive steam boiler explosion, even with an old and unequally braced 
boiler, in which it might be supposed that a rupiv re of the weakest 
part would precede other fracture, and allow tae escape of the 
pressure without doing further injury. 

(4) That in accounting for either the fact of an explosion, or for 
its destructive effects, there is no necessity for hypotheses of low 
water, enormous pressures, instantaneous generations of immense 
quantities of steam, superheated steam, the formation of hypo- 
thetical gases, development of electricity, &c. &c. The most 
frightful catastrophe can be produced by simply gradually accu- 
mulating the pressure of saturated steam to a strain at which the 
strength of the boiler yields, nor need that pressure be much above 
what is ordinarily employed with boilers of this type. 

() That there is no flashing of the boiler water into steam at the 

t of an explosi On the contrary, with the exception of 

the small portion of this water vaporised (after the reductiun of the 

ressure owing to the rupture of the boiler) by the contained heat 

in it between that due to the temperature of the steams of the 

exploding pressure and of the atmospheric pressure, it remains un- 

changed, and is thrown around, drenching the objects near it, and 
scalding whomever it falls upon. 

(6) The weakest portion of the boiler braces was in their welds. 

(7) The equal stretching in all directions of the boiler plates be- 
tween the screw bolts, due to their bulging under the pressure, 
was sufficient to permit the slipping out of the bolts without in- 
jury to the screw threads either upon them or in the plates, 

(8) That this experiment has conclusively disposed of several 
theories of steam boiler explosion, replacing vague conjecture and 
crude hypothesis with exact experimental facts, and, by thus nar- 
rowing the field for the poco truth, has made its discovery 
more probable. 

Allof which, together with drawings of the boilers experimented 
with, are respectfully submitted by, Sir, 

Your obedient servants, 
B. F. IsHERWoopD, . 
E. S. Dz Lucz, Joust Regine 
SIDNEY ALBERT, on Snes 














Hon, GEORGE M. Rozesov. 
Secretary of the Navy. 


THE INSTITUTION OF CIVIL ENGINEERS. 
December 5th, 1871. 
Mr. JoserH Cusrrt, Vice-President, in the chair. 
THE paper read was “‘On the Stresses of Rigid Arches, and 


| other Curved Structures,” by Mr. William Bell, M. Inst. C, E. 


The author, after adverting to his method* of constructing a 
curve of equilibrium for an arch unequally loaded with continuous 
or discontinuous weights, or under oblique pressures, proceeded to 
apply it to the determination of the stresses on rigid arches. 

As the consideration of an arch of masonry was more simple 


| than that of a rigid arch, a preliminary illustration was given by 


an examiuation of the Pont-y-tu-Prydd, av arch of small stability, 
with the peculiarity that its spandrels were constructed with 
cylindrical openings. The effect of these openings was described. 
To show the nature of the change of the curve of equilibrium by 
oblique pressure of the backing, this curve was drawn on the 


| supposition that the backing was a perfect fluid, pressing at right 


angles to the back of the arch. 

The stresses of a rigid arch had hitherto been a subject of con- 
siderable difficulty, owing to the intricate nature of the mathe- 
matical analysis it was necessary to employ; and the labour of 
applying formulz to trace the variation of stress from point to 
point was considerable. Still, before the transverse sections of 
arch ribs could be proportioned to the stresses coming upon them, 
a knowledge of this variation was indispensable. 

The main object of the paper was to show that the stresses at 
every point of an arch rib could be determined by a diagram, and 
that some questions, such as where the form of the rib was neither 
circular nor parabolic, and when the pressure was oblique, which 
would be almost intractable by analysis, could be readily solved. 

The curve of equilibrium being the locus of the resultant of all 
the outward forces, the bending moment was the pressure in the 
direction of the curve multiplied by the perpendicular upon the 
tangent. The curve having been determined, the stress caused by 
the bending moment could be ascertained, and this, added to the 
uniform compression, was the total stress at any point. By 
shifting vertically the positions of the points of the curve at the 
crown and springing, the stress could be indefinitely varied, and 
the curve could be made to satisfy the conditions of the rigid arch 
of invariable span, or the rigid arch with the ends fixed. 

These conditions were then investigated, and gave the following 
results, The neutral line of the arch rib having been divided into 
equal parts, and the bending moments at each of these parts ob- 
tained from the curve of equilibrium, when the ends were fixed 
the sum of all the bending moments had to be made equal to 
zero; when the rib was of invariable span the sum of the bending 
moments, each multiplied by the vertical ordinate of the point to 
which it corresponded, had to be made equal to zero; and when 
the ends were fixed and the rib of invariable span, the above con- 
ditions had both to be satisfied. When the section of the rib 
changed from point to point, each bending moment was to be 
divided by the moment of inertia of the cross section corresponding 
to it, before entering it in the summation. It was then remarked 
that where the curve of equilibrium touched the surface of the rib 
the compressive stress was doubled, trebled, or quadrupled, accord- 
ing as the section was I or box-shaped, tubular, or of the form of 
a solid rectangle. For vertical forces only, the bending moment 
at any point was equal to the horizontal thrust multiplied by the 
length of the vertical line between the curve of the rib and the 
curve of equilibrium, 

A mathematical investigation was entered into for a circular rib, 
considered as a voussoir arch, or rigid arch with the ends fixed, in 
a similar manner to Mr. Airy’s treatment of the circular rib of in- 
variable span. It was shown that the stresses could be equally 
well ascertained by diagram as by mathematical investigation. 
When a moving load was the only force acting on an arch rib, the 
curve of equilibrium was two straight lines, meeting in an apex 
vertically above the load. As the load moved the locus of this 
apex depended on the condition of the rib, as to whether it was 
rigid, orin the state of avoussvir arch. The action of a uniformly 
distributed load was then examined. and the circular rib compared 
with the parabolic. It was remarked that a straight or curved 
girder might be considered as an arch of any rise, but without 
horizontal thrust, and it was shown that, by drawing any curve of 
equilibrium for the weights, continuous or discontinuous, acting on 
the girder, considering it as an arch, the stress at any point was 
the Lorizontal thrust multiplied by the vertical ordinate. 

The action of oblique forces was then entered into, and the case 
of the curved gates of the Victoria Docks was examined. 

The stresses on the elliptical caissons used in the foundation of 
the Thames Embankment were next ascertained by construction. 
It appears that when the eccentricity of an ellipse under normal 
pressure was small, the curve of equilibrium was nearly a circle, 
whose radius was the mean between the length of the major and 
minor semi-axis of the ellipse; and that if a boiler, which was an 
arch in tension instead of in compression, were not truly cylin- 
drical, there would be considerable transverse in addition to the 
tangential stress, and if the deviation from an exact circle were 
greatest at the riveted joints, the stress would be greatest at the 
weakest parts. It was then remarked, that at an ordinary lap 
joint, or at a part where the deviation of form amounted only to 
half the thickness of the plating, the stress at the surface of the 
iron was four times that due to the uniform pressure of the steam 
This result, which showed how greatly a boiler might be weakened 
by an imperfection of form too slight to be detected by the eye, 
was not, in the author's opinion, generally known. There could 
be little doubt that incorrectness of form, the evidence of which 
was destroyed when a boiler exploded, was one of the chief causes, 
and hitherto an unsuspected cause, of many boiler explosions. 

The last example chosen was the somewhat complex case of the 
roof of the St. Pancras station, Midland Railway. The form of 
the rib differed from the circle and parabola, the section varied to 
some extent near the springing, and as the action of the wind on 
the roof was considered, the question was also one of oblique 
forces. The curves of equilibrium for the roof, acted on only by 
its own weight, were firstdrawn. For the actual condition of the 
rib, namely, that of a rigid arch with the ends fixed, the curve was 
contained everywhere within the depth of the rib. For a pressure 
of wind of 40 1b. per square foot, the curve showed two maximum 
stresses of 4°08 tons and 4°14 tons per square inch, 

The arch rib had been treated as of invariable span, but real or 
virtual alteration of span might be caused by changes of tempera- 
ture, a yielding of the abutments, and the compressibility of the 
arch rib itself. It became then an important a question to 
determine, for wrought-iron arches, how much the stresses might 
be altered by a small alteration of the span, The method of ascer- 
taining this generally was then described, and it was found that a 
wrought-iron rib of 200ft span, 20ft rise, of an I or box-shaped 
section, and loaded uniformly, might have the stress at the crown 
increased from 4 tons to 6} tons per square inch. This would 
happen if the abutments each yielded } an inch under the thrust, 
and the temperature ware coheed 60 deg. below that at which 
the parts of the rib were put together. 

The author proposed to measure stresses by direct obser- 
vation of the extension or compression of a small length of 
the material of a structure. For a stress of { ton per square inch, 
the extension of a le of 50in. of wrought iron was go of 


an inch, which, if magnified fifty times, would be read as ,}; of an 
inch by the eye. During the ing of a structure, two micro- 
scopes, magnifying fifty » Sem eters, with scales in their eye pieces, 


fixed about 50in. apart, would measure stresses of } of a ton per 
square inch in the most di manner, and the stresses could be 
measured at the critical points of a structure. 

The author thought that this method of observation t even 
be useful in another way ; if, as was inf. i of 
wrought iron approached to cast iron in the scale of their exten 
sibility under moderate stresses, 


ae + ide Minutes of Proceedings Inst. C, E., vol. xxxi., pp. 145-148, 
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LOGOVISHTCHE BRIDGE, NOVOTORSKY RAILWAY. 
CONSTRUCTED BY MR. JAMES HAYWOOD, PHO@:NIX IRONWORKS, DERBY. 


(For description see page 423.) 
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LOGOVISHTCHE BRIDGE, NOVOTORSKY RAILWAY. 


CONSTRUCTED BY MR, JAMES HAYWOO)D, PH(ENIX IRONWORKS, DERBY. 
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THE parabolic girder bridge of which we give an illustration 
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All the diagonal bars and some of the vertical ones are liable 


above, and at page 422, bas lately been erected on a railway which | to either compressive or tensile strains. But the vertical bars 
forms a branch to the Nicolai Railway in Russia, not far from the | have to perform another important service, namely, to hold the 


town of Twer, terminating for the present at Novo-Torjok. 

The following are the principal dimensions :— Distance between 
abutments, 137ft. 9in.; distance between supports, 142ft. 3in.; 
char width, 16ft.; clear height, 18ft. a. ; depth of girder in | 
centie, 21ft. 3in.; proportion of depth to length, ] to 7. | 

In the construction of the top member care has been taken to | 
insure the efficiency of the whole cross section in resisting a com- 
pressive strain as much as possible, and for this reason all parts 
constituting the web are placed inside the trough, as shown, while 
an angle iron runs without interruption outside at the bottom of 
each web plate. The bottom member is constructed in a similar 
way, although the same considerations do not prevail. The web 
of the ra is composed of a double system of vertical and 
diagonal bars intersecting each other near the centres. By this 
arrangement the lengths of the compressed bars are allen 
and their resistance against bending i d by one half ; besides, 








top member in position, that is, to prevent its bending under the 
influence of a great compressive strain. On this account the ver- 
ticals are constructed to resist a considerable transverse strain in 
the direction of the cross girders of the bridge. The calculation 
of these strains was included in the general description in justifi- | 
tion of the design submitted to the authorities, but its repetition | 
would extend these notes to an undue length. It should, how- 
ever, be mentioned that at the centre a complete and rigid frame | 
is formed by the two opposite verticals, the central cross girder at | 
the bottom and a transverse girder at the top, by which frame 
alone the resistance of the parabolic top member, the “ bow,” 
against bending is increased by one-half, both ends of the 
same being considered as held fast. All other strains were 
deduced by an easy yay method based upon the follow- 
ing two figures :—Fixed load, 08 tons per foot run; moving, 
1°4 tons per foot run, The‘strain on any member in the | 
main girders was not to exceed 3°81 tons per square inch 
of tional area. For rivets @ shearing strain of only 3°18 | 





as generally known, a diminution of the strains is thus obtai 
By making each bar to act both against compression and tension | 
the opposite system of diagonals could be omitted. | 


tons per square inch was permitted. The cross girders and Jongi- 
tudinal bearers were constructed according to coefficients equal 








to five-sixths of the former. The weight of iron in the main 
girders is 64 tons ; weight in the platform, 16 tons 18 cwt.; weight 
of bearings, &c., 2 tons 2 ewt.; total, 83 tons, The deflection of 


a parabolic girder isd = ; E ra U being half the span, & the 


depth of the girder in the centre, and E the contraction per unit 
of —— In the present case / = 71ft. lhin., hk = 21ft. 3in., 
and taking 2°42 tons to be the strain per square inch, owing to the 
moving load, E is found to be equal to ‘000242, These quantities 
applied to the above formula gived = : pt 853'5* O3in. 
The actual deflection under the test load was jin., and the set 
yyin. Assuming that an equivalent of two-thirds ef the set re- 
mained as strain in the iron, while one-third of it was the conse- 
quence of the stretching of the iron, the deflection can be reckoned 
to amount to Hin. The discrepancy of 1°03 — }4 may be ascribed 
to an insufficiency of the test load, or to inaccuracy of the 
measurement, 

The bridge was constructed and erected by Mr. James Hay- 
wood, of the Phoenix Ironworks, Derby. Mr. \Szuster is the 
engineer-in-chief. We are indebted to Mr, Am Ende, of 18, Great 
Somepateans, Westminster, for the preceding description of this 

ridge. 
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CARTER’S CONDENSER AT THE CITY SAW MILLS, LONDONDERRY. 
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LOW PRESSURE CYLINDER( NEW CONDENSER) 
STEAM-PRESSURE SOLBS. MACHINERY AT WORK, 
@SAW FRAMES ANDI CIRCULAR SAW 
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ON A CONDENSER FOR STEAM ENGINES. 
By Mr. J. W. M‘Canrer, of Londonderry.* 


THE object of this paper is to describe a patent double condenur 
with tappet valve gear for the condensation of steam without an 


air pump. 

ths aietpiath te vinke te two compartments, higher and lower. 
The exhaust steam pipe 3, from the engine, communicates with 
the top of the higher com t, 1, which has at its bottom an 
aperture, 4, with a val opening into the lower compartmen 
2, whilst the latter has in its bottom an aperture, 6, 

with a valve, 7, opening into the waste water tank or discharge 
pipe, &. The injection water for enters by a rose 
projecting into the upper part of the higher compartment. 


*Read before the Institution of Engineers and Shipbuilders in Scotland. 





A snift valve, 20, is on the top of condenser for allowing any 
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reducing valve, by which the pressure is reduced to 1 lb. or 2 Ib, 
above the atmosphere, this being found sufficient pressure for the 
purpose, and making the quantity of steam used very small, as the 
lower vessel only requires to be blown out at about every ten or 
fifteen strokes of the engine, that being regulated by the operation 
of the tappet gear. The air, steam, and water valves, 15, 16, and 
17, are equilibrium valves, and are driven by bevel gearing, 30, on 
an upright shaft, 24, which is actuated from any convenient part 
of the engine. 

In the apparatus in operation at the City Saw Mills, London- 
derry, the: upper condenser is 3ft. 6in. high by 2ft. in diameter 
The engine is compound, having two cylinders of 15in. and 21lin. 
diameter respectively, and both of 3ft. stroke. The engines were 
making forty revolutions per minute when the accompanying 
diagram was taken from the low-pressure cylinder, and were 
driving two saw frames and one circular saw. The boiler pressure 
was 30 lb, The lower condenser is 2ft. 4in. diameter by 12in. high. 
This space in the one at work is much too large, as it should be 
of only sufficient capacity to contain the products of condensation 
during half a revolution of the, tappets, i.e., when the lower 
vessel is emptying, which it does almost instantaneously, from the 
discharge valve being made of large diameter. 

The injection to the lower condenser is taken from a small 
cistern overhead, which is supplied with water from the river by 
a force pump. Where the supply could be had from the town 
pipes this pump could be dispensed with. In positions where 
cisterns would be inconvenient or impracticable, a large sized air 
vessel can be used, into which the pump would force the water, 
from which it would issue into the condenser upon the water valve 
being opened by the revolution of the tappet. ‘his would be the 
proper arrangewent for marine engines, the water being supplied 
by the feed or bilge pumps, or other convenient means. © For 
marine engines it would also be necessary to have the condenser 
in such a position that the lower discharge valve would be a few 
inches above the load water line, so that the waste water would 
run off ; the tappet gearing being driven from any convenient part 
of the engine, or by the donkey engine. For land engines these 
condensers can be put in any position convenient to the engine, 
not more than the usual height above the injection water, the 
discharge valve emptying into a sewer or pipe in the usual way. 
The indicator diagram was taken off the engine when at work with 
the condenser on, the vacuum in it at the time being 25in. ; the 
injection being drawn through 150ft. of pipe, and raised to « ver- 
tical height of 14ft, 3in. From the peculiarity of the position of. 
the condenser it is working under several disadvantages, as-it is 
placed so that the steam from the engine has to pass through a 
water heater and 15ft. of pipe before reaching it, 








LETTERS TO THE EDITOR, 


(We do not hold ourselves responsible for the opinicns of our 
correspondents.) 





COAL IN THE NAVY. 

Str,—Referring to Mr. R. Wood Bunning’s letter of what he 
calls ‘statements of facts,” and in confirmation of your able 
leading article on ‘‘Coal in the Navy,” I wish to point out that the 
experiments made by the Admiralty in the Lucifer and the Urgent 
fully bear out your statement of tne superior economy of Welsh 
coal over mixed, as I will endeavour to show from the reports 
themselves, as quoted by Mr. Bunning in your paper of 24th 
November. I have not the first report of February, 1864, to 
which he refers, therefore I shall confine myself to the resultsas 
detailed in the second report, dated July, 1870. 


(1) Referring to Mr. Bunning’s first quotation of Admiralty 


report of July, 1870, pp. 4 and 5, I see no details from which the 
amount of water “boiled off” can fairly be deduced ; neither as 
u practical consideration do I see it is necessary to know much 
about the water ‘‘boiled off,” as I always consider the most 
economical coal is that which gives the greatest number of revolu- 
tions, and with this old-fashioned practical test I will attempt to 
deal with the above quotation. I find from trial, at pp. 4 and 5 
of No. 2 report, that with all Welsh a consumption of 12°01 ewt. 
per hour gives for the six hours’ trial an average of 18°25 
revolutions per minute while an equal mixture of North-country 
and Welsh, with a consumption of 16 cwt. per hour, gives an 
average of 18°3 revolutions per minute. Thus 1 ecwt. of Welsh 
coal is equal to 84'8 revolutions, as against 73'3 revolutions per 
cwt. of mixture, showing an economy of over 15 per cent. in favour 
of Welsh coal alone. 

(2) In reply to paragraph 2 of Mr. Bunning’s letter, the rate of 
evaporation is best measured by the maximum of revolutions 
obtained, and in this respect I find from the above report that 
mixed coal has the slight advantage in this case, in the ratio of 
18°30 to 18°25 ; andthe Welsh may here concede what is obviously 
only an apparent advantage. As to paragraph 3 of his letter, my 
previous remarks are adapted more especially to it, since your 
correspondent must be in error in his reference for any compari- 
von of North-country against Welsh only, such trial never having 
been referred to in the report quoted. 

(3) The other paragraphs are questions of opinion, and not by 
any means settled, or attempted to be settled, by experiments 
made by the Admiralty. My only object is to show, from Mr. 
Bunning’s own quotations how widely he misses the primary 
conditions in the consideration of economy in fuel; and, further, 
to illustrate how decidedly all the experiments to which he—and, 
indeed, all comparative trials made to which this parlidmentary 
report refers—establish the superiority of Welsh coal when used 
alone, Hornye. 

Malta, 7th December, 1871. 





TORPEDOES, 

Sir,—I must call your attention to an error in my letter 
on ** Torpedoes.” I should not mention it but thatit injures the 
sense. In the fourth line from the bottom, for ‘‘ considerable” 
read “invulnerable.” Partie BRAHAM. 

6, George-street, Bath, December 16th, 1871. 


i GRIFFIN’S PERMANENT WAY. 

S1r,—If your correspondent, ‘‘ A’ Platélayer,” who, in your last 
issue, makes some inquiries about.my improvements in the chair 
system of permanent way, will do me the favour to communicate 
his name and address, I will, with plegsure; send him full parti- 
culars, Hedoes not seem to be aware that the ties (3in. x 4in.) 
shown in your illustration are but 8fti apart, instead of 11ft. or 
12ft. as in the Brunel system to which he refers, and obviously 
they may be placed either closer or wider as desired. In sharp 
curves for instance I recommend their being placed in every 
second instead of every fourth sleeper. You are of course aware, 
Sir, that thousands of miles of iron sleepers are kept in gauge by 
iron bars half the size of those I prefer (and spaced the same dis- 
tance apart), whilst a rail of even less weight than that described 
by your correspondent is used. It will perhaps surprise him to 
hear that the results of experience have justified some of the first 
authorities in recommending that when the ends are kept well 
packed transverse sleepers laid 3ft. apart should be cut through 
their centres, leaving a whole one every 9ft. or 12ft, to keep the 
gauge, 

The chief advantages that I claim for improvements on the 
chair system are (1) that I diminish the height of my structure by 
nearly 3in.; (2) that I give my rails about lin. of support across 
each sleeper, instead of 4in.; (3) that whilst I give as much bearing 
on the ballast as the Brunel system, the cost of my timber is 50 per 
cent, less; (4) that I reduce the distance between the points of 
support of the rail itself from 32in. to l5in., which will allow of 
a rail at least 20 per cent. lighter weight being employed; (5) 
that the large amount of direct support and short eae pre- 
vents the cutting and distress of tho fibre of the iron; (6) that the 





ordinary ones, are almost wholly independent of the strength of 
timber fibre, injurious or climatic influence ; (7) that as long as 
it is strong, timber of almost any quality, shape, or size, may be 
used; (8) that by simply withdrawing one bolt a sleeper may be 
replaced in a few moments without lifting the road. 

The results of some years’ experience, both of laying and main- 
taining roads, have shown me that the main considerations in 
keeping line are plenty of rail and sleeper beearing and reduced 
leverage, whilst the less obstruction offered to sleepers fairly bed- 
ding under their loads the better. I+ stands to reason that if iron 
bars can be properly secured, their strength being practically 
unlimited, this effect can be much more fully obtained by iroa 
than by timber. This “‘ security” has hitherto been a great diffi- 
culty, and I confess that I have never seen a timber road, except 
my own, wholly kept in gauge by iron ties alone. It must be 
obvious to every engineer that the strength of the fibre of timber 
is not of itself sufficient to allow of iron ties being screwed or fas- 
tened to timber with sufficient security to withstand the tremen- 
dous shocks and strains such fasteniugs are subject to, . I believe 
that this is the true reason why iron has not been so used, except 
in conjunction with wood, long ere this. The iron sheath, in and 
through which the ends of my tie-bars pass and accurately fit, 
makes my system independent of ‘strength of fibre, and gives me 
all the advantages of cast iron sockets, without the liability of 
fracture to which cast iron is subject. 

I cannot at all agree with your correspondent in his views as to 
the advantage of cross sleepers to keep the roac inline. Instead 
of ‘* sleeping,” they must and do“ flag” under heavy loads, thus 
throwing the strains upon the spikes and treenails, and the line 
out of gauge. Captain Tyler distinctly states that this frequently 
causes trains to run off the rails, and I have seen the same happen 
myself, G. FEATHERSTONE GrirFiy, C.E., M.S.E. 

London, Dec. 6th, 1871. : 





LIQUEFACTION OF STEAM A MEASURE OF WORK, 

Smr,—Having seen some of your gorrespondents’ remarks in 
their letters on steam. jacketing, totally ignoring or denying the 
liquefaction of steam to be the measure of its work in expansion, 
I may, perhaps, be pardoned. the following explanatory remarks 
on that most important, principle, the equivalence of heat and 
work. In your most definite statement of the liquefaction of 
steam being the measure of expansive work, you merely quoted 
indisputable authorities for the fact, without further explanation, 
and have also, it seems to me, used terms which might lead those 
reading for information into grave error, You ask a correspon- 
dent in your leader of December 1st, 1871, whether he expects the 
total number of units of heat originally given to the steam in the 
boiler to be reproduced and expended in heating the condensing 
water, there being no loss for the work done by the engine. Now 
I think he has every right to expect it, or else an explanation of 
how it is that a single unit of heat can ever become totally anni- 
hilated, so as not to, be found either as sensible or latent. heat. 
And this explanation, I believe, is impossible, as it cannot be the 
ease. In this view of the case, I see no course left open to your 
readers but to deny the liquefaction of expanding steam, since 
the sum of: the sensible and latent heats: is constant for all 
temperatures. 

Perhaps the following may do something to reconcile the op- 
posing views and to make things clear :- ~The mechanical equivalent 
of heat was deduced from the discovery that the amount of heat 
a gas would take up, if allowed freely to expand at atmospheric 
pressure, was greater than the amount which the same volume of 
gas would take up if kept at a constant volume, in the ratio of 
1°42 to 1; hence the conclusion that the larger proportion of heat 
which was taken up by the expanding gas was the exact equi- 
valent to the weight of the atmosphere raised by the expanding 
gas. Thus, in the case of steain generated at a high pressure, 
the elastic force of the steam, while kept at a constant volume, 
would be equivalent to the heat taken up as sensible and latent 
heat; and as the steam is not allowed to expand, it cannot take up 
the heat which would be equivalent to the work done by the steam 
in expanding to atmospheric pressure; or, in other words, the heat 
taken up by steam, kept at constant volume, is only as 1 is to 1°42, 
compared with the heat which would be required to expand it to 
atmospheric pressure. So in the cylinder, the steam, while keeping 
the same pressure, or unexpanded, would give off work equivalent 
to the heat being taken up in evaporation; but when it comes to 
be expanded we attempt to take work out of it for which it never 
received the equivalent heat in the boiler, hence some liquefaction 
must ensue, thereby supplying the exact amount of latent heat 
which is equivalent to the work which is being done by the expan- 
sion of the rest of the steam, 

It is now, I think, obvious to any mind that the liquefaction 
of expanding steam is the exact measure of the work done by its 
expansion. Hence, to carry out the practice of using expansive 
steam at all consistently, the heat necessary for that expansion 
should be supplied to the steam at the place where its energy is 
taking effect, viz., in the cylinder. The true comparison between 
jacketed and unjacketed cylinders re minor points on one 
side, such as external radiation, &c.) is whether the heat equiva- 
lent to the work done during expansion (the larger portion of each 
stroke) is best supplied at the cost, and to the loss of, the energy 
of a portion of that steam itself, or whether it is most economi- 
cally supplied through the boiler by the furnace. The presence 
of dry steam only in the cylinder, as you have so plainly shown, 
is doubtless a great cause of economy, due to steam jackets, in 
condensing engines. 

Perhaps the great importance of the above subject will excuse 
the length of my letter. JouN C, FELL. 

8, St. John’s-terrace, Regent’s Park, N.W., 

December 18th, 1871. 


[In order to reduce the arguments on this subject within the 
smallest possible limits, we must ask our correspondent to 
favour us by solving a question which we have already put 
to Mr. Kaeuffer in «another form, without obtaining an 
answer :—Given a condensing engine in which the steam is 
worked absolutely without expansion. Mr. Fell asserts, as 
we understand him, that no liquefaction due .to the perform- 
ance of work would take place under the; conditions, If 
this be true, then all the heat imparted to the water in the boiler 
must reappear in the condenser, From whence, then, comes the 
power given out by the engine? We may add that no one except 
our correspondent supposes that a single unit of heat is *‘ annihi- 
lated so as not to be touund either as sensible or latent heat.” The 
truth is that a less number of units of heat reach the condenser 
than were imparted to the water in the boiler. The difference 
represents the units of heat, not annihilated, but transformed into 
work. The following quotation from the ‘ Encyclopedia Britan- 
nica,” vol. xx, page 568, may serve to put the facts in a clearer 
light :—‘* Supposing that 1 1b. of water at 32 deg. Fah. were injected 
into a vacuous space or vessel having 26°36 cubic feet of capacity, 
and heat,were applied to evaporate this water into steam of 212 deg. 
and 14°7 1b. pressure per square inch, so as to fill the whole space 
with saturated steam, the expenditure of heat would consist only 
of the sensible heat to raise the water 180°9 units + the latent 
heat for the formation of the steam, 892°8 units = 1073°7 units 
as in this case there would be no incumbent pressure to repel and 
no extrancous work, But, again, let a second pound of water be 
injected into the same vessel, already full of steam, to be evapo- 
rated into steam 14°7 lb. pressure per square inch, so that the 
vapour of the second pound of water must expel the first, a 





uniform pressure of 14°7 lb. being maintained within the vessel, 
| the expenditure of heat in the gencration of the second pound 
will be 72°3 units in excess quantity required to repel the incum- 
bent pressure; and the total expenditure will be 1146 units. The 
| 72°3 units excess of heat expended on the second pound of steam 
disappear, or rather do not appear as heat, but are transformed into 


. 





ws 


strains thrown upon my fastenings are reduced to a minimum, | the work of expelling the first pound of steam; and after its 
every one being perfectly safe and reliable, whilst they, unlike the | production the second pound contains just the same quantity of 


heat as the first, namely, 1073°7 units, which may be proved by 
condensing them both into water of 32 deg. Fah.”—Ep. E.] 





JACKETED CYLINDERS, 

S1r,—Will you kindly allow me a few remarks in reply to 
your comments on my letter of last week? Asyou infer, my argu 
ment did not take account of the great conductlve power of 
saturated vapour in comparison to dry steam, because in the case 
I had in view the steam was: supposed to be so much expanded as 
to be near the point of liquefaction before escaping from the 
cylinder. Of course, with a very high initial pressure, and a cor- 
responding increase in the terminal pressure and temperature, the 
great conductive puwer of the saturated vapour would tell against 
the unjacketed arrangement. This great advantage of dry over 
saturated steam in the cylinder you had fully and clearly demon- 
strated in your leader of the 17th ult, I quite congur in your 
concluding remark, ‘* That even when—as is sometimes the case — 
the water from the jacket is not returned to the boilers the saving 
effected by the jacket appears to suffer little or no diminution.” 
In this case the steam, which is condensed;in the jacket, instead of 
being re-evaporated by the direct agency of the fuel, will become 
re-evaporated by the surrounding steam entering by the jacket 
supply pipe, which will amount to much the same thing, seeing 
that while the engine is working the temperature of the condensed 
steam in the jacket can never fall much below 212 deg. I have no 
doubt that this re-evaporation of the condensed steam in the 
jacket would be-improved if it were always convenient to obtain a 
circulation of steam in the jacket instead of its being admitted 
by a small supply pipe, and remaining, in a manner, stationary 
within it. As you have elsewhere remarked, it is: indisputable 
that steam is condensed in the jacket ; and in horjzontaland other 
engines where the water cannot be drained into the boiler it has 
to be let off by a small tap. This would represent a small per- 
centage of loss as compared with vertical engines, &c., where, 
from the position of the cylinder, the water can be made to tlow 
by its own gravity into.the boiler. , , -. @, DOWELL. 
Soho Ironworks, Bolton, December 20th, 1871. 


DUCKHAM’S HYDROSTATIC WEIGHING MACHINES. 

Srr,—In your report on the exhibits at the Smithfield Club 
Show, you kindly refer to my weighing machines; but I would beg 
of you to correct an error which seriously impugns the claim to 
novelty in my invention. 

Captain Ericsson, truly, introduced a hydraulic weighing ma- 
chine in 1838, for which he received the silver medal of the Society 
of Arts, and in the museum of which society a model of his appa- 
ratus is, I understand, exhibited. But his machine differs very 
essentially from mine, as also do the several other weighing 
machines which have been introduced where the weight of goods 
is proposed to be ascertained by noting the effect produced by 
their pressure on a liquid. Captain Ericsson suspended a shallow 
saucer, covered with a diaphragm, filled with mercury, and fitted 
with a graduated glass tube, up which the mercury ascended as 
the weight pressed on the diaphragm. 

In construction, therefore, we differ greatly, but in adaptability 
much more so, Upon Captain Ericsson’s method a weigher of ten 
tons capacity would require a diaphragm of 1500in, area, with a 
glass tube to receive 39in, of mercury. Such a machine would be 
of little practical utility, and machines of 50 tons or 100 tons 
capacity would be impossible, Moreover, this apparatus could be 
employed vertically only. 

A 10-ton weigher on my principle has an area of but 28in., and 
may be packed all complete in a box of only 14ft. cubic contents, 
My machines admit of no limit in power, and may be employed 
vertically us weighers, or at any angle as chain testers and dyna- 
mometers, 

I may mention that when.applying for my American patent the 
U.S. commissioners referred to this machine of Captain Ericsson's, 
but decided that it did not in avy way affect the novelty of my 
own invention. E. DuckHam. 








EDINBURGH AND LEITH ENGINEERS’ Socizty, December 15TH. 
—The discussion on Mr, Bell’s paper on ‘* Tramway Construction 
and Cost” was resumed. Mr. R. Reid, C.E., presented the 
Society with adesign for laying tramway rails on blocks of concrete 
instead of timber. The upper surface of the rail to be flush with 
the concrete, and to be tightly fastened down bya key and wedge, 
which latter could be burnt out when repairs had to be made. 
Mr. Thomas Wemyss, C.E., exhibited, by means of a drawing, the 
great change that would require to be made on the size of groove 
and shape of rolling surface of the present Edinburgh tramway 
rail in order to render the latter applicable to railway wagon 
wheels, A paper was read by Mr. Alan Brebner, C.E., on “‘ Bell 
and Helmet Diving.” In discussing the history of the subject, the 
author showed, as the result of experience and calculation, that so 
far as engineering purposes were concerned, nothingof any moment 
could be achieved by the natural powers of the body unaided by 
apparatus. From a very distant period, therefore, efforts had 
begun to be made by which the stay under water could be pro- 
longed, but up to the time of Halley the efforts of inventors had 
been crowned with little pecker on f success, Halley’s bell was a 
truncate] cone of wood, in capacity about 60 cubic feet, the bottom 
being 5ft. indiameter. Its chief peculiarity consisted in the method 
of supplying air to the men below. That was effected by sending 
down barrels charged with compressed air, and which discharged 
their contents into the bell, the vitiated atmosphere being allowed 
to make its escape by an aperture at the top of the cone, By means 
of this apparatus a depth of ten fathoms could be comfortably 
wrought in for hours at a time. Spalding, of Edinburgh, sug- 
gested various improvements on Halley’s bell, with a view of pre- 
venting xccidents when descending, more especially to guard 
against the bell being upset by coming in contact with such 
obstacles as the rigging of a sunken vessel. Instead of supplying 
the air by barrels, he effected the further improvement of making 
an upper chamber in the bell, in which he compressed a large 
quantity of air for use below. Smeaton was the first to employ 
air-pumps and a pipe by which to send down a continuous supply 
of air from apparatus worked above water. His bell, which was 
made of cast iron, and weighed about 50 cwt., proved so complete a 
success that, with some slight alterations made by Rennie, it re- 
mained the most effective form in use to the present day. ‘The 
American invention, the Nautilus, no doubt was, in many respects, 
a superior machine to Smeaton’s diving bell, but, from its enor- 
mous cost (£1500), it could not be so generally employed. After 
explaining the pneumatic apparatus for sinking cylinders, in- 
vented by Mr. Hughes, and employed in laying bridge pier founda- 
tions at Rochester, Londonderry, and other places, the author 
proceeded to show that, although the diving bell was very useful 
for such purposes as levelling a rough foundation, laying masonry 
and the like, yet many operations could be more cheaply accom- 
plished by means of a diving dress. Klingert’s diving dress was 
not unlike that in use at present, but even with the improvements 
made on it by Messrs, Rowe, Breathwate, and Dean, in succession, 
it was attended with considerable danger to the persons using it, 
as the superfluous air was allowed to find its way out beneath the 
dress, hence, in the event of the diver happening to fall on his 
side, there was nothing to prevent the water from entering the 
helmet under the jacket, and consequently drowning him. In 
1837, however, Mr. Siebe introduced the close helmet system, in 
which the dress and helmet were attached to each other, so that 
no air could escape except by a valve at the back of the helmet. 
Siebe’s apparatus, with Heinkes’ improved head-piece and patent 
valves, was exhibited on a diver, and a specimen of the best air- 

ump now used for supplying a continual stream of cool air to the 
helmet was shown, ‘The paper was exhaustive of the subject, 
while its interest was greatly increased by a number of large-sized 
diagrams illustrative of the different forms of diving bell and dress 
used hitherto, 
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RAILWAY MATTERS. 


Dr. Batrour Stewart has received £2200 compensation from 
the railway company for the injuries he has suffered. 

A STATEMENT which has appeared that the Drighton, East- 
bourne, and London Railway Bill has been abandoned is incorrect. 


THE movement of the railway officials of the kingdom towards 
obtaining a higher scale of pay and fewer hours of labour is to 
receive the support of the Railway Service Gazette, a weekly paper 
to be started for this purpose on the 6th of January. 

THE first section of the Dublin tramway works from Rathgar 
to St. Stephen’s-green, Dublin, about two miles and a-half of 
double line, will be completed and open for traffic in February 
next, The contract for the construction and equipment of the 
whole of the tramways (about seventeen miles of double lines), 
including the paving of streets, the erection of sheds, stables, 
rolling stock, &c., has been signed, and the amount will be con- 
siderably within the authorised capital. The cost will be about 
£12,000 per mile of double line. 

A MEETING of railway servants was held on Saturday evening, 
at the Albion Tavern, York-road, King’s Cross, to adopt a 
memorial to the various companies in favour of the ten hours’ 
movement, payment for all overtime, a diminution of Sunday 
duty, and the weekly payment of wages. The chair was taken by 
Mr. C. B. Vincent, the representative of Mr. Lass, M.P., and he 
informed the meeting that Mr. Bass had promised 200 guineas 
towards the funds of the Amalgamated Society of Railway 
Servants, and had further offered to give the sum of 500 guineas 
towards the erection of a grand railway institute in which meet- 
ings might be held. These announcements were received with 
great enthusiasm. Resolutions in accordance with the objects of 
the meeting, and heartily thanking Mr. Bass, were passed unani- 
mously. 

Mr. Jonny Henry Bippies, a solicitor, of Southampton-build- 
ings, Holborn, was charged at the Wandsworth police-court on 
Tuesday with travelling on the South-Western Railway without 
having previously obtained a ticket, with intent to defraud. The 
defendant was watched at the Waterloo station and seen to leave for 
Wimbledon without having taken a ticket. He was followed to 
Wimbledon station, where he alighted. He did not give up any 
ticket, but as he passed out he said ‘‘ season,” at the same time 
putting his hand in his pocket. The collector was called, and said he 
always thought the defendant was a season-ticket holder. Mr. 
Harington inflicted the full penalty of 40s., and 7s. costs, with 
the alternative of one month’s imprisonment. There was a second 
summons against the defendant for delivering up an old ticket, 
but at his request it was adjourned. 

Tuk chairmen of the Midland and the Manchester, Sheffield, 
and Lincolnshire railways having discussed the suspension of 
certain extensions of lines proposed by the Midland, Great 
Northern, and Manchester, Sheffield, and Lincolnshire companies, 
and which might be necessary as outlets in the opinion of each of 
the three companies, but which must be matter of contest in Par- 
liament, pending the decision of the committee on the proposed 
London and North-Western and Lancashire and Yorkshire umal- 
gamation, it was found that difficulties existed in adopting that 
proposal. But it was suggested during the discussion that some 
permanent settlement, in the nature of a lease or purchase of the 
Manchester, Sheffield, and Lincolnshire, would be desirable in face 
of the proposed combinations. The Great Northern having been 
consulted, it was thought that avy such permanent settlement 
would require the cousideration ef even larger questions, which 
it would be premature to attempt to deal with until the policy of 
Parliament as to the great amalgamation which the Midland 
intended, as did cther companies, to oppose as dangerous, should 
become known. Under these circumstances the chairman of the 
Manchester, Sheffield, and Lincolnshire, on the 4th of November, 
declared the discussion, which was a confidential one, at an end. 


Tue chairman of the Oude and Rohilkund Company, in moving 
the adoption of the report and statement of accounts on Wednes- 
day, referred to nearly all the necessary points. The agent of the 
company, General Beadle, R.E., had visited the works along the 
Valley of the Goomtee, from Lucknow to Shahjehanpore, and 
found that they were well constructed, and that the locomotive 
passed over a portion of the new line as smoothly as he could wish. 
It was believed that the form of the rail could not be improved, 
and that the oval cast iron sleepers which were laid on a large por- 
tion of the completed line would suit the purpose for which they 
were intended. The iron pot sleepers had been laid on the line 
from Cawnpore to Lucknow, and as General Beadle passed over 
the line at great speed he found the line as smooth as possible and 
in excellent order. After the inspection of the lines between 
Lucknow and other places, he found that the progress of the 
works on the line from Oude to Benares was very satisfactory. 
There bad been during the wet seasun most extraordinary and un- 
looked for floods, which had shown in most places what openings 
were likely to be required in future. The extension from Luck- 
now to Byramghat, along the Goomtee, passed close to Shalijehun- 
pore. The line from Oude to Benares had suffered very little from 
the floods, which had been very considerable in that part of India, 
but only two culverts of 9ft. span had been swept away. The 
earthworks had been constructed exceedingly well, and the brick- 
work was good and sound. The contractor for providing bricks 
having failed, the company’s oflicers took the work in hand, the 
contract was cancelled, and their owa men now manufactured the 
bricks for the works, It was a matter for congratulation that their 
works had suffered so little from the excessive rains and floods, 
while other companies’ lines had suffered much damage from that 
cause. <A great ar of the city of Shabjehanapore had heen de- 
stroyed, many of the houses having been built of mud. He did not 
know that he had much to say of the Nulhattee line, as he 
presumed it would be the last time it would claim their attention, 
as negotiations were pending for the sale of it to the Government. 


Tar report of the Oude and Rohilkund directors states that the 
lines comprised in the company’s system, and which have been 
finally settled, are the main line from Benares, through Fyzabad, 
Nawabgunge, Lucknow, »nd Ghundowsee, to Moorabad, 419 
miles. The branches from Nawabgunge to Byramghaut (22 miles), 
Lucknow to Cawnpore (45 miles), Chundowsee to Allygur (61 miles) 
—total, 547 miles. Of these, 505 miles are under construction and 
42 miles (the Cawnpore branch) open for traffic. The branches not 
yet settled are those to Buxar and Nynee Tal, together 171 miles. 
The system of control in the engineer department is as follows :— 
The officiating chief engineer, acting directly with the agent, 
superintends the whole system, assisted by two deputies, who 
exercise close supervision over work in progress on the sections 
under their orders. Under the deputies are resident engineers, 
each of whom has control over 60 miles, of which 20 miles are 
under his own immediate charge, with a sub-engineer as an 
assistant, and two assistant engineers who have each direct con- 
struction charge of 26 miles, with inspectors under them to 
supervise labour, &c. The three special bridges on the line are 
each placed under the separate charge of a resident engineer. 
Those are the Cawnpore Ganges Bridge, of 25 spans, each 1000ft. 
clear, and two land spans of 4lft.; the Rajghat Ganges Bridge, 
of 35 spans, each 85ft. 4in. clear, and the Ramgunga Bridge, of 
36 spans, each 56ft. clear. Next in importance are 16 bridges 
varying in'size from three to ten spans of 56ft., and 12bridges varying 
from one 1 to 18 spans of G60ft. each. The section of the system 
under the op of Mr. Hederstedt comprise the lines in Oude 
and Benares, 224 miles, and that under Mr. Woodbridge the 278 
miles in Rohilkund ; the Cawnpore branch of 45 miles, with the 
central workshops at Lucknow, being under the control of the 
officiating engineer. The portions of the main line from Lucknow 
to Fyzabad, 77 miles, and the first 30 miles from Lucknow 
towards Moordabad, with the branch from Nawabgunge to 
Byramghaut, 22 miles—together 129 miles—will probably be 

pleted and opened for traffic by the end of June next. 








NOTES AND MEMORANDA. 


On opening one of the tombs at Thebes, M. Belzoni discovered 
two statues of wood, a little larger than life, and in good pre- 
servation, the only decayed parts being the sockets to receive the 
eyes. The wood of these statues is probably the oldest in 
existence that bears the traces of human labour. 

For distinguishing genuine benzole, or that made of coal-tar, 
from that prepared from petroleum, Grandberg recommends us to 
place a small piece of pitch in a testing tube, and pour over it 
some of the substances to be examined. The genuine will imme- 
diately dissolve the pitch to a tar-like mass, while that derived 
from petroleum will scarcely be coloured. 

In digging away the foundation of old Savoy Palace, London, 
which was built nearly 700 years ago, the whole of the piles, con- 
sisting of oak, elm, beech, and chesnut, were found in a state of 
perfect soundness, as also was the planking which covered the 
pile heads. Some of the beech, however, after being exposed to 
the air for a few weeks, though under cover, acquired a coating of 
fungus over its surface. 

To clean petroleum lamps, wash the vessel with thin milk of 
lime, which forms an emulsion with the petroleum, and removes 
every trace of it, and by washing a second time with milk of lime 
and a small quantity of chloride of lime, even the smell may be so 
completely removed as to render the vessel thus cleansed fit for 
keeping beer in. If the milk of lime be used warm, instead of 
cold, the operation is rendered much shorter. 

Ir is announced that deposits of iron ore, containing above 
70 per cent. of metallic iron, have been met with in the Hazaree- 
baugh district, and that it contains a slight admixture of manga- 
nese. There also seems to be a surface of 500 square miles of this 
ore’in the Damooda coal-fields extending fora few miles, probably 
ten miles, south of Hazareebaugh on to Tooree; underneath this 
rich deposit there isa layer, supposed to be about 20ft. in extent, 
of the finest coal in India. 

ATTENTION has been called in Harper's Weekly to the injuries 
to the Florida submarine cable supposed to have been caused 
either by the bites of the sea-turtles, or from some kinds of fish; 
and we now learn that in China a similar difficulty has been expe- 
rienced in consequence of the attacks of a minute crustacean, 
This is so small as scarcely to be perceptible to the naked eye, but 
can be readily defined under the microscope. Various breaks 
have been satisfactorily referred to the agency of these animals, 
which had embedded themselves in the gutta-percha, It has be- 
come necessary, therefore, to envelope the cables in certain locali- 
ties with an external supplementary layer of metallic wire, in order 
to prevent injury in this manner. 

AMONG the many improvements about to be made in Rome—one 
which will be particularly grateful to the visitors to the Queen of 
Cities, the old City of the Seven Hills, just awaking to a sense of 





a new life—will be the laying out and building of a magnificent | 


winter garden, which will be situated in the centre of the city, and 
attached to which there will be a café and theatre, and an open- 
air theatre for concerts in the gardens. 
plans will be an opera house, which is intended to be the national 
theatre of United Italy, with her 27,000,000 of busy people as yet 
hardly conscious of their growing strength and prosperity. Many 
of the highest and most influential names in Italy will be patrons 
of the scheme. 

OnE of the most important papers read before the American 
Association was that by Prof. E. T. Cox onthe westerncoal measures 
aud Indiana coal. Cver the western coal areas formerly existed two 
seas, in which were formed the subcarboniferous rocks. As the 
water became shallow from the accumulation of these deposits a 
barrier was formed which shut out the ocean and cut off the 
source of salt water supply. The waters of these seas became less 
and less brackish, so that the condition necessary for the growth of 
the giant ferns and other plants of the coal period were gradually 
ushered in. He is unable to find that the beds of coal even in 
Indiana are equivalent, as many of the best geologists had supposed. 
He says that the new Far West will look to Indiana for its supply 
of iron and steel, for the manufacture of which her coal is 
especially valuable. He predicts for Indiana a bright future as a 
manufacturing State, as there ‘‘ we find the last great belt of 
timber suitable for manufacturing purposes; and after crossing 
her borders, thence to the Pacific Ocean, no coal has yet been 
found that can successfully be used in the manufacture of iron.” 


Tue following o1 the mechanical effect of magnetisation is from 
a lecture by Professor Tyndall:—‘* The effect I wish to make 
manifest was discovered by Mr. Joule, and was subsequently 
examined by MM. De la Rive, Wertheim, Marian, Matteucci, and 
Wartmann. It is this:—At the moment when the current passes 
through the coil surrounding the electro-magnet, a clink is heard 
emanating from the body of theiron, and at the momentthe current 
ceases 2 clink is also heard. In fact, the acts of magnetisation and 
demagnetisation so stir the particles of the magnetised body that 
they, in their turn, can stir the air and send sonorous impulses to 
our auditory nerves. 
netisation, and at the moment when magnetisation ceases ; hence, 


if a means be devised of making and breaking, in quick succession, | 


the circuit through which the current flows, we shall obtain an 
equally quick succession of sounds. I do this by means of a con- 
tact-breaker which belongs to a Ruhmkorff’s induction coil. A 
thin bar of iron stretches from one of the bridges of this mono- 
chord to the other. This bar is placed in a glass tube, which is 


surrounded by copper wire ; the contact-breaker is placed in a | 
| effected by the intended improvement of the approach from 


distant room, so that you cannot hear its noise. The current is 
now active, and every individual in this large assembly hears some- 
thing between a dry crackle and a musical sound issuing from the 
bar in consequence of its successive magnetisation and demagneti- 
sation. 

Wiru reference to the survey of the Baltic the German Corre- 
spondent says the steam advice ship Pomerania returned from her 
cruise in the Baltic on the 24th of August. After running from 
Stockholm to Gothland she anchored on the 20th July in the 
harbour of Wisby, a little town which lies among the ruins of 
ancient churches and the towers of fortfications of an earlier age. 


The Pomerania sailed eastwards till she approached the Russian | 


coasts, and afterwards returned to Gothland, and thence to Memel. 


She crossed the deepest part of the Baltic in three different direc- | 
tions, steamed along the Prussian coast to Dantzic, and then | 


examined the Baltic between the coasts of Pomerania, Gothland, 
Oeland, and Rugen. After coaling at Straland she rounded the 
Cape of Arkona in Rugen, and passed to the west along the coast 
of Pomerania, Mecklenburg, and Holstein. During the whole of 
these journeys soundings were carefully taken, the bottom dredged, 
the surface and deep water currents observed, and the temperature 
of the water at the surface and at some depth, as well as the pro- 
portion of salt it contained, determined. The results of these 
observations will be published after they have been sub- 
jected to proper scientific examinations. The greatest depths 
of the Baltic between Gothland and Windau was found to be 
720it., not 1100/t. as was formerly supposed, At the depth of from 
GOOft. to 720ft. the water was, at the end of July, very cold, the 
thermometer giving from 4 to 2 deg. R. 
this depth, and only a few specimens of one or two species of 
worms were brought up with the clayand mud. The cold pro- 
bably prevents fresh-water animals from living at such a depth, 
while the small quantity of salt which the water contains renders 
it unfit to support sea animals. Animal life abounds from the 
surface to about 300ft. below it, while plants were seldom found 
at a depth of more than 60ft. The Baltic is supplied with salt 
water by the Kattegat, through which a deep-water current flows 
into the Baltic, while the brackish water, which is lighter, streams 
into the North Sea by a surface current, Both animal and 
vegetable life was found to be most abundant on the coasts of 
ae Schleswig, and Holstein, and in the Bay of 
wubeck. 


No plants were found at { 


Connected with the same | 


| specimens as, in Mr. Redg 


The sounds occur at the moment of mag- | ed th L e 
| Captain W. C. Chamberlain, the Captain-Superintendent. 
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MISCELLANEA. 


Tue Lord Mayor is to open the new Foreign Cattle Market at 
Woolwich on the 28th inst. 

THE Court of Common Council is canvassing the condition of 
Southwark Bridge with a view to its repair and improvement. 

THE next mail from Cochin China is to bring to Marseilles some 
silks woven in that colony, and intended for the Universal Exhi- 
bition of Lyons. 

A COMMITTEE of engineers has been named to inspect the 
catacombs of Paris, as was to have been done at the commence- 
ment of July, 1870. 

THE Danish Government has adopted Commander Harvey's sea 
torpedoes, and an order for a considerable number has been given 
to the London Ordnance Works. 

THE following appointments have been made at the Ad- 
miralty:— John Ferguson (B), engineer, to the Indus addi- 
tional, for the service in the Hecate ; James Carlisle, chief engi- 
neer, to the Audacious; and George O’Brien, engineer, to the 
Hector. 

Mr. Cook, the excursion agent, has received a telegram from 
Baron Schwartz at Vienna requesting him to make known as 
widely as possible the falsehood of rumours which have circulate:| 
that the Vienna Exhibition has been postponed, It will positive!y 
open the Ist of May, 1873. 

THE Illustrated Australian News of October 9th informs us that 
a photographer at Clunes, called John Tanner, has, after four 
years of labour, succeeded in producing photegraphs enamelled 
upon copper. These are said to be, as works of art, really 
beaxtiful, and almost indestructible. 

A MAGNIFICENT marble statue of Sir Micl 
the most eminent worthies of Hull, has jr 
that town by Mr. Councillor Leatham. There was no public cere- 
mony, and the unveiling of the statu erformed in the presenc 
of a few friends of the donor.—Hull Packet. 

Ir is stated that, owing to differences between Professor Pepper 
and a section of the directors of the Polytechnic, the professor hus 
sent in his resigna zion, and unless an arrangement is arrived 








el de la Pole, one of 
been presented to 












at the 
long continued connection between him and the institution will } 
speedily terminated. There is reason to believe that steps will 
shortly be taken to ase in the views of the shareholders gene- 
rally on Mr. Pepper's resignation. 

Ir has been arranged that the new machines for printing, com- 
istributing type, which have been recently perfecte: 
at the Times printing office, shall be completely exhibited at worl 
at the London International Exbibition of 1872. The power of 
rapid production by these several means is probably threefold ia 
advance of any existing modes of printing. The Mail newspaper 
will be printed three times a weck, and, if possible, the daily sup- 
plement of the Times. 

Wri a view towards the completion of the collection of water 
colour paintings illustrating the history of that art, Mr, William 
Smith, Vice-President of the National Portrait Gallery Trustees, 
has allowed Mr. Redgrave, R.A., the Inspector General for Art, 
to select from his choice and valuable collection as many rare 

ave’s judgment, would illustrate the 
early period of this truly national art. The works selected by 
Mr. Redgrave have been presented by Mr. Smith to the nation. 

Mr. BazALcette’s plan for the drainage of the Thames Valley is 
exciting great attention, and the Court of Common Council have 
referred it to the Commissioners of Sewers and the Gas and 
Water Committee, with power to confer together to investigate 
the scheme, especially as to the manner in which the drainage 
from the proposed sewerage farm may affect the water supply of 
the metropolis, and to report thereon tothe court, with any 
recommendations as to the action the Corporation might take in 
the matter. 

Messrs. MERRYWEATHER AND Sons have just completed the 
first steam fire engine for the Calcutta Municipal Fire Brigade. 
It has a pair of steam cylinders each 6jin. diameter, and pumps 
each 5hin. diameter, Its weight is about 35.ewt, with gear. At 
the trials the following results were obtained :— 1002b. steam 
in eight and a-quarter minutes; a jet of water was main- 
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tained, 12in. diameter, with steam at 130 1b. and water pressure 
100 lb., equalling a distance discharged from the nogzle of 260ft.; 


the quantity discharged per minute through an ordinary hose was 
578 gallons, 

A most useful work at Chatham Dockyard has now been 
completed—a tramway extending to most parts of the dockyard. 
It unites the various building slips, docks, factories, storehouses, 
&c., and also joins the dockyard extension on St. Mary’s Island. 
As there are now very massive materials to move through the 
yard this tramway will prove very usefal. There areas yet no 
factories or storehouses on the extension works, and the tramway 
will be found of great advantage in conveying materials, stores, 
&c., from the old dockyard to the new one when ships are being 
repaired there. The tramway was formally opened last week by 


A REPORT was presented on Friday to the Metropolitan Board 
of Works from the Works and General Purposes Committee, 
recommending that the carriage ways of the Victoria Embank- 
ment and its approaches be metalled with broken granite, and 
that the unfinished portions of the footways at the eastern end of 
the Temple be permanently paved with York stone, with the 
exception of the portion of the north side footway which will be 


Chatham-place, and the part of the south side footway upon 
which the board have allowed Mr. Armari to lay down a specimen 
of his asphalte ; and recommended that six persons be invited to 
tender for the works. The recommendation was adopted. 

Ar the Swansea ticketing on Tuesday the sales of copper ore 


| were as annexed :—Grenfell and Sons, 308 tons; Sims, Willyams, 


Neville, and Co., five tons ; Vivian and Sons, 238 tons ; Williams, 
Foster, and Co., 316 tons ; British and Foreign Copper Company, 
133 tons ; aud Sweetland, Tuttle, and Co., 76 tons. The averages 
on the whole sale were as follows :—Average produce, 20§ per 
cent. ; price per ton of 21 cwt,, dry weight, £16 16s, 10d. ; ditto 
Cape ores, £24 18s, 10d. ; price per unit of produce, 16s, 4d. ; ditto 
Cape ores, 16s. 6jd. ; standard, £92 12s. 6d. ; ditto calculated for 
9 per cent, produce, £103 17s, 2d. As compared with the previous 
sale, there was an advance of 2s, 43d. in the price per unit of 
produce, and of £11 12s. 2d. in the standard calculated for 9 per 
cent. produce. The aggregate sale amounted to 1076 tons, which 
realised a totalof £18,124 2s, Gd., being an average of £16 16s. 10d. 
per ton, 

Upwarps of 2000 workmen employed at the Midland Railway 
works at Derby struck work on Tuesday in consequence of some 
dissatisfaction respecting the apportionment of their hours of 
labour. A few weeks ago the Midland directors expressed their 
willingness to concede to the workmen the nine hours’ system, but 
fixed no plan as to how the hours should be distributed On 
Tuesday afternoon the directors came to the conelusivn that the 
men should commence work at six o'clock in the morning, wit! 
three-quarters of an hour for breakfast, one hour for dinner, anil 
leave off work at six o'clock in the evening, and on Saturdays #0 
noon. The workmen, on the other hand, preferred to commexce 
work at six o’clock in the morning, to have their usual meal times, 
and leave off at five o’clock in the evening, and on Saturdays at 
one o'clock. These terms were refused, whereupon the whole 
body of the workmen, with the exception of one or two hundred, 
turned out alittle before four o'clock, and many of them proceeded 
to the front of the Midlanc Railway station, where a temporary 
platform was erected, and speeches delivered in justification of the 
line of conduct pursued by the men. A deputation subsequently 
waited upon Mr. Kirtley, the locomotive superintendent, and he 
expressed a determination not to allow any of the men to resume 
work until they had been before him personally. 
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ARMOUR PLATE RADIAL DRILLING MACHINE. 


CONSTRUCTED BY MESSRS. FAIRBAIRN, KENNEDY, AND NAYLOR, LEEDS. 
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THE fine tool which we illustrate above has been specially 
designed for drilling armour plates. It is provided with two 
swivelling motions at right angles to each other, thus allowing 
the drill to be always worked at right angles to the plate, no 
matter what its curvature, The diameter of the spindle is 4in.; 
the length of radius 10ft. The drill is a very favourable specimen 
of heavy machine tools. 





ON EXHAUSTION, AS A POWER FOR UNDER- 
GROUND PURPOSES,* 


By Mr. H. Ocpgn. 


Ir is with considerable diffidence that I submit this paper to the 
members of this Institute; but seeing that one of the objects of 
such meetings is to mention our experience in mining matters, and 
be willing to give as well as to receive instruction—this must be 
my excuse for bringing this matter before you. Its importance or 
otherwise I leave entirely in your hands. 

‘ I —_ long — re that ong shy exhaustion, 
or erground p more profita! compression, 
My reasons for th so I will lay before you. 

ore than twenty years ago, at the Low Side Colliery, in Old- 
ham, there were four engines working in the pit, being actuated, 
i ¢., motion given them, by one exhausted cylinder at surface. 
Of course, the exhausting cylinder is nothing more than the com- 
pressing cylinder re '—which, in the case referred to, was about 
2ft. Gin. in diameter, and a stroke of, say, 5ft.; it was fixed verti- 
cally, and worked by a beam from the connecting-rod end of a 
beam engine, about 20-horse power, which engine also drove the 
circular saws, a lathe, &c., for the requirements of the colliery. 
The exhausting cylinder gave motion to four vacuum engines at 
the pit bottom, two of which were wna a considerable distance 
in the wor being coupled oscillating engines, 124in. diameter 
in cylinders; the others wero single engines, and at suitable 
parts of the mine for doing the haulage work of the mine gene- 


my; father had an engine works at the time, and made two of 


the reue oa. I, myself, erected one, and attended to the 


I 


> 


that the enginesjworked extremely well. Scarcely any heat was 
set up, save at the two delivering valves at the exhausting 
cylinder, which continually worked a littie warm; neither were we 
ever plagued with ice. may add, that the two coupled oscil- 
lating engines worked a very long jigbrow at first motion, which 
would be an inclination of about one in four. The jigbrow was 
} sen geaameaa ae while the other two engines worked con- 
inuously, 

I have noticed when there has been a heavy load drawing up 
the jigbrow, and all oy working at once, they did not go quite 
| 80 fast, but still worked at a reasonable speed. These vacuum 
engines resemble steam engines, save that the slide valve is exposed 
| to the at h quently the drawing pipes are attached 
| to what would be the exhaust pipe of a steam or compressed air 
engine ; and the size of the cylinder of the vacuum engine can be 
arranged for the work you wish it to perform ; i.¢., the motion 
parts of a vacuum engine do not require to be as strong, propor- 
tionately to the size of the cylinder, as they require to be for a 
steam engine. Let us consider what is the effect on the air, by 
contrasting the two systems, exhaustion versus compression. Mr. 
Warburton, in his paper, very ably describes the amount of heat 
set up by compression, and lost at the compressing cylinder, and 
it requires to be kept in remembrance that this loss takes place 
before your compressed air has rendered you any service whatso- 
ever, or is @ position to do so, and when used sometimes 

uires heat at the exhaust to prevent the formation of ice. 
no the other hand, the effect with exhaustion is a great contrast; 
for the vacuum engines w are using the air at once, as fast as ex- 
hausted, and the engines are working cold, while the air delivered 
by the exhausting cylinder is warm, certainly, but nothing like 
the heat expended in the act of compressing the air; while the 
psn Sen Loe ee yo in = . -\ the gery 4 — 
raay be accoun ‘or by its q passage through, and friction in, 
the pipes ting "he engines below with the exhaust 
engines above ; therefore a reverse action takes place, though, in 
exhaustion, heat is so small as to be easily accounted for. 
gather, in my experience of exhaustion, that a transmittable power 
is produced for long distances, the most economical for mining 
being in ratio instantaneous ; and consider, besides, 











differential density of the air, which is 





can assure the members of I 
® Read before the Midland Institute of Mining Engineers. 


repairs of colliery. I had opportunities of seeing the workings 
for a Sow yoann, eat © this Institut 








all in its favour ; and the denser the atoms in consequence 


are, 
its weight and attraction, the easier it is to keep up a good work- 


purposes, ; Tr, 
that, for mining purposes, as is the depth of the mine so is the d 
d or 





of | day last a ring waa 





ablejvacuum, {lfcertainly look upon exhausting engines as being a 
sound power, and one that — the least attention of any that 
I know of. I am not aware that anything of this description has 
been practically carried out in this district or any other, except at 
the place and time named. If any of the members have the 
——- perhaps in discussion they will throw more light on 
the subject. I ao not by any means assert that it is not under- 
stood, or claim it as my own invention; and it may seem to 
some to be a resuscitation of a useless principle, but from what I 

athered from it in early youth, and the little that has yet been 

one with compression as a substitute, I consider it the most 
ar. mp me to _ have Rell — he 4 an Law wet for 
underground purposes, I sho opt the system by aving 
my fixed pared eg which should be two coupled for exhausting 
ape, at the surface, then my fixed vacuum engines at the 

ttom, and a number of light removable vacuum engines, that 
could be fastened and used directly in any part of the mine. 





THE ALBERT Bripce CrLInDERS.—Three of the rings composing 
part of one of the piers of this bridge are now in a position ready 
for sinking to their permanent resting place. On Saturday last 
the lowest, or cutting ring, was bolted to the one above it, which is 
a conical or diminishing one in shape, having a larger diameter of 
21ft. and a smaller of 15ft., and the two were then lowered 
so as to rest upon the bed of the river. At low water the top of 
the uppermost ring is about 18in. or 2ft. above the surface. The 
cylinders are lowered from a strong timber staging erected over- 
head by means of crabs, chains, and blocks. Four chains are used, 
each of which is attached to one of the shackle-bolts belonging to 
the diminishing ring, as shown in the illustrations in our columns 
of the 17th ultimo. Nothing can be simpler or more efficacious 
than the means adopted for placing these huge cylinders in ar 
tion. On leaving the foundry they are placed upon barges, whi 
float them the couple of hi yards down the river which con- 
stitutes the len of their they arrive at their 

lestination. They are then suspended by ins, the 
floated away, and subsequently — are lowered down. On Tues- 
added bolted on, so that the actual 
operation of sinking will be speedily commenced. 
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TO CORRESPONDENTS. 


*," We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 
*,* All letters intended for insertion in THE ENGINEER, 07 contain- 





ing questions, must be accompanied by the name and address o, 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,* In order to avoid trouble and, confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in ali 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by it may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

J. G. (Dover).— Zhe Nickel Plating Company, Birmingham, will supply you 
with what you want. 

A SusscriBer.— We cannot do better than refer you to an aiticle on “* Feed 
Water Heaters,” in our impression for December 8th. 

Co.uiery Locomotives.— We regret that, owing to the mistake of one of our 
correspondents, the locomotive engine which we engraved last week, at 
page 407, was attributed to another firm instead of to the real builders, 
Messrs. Black, Hawthorn, and Co., Gateshead-on-Tyne. 

Tue Raitway To Inpia.—Our attention has been called to the fact that a 
Jew of the closing sentences appearing under Sir John Macneil’s name, in 
our summary of the evidence, consisted of evidence given not by Sir John, but 
bu Mr. W. J. Maxwell, C.E., who has been actively engaged in the Buphrates 
Valley scheme. 

H. E. M.— Write to Mr. Forrest, 25, Great George-street, for information 
about the Institution of Civil Engineers, and to Mr. Marshall, Newhall- 
street, Birmingham, for particulars concerning the Institution of Mecha- 
nical Engineers. You will receive a pamphlet from each, in reply, 
containing all you wont toknow. We could not spare the space required 
to reply to your questions. 

J. DE N.—We fail to perceive on what grounds you claim that your screw is 
a success. The report of the engineer who tried it states thot in a given 
distance not stated it was beaten by four seconds by the old screw ; for the 
rest, no particulars are given of revolutions of engines, pressure of steain, 
nor, in fact, any information which would enable us to form an opinion 
concerning the value of the trial. 

M.— You have confounded the “ shearing” strain with the “ actual” strain 
on the bars, and also the formula for the strain on a solid web with that 
upon an open or lattice web. A shearing strain always acts in a vertical 
direction, and it is by resolving it into its horizontal and diagonal com- 
ponents that the actual resulting strains upon the flanges and bars of the 
web are obtained. If you study our former papers on “ Elementary Con- 
struction” you will fud out your error. : 





WIRE-CLOTH VALVES. 
(To the Bditor of The Engineer.) 
Sir,—Can any of your readers kindly inform me if an application of 
wire-cloth has been adapted to india-rubber valves ? 
2, Hope-terrace, Leith, December 18th, 1871. N. J. 





ROTHWELL’S VALVES. 
(To the Editor of The Engineer.) 

Sir,—Could any tet oblige me with the address of the 
patentee of Rothwell’s high-pressure steam and water valves? I believe 
the Ashcroft Patent Detector and Alarm Company made those valves, 
but they have now ceased todo so. It isa kind of valve that requi 
no packing. RK. 8. 





KENNEDY'S WATER METERS. 
(To the Bditor of The Engineer.) 

S1r,—Will you be so good as to allow me to ask, through your columns, 
if any of your readers can inform me of the address of the makers of 
the round india-rubber rings used for packing the pistons of Kennedy’s 
water meters? W. P. 

December 20th, 1871. 





Tae ENGIneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
Jrom the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. «2 «2 £0 14s. 6d, 
Yearly (including two double numbers)... .. +. £1 9a. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. THr ENGinee is registered for transmission abroad. 

Letters relating to advertisements and the publishing department of the paper 
are to be addressed to the Publisher, M.. George Leopold Riche ; all other 
letters to be addressed to the Editor of Tae Exctneer, 163, Strand. 

Advertisements cannot be inserted unless delivered before six o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stampa in payment. 
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STEAM ENGINE CYLINDERS. 

THE correspondence which has recently appeared in our 
pages on the subject of jacketed pa we ha ew ample 
proof that much has yet to be learned about steam engines 
even by otherwise able and competent engineers. Any one 
favoured with opportunities for acquiring information 
concerning what is being done by the most successful 
firms, will soon discover if he think proper, that even 
when excellent results are obtained as regards economy 
of fuel, they are but too often got by the applica- 
tion of the rule-of-thumb system to in one sense 
pn, eng a problems, It was discovered as far back 
as Watt’s time, that by keeping a cylinder hot, less fuel 
was required to do a given amount of work than 
sufficed when the cylinder was cooled down by sending 
injection water directly into it. The separate condenser 
got rid of the injection water; but it was soon perceived 
that this was not enough, and the steam jacket was added 
with advantage. Almost every engineer knows now-a-days 
that a cylinder should be kept as hot as possible; but very 
few makers of steam ee understand the precise 
reasons why a cylinder should be kept hot. If questioned 
on the point, they say glibly enough, “ If you don’t keep it 
hot the steam is condensed and wasted,” but in almost 
all cases the belief is held that the dreaded condensation 


takes place by conduction through thesubstance of the cylin- | this 


= to the <aiieiiiteees douinks ae newer 
ut we are no ing now of particular firms, but of the 
great mass of engine makers, who, if they use jackets at all, 
use them with but a dim glimmering of an idea concerning 


the principles on which operate for eae We have 
explained and re-explained the action of the steam jacket 





and the phenomena which occur within a cylinder, we hope 
with benefit to some individuals ; but it is none the less 
certain that we may now treat the subject from a slightly 
different point of view without saying something that 
every one is sure to know all about beforehand. 

Let us see how much steam it is possible to lose 
by leaving a cylinder and its appurtenances absolutely 
unclothed. We may for practical purposes regard 
the cylinder under such circumstances as an air sur- 
face condenser. Peclet, our great authority on these 
questions, shows that if a current of air at 59 deg. Fah. be 
suffered to flow over cast iron tubes, steam will be con- 
densed within them at the rate of 0°36 lb. per square foot 


of} per hour. The cylinder of a steam engine is a tube, and 


air circulates round it because, being warmed by the heated 
metal, it continually rises and is replaced. Now a fairly 
good engine will give one horse-power indicated for every 
30 Ib. of steam passing through it per hour. On Peclet’s 
data, the quantity of surface required to condense 30 lb. of 
steam per hour would be 10°8 square feet. To be on the 
safe side, however, and to eliminate fractions, we shall 
suppose that every 10ft. of unclothed surface represent 
a loss of one horse-power indicated per hour. Let us see 
how this fact will apply in practice. The cylinder of an 
8-horse | sagen engine is, we will say, Qin. dia- 
meter. e piston stroke is l4in. Then the surface 
exposed by the cylinder, valve chest, lids, &c., will not be 
far short of six square feet. The loss incurred therefore by 
not clothing the cylinder as far as external cooling is con- 
cerned, will amount to about °6 of a horse-power per hour, 
and this loss will be approximately constant whatever the 
weight of steam through the engine. As, however, 
‘6 of a horse-power bears an appreciable proportion to the 
power likely to be developed in such a cylinder, it is worth 
while to lag the cylinder gs by which the loss will 
be reduced to a mere nothing. t us turn now to an 
engine of, say, 250-horse-power nominal. We shall allow 
an baie ten circular inches of piston per nominal horse. 
In other words, the cylinder will have a diameter of 
56‘5in. nearly, Let the stroke be 8ft., a common propor- 
tion. The cooling surface of such a cylinder with its 
appurtenances would be about 170 square feet, which would 
suffice to condense about 17 horse-power of steam per hour. 
If the engine indicated 500 horse-power the loss would 
therefore be very nearly ;\;th of the whole work done, If 
the portable engine worked up to 16 horse-power, the loss 
would be nearly jth, It is more probable, however, that 
the large engineis worked to three times, than it is that the 
rtable would be worked to twice its nominal power. It 
is evident, in any case, that small cylinders require to be 
more carefully clothed than large cylinders. Clothed or 
unclothed, however, no conceivable theory based on the 
of heat to the outside of the cylinder will account 
for the enormous condensation which takes place in un- 
jacketed engines expanding steam more than two or three 
tim 


es, 

We have before now shown that if it were possible to 
construct a cylinder of perfectly non-conducting materials 
we should have the nearest possible approach to a perfect 
steam engine. The temperature of the cylinder would 
have no effect whatever on the steam, if the metal were 
absolutely incapable of absorbing heat. The action in 
such a cylinder would be as follows :—Saturated steam 
would enter from the boiler at the beginning of each 
stroke. As work was performed a portion of the steam 
would be condensed, and as expansion proceeded the tem- 
perature of the steam would fall, but no condensation 
would take place, as a consequence of expansion alone; 
on the contrary, as the total heat of steam ‘slightly 
augments with each rise in pressure, steam, when 
suffered to expand without doing work, becomes sen- 
sibly superheated. As, however, in the case under 
consideration, condensation would take place, because 
the loss due to the performance of work greatly exceeds 
the trifling gain proper to expansion, it follows that a 
small quantity of water would age 4 be deposited on 
the sides of the cylinder, piston, &., but not much, be- 
cause the condensation proper to the performance of work 
taking place through the whole y of the steam, the 
water would be held in suspension and carried off to the 
condenser. The indicator curve would be lower than that 
proper to Marriotte’s law by an amount measured by the 
condensation and consequent reduction in the volume of 
steam, caused by the performance of work, At the end of 
the stroke the steam would rush to the condenser, but no 
re-evaporation of water deposited on the sides of the 
cylinder would take place other than that proper to the 
sensible heat of the deposited moisture. When the return 
stroke was complete, and steam was admitted for the 
second time, it would find the cylinder in precisely the 
same condition as at first; there would be no condensa- 
tion due to cold surfaces, and so the process would pro- 
ceed, and the maximum economical result would be ob- 
tained. Now, in practice, it is en we to obtain a 
cylinder which is an absolute non ‘bent of heat, but 
we can bring the metal of which it is com to such a 
condition that it may be regarded as ly neutral. It 
is well known that when two bodies have exactly the 
same temperature, no interchange of heat will take place 
between them. If, therefore, we heat the cylinder to pre- 
cisely the same temperature as the entering steam, no con- 
densation wil! take place. The metal may be regarded as 
neutral, and the action will be just the same as that 
in a perfectly non-conducting and non-absorbing cylinder. 
We can reduce the cylinder to this condition by the 
application of a jacket, If the engine worked without ex- 
pansion,’ no transference of heat the jacket to the 

linder would take ome due, first, to the fact 
that the steam within inder would fall a little in 
temperature owing to the ormance of work—and even 

is effect would probably only take place because it is impos- 
sible to work an engine without cutting off communication 
with the boiler before the stroke is com d, secondly, 
because the cylinder, being opened to the condenser at the 
end of the stroke, its inner would be made cooler than 
its outer surface, consequently heat would be transmitted to 
the condenser from the jacket, If, however, the interior of 





the cylinder were quite dry—as it ought to be—the loss 
from this cause would be very small. It is certain, how- 
ever, that a considerable quantity of steam is condensed in 
all — beyond that which can be accounted for by the 
work done; and this is no doubt due to the fact that the 
metal of the cylinder is kept, necessarily, at a temperature 
intermediate Saneee that of the jacket and that of the 
condenser, though nearer to the former than the latter. 
Just at the end of the stroke the inner surface of 
metal is so far cooled down that even when the jacket is 
used a small quantity of steam just entering is condensed. 
This is not re-evaporated until near the end of the stroke, 
and then it is done at the expense of the steam in the 
jacket, and it acts especially injuriously in that it wets the 
steam flowing to the condenser, and thereby renders it a 
good conductor. It must not be forgotten that heat 
takes some little time to traverse the sides of the cylinder. 
It is quite possible, therefore, that a sudden rush of wet 
steam at the opening of the exhaust may reduce the tem- 
perature of the inside face of the cylinder very considerably, 
and before heat can reach this surface again from the jacket 
the steam port opens, and the fresh steam comes at once in 
contact with a surface some degrees colder than itself. 
Water is deposited, and has to be re-evaporated at the ex- 
pense of the jacket, and so represents 4 dead loss, in that 
it has been twice evaporated and done work but ouce, 
From this it appears, first, that the sides of the cylinder 
should be made as thin as possible; and, secondly, that they 
should be of good conducting material. It may be ur, 
that, under these conditions, the condensation in the jacket 
will be increased because of the influence of the condenser 
during the exhaust; but this argument has no force. If 
we but keep the exhausting steam and the sides of the 
cylinder, &c., dry, there will be no sensible loss, Expe- 
rience has proved that practically no condensation occurs 
in a jacket when the engine is kept standing for long periods 
at the end of its stroke, communication _— freely open 
between the cylinder and a condenser holding a good 
vacuum. Paradoxical as it may seem, the best way to 
prevent useless condensation is, as we have said, to make 
the material of the cylinder as thin as practicable and of 
the best possible conductor. 

There is a practical objection to the use of the jacket to 
which we have not yet referred. High-pressure steam, 
especially if quite dry, appears to exert a peculiar solvent 
effect on cast iron, A y we hear rumours in numerous 
directions of the rapid wear of the high-pressure cylinders 
of compound engines, an evil which grows in proportion 
with each augmentation of the weight of the casting. It 
appears to be fortunate that the remedy for this evil affords 

e best possible method of applying the true theory of the 
jacket in practice. In certain cases the jacket is made by 

utting a thin steel tube into a cast iron cylinder 
red out to receive it. The Reading Works Company 
have brought this system of construction to great perfection, 
for example, with excellent results. How far the scheme 
is “applicable to marine engines we are unable to say. We 
suggest that especially in marine engines, instead of steel — 
notably an uncertain material—hard brass, or more strictly 
speaking gun-metal, liners should be used for the high- 
ressure cylinders. Properly made the material is much 
fete than cast iron, and will take a beautiful surface; 
whilethe material being anexcellent conductor, would comply 
with one of the fundamental conditions of eminent success 
in using the jacket. The idea is a mere extension of-the 
system of liningair pumps. We do not claim it as original, 
but we believe this is the first time the scheme has been 
mentioned in any journal; and it appears to us to be well 
worth the consideration of engineers engaged in the con- 
struction of large steam engines working with considerable 
pressure, 


THE PRESERVATION OF IRON SURFACES, 


ALTHOUGH it might be injudicious to pass comments on 
the Megera case, per se, whilst yet the investigation is 
going on, yet in so far as testimony bears upon the preser- 
vation of iron structures generally, we make no apology for 
offering some remarks suggested by revelations which have 
already been made, The agencies conduciag to the disin- 
tegration of iron merit the fullest consideration. Some 
cases of wear and tear involve only questions of expense; of 
the wearing out of a substance renewable at a cost greater 
or less, no question of safety to life or limb coming upon 
the field of debate. A moment’s consideration will make 
apparent the fact that the disintegration of some iron 
structures does not belong to this category. To begin 
with iron ships, for example, the Me calamity was not 
needed to impress the fact that on the oxidation or non- 
oxidation, the integrity or degeneration of a few square 
inches of an iron plate, the whole question of the safety or 
the perdition of a ship’s crew turns. Take, again, the case 
of tubular bridge constructions and iron msion bridges, 
of which the two structures across the Menai Straits are 
Pition although the thought ia larmingly diequisting, that 

ion, ught is ingly disquieting, that 
day by day they grow weaker, and that no means of effect- 
ing repairs, wholly reliable and satisfactory, are known to 
exist. Granting—and the postulate is not logically to be 
evaded—that the inferior limit of cohesion is slowly but 
surely approaching, there must come a time when a crash 
will occur—a catastrophe at the very thought of which 
the blood curdles. To ignore an inevitable result 
merely for the cause that reflection is disquieting, is the 
very reverse of practical common sense. Rather study 
conditi making the best of unfavourable actualities, 
peter teeter aman! vor tey be future against—more than 
contingencies—certainties, by the utilisation of such aids as 
science has put within reach. For reasons that will be ob- 
vious without ifying them, we regard the preservation of 
iron ships as of less pressing import than that of suspension 
and tubular bridges, Whether a ship be of wood or of 
iron, its normal or calculated life is not Some fifty 
years, may be fairly considered as a long term of 
existence. times of , ble calamity to a ship are com- 
ively short, viz., rom to ; moreover, even 
eon > den taiientiaanabedicans a leak occur, 
the disintegration exist, 





and , no means of 
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the pumps are still a resource which, as we have seen in | 


the case of the Megyera, may fairly be relied on to tide over 
the utter catastrophe of sinking and utter destruction. 
To our mind, the actuality of iron bridges, tubular and sus- 


proved that, under the condition of immersion in 
sea water lead oxide paint laid upon an iron sur- 
face is prone to be decomposed, ‘and to evolve 
metallic lead, the effect of which has already been 


pension, is far more serious. Whereas a ship is designed | illustrated by the case of iron palings lead socketed. If ex- 


und constructed to last only a short time, a bridge, com- 
paratively so to speak, is meant for a’/ time. It behoves 
the engineer, then, toponder well the elemental deteriorating 


forces which act upon the material of their construction. | 


Chemically regarded, the relations of iron to external in- 
tluences are not difficult to enunciate. 
taken, for purposes of investigation, as presenting itself in 
the three states of actually pure iron, of impure though still 
malleable iron, and of cast iron, which latter, chemically 
speaking, is the metal in its major degree of impurity. 
For practical purposes, we may eliminate the first. 
Absolutely pure iron is a mere chemical curiosity, 
never occurring in practice, and not often met 
with in chemical laboratories of research. Ordinary 
wrought iron—which is the metal in its highest state 
of practical purity—and cast iron, are the only forms 
with which we have to concern ourselves in any in- 
vestigations relative to protecting the metal against external 
agencies. Now the fact may be taken as proved, that 
if iron be absolutely protected against external agencies it is, 
chemically speaking, indestructible. We concede that 
through one of many cireumstances—prolonged vibration 
being of the number—iron may assume a new mole- 
cular state, a state more or less crystalline, in point 
of fact, whereby its cohesion is weakened. Fortu- 
nately, however, this result in practice is found to 
be rare, more rare indeed than either theory or labora- 
tory experiments would seem to promise. Whether rare 
or frequent, the condition is one that holds out no hope of 
amelioration, and hence the engineer must be content to ac- 
cept it as an integral fault and drawback—a negative quan- 
tity in the summation of the qualties of an indispensable 
metal. To internal, molecular, or mechanical causes of iron 
weakness, we do not propose to give attention just now, ouly 
summarising the chemical conditions which affect iron exter- 
nally, What engineering practice requires is some material 
which,superimposed upon iron, wrought or cast, shalliscreen 
it from the elements, for all time if possible. Now in supply- 
ing an indication or hint, an iron casting, if thoroughly 
studied, is expressive. ‘The circumstance must have come 
home to the apprehension of every observant engineer that 
an iron casting if taken from the mould, and neither filed 
nor otherwise abraded, may be exposed to air and mois- 
ture for long periods with hardly any effect. If filed 
however, planed, or otherwise disintegrated, then it is found 
that on the parts so meddled with,the elements work 
corrosion proportionate to their kind and their degree of 
concentration. Pursuing investigation it will be found 
that the immunity depends upon a superticial glaze, readily 
discriminated as the silicate of iron, This casualty points 
to the artificial use of some sort of silica glaze for the pre- 
servation of iron surfaces both wrought or cast, but, unfor- 
tunately, except in very rare instances, the artificial use of 
any such silica glaze is impossible. Many attempts to em- 
ploy silica have been made, using this material in the con- 
dition of soluble glass. ‘These experiments have been invari- 


ably unsuccessful, and for very sufficient reasons, Except the | 
silica glaze could be laid on by some igneous process, the | 


probabilities of duration would be against it. The very cir- 
cuwstance of the glass being soluble affords a strong pre- 
sumptive reason that it, under natural conditions, should 
in the end wash away. Accordingly we have never seen any 
sort of artificial silica glaze which fulfils the indication de- 
sired, and we have no belief that further experiments in 
this direction will accomplish what past experiments have 
failed to achieve. 

Before further investigating the qualities of other iron 
surface coverings, it will be well to pass under con- 
sideration the merits of the so-called galvanising pro- 
cess, otherwise the covering of a surface of iron with a 
thin surface of zine. This process is known to be 
very efficient up to a certain point when applicable, but a 
zinc covering, however thick, will not protect iron in per- 
petuity, as is sometimes erroneously imagined. The 
science of zine covering is very ill apprehended, though its 
principles and practice can be easily set forth. It isa law 
that when two metals come in contact, one of which is 
more easily acted upon than the other, that the metal of 
uaturally lesser destructibility is wholly protected so 
long as a competent amount of the other metal 
remains to be sacrificed. The result will wholly depend 
on the nature of the metals used, If the metallic couple 
be lead and iron, then it is the latter which suffers, as we 
tind when iron street palings are fitted to their sockets with 
lead. ‘The pairing of copper with iron is still more destruc- 
tive to the iron, hence the well-known impossibility of 
copper sheathing the bottom of an iron ship. Tin and 
iron constitute another metallic couple in which iron is the 
metal sacriticed, as we constantly see in the example of tin 
plate. Here, so long as the tin surface actually remains 
intact, of course the underlying iron is hermetically sealed, 
and no chemical effect can happen; but so soon as the tin 
is disentegrated, exposing the iron, than the latter perishes 
much faster than had there been no tin at all. The coupling 
of zinc with iron so completely reverses voltaic condi- 
tions that the zine alone suffers, aud even when the zinc 
is all oxidised the resulting oxide constitutes a mechanical 
protection of no small efficiency. The so-called galvanisation 
of iron, then, although efficient up to a certain point when 
applicable, is under so great a variety of circumstances in- 
applicable that a competent and generally available mode of 
protection has still to be sought. In the investigation of 
this we come to the diverse category of paints, by what- 
ever name designated. These have to be considered in 
reference to the two points of vehicle and pigment, both of 
which have to be taken count of. Amongst the most fre- 
quent of pigments is lead oxide in one of its many varie- 
ties, but we venture to affirm that no one pigmentary matter 
for iron surfaces can have somany powerfulobjectionsalleged 
ugainst it from the side of theory, or a heavier inculpation 
from the records of practice, As a sup rotection to 
the bottom of iron ships, lead oxide least well responds to 
the result intended. The fact has been conclusively 


This metal may be | 








| perience he appealed to, as results have proved, there can be 


nothing more clearly indicated than the utter abandonment 
of lead oxide as a pigment for this class of work, no matter 
what the vehicle of incorporation may be. As a pigment 
or body colour for iron surfaces, we believe that oxide of 
iron is, if not the best, the best available; but as will 
presently be seen, we lean to the opinion that the very 
best protective paint, if paint it may be called, for the pro- 
tection of iron, is marine glue, dissolved in the curious 
fluid cupro-ammonium. It may be either used alone or in 
combination with a certain percentage of white arsenic. 
This semi-fluid never blisters, not even when laid on hot 
surfaces, it dries in half an hour; and, so far as theory 
furnishes indication of futurity, it should be imperishable. 
There are some to whom the very sound of copper in 
connection with iron will come as an evil omen, but the 
alarm is misplaced. Whether a copper solution shall 
destroy iron or protect it will depend wholly on the nature 
of the copper solution. For example, a solution of ordinary 
blue vitriol, or sulphate of copper, acts so rapidly on iron, 
that it may be even used instead of aquafortis for etching 
on iron or steel plate; but as for cupro-ammonium, a 
bright steel or iron surface, if immersed in this, never 
rusts or otherwise tarnishes, so that a cupro-ammonium 
bath would perhaps be the best means known of protecting 
from rust delicate steel goods, such as surgical instruments. 

Having treated thus much of the means of protecting 
iron surfaces from ravages of the elements, it may be well 
to particularise as to what those changes are. Oxidationis 
commonly but erroneously spoken of as though it were the 
only agent promoting the destruction of iron. This is so 
far from being the case that both chlorine and sulphurous 
acid are far more disintegrating. Chlorine, however, so 
seldom is developed in air, that practically it may be left 
out of account; though as to ships’ bottoms, the chlorine of 
chlorides in sea water has a wide sphere of practical 
destruction. Far otherwise is the case with regard to sul- 
phnrous acid, a gas which, associated with moisture, as it 
is, in railway tuonels, wreaks sad damage on all iron strac- 
tures exposed to its influence. It may be well to remark 
also that, wherever sulphurous acid exists in any consider- 
able quantity, the zinc surface of galvanised iron is no pro- 
tection, the former metal undergoing solution so fast, when 
coming into contact with sulphurous acid and moisture, 
that washing away bodily is the fittest expression indica- 
tive of what happens under these circumstances. 


ASBESTOS PISTON-ROD PACKING, 


Few engineers who have to do with the steam engine 
are ignorant of the trouble which is met with iu obtaining 
a really good piston-rod packing. Sound hemp, properly 
“laid up,” and copiously lubricated, makes a tight joint 
enough for a time, especially if the rod is in first-rate con- 
dition; but the period of tightness is usually short, and the 
gland requires constant screwing up, and much friction 
results which is very prejudicial in small engines, If hemp 


worse when we have to do with high steam, especially if 
the steam is slightly superheated. A process of slow car- 
bonisation appears to go on, the hemp packing loses 
its elasticity, and becomes nearly useless for its intended 
purpose. All manner of schemes have been tried to get 
over the difficulty, combinations of cotton,india-rubber, and 
wire gauze, such, for example, as Crickmer’s patent packing, 
have hitherto given on the whole the best results, One 
inventor, indeed, dispenses altogether with cotton and 
rubber, and uses copper wire gauze alone. In this case 
the tightness of the joint is no doubt secured by the pre- 
sence of water and oil lodged in the meshes of the gauze; 
and we have received very favourable reports from those 
who have tried this packing. It is still certain that some- 
thing better than anything hitherto in use is required, and 
we have a strong belief that this something is supplied by 
asbestos, 

Asbestos is a mineral fibre consisting of silicate of mag- 
nesia, silicate of lime, aud protoxide of iron and manga- 
nese. In mineralogical parlance, it is a fibrous variety of 
actinolite or tremolite. It exists in vast quantities in 
the United States, also in the Tyrol, Hungary, Corsica, 
Greenland, Wales, Cornwall, Banitishire, and in the north 
aud east of Ireland. It is found under various forms, from 
that of soft silky fibres to that of a hard block capable of 
taking a polish, As a rule, the lumps or blocks taken 
from the vein are easily broken up and separated into 
fibres extremely flexible, and elastic in the sense that each 
fibre admits of great extension in the direction of its 
length without contracting again, greasy to the touch, and 
very strong. The fibres varv in length from a couple of 
inches to about two feet. They can easily be spun or 
woven if proper precautions are used, Furthermore, 
asbestos is an admirable non-conductor of caloric, and it is 
practically indestructible by heat. All these conditions 
are just those which are required in a material for piston- 
rod packing; and it is therefore somewhat strange that 
until a very recent period no one thought of utilising 
asbestos for this purpose. The credit of suggesting it 
as a piston-rod packing is due, we believe, to Mr. St. 
John Vincent Day, C.E., who on the 5th inst. read 
a very interesting paper on “Asbestos, with special 
reference to its use as steim engine packing,” before 
the Institution of Engineers and Shipbuilders in 
Scotland.” The new packing, we learn from this paper, 
was first used in America with much success, and it 


has since been tested in this country with results of | 
In referring to the | 
packing | 


which we shall speak in a moment. 
value of the new packing, Mr. Day said :—* The 


used for piston aud valve rods or spindles has, as we all 
know, three prime elements of destruction to contend with, | 
namely, an elevated temperature, friction, and moisture, 
and one of them only, namely, friction, has any appreciable | 
effect on asbestos packing when the mineral is pure and | 
properly prepared. No matter how high the temperature 





n , ines, iF ine | stacles to the use of very high-pressure steam. 
1s bad in the case of Jow-pressure engines, it is infinitely | 





of the steam, how rapid the stroke of the piston, or how 
great the pressure of the steam, the packing seems to be 
unaffected by those conditions. In America, where the 
new packing was first used, some of it was taken from the 

iston-rod stufting-box of a locomotive engine, after having 

een in, and the engines at constant work, for three months, 
with steam at 130 1b. pressure per square inch, and making 
an average daily run of 100 miles, including Sundays; and, 
as you can see by the sample shown, the fibre, with the ex- 
ception of being discoloured by oil and iron, is just as 
flexible and tenacious as originally. After having been 
once disintegrated, it appears impossible to so pack or mat 
the fibres together that they are not easily separable by the 
fingers.” 

Asbestos packing was first used in Great Britain by Mr. 
Benjamin Conner, locomotive superintendent of the Cale- 
donian Railway, and Mr. Day exhibited to the members of 
the Institution the packing of a locomotive stufting-box 
which had been used on that line from the 27th of July, 
1871, to the 18th of November. The engine in which it 
was used has outside cylinders, and single drivers 8ft. in 
diameter. The piston stroke is 2ft. The engine was em- 
ployed in working the fastest train on the Caledonian line; 
to wit, the 10 a.m. express from Glasgow, reaching Carlisle 
at 1 p.m., with three stops on the journey. The best 
ordinary packing lasts, under these conditions, two months 
at most, rarely so Jong, and the gland requires constant 
screwing up. The abestos {packing was apparently as good 
as when it was put in, and the engine had run a distance 
of 2000 miles in three weeks, during which the gland 
screws had never been touched. The following letter from 
Mr. Conner to Mr. Day contains valuable testimony to the 
excellence of the packing :— 

The box herewith contains the asbestos packing put into a piston- 
rod stuffing-box of one of our main line service passenger engines 
on 27th July, and taken out on 18th November ; in that time the 
engine had run 14,070 miles. 

As the packing was put in coiled instead of being cut into rings, 

the gland was nearly home on 12th September, and ar additional 
ring was put in at that date. 
In the course of the discussion Mr. Conner stated 
that, “The advantage of the asbestos packing over the 
soapstone packing was, that with the latter, at the high 
temperatures of steam from 125]b. to 1201b., the lower 
portion of the packiug got thoroughly charred, aud another 
ring had to be put in after the first week ; so that in course 
of a month the packing had almost entirely changed. ‘The 
asbestos packing being practically incombustible did not 
waste; he suggested that the covering of the packing 
should be made of incombustible material also, At first 
he had applied it coiled round the piston-rod continu- 
ously; but he thought it should be applied in rings. The 
inside of the packing seemed to him as fresh as when first 
putin. He believed it took less oil to lubricate the piston- 
rod, for the oil remained on the rod, not being absorbed 
by the packing. It kept the rod beautifully polished, 
more so than with any other packing.” 

We think that with such testimony as this before us, 
supported further by that of Mr. David Rowan, who spoke 
to the value of asbestos packing for marine engines, we 
are fully justified in holding the belief that this mineral 
will supply a way out of one of the most troublesome ob- 
There is, 
furthermore, not the slightest chance of the supply being 
exhausted; on the contrary, it is likely to last as long as 
our coal-fields, We are unable to say at present what the 
price of the asbestos packing is, or where it can be obtained. 
It is, probable, however, that when once the value of the 
material as a packing is recognised, its regular manufac- 
ture in this country will follow. 








THE CORNISH PUMPING ENGINE. 
No. XIX. 
The Valve Gear.—In continuing to illustrate details of 


| the Cornish engine, we this week publish details of the 


valve gear of a 50in. engine. The details represented in 
Figs. 1, 2, 3, 4, 5, 6, and 7, page 430, are all drawn in the 
position which they would occupy supposing all the valves 
to be closed. Fig. 12 is the side view of the gear arbor 
posts. The quadrants, Figs. 1 and 2, are usually fixed 
on the arbors outside the posts. Fig. 3 represents the 
position of the sterm, equilibrium, and eduction eyes ; 
Fig. 4, the equilibrium release quadrant; Fig. 5, the handles 
and horns; Fig. 6, the weight eyes ; and Fig. 7, the lock- 
ing quadrants. It will be seen that the valve rods which 
connect the gear eyes with the valve levers must be 
cranked to clear the gear arbors for the equilibrium and 
eduction eyes. Sometimes the weight eyes are connected 
to weighted treadles placed in the cockpit, and at other 
times simple weights are hung on the rods. Grose, in 
some of his engines, made the steam valve to serve as a 
governor valve as well, by employing a treadle weight for 
the steam arbor, with a screw adjustment which could be 
actuated from the engine floor, and which enabled the 
engine man to adjust the lift of the valve to the require- 
ments of the engine. Fig. 11 represents a portion of the 
plug rod with the expansion tappet frame. A plan of the 
double plug eyes, shown in elevation in Fig. 11, is repre- 
sented in Fig. 13. Fig. 8 is a plan of the single plug 
eyes for the other. 

Fig. 10 is an elevation of the injection gear plug rod. 
A sm] set-off is provided on the eduction weight rod, to 
which the cheek, marked @ in Fig. 10, is fitted, the cheek 
marked 6 being fitted to the injection valve, so that the 
injection valve is made to open simultaneously with the 
eduction valve. Fig. 9 is an elevation of the air pump rod. 

In our impression of the lst of this month we pub- 
lished a tracing of a 60in. engine, with a specification 
of the same. We now publish below a specification of the 
boilers for the said engine. 

To be three boilers, each according to the following 
specification. 

To be 30ft. long and 6ft. Gin. external diameter. 


| The shell to be of best Staffordshire plates, .7,in. thick 


throughout, with manhole surrounded by a welded ring 
of in. plate by 4in. wide, double riveted, and provided 
with a prep*r manhole cover, The hole for stop valve 
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to have a similar ring to that of the manhole, riveted flush 
with countersunk rivets. Shell to be riveted throughout 
-with 3in. Lowmoor rivets. The breadth of the cap to be 
2‘in., and the distance between centres of rivets to be 2in. 

The tube to be 4ft. 2in. external diameter, of best 
Staffordshire plate, save for a distance of 10ft. from 
the front by two-thirds of the circumference over 
the fire-bars, which is to be of Lowmoor iron. To be 
Zin, thick throughout. No seam to be directly over the 
fire grate. The riveting to be similar to that of the shell, 
with Lowmoor rivets, 

The tube to be strengthened by means of four welded 
angle iron rings, each 3in. by 3in. by tin. of B. B. H. iron. 
The rings to be riveted with #in. rivets spaced about 6in. 
apart, and each ring to be kept Zin. from the plate by means 
of a washer around each rivet. 

The ends to be of best Staffordshire plate, °;in. thick ; 
to be secured to the shell and tube by meaus of welded 
rings of B. B. H. angle iron, 3in. by 3in. by tin., and 
to be stayed by means of four gusset plates to each, and 
each 6ft. long on the upper side, and extending to meet 
the tube on the other. The gusset plates to be 3in. thick, 
and to have double angle irons 3in. by 3in. by }in., to be 
riveted with fin. Lowmoor rivets spaced 2in. between centres. 

Each boiler to be tested to a pressure of 110 1b. per 
square inch hydraulic pressure. 


FOREIGN PERIODICAL LITERATURE. 

Tue “Comptes Rendus” of the French Academy of Sciences 
for the 27th ult. contain some observations by M. des Cloizeaux 
on the crystallographic and optical properties of montebrasite, a 
new mineral which we noticed in our abstract of the proceedings 
of the Academy for July 31 last. A. de la Rive (p. 1254) 
makes some remarks on Marey’s recent investigations of the 
electrical discharge of the torpedo-fish. P. A. Favre (p. 1258) 
continues his thermical researches on electrolysis, which we have 
mentioned on several previous occasions. M. Moison (p. 1267) 
communicates a short note on the use of sea-water for culinary 
purposes, Whilst sea-water may be successfully used in mixing 
the ingredients of bread, it is wholly unsuited for the prepara- 
tion of soups, although the proportion of salt which it contains 
is not too great for the latter purpose. The author propounds 
the theory that some chemical change takes place during the 
operation of baking which does not occur during the preparation 
of soup. At p. 1268 there is an account of three enormous me- 
teorites (said to be the largest known) discovered in Greenland, 
weighing 49,600 lb., 20,000 lb., and 10,000 Ib. respectively. Two 
of them are now in the national museum at Stockholm. T. 
Schlesing follows with a process for determining potash 
and soda based on Serullas’ method, which consists in 
transforming these bases into perchlorates. Chabrier (p. 1273) 
investigates the causes of the alternate predominance of 
nitrous and nitric acid in rain water, according to the 
season and the prevailing atmospheric conditions. M. Sacc 
follows with a paper on the properties of drying oils. Having 
found by experiment that linseed oil varnish increased in weight 
by contact with the air, he was surprised to find that two strips 
ot deal, coated with varnish, weighed Jess after exposure for 
forty-eight hours. He attributes the fact to the displacement of 
their hygrometric moisture by the varnish. The thinner the 
layer of varnish the quicker it dries; it is. therefore, a loss of time 
and a waste of varnish to lay on thick coats, as the outer layer 
forms a coating impermeable to the air. It is to this cause that 
the cracking of the paint of pictures, where the colour has been 
laid on in large masses, is due. P. Thénard communicated some 
further details regarding the use of linseed oil varnish as a paint 
for preserving wood. W. de Fonvielle (p. 1279) explains the 
cause of the musical sounds which are sometimes produced on 
opening the escape valve of a balloon. S. Meunier contributes a 
note having reference to a series of valuable papers presented to 
the Acadewy some months ago, on the origin of meteorites, 
At the meeting of the 4th inst. Father Secchi described a new 
micrometer adapted for measuring the height of the solar pro- 
tuberances, and also ccntributed a note on solar temperature 
(pp. 1297, 1801). Passing over a paper by M. Le Verrier, con- 
taining the results of some observations of the November 
meteors, we come upon one of M. Tresca’s ingenious discussicns 
of the theory of working metals. It would not have occurred to 
every one to make the “scrap” produced by a lathe or planing 
machine the subject of a theoretical investigation, as M. Tresca 
does in the memoir before us, which also contains some reflec- 
tions on the form of cutting tools. In the concluding paragraph 
he applies his theories to the plough, ‘ which may he regarded 
as a cutting tool working under special conditions.” This is fol- 
lowed by H. Resal’s researches on the calculation of the fly- 
wheels of condensing engines working expansively. M. de Mag- 
nac, in the course of a paper on the determination of the differ- 
ence in longitude of two distant points by means of the chrono- 
meter, states that such difference may be ascertained with exact- 
ness by the use of Taylor's series. Lecoq de Boisbandran 
(p. 1322) makes some observations on Favre’s proposal (noticed 
by us last week) to make use of the voltaic current for the pur- 
pose of effecting the separation of certain metals. L. C. de 
Coppet (p. 1824) states that he has succeeded in preparing super- 
saturated solutions of sulphate of soda by dissolving the 
anhydrous salt in cold water. Supersaturated solutions of 
carbonate of soda and sulphate of magnesia may also be 
prepared in a similar manner. <A. Renard gives, at p. 1330, a 
method of detecting ground-nut oil in olive oil, based on a peeu- 
liar reaction of arachidic acid, which is a normal constituent of 
nutoil. Scheurer-Kestner and Meunier publish the result of 
their researches on the composition and heat of combustion of 
lignite (p. 1332). In all the samples but one the heat of com- 
bustion was greater than that which should have been obtained 
according to Dulong’s Jaw, but in all cases it was below the sum 
ot the heats of combustion of the carbon and hydrogen, in this 
respect differing from coal. The authors show that it is quite 
impossible to judge of the value of fuel of this nature from its 
elementary composition. They arrange the three substances, 
cellulose, lignite, and coal in a series as regards their heat of 
combustion. Cellulose, when transformed into lignite, under- 
goes a certain change with absorption of heat, and the same 
thing occurs when lignite is transformed into coal, but in the 
latter case the absorption of heat is very much greater. S, 
Meunier communicates a short note on the structure of meteoric 
stones, and describes a new method of obtaining the peculiar 
markings known as Widmannstiitten’s figures. 

Io, 289 of the “Génie Industriel” opens with a description 
of Allard-Ferré and Sons’ hine for finishing leather. The 
skin to be operated upon is stretched on a table running on rails 
which allow each portion of the skin to be brought successively 
under the action of the tools, These tools are capable of sliding 





| in overhanging brackets, and are moreover adjustable se as to 
| bear with greater or less force on the skin. At p. 228 we find 
| an obituary notice of Stanislas Sorel, the inventor of a method 
of galvanising iron. Schaeffer and Budenberg’s instrument for 
recording the motion of a train is described at p. 234. Unlike 
many others it does not profess to give an accurate register of 
the velocity of a train, but simply records the comparative periods 
of rest and mution. A plate carrying a disc of paper is set in 
motion by clockwork, and a pencil is made to bear against this 
paper disc. So long asthe train is stationary the pencil marks a 
concentric circle, but when the train starts a very delicate 
pendulum in connection with the pencil is set in motion, and a 
wavy line is the result. When the train stops the motion 
of the pendulum also ceases, and the pencil again traces 
an unbroken concentric line on the disc of paper, which is 
divided into sectors indicating hours and minutes. This 
is followed by a notice of Férouelle, Saphore, and Gillet’s em- 
broidering loom, the principal feature of which is the substi- 
tution of a perforated revolving drum for the ordinary Jacquard 
apparatus. E. Deligny (p. 249) gives the particulars of his 
method of preparing soluble phosphate of lime for agricultural 
purpeses. Barreau-Pinchon's surface condenser is described and 
illustrated at p. 253, and at p. 260 we find a notice of Giovan- 
nini’s improved gas meter. In the next article Hérail de Fon- 
clare’s improvements in the manufacture of glass are described. 
The principal feature is the use of two different furnaces for 
making the glass (that is, for fusing the various constituents into 
a homogeneous mass) and for working it, thus effecting a great 
saving in fuel. N. J. Poutiloif gives, at p. 269, the particulars 
of his method of obtaining iron of various qualities for casting. 
It appears to consist in submitting the fluid metal to a process 
somewhat similar to the Bessemer process. 

In No. 3 of the “ Zeitschrift fiir das Berg, Hiitten, und Sali- 
nenwesen in Preussen,” we find at p. 87, a very elaburate in- 
vestigation, by E. Richters of the properties of the coals of 
Lower Silesia, which is mostly of local value. 
the author had in view were to determine the heating power, 
the coking properties, and the gas-producing value of the various 
samples submitted to him. The opening of the paper is devoted 
to a description of the methods employed, but it does not admit 
of an abstract. This is followed by a paper on the cost of 
haulage in the various pits of the Saarbruck coal-field during 
the last few years. It is neither so full nor sv interesting as the 


tute of Mining Engineera in 1868. For purposes of comparison 
the author appends to his paper a brief abstract of the last- 
named document. Dr. Wedding (p. 153) refers to the various 
experiments which have been tried and improvements which 
have been introduced in the copper and lead smelting works be- 


paper is illustrated by drawings of the blast-furnace used at 
Clausthal for melting lead ore, and also by drawings of roasting 
furnaces. A considerable portion is occupied by details of the 
processes employed for the desilverisation of lead. At p. 173 
we find an account (with engravings) of the standard gauge used 
in the official testing of steam boilers in Prussia by hydraulic 
pressure. The number concludes with the usual list of articles 
on mining and allied subjects which have recently appeared in 
the various technical periodicals, 





THE NORTH BRITISH RAILWAY LOCOMOTIVE 
WORKS. 

Tur North British Railway Company own a larger extent of 
mileage than any other railway company in Scotland, but their 
rolling stock is less than that of the Caledonian Railway, its 
great rival and competitor; and their locomotive and carriage. 
building works at Cowlairs are much less extensive than those of 
the Caledonian Railway at St. Kollox. Within the last two 
years, however, the North British Railway has acquired posses- 
sion of several branch lines, besides carrying vut new under- 
takings on its own account, with the view of developing growing 
districts hitherto destitute of adequate railway facilities. As a 
necessary consequence of these extensions, the rolling stock of 
the company has been largely increased, and the works at Cow- 
lairs have also been enlarged to meet the requirements of the 
company. 

The principal works of the North British Railway were 
originally established at St. Margarets, near Edinburgh. Shortly 
after the ama'gamation of the North British and Edinburgh and 
Glasgow Railways the works of the latter at Cowlairs—which 
were believed to occupy a much more convenient and central 
situation— were extended to suit the purpos«s of a central esta- 
blishment for the North British system in its entirety, although 
svall workshops were still retained at St. Margarets and else- 
where on the company’s line. The Cowlairs establishment em- 
ploys at the present time about 12v0 hands. It comprises a 
large machinery shop, an erecting shop, a smithy, iron and brass 
foundries, a forge, the carriage-building department, and large 
stores. The machinery shop is one of the largest of its kind in 
the West of Scotland, the roof, from which a flood of light is ad- 
mitted, being divided into twelve bays. The appliances at work 
are of the ordinary construction, the only feature about them 
claiming special remark being their immense power and weight. 
Not a few of the largest tvols have been in regular opera- 
tion for nearly twenty years, and yet they retain all their 
qualities unimpaired. Arrangements have just been made 
with Messrs. Fairbairn, Kennedy, and Naylor, of Leeds, 
for supplying « lot of additional machinery, and it is in 
contemplation to make a considerable extension of the ma- 


divides it from the boiler shop, and thus throwing the two into 
one. This alteration, which is to be carried out at once, will 


breadth. The boiler makers, as a result of this change, will be 
provided with a new shop, measuring 151ft. Yin. in length by 
y2ft. Gin. wide. The new boiler shop will be fitted up with a lot of 
new machinery, including a powerful travelling crane, which will 
traverse its entire length. In the boiler makers’ shop, as in 
every other shop throughout the works, there are lines of rails 
communicating with sidings, which in their turn communicate 
with the main line of the North British Railway. 

Another feature of development calling for notice is the erec- 
tion of a new carriage building shop, which is already so far +«- 
vanced towards completion that it will be ready for use in the 
course of two or three weeks. The latter erection measures 
314 ft. in length by 89ft. wide; but it is only meant to supple- 
ment the present accommodation, and has therefore been built 
at: the end of and in harmony with the present carriage builders’ 
shop. When the two shops have been thrown into one they 
will form a building 210ft. in length. The roof is divided into 
three bays, and there will be two lines of rails in each hay, 
making six different lines within the shop. Spacious doorways 
have been provided at either end of the building, which has 
been constructed otherwise on the most improved principles. 

The forge attached to the Cowlairs Railway Works is quite a 





The points which | 


report on this subject published by the North of England Insti- | 


longing to the Prussian Government during the year 1870. The | 


chinery shop, by taking down the wall at the south end which | 


give the machinery shop a total length of 2+0ft. by 95ft. in | 


recent erection, having been added within the last two years. 
We may mention—as it has not already been described in any 
public print—that it measures 85ft. long by 65ft. wide. It is 
open on two sides, and covered with a substantial roof trussed 
withiron, and supported on iron pillars. The forge contains three 
steam hammers—two of them by Nasmyth, and the third by 
Condie. The largest is 80 cwt. and the two smaller about 
35 cwt.each. The furnaces in use are of the usual reverberatory 
description. In the foundries there are no features calling for 
comment, but they turn out a great deal of work in the course 
of a year. Here all the cast iron work used in the repairs of the 
company's locomotives, carriages, and wagons is manufactured, 
with the addition, now and then, of castings for the permanent 
way. All the forgings, with the exception of the crank axles, 
are made at the Cowlairs Works. The malleable iron used is 
obtained from the best known makers, but it may interest our 
readers to know that it is in contemplation to add rolling mills 
to the already extensive establishment of the North British 
Railway at Cowlairs. When this idea has taken a practical 
shape these works will be the most complete, if not the largest 
of their kind in Scotland. Bars and plates, especially the former, 
are used so extensively, that it has been deemed expedient to 
erect rolling mills specially for their manufacture—the Cow- 
lairs Works confining their operations solely to the construction 
and repairs of the North British Railway rolling stock. With 
reference to the smithy, it may be sufficient to add that it is 
a roomy building nearly 200ft. in length, and contains, in addition 
to sixty fires, four steam hammers, a number of light cranes, 
and other appliances for the manufacture of bolts and rivets, of 
which a great many are used upon the premises. In a shop ad- 
joining the smithy a number of men and boys are employed in- 
making springs, while the erecting shop, which is for all prac- 
tical purposes part of the machinery shop already described— the 
two shops being divided only by a wall, with numerous openings 
for removing the various parts of the locomotives from one to the 
other—is nearly 300ft. long, and is traversed from end to end 
| by a powerful travelling crane. There are a number of heavy 
| machines in the shape of lathes, vertical drills, &c., attached to the 
erecting shop, where, perbapa, the most difficult and complicated 
| part of the work is carried on, as may be judged of by the fact 
j that upwards of 5000 different pieces of metal are used fn the 
| construction of a locomotive. At the present time there are 
| upwards of twenty locomotives on hand at the Cowlairs Works, 
The average duration of a locomotive engine is from fifteen to 
twenty years; and the total number of engines owned by the 
North British Railway is 404, so that renewals must be pretty 
frequent, to say nothing of repairs. The amount of work con- 
nected with the carriage building department is scarcely less 
extensive. When entirely new carriages are wanted the company 
invariably get them made by contract elsewhere ; but the rebuili- 
| ing and repairs of old carriages involve a great deal of labour—so 
much so, indeed, that the new carriage workshop will be adapted 
to accommodate seventy ordinary sized carriages at one and the 
same time. The first process in the carriage manufacture is, of 
course, the cutting of the logs at the saw mill connected with the 
works. After planks of the required size have been obtained 
they are piled in a drying shed, until they are thoroughly shrunk; 
and finally they are removed to the cutting-out shop, where they 
are planed, moulded, morticed, tenoned, and bored by machinery. 
In the construction of a railway carriage there is necessarily a 
great division of labour, commencing with the smithy and saw- 
mill, and ending with the painting and finishing shops, in the 
latter of which female labour is employed. The works at Cow- 
lairs are equal to turning out fifty wagons and six or seven 
| passenger carriages a month ; but in the new carriage building 
shop this number will be con siderably exceeded. 

Upwards of £100,000 is expended annually on the repairs and 
renewal of engines at the Cowlairs workshops ; but, of course, 
this does not represent anything like the total expenditure under 
this head, because the North British Railway are continually 
having new engines added to their stock by contract with private 
firms. 











Tue Lonpon Coat Trape.—From the returns of coal carried 
to London by railway, it appears that during November the 
tonnage was the largest ever sent in one month. Whilst there 
has been a decline in the traffic by the Great Northern and the 
London and North-Western, the Midland not only maintains its 
position, but exceeded considerably the tonnage it has ever con- 
veyed to the metropolis before. It is, therefore, apparent that as 
the coal-field through which the Midland passes is the nearest to 
London, that it has already absorbed the lion’s share of the trade, 
although ic does not, like the Great Northern and some other lines, 
provide wagons for the minerals. The Great Western, now that 
the Welsh collieries are again in full work, shows a very large 
increase, whilst the Great Eastern, although dependent on the 
Derbyshire and South Yorkshire coalowners, shows to very great 
advantage. The position of the various lines will be seen by the 
following return for the last two months :— 


Tons, October. 





Tons, November. 














Midland... .. «os «os ve ° 49 .. cf 
Great Northern .. .. «2 «+ «2 99,920 
London and North-Western .. .. S83,215 «2 «+ 50 
Great Eastern .. oe oe co 54,814 oe 61,109 
Great Western .. .. «+ os 35,216 we os 51,359 
London and South-Western .. . 2,465 .e oe j 
South-Eastern, &c. .. «2 os oe 2,236 ee 

403,215 431,642 


The falling off on the Great Northern has been principally in Silk- 
stones, as will be seen from the following figures showing the 
| quantities carried by that line for the last two months :— 

Tons, November. 
. 538 





Tons, October. 
fe 306 


Grange 

Clarke's 

| Cuoper’s .. os oe oe 
Newton and Co.'8 .. 0 se +e oe 

Strafford .. ° 

Wharncliffe 





Decrease in November... .. 
The South Yorkshire house and steam coal, however, has been in 
no way affected, there having been taken by the different lines 
rather more in November than during the previous month, as will 
be seen as follows :— 


Tons, October. Tons, November. 











Darficld 12 cc co co cf cf ce 4,080 we oo co 8,622 
Denaby Main .. «2 «2 se oe «- 7 e+ 2,004 
Edmunds .. «. «+ + oe oe «> 1,664 
Eleccar se oc «2 cf of of oe ee 8,338 
Jaind-hill .. 2c os se cf ce os e- $,584 
Maemvere cc co ce cc of so of «- 1,490 
Oaks .. ss oe +s co ee ee 8, ee 2,239 
swaithe eo ce ce ce ce cs 2988 ce co « 1,857 
Wombwell... oo +2 oc oo oo oe 2.020 oe oc oe 1,943 
Wareete oc cv. 29... Pain he A et 875 

23,078 23,265 


The Great Eastern carried from Gawher Hall 5839 tons, and from 
Clay Cross 5081 tons, 
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FLOATING BREAKWATERS.* 
By Tuomas Carcit, C.E., A.B., A.L.C.E., &. &c. &e. 


THE subject which the author brings on the present occasion 
. before the Society is one which, more than ten years ago, 

the attention and consideration of a Select Committee of the House 
of Lords. The importance of the question was as a recog- 
nised then by the Legislature as it probably is now ; but not- 
withstanding the lapse of time which has intervened since the 
Committee terminated their labours, the whole matter has re- 
mained ever since in total abeyance: Not a single attempt has 
been made to, ascertain if adequate shelter and ion for the 
shipping upon our coasts cannot be provided upon some less 
extravagant principle than that which involves the erection of 
costly structures of solid stonework. The unsheltered nature of 
our shores is a standing disgrace to us as the first naval power in 
the world. It is notorious that the seaman fears the coast in- 
finitely more than the open sea. Captains of packets and mail 
steamers have asserted in evidence over and over again that the 
“* getting in and out of the harbours” is the source of more peril 
than the whole of the rest of the vo , and it is but too well- 
known that owing to the same cause thousands of our fishing and 
sea-going population earn their bread at the daily jeopardy of their 
lives. To endeavour to remedy this disastrous condition of affairs 





by the universal adoption of the only method which has been | 
hitherto employed for the purpose, viz., that of solid structures | 


of stone, would for many reasons be perfectly futile. In the first 
place, the e ive outlay attendant upon these works would be, 
and is, an insuperable obstacle to their general employment ; and, 
in the second, there are numerous localities in which it would be 
practically impossible to construct them. Apart from other con- 
siderations, these two would alone be suflicient to justify the 
abandonment of the whole type of construction and a fair trial of 
the new. By the latter is signified the adoption of a different 
form of breakwater, and the substitution of a material different 
from that which has been hitherto almost exclusively em- 
ployed. Iron may now be regarded as one of the em con- 
structive materials at the disposal of engineers, and it is not too 
much to assert that there are few examples demanding their skill 
and attention to which it is not capable of being applied with 
advantage. In bringing forward to your notice the claims of iron 
floating breakwaters, as well calculated to afford all the shelter 
and protection necessary to the welfare of our commerce and the 
safety of our ships and sailors, the author must unavoidably take 
a brief review of the similar solid structures that have been 
already erected with the same object in view, otherwise it would 
be impossible to institute a fair and impartial comparison into 
their respective merits and demerits. Before, however, entering 
thus far into the subject, there is a preliminary feature in it which 
is of the greatest importance, which should be first considered, 
viz., the action of the waves. It is the more requisite to take this 
point into the fullest consideration, inasmuch as an accurate and 
clear comprehension of the nature and theory of wave motion is 
absolutely indispensable in order to design a floating breakwater 
which shall be able to do its duty. Moreover, many persons pos- 
sessing undoubted claims to scientific and professional knowledge 
most unaccountably entertain very erroneous opinions respecting 
the theory of waves. 

The origin of waves is due to the action of the wind over an ex- 
posed surface of water. There are many varieties of waves, but 
the two which have more immediate bearing on our subject than 
the others are those called waves of oscillation and waves of trans- 
lation. It is in the confounding of these two that has arisen such 
serious misunderstanding. In comparatively deep water a wave 
consists of a series of successive undulations, which start, rise, 
culminate, fall, and finally come to rest. These undulations, or 
oscillations, impart an appearance of a progressive motion in the 
watery mass which does not in reality exist. A person standing 
on the shore and watching any partic wave out at sea will be 
under the impression that it is advancing towards him with great 
velocity, and probably will imagine that that identical wave at 
last rolls on the strand at his feet. That idea is completely delu- 
sive. The range of motion, in a progressive sense, of the particles 
of the wave which he may have singled out is very limited. It 
would be practically of little use to inquire into the various hypo- 
theses which have been put forward to account for the action or 
origin of the undulation. It has been stated to be due to the 
motion of the particles of water in an elliptical or circular orbit, 
and that this peculiar path in which they move results from the 
two forces which govern their movement, the one being gravity, 
and the other the wind, or whatever disturbing cause may act 
in its stead. However this may be, the important fact to be Laue 
in mind in connection with floating breakwaters is that un- 
dulatory, or oscillatory waves, have no sensible progressive nor per- 
cussive action. That motion exists there is no question, but it is 
motion without transference of matter. The motion is communi- 
cated progressively, but the particles of water after their brief 
agitation remain at rest. The next point to be considered with 
regard to waves is the range of their action, or the depth to which 
their influence extends, and is a very important one in connection 
with the subject of the present paper. In fact, the whole theory 
of floating breakwaters hinges upon the fact that the influence of 
waves practically ceases at a certain depth below the surface. 
Experiments have fully established this fact during the construc- 
tion of solid breakwaters, lighthouses, and other marine engineer- 
ing works. The testimony of divers on wrecks is to the 
same effect. They have found that they could pursue their work 
with equal facility whether a storm was raging over their heads or 
the surface of the water in a perfect calm. The rapidity with 
which the disturbing action of waves diminishes as the depth in- 
creases is very remarkable. Ata depth of about 10ft. below the 
surface the movement is only sp of that which it is at the sur- 
face, and as the decrease p in terest a 
depth is speedily reached at which the disturbance is practically 
nil, In other words, we shall arrive at what may be termed the 
— ofnomotion, This plane is represented in Fig. 1 by the thick 

lack line called the zero line. Fig. 1 shows the form of a normal 
breakwater, or the form which the materials, such as loose stone, 
would assume if acted upon by no other forces than that of the 
water and of gravity. It will be seen that as the material is 
carried lower and lower down the tran ing power becomes 
less and less; so that while in the first instance they take the form 
of a long flat slope, they subsequently assume that of about one 
to one, and finally terminate vertically. The depth at which the 
influence of the waves ceases has been put at from 12ft. to 15ft. 
Let us take the latter value, and therefore our zero line, or 
plane of no motion, will be situated at a constant depth below the 
surface of low water of 15ft. 

The next description of waves with which we are concerned are 
those of translation. These may again be divided into two classes. 
The first are those which are generated by tidal and marine cur- 
rents, which frequently possess considerable velocity, but have no 
appreciable percissive action. The transporting power of these 
waves is sometimes very t, but their impactive force is of 
little or no consequence. Gnder the second category are included 
those waves of translation which were originally waves of oscilla- 
tion, but owing to certain ciraumstances, which will be alluded to, 
are converted from the former into the latter. Briefly, waves of 

undulation belong to deep water and waves of tion 

shallow. A er is a true wave of translation, and is only 
found in comparatively shaliow water. Its origin is as follows :— 
‘When the water shoals, the motion becomes impeded in conse- 
uence of the greater degree of friction 











fore, of the wave being checked 
to propel the upper portion forward, which finally takes the form 


* Read before the Society of Engineers. 











= posed on — evidentl; Y that 

an ex coast. ly not necessary a 
coast or strand should exist in order to give rise to the formation 
of a breaker, Any obstacle which causes a gradual shoaling of 
the water will effect the same on In tolerably deep water 
it would be impossible for a to form against a vertical 
surface, whether it be natural or artificial. It would always re- 
main a vave of oscillation and never pass into one of translation. 
The importance of this fact, in connection with floating break- 
waters, will be apparent as we proceed. It constitutes, moreover, 
part ge | tke great argument of those who advocate the 
vertical . == of — -—--y - instead of the ee 
perdu, or long slope principle. Into this argument there is no 
necessity to enter, more especially as it has been pretty well 
settled in favour of the vertical method. But it will be in- 
dispensable to make a general reference to solid breakwaters, in 
order to point out some of their defects which are remedied in 
the floating structure. 
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inst solid breakwaters, namely, their great expense and the 
sfootute tnaponcibilisn of erecting them in certain localities where 
they are most urgently needed, there is a third which is of still 
r importance. It is the undoubted fact that all solid 
kwaters cause the accumulation of silt to such a degree that, 
after the lapse of a few years, they virtually defeat the very pur- 
pose they were intended to accomplish. It might be well A mf 
what is the use of building piers, harbours, and breakwaters on 
such a principle, that while they afford the protection needed 
they practical y prevent that protection being made use of by those 
requiring it? It is giving with one hand and taking away with 
the other. It may ap rather a bold assertion—but the ob- 
servation has been made by eminent authorities before parliamen- 
tary committees—that all the money which has been spent upon 
solid breakwaters is just so much thrown away. That such is the 
truth with toa great many of them there can be no ques- 
tion, as they have either gone to pieces or been rendered worth- 
less by the —s ‘up and and consequent shoaling of the water 
they were intended to preserve at its original depth. In the 
Table of Harbours is alist of some of those which from silting or 
other causes have become little better than useless. All these are 
built on thesolid principle. In this list the harbours of Holyhead, 
Plymouth, and have been omitted, the author being 
unwilling to strain any point in favour of the floating breakwater; 
but it has been asserted, on good authority, that there is an 
annual deposit of silt taking place in their case as well as else- 
where. A few words respecting the cost of some of the most pro- 
t of the solid breakwaters will terminate the notice of them. 








A very remarkable instance of the non-action of waves against 
vertical bodies, or those in which the horizontal dimensions are 
small compared to the vertical, was afforded by the timber 
staging designed by Mr. Rendel for the works at Portland, in 
which all the horizontal surfaces were kept above the action of 
the waves. The framing was wholly vertical up to the level of 
15ft. above high-water mark, and there is no doubt the success 
of the stage was due to the observance of this precaution, and 
a knowledge of the true effect of waves. It has also been ob- 
served at Portland that when the waves meet the circular heads 
of the passage between the two breakwaters, which consist of 
vertical walls, 24ft. below the level of low-water mark, they rise 
and fallin a perfectly gentle manner, while some 200 yards off, 
where the long slope — the sea runs up and down with 
great violence andfury. The explanation is ~— simple. In the 
one case the water is deep, in the other shallow, so that the 
former has only to deal with waves of undulation, while the 
latter is ex to the force of those of translation. Whenever 
a wave of translation dashes upon any inclined surface it is not 
the transporting power that is chiefly to be feared, either in ad- 
vancing or retreating, but the percussive force. It has been 
deduced by Mr. Scott Russell from actual experiment that a wave 
of oscillation will become converted into one of translation when 
the height of the wave equals the depth of the water. 

















The diagrams Figs. 2 to 4, referring to solid breakwaters, are 
not inten to do more than represent their general outlines 
in cross ition of the 


ion, the object being to point out the 
zero line, or plane of no motion, with t to the mass of the 
structure. As it is manifest, from what has been already stated, 
wer, or disturbing force of the water, is 
comparatively superficial, and ceases at the depth of 12ft. or 15ft. 
below the surface, the portion of the solid breakwaters which ex- 
tends below the zero line is not required for the mere purpose of 
protection or insuring calra water to landward. It is certainly 
indispensable as the foundation of the superstructure that rests 
upon it; and, in order to show the quantity of material that must 
be used for this p the relative areas of the parts above and 
below the zero line have been calculated. Commencing with the 
Plymouth breakwater, Fig. 2, it will be seen that the area of the 
section above the plane of no motion amounts to 6116 square feet, 
and below it to 5100 square feet, so that nearly twice the quantity 
of material is consumed than what is required to fulfil strictly 
the duty the breakwater has to perform. _In the Dover 
breakwater, Fig. 3, which is built on the vertical principle, the 
rtions are tvery similar to those of the former, 
uare 





cae am amr feet, and for the 1 2160 
or the upper eet, and for the lower square 
feet. In the Satphend tevthonten, Fig. 4, there is no waste of 
material in thi a as the plane of no motion is close to the 
ground line at the bottom. A glance at these sections will point 
out that if we could th all that portion of these solid 
masses below the zero line, and at the same time retain the part 
above it, we should have the ection of a breakwater, so far as 
economy is concerned. Ample Ta yey against the violence of 
the sea would be obtained, without any superfluous expenditure 
of material in a position below the of its action. A struc- 
ture that will fulfil these conditions the author believes will be 
found in the design represented in Fig. 8, which will be fully 
described in the course of the oe < 
Sos emt ot Satins 2 solid breakwater obviously increases 
eno y with the depth of the water; for assuming for the 
moment rise and fall of the tide to be a constant, the upper 
eee ene Sen he to the zero line will also be a con- 
stant, the quantity the below that line, which 
tend, a ‘aeetice: some ipa See cote te rned, is, 
a water, so far as the cos conce’ 4 
under similar condi ‘independent of the —- of the water, 
the variable quantity inthis case being the length of the mooring 
chains, which is a mere trifle. In addition to the two serious ob- 
jections which have been universally acknowledged to prevail 





Referring to the table we find that Portland cost £150, Alderney 
£190, Cherbourg £220, Plymouth £300, and Dover £415 per foot 
run. The harbour of Howth, in Ireland, which was originally in- 
tended for a packet station, and is now only available for small 
fishing smacks, cost half a million of money, and the Plymouth 
breakwater requires an annual expenditure of £15,000 to keep it in 
repair, 


Fic.S. 
ELEVATION 


se 


PLAN 





The first idea of a floating breakwater was probably derived 
from the observation of the effect produced on the waves by the 
presence of some natural obstacle in the sea, such as reeds and 
seaweed; and this idea was subsequently confirmed when the re- 
source of art were called in to imitate the operations of nature. 
As an instance of a natural floating breakwater may be mentioned 
the seaweed botanically termed Laminaria Buzinalis. The lower 
part of this plant is attached to the rock below ata depth of 
25ft. or 30ft., while the upper floats on the surface of the water. 
The gulf weed furnishes another example of a natural floating 
breakwater. It has been found that, although the depth of this 
weed does not exceed a couple of feet, yet, even in strong gales, 
there is perfectly calm water to leeward of it. The effect of pour- 
ing oil on a troubled sea has passed into a proverb, and the expe- 
rience of nautical men has demonstrated over and over again that 
by mooring anumber of floating spars to seaward of asmall craft she 
can ride out in safety a which, without such a, would 
infallibly have swam her. No sooner was the principle once 
recognised that an adequate and secure breakwater could be con- 
structed of open work, and that it need extend but to a compara- 
tively small depth beneath the surface of the water, than a 
number of designs were put forward with pretensions towards ful- 
filling the object in view. The majority of these designs are 
feeble and impracticable to the last degree. To this cause must 
be attributed, in some , the ci tance that no tangible 
results followed the labours of the ‘‘ Select Committee” of the 
House of Lords appointed to inquire into the subject of break- 
waters ten years ago. It is more than probable that had any de- 
sign of a floating breakwater been brought before the notice of the 
members of the Committee which gave any ~~ of efficiently ful- 
filling the duty demanded of it they would have taken it into 
favourable consideration. Had any design been of suffi- 
cient merit to warrant even a trial of it the Government was 
prepared to grant £10,000 towards the experiment, but it must be 
acknowledged that, with the examples before them, the members 
of the Committee would not have been justified in recommending 
the expenditure of such a sum. In some few of these designsthe 
principle is very imperfectly displayed, and in others it is exceed- 
ingly badly carried out in practice. The fault of all the attempts 
hitherto made to construct floating breakwaters is that the designs 
with one or two exceptions, have all emanated from unprofessiona! 
men. Consequently, notwithstanding that many of the designers 
were men well calculated to appreciate the principle and its value, 
they were perfectly in the dark respecting the method of putting 
it into practical execution. ile understanding the theory, 
they were ignorant of the practice. That the question of substi- 
tuting floating breakwaters for the more costly solid erections is 
not very recent may be inferred from the fact that in the year 
1811, w lans were offered in competition for the Plymouth 
break Samuel Ben to construct one there 
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between the rows of floats, as well as between the contiguous 
rows, to allow ships to pass, In the event of a ship strikin, 
against, or even running over one of these breakwaters, it woul 
not be likely that such an accident would occasion any material 
injury to the ship any more than to the breakwater. <A further 
advantage of these breakwaters, which may be considered of no 
small am ne is that no injury can accrue to any harbour from 
the employment of them. They may be tried in different pars 
of the harbour till experience shall have pointed out the most ad- 
vantag' ituation for them, or they might be entirely removed 
and employed elsewhere when circumstances might render it de- 
sirable. Itis obvious that these remarks apply with equal force 
to all floating bieakwaters, but not to those of a fixed kind, 
whether they be built on the open or solid principle, since their 
foundations or supports must extend to the bottom, at whatever 
depth that may be. 
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Two of the most noticeable timber breakwaters that appeared 
ewly in the field are those of Admiral Taylor and Captain 
sleigh. The former was in the shape of a double prism, the 
lower one being deeper than the upper, and was laid down 
un the French coast between Toulon and Marseilles, That it did 
»o§ answer its purpose is a well-known fact. The reason that it 
dil not succeed is variously stated. Some assert that it was 
i iliciously destroyed during the French Revolution ; others that 
is gradually fell to pieces of itself, and others again that it was 
removed by order of the authorities as being useless as a protec- 
tion to the shipping and a nuisance besides. Captain Sleigh’s 
lweakwater is a solid one, insomuch as the only openings existing 
nte those occurring between each separate section, the sections 
t emselves being all water-tight. Like the former, the shape is 
defective, as the seaward face is based on the long slope principle. 
l'pon the principle of reeds is founded the breakwater of Major 
Yule, represented in Fig. 5. The original design consisted of a 
number of 
tervals of about 5ft., constituting in reality a vertical floating 
hoom. The drawing shows an amended design constructed of 
copper cylinders and iron leaves or blades. The cylinders are 
trom 4ft. to 6ft. in length, with a diameter of 9in. The leaves or 
llades which surmount them have openspaces between them, and 
uve from 12ft, to 20ft. long, according to the depth of the water. 
‘hey are secured together by iron wires passed round them every 
5 t. or 4ft. in height. The idea of the inventor was that the con- 
stant action of the sea through these leaves creating a variety of 
dies would lessen the force of the passing wave. ‘This is one of 
tlle examples which displays a partial recognition of the true 
yrinciple, but the practical application of it is utterly unsuitable 
tv the requirements of the case. The arrangement of the details 
is such as would render it useless in the position of a floating 
breakwater in the proper sense of the term. In Fig. 6 is repre- 
sented a floating breakwater invented by Major Groves. It con- 
sists of a large iron cylinder closed at both ends, from the lower 
of which is suspended an iron rake for the purpose of combing the 
waves, and so preventing them from passing through en masse. It 
was tried and floated off Dover, but the first gale brought it 
ashore. If what the poets tell us be true, that the mermaids are 
constantly employed in combing their golden hair, the rake at the 
hottom might prove of service to the young ladies if they happened 
to forget that indispensable article of toilette the comb. The 
enumeration of designs of fixed and floating open breakwaters 
would be incomplete were the ‘‘ wave screen” of Mr. Calver to 
pass unnoticed, An elevation and section of it are shown in Fig. 7. 
It is composed of a number of vertical cylinders placed at a certain 
distance apart, the lower ends of which are secured to the ground. 
The pte ty are strutted on the land side by raking stays. The 
action is very similar to that of those dole described, the un- 
‘ulations of the wave being supposed to be checked by the com- 
bined influence of the vertical cylinders and the open spaces 
hetween them. It partakes of the disadvantage of all fixed break- 
waters which has been previously alluded to, namely, that the 
cylinders must extend to the full depth of the water, and the cost 
will therefore be in proportion. The practical inapplicability of 
single rows of cylinders to the purpose of a breakwater wi 
demonstrated hereafter. 
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Having reviewed the principal forms of fixed and floating open 
breakwaters which have appeared at different times, the author 
will now proceed to describe the example represented in drawing 
No. 8. It is shown in half elevation, in plan, and in section, and 
was designed by the author and Mr. Bryant to meet the original 
views of the —— Mr, Robert Saunders, The theory of its 
action is based upon the principle that the force of the waves may 
be completely destroyed by presenting a series of individually 
small impediments to their violence. Gradually but effectually 
their influence is broken up and annihilated in detail, by the 
successive resistance it encounters until the water reaches the 
landward side, or back of the breakwater, in a state of complete 
quiescence. Many of the floating breakwaters to which attention 
bas been drawn in the present paper consist of a single file or 
series of screens, Theoretically one vertical screen in certain 
localities would be sufficient, but practically this is not generally 
the case. The breakwater must consist of a of vertical 
screens, varying in number according to the nature of the coast 
und the character of the waves where it is moored. Otherwise, 
the undulations will not be sufficiently broken up or dispersed, 


but will either through unchecked or re-form on the landward 
side, and then there will belittle or no difference in the roughness 


— floating vertically, and fastened together at in-- 





of the tea either inside or outside the barrier. It may be conceded 
then, that a series of vertical screens, the proper form, sufficient 
strength and rigidity, and secure moorings, are the several essential 
features the combination of which can alone constitute an efficient 
and safe floating breakwater. On referring to the drawing it will be 
seen that the breakwater, which is composed wholly of wrought iron, 
consists of a number of triangular-shaped frames (see section placed 
about 12ft. Gin. apart. The example in the drawing represents one 
entire section of the breakwater 100ft. in length, by 25ft. in breadth 
by 15ft. in depth. These dimensions are those which would gene- 
rally apply, but are not intended to answer in every instance, The 
entire breakwater would consist of asmany of these separate sections 
as the nature of the case might demand. The exact form of the 
whole would depend upon the physical contours of the coast. In 
some instances the ordinary form, consisting of a straight middle 
portion and two side spurs, similar to the Plymouth breakwater, 
would answer well. In others the crescent, or semi-lunar figure, 
would be preferable, while to meet the requirements of exceptional 
cases an irregular curve would be necessary. As an example of 
the last we might take the case in which one end of the break- 
water was connected with the shore. The form would probably be 
that of a straight line terminating in a curve. Although the 
length of the separate sections in the drawing is shown to be 100ft., 
this, as well as the other proportions, can be varied at pleasure. 
One of the cross frames is shown in the section. It is constructed 
of strong tee and angle irons, the separate parts being all braced 
together, so as to form a rigid truss, at the same time that it per- 
mits the passage of the water through it in all directions. Each 
separate cross frame is connected together by longitudinal tee and 
angle irons, and also interbraced by bars in horizontal, vertical, 
and diagonal planes (see plans and elevations), so that the whole 
section, whatever may be its length, is equally strong in every 
part. The bars constituting the diagonal trusses are omitted to 
avoid confusing the drawing. The cross section shows the series 
of three tiers of screens, 1, 2,3, increasing in depth from the front 
to the back. These vertical screens are composed of wrought iron 
plates, with intervals above and below them (see elevation). The 
plates are so arranged as to break joint in each successive tier. 
The floatation power is obtained by means of a cylindrical pontoon 
P, the relative volume of which on the seaward and landward 
face is proportioned to the weight it has to support. The 
pontoon runs all round the breakwater, as seen on the plan, 
and there are, moreover, cross pont ting the two 
longest sides of it, which act in the double capacity of affording floa- 
tation power, and bracing the whole structure tirmly together. The 
water-tight floats or pontoons are divided at intervals by bulkheads 
or diaphrams, so that if by any accident, which is very improbable, 
they should be stove in at any part, there would be no fear of the 
entire breakwater sinking in consequence. Besides, the floating 
power is so arranged as to leave a margin for these possible, 
though extremely unlikely, contingencies. The pontoons also act 
themselves as vertical screens (see section), the one which is placed 
along the front of the breakwater renders a plate there unneces- 
sary, and the same saving of material is effected at the back. It 
is manifest that the <lisintegration of the wave, if the term may 
be used, is not only accomplished by the action of the acreeus, 
but the whole structure itself, owing to the openwork principle 
upon which it is built, is exceedingly well calculated to promote 
the same object. There is very little doubt that in situations 
where the force of the waves was small it would be quite de- 
stroyed by the bars of the framework alone, as the lattice cha- 
racter of ithe design is peculiarly well adapted to produce this 
effect. It would strain the waves, as it were, of all their furce by 
degrees until they became perfectly harmless. But in other 
instances the gradual absorption of the wave can only be thoroughly 
brought about by a succession of vertical screens. The combina- 
tion of vertical screens and lattice framework, as represented in 
the drawing, is perhaps adapted to afford the best results. 

The next point to be considered with regard to floating break- 
waters is the question of retaining them in the permanent posi- 
tion assigned to them, in otker words of mooring them, Much 
diversity of opinion exists and has been expressed on this subject, 
especially among engineers, who, as a rule, know little or nothing 
about the mooring of floating bodies at sea. There is one instance 
in which may be perceived the inconsistencies to which scientific 
men are sometimes liable. Many who have recognised the truth 
of the principle upon which all floating breakwaters are based, 
and expressed no doubt of their effecting their object, yet main- 
tain that they would fail, and fail only, because it would be found 
impossible to moor them. Now the fact is thatif the truth of 
the principle be admitted upon which they act as floating break- 
waters, it follows as a ty q that with proper 
precautions there can be no difficulty in mooring them. In the 
example under notice the water is free to pass through the struc- 
ture in every direction. Any progressive or transportive effort is 
at once met by a volume of still water, which forms a barrier 
against all such action. The idea which is prevalent among some 
—that floating breakwaters would part their moorings and come 
ashore in a heavy gale—is probably due to a variety of causes. 
One is that proper consideration has not been given to the correct 
form and arrangement of the several parts of the breakwater; 
another, that it is argued analogically that because ships part 
their cables and get into difficulties, floating breakwaters must do 
the same. There is some excuse for this erroneous opinion being 
held by those who have never seen any other form of floating 
breakwater but the crude and imperfect examples belonging to the 
single screen type. In the first place, these latter offer a sudden in- 
stead of a gradual resistance to the waves; and, secondly, the moor- 
ings which have been laid down in a few isolated instances were of 
the rudest and most inadequate description. The fallacy of the ana- 
logical argument against the mooring of floating breakwaters, 
founded upon the fact that ships break adrift, is at once apparent 
upon a little consideration. The two examples of floating bodies 
are entirely distinct both in their construction and the manner in 
which they are affected by the waves, All ships have a tendency 
to what is nautically termed ‘‘to range.” This, together with the 
jerk that frequently comes upon the cable, causes it to part. The 
breakwater in question is not liable to ‘‘ range,” neither is it sus- 
ceptible of those sudden jerks which are so destructive to ships’ 
cables. But in order to provide for such a contingency the moor- 
ings are designed to obviate all such danger. They consist of 
either chain cables or suspension links, to which are attached 
Saunders’ patent buffer spring (see elevation and model). The 
action of these springs, which are well-known, is to disperse or 
absorb the momentum of any suddenly applied force, so that the 
shock or impactive violence is converted into a direct uniform ten- 
sion on the cable. Without going into details, it may be briefly 
stated that the floating breakwater represented in the drawing can 
be constructed at a cost of less than one-tenth,of the sum at which 
the cheapest solid breakwater can be built. In addition, there- 
fore, to its other advantages, the floating breakwater posseses the 
great merit of economy, and is in every sense well adapted to 
afford in stermy weather access to the shore, shelter to the ship- 
ping, and safety to the sailor. 














THE COLOSSEUM IN THE REGENT’S PaRK.—The Colosseum, which 
has been falling to decay for many years, has at last found a use. | 
This is to supply a complete suite of baths of all kinds. The | 
building will provide ample accommodation for Turkish baths, | 
immense swimming baths of sea and fresh water, and suites of com- 
modious private and medicated baths of every description. The | 
surplus space of the plot of land—for the Colosseum buildings | 
extend over two acres, stretching pane gine fg tothe Regent’s 
Park—willbelaid out as a winter garden, and the block of buildings 
facing Albany-street will be partly rebuilt and converted into Club 
Chambers. is will be the work of a company called the 
Colosseum Spa Company (Limited). The plans have been designed 
and pi by Mr. Walter Emden, architect, of 8, Adam-street, 
Strand, who has built some of our latest theatres, 


Br.eran Locomorives.—In an adjudication which has just taken 
place at Sarrebruck, M. Charles Louis Carelo, of Gand, tendered 
at lower prices for locomotives than the house of Wohlert of Berlin. 
The Belgians are of course highly delighted with this result. 

SoutH KensineTon Museum.—A beautiful silver cup, the work 
of Jamnitzer, the Nuremberg goldsmith, and contemporary of 
Celliai, has just been added to the art collection. The educa- 
tional division has lately received a very curious toy house, made 
in Nuremberg two centuries ago, filled with models of utensils of 
the period, illustrating German life and manners. It is at present 
shown in the North Court. Mr. William Smith’s gift of water 
colours will be exhibited as soon as the room is prepared to receive 
them. 

DREDGERS FOR THE BRAZILIAN GOVERNMENT.— We observe that 
the screw steam dredgers Porto Alegre and Rio Grande, which 
left the Clyde at the end of August last, together with the steam 
tender Jaguarao, for Porto Alegre, Brazil, have all safely arrived at 
their destination. The Jaguarao made a very rapid run, and the 
dredgers were only thirty-five days under steam on the voyage. 
It will be remembered that these vessels were built by Messrs. 
Henderson, Coulborn, and Co., of Renfrew, for the Brazilian 
Government, who intend the dredgers to cut a channel through an 
extensive lagoon, so as to shorten by several hundred miles the 
navigation to the interior from Porto Alegre. 

THE INDUSTRIAL CLaSSES IN EGypt.—The Pall Mall Gazette 
says that ‘Turning from the temperate, humid atmosphere 
of Belgium and the Netherlands, to the dry, heated climate of 
Egypt, we find theemigrant English artisans under new conditions. 
The rate of wages is decidedly higher than in England, in some 
cases being more than double ; and even the unskilled native work- 
man will receive as much as 2s, 6d. per day for excavating and 
quarrying. But in this industrial branch they have a monopoly, 
as they only are fitted by constitution to endure the blazing heat 
of the sun. Foreigners earn much more, according to their skill 
and energy. In general estimation the Englishman comes first, 
then the French, German, and Maltese; lastly, the Italian and 
Greek. The industrial population of Egypt, with the exception of 
the weavers, dyers, and basket-makers, who carry on their trades 
in the interior and villages, may be said to be confined to Cairo, 
Alexandria, and a few other large centres. The native craftsmen 
ace most numerous in the following trades :—Weavers, upwards of 
10,000 ; dyers, about 5000; carpenters and sawyers, about 6473; 
lime-burners, jewellers and goldsmiths, shoemakers, tailors, over 
2000 each ; masons, over 4000 ; embroiderers, coppersmiths, mat- 
makers, stonecutters, between 1000 and 2000 each. Foremen car- 
penters, blacksmiths, and masons, receive from 6s. to 8s. per day. 
English mechanics employed as engineers to steamships and rail- 
ways get from £20 to £30 per month ; platelayers and fitters 10s., 
firemen 6s. per day. The French and German engineers receive 
less, and Egyptian drivers on the Government railways get from £8 
to £10 per month ; indeed, all good mechanics receive high wages 
—a shopman will have from 6s. to 8s. per day. The cotton- 
pressing establishments and sugar manufactories give high wages, 
and employ European engineers. A chief engineer gets £25 per 
month, good carpenters £7, water and coal carriers £3 4s.; the men 
employed in pressing cotton are able to earn about 4s. 2d. per day 
by piece-work. There are in Alexandria alone six steam cottou- 
pressing factories, and in the interior several more, and about 150 
ginning factories. But there is a point to which attention should 
be especially directed. The factories were mostly built at the 
commencement of the American war, and since the peace there has 
not been sufficient trade to keep one half of them working, and in 
fact only about one half of them are in work. In order to avoid 
excessive competition a committee is annually formed in each dis- 
trict for deciding which factory shall and which shall not work. 
Those which are thus compulsorily closed receive compensation 
derived from the profits made by the others; but this has, of 
course, the effect of a general lowering of profits, The chief difti- 
culty our artisans have to contend with in Egypt is the extreme 
scarcity of suitable lodgings. Under any circumstances rent is 
about three times higher than in England, and to find a house 
which shall be clean, comfortable, healthy, and near to work, is 
almost out of the question. Alexandria has lately been well 
drained, and elsewhere the dryness, warmth, and natural purity of 
the air in Egypt combine to counteract in a great measure the evils 
arising from sanitary arrangements of the most primitive kind. 
Moreover, as doors and windows seldom fit, there is always venti- 
lation of a sort. When English mechanics go out under contract 
their lodgings are generally provided for them; in this case, if they 
have to do with English people, they will be fairly lodged, but if 
with Egyptians it is often otherwise. A wealthy native would 
think an ordinary Arab hut, which is little better than a mud 
hovel, good enough for a workman. The European mechanics who 
are in the service of the Egyptian railway administration are, how- 
ever, well treated in this respect. With strict temperance, clean- 
liness, and attention to diet and clothing, an Englishman has little 
to fear from the climate, provided he avoids the excessive heat of 
the noonday sun ; even the natives themselves do not work out of 
doors in the middle of the day. But English children are reared 
with difficulty, and medical assistance is hardly to be had 
except at Cairo or Alexandria. Arab barbers do, indeed, act as 
doctors, but their practice is mostly confined to leeching and 
bleeding. On this account an artisan will do better to leave his 
family at home. The food is on the whole good and cheap ; it 
also comprises many articles which are here accounted as luxuries. 
Beef and mutton are about the same price ; poultry and eggs more 
than a third less ; so also is it with coffee, French wines, goat’s 
and buffalo’s milk. Bread is dearer, and so are potatoes, and most 
of the vegetables commonly used in England ; but there are plenty 
of native vegetables, both cheap and good, which may be used as 
substitutes—tomatoes, bamias, yams, vegetable marrows, the egg- 
plant, &c. ; and figs, grapes, bananas, melons, and oranges abound, 
of the finest growth and flavour. Little need be said of the social 
habits of the native artisans, as our men, not understanding the 
language, do not mix with them ; but they are peaceable and cour- 
teous in their d . The pr ts of English mechanics 
and artisans emigrating here, provided certain conditions are ob- 
served, seem to us very good. A workman ought to have special 
engagements or contracts, in which it is advisable to have a clause 
inserted settling the wages he would receive when ill, and stipu- 
lating to be sent home at his employer’s expense if he become inca- 
pacitated, the requisite sum to be deposited with the British 
Consul. This is not necessary where the Government or Europeans 
are the employers, but it is a useful precaution in dealing with 
the natives, and from want of it much distress has often ensued. 
Occasionally, also, in a bad cotton year, bankruptcy overtakes the 
owners of the factories, our men are thrown out of work, and the 
pecuniary assistance which the English Consul was formerly 
authorised to give them has been withdrawn. <A steady mechanic 
can certainly save money in Egypt sooner than in England. The 
engineers who there receive £25 per month would not command 
wore than £8 or £10 at any of the large firms here ; but the man 
who would with them receive £20 would not find any corresponding 
employment in Egypt, except perhaps under Government. A staff 
of engineers has lately left England to survey and lay out the pro- 
posed Soudan Railway, and operations have already commenced on 
the whole length of the line between the second cataract at Khar- 
toom, the Egyptian Government, of course, defraying the cost. 
The line will open a vast territory of rich land, and will probably 
afford many opportunities for the emplcyment of English me- 
chanics, Consul Stanley also reports that there are in Alexandria 
no good engineers, opticians, gunsmiths, nor farmers, and that for 
any of these there is, in his opinion, a fair opening. The ry 
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precautions to be observed by emigrants are these :—Light Fren 
wines mixed with water should be drunk, the water being excel- 


lent in quality ; beer is a? spirits are simply fatal. The 
clothing should be of light woollen, and{the head be carefully pro- 
tected from heat. By conforming to these rules our men enjoy 
good health ; but the intemperate and imprudent as certainly di 
and very quic 
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THE PATENT JOURNAL. 
Condensed tyom the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection forSix Months. 

2097. Epwarp Jones, Birmipgham, “‘ An improved metallic case.”—9th 
August, 1871. 

2105. Avoustus Bryant Curtps aid Davip “Munroe Cuttps, Mark-lane, 
London, ‘‘Improvements in dressing and cleansing millstones and 


in materials employed therein. ’—Partly a communication from Jobn * 


W. Fry, Nashville, ‘’ennessee, U.S. 

2117. Joun Poctock, Leith, Ayrshire, N.B., “Improvements in ma- 
chinery or apparatusfor cutting the tenons of the frames of chairs, sofas, 
aod other articles of cabinet furniture.”—10th August, 1871. 

2430. Epwarp Cuampers Nicnoxison, Herne Hill, Surrey, and AsTLey 
Paston Prics, Lincoln’s-inn fields, London, ‘‘ Improvements in the 
preparation of safety gun-cottons’—151h September, 187). 

2591. Hernricn Staprer, Manchester, ‘‘ Improvements in the filtration 
or separation of mineral or other oil from oleaginous matter or from 
matter or compounds containing oil, and in apparatus therefor, appli- 
cable also to the filtration of some other matters.”—2nd October, 1871. 

731, JuLius Homan, Gracechurch-street, London, ‘“‘Improvements in 
rolled iron joists and girders.”—14th October, 1871. 

2783. ARNOLD HENRY HEINEMANN, Circus-place, Finsbury, London, 
“Improvements in desks, tables, and seats for use in schools and other 
places.”—18th October, 1871. 

2997. Hucu Ssmirn, Westbourne-terrace-road, London, ‘‘ Improvements 
in the treatment of sewage to separate impurities therefrom.”—7th 
November, 1871. 

3042. Pascat ALPHonsE Miccio, Rue de Londres, Paris, “ An improved 
paper-book for deodorising water-closets and other places.”—10th 
November, 1871. 

8064.JALEXANDER CARNEGIE Kirk, Glasgow, Lanarkshire, N.B., “ lm- 
— in and connected with steering engines.”—1l4th November, 

3080. Witt1aM Henperson, Glasgow, Lanarkshire, N.B., “Improvements 
in ‘obtaining chlorine and manufacturing bleaching powder, and in 
apparatus for those purposes.”—15th November, 1871. 

3117. Georce Downrne, Quality-court, Chancery-lane, London, “ Improve- 
ments in the construction of the screw or screw propeller for ships.”— 
A communication from John De Normann, Corfu, Greece.—l7th 
November, 1871. 

3122. Wittiam Epwarp Gepoe, Wellington-street, Strand, London, “ An 
improvement in forms or cutting tools for cutting leather, cardboard, 
paper, and analogous materials, applicable also to the manufacture of 
wrought iron implements without weldings.”—A communication from 
Adolphe Dérégnaucourt, Rue Lécluse, Paris.—18th November, 1871. 

3131. Joun Josern Ney, Pentonville-road, Islington, London, “‘ An im- 
proved machine for scattering sand or other gritty matter on roadsand 
footpaths for the better protection of pedestrians and trafic in slippery 
weather, the same machine being also adapted for domestic purposes.” 
—20th November, 1871. 

3155. Joan Swanyect Bersox, Camberwell-road, Camberwell, Surrey, 
“* Improvements in the construction of shoes for horses.” 

3157. ALBERT Brown Hovaarton, Birmingham, “ Constructing sad and 
box irons with a handle and shield, which may be attached to or 
detached from the body of the iron at pleasure.”—22ud November, 1871. 

3170. Jutes Aveustr Descorrr, Boulevart de Vaugirard, Paris, ‘‘ Im- 
provements in sheet iron telegraphic posts, in manufacture of the 
same, and iu their being used as signal masts and ship masts, also in 
apparatus for the manufacture of the same.”—23rd November, 1871. 

3204. Tuomas Bett, Walker Lronworks, near Newcastle-upon-Tyne, 
Northumberland, “‘ Improvements in apparatus for removing slag from 
blast furnaces.”- 27th Novensher, 1871. 

3200. Sanpers Trotman, Stowmarket, Suffolk, ‘“‘ Improved mode and 
means of regulating the motion of steam engines and other machines.” 
—28th November, 1871. 

$224. Tuomas James Situ, Flect-street, London, ‘‘ An improved method 
of ritling the barrels of firc-arms and cannon, and apparatus therefor.” 
— A communication by Francvis Alexandre Le Mat, Boulevart de Stras- 
bourg, Paris. —29/h Noveiwber, 1871. 

3234. Joan Woop, Newton Heath, Manchester, “Improvements in ma- 

chinery for polishing yarn or thread.” 

Sivas Rocers, Chancery-lane, London, 

ouplings for railway carriages, wagons, and other rolling stock. 

323J. WALTER Boxp and Josern Foster, Preston, Lancashire, “ Improve- 
ments in printing machines.” 

3240. WitiraM Srrancer Smita, Ryde, Isle of Wight, “‘ Improvements in 
portable and other steam engines.” 

3241. Jonn Hopers, York Cottages, York-road, Wandsworth, Surrey, 
‘* Improvements iu purifying paraffin.” 

3242. WtcLtiam Gopparo LaNKeEsTeR, Southampton, “‘ Improvements in 

g and ventilating houses and other buildings.” 

3243. Duncan Macrarvane, Glasgow, Lanarkshire, N.B., ‘‘ Improvements 
in discharging or scattering powdered substances on plants or trees in 
order to destroy insects or parasites thereon, and in machinery or appa- 
ratus employed therefor.”—A communication from Peter Spohn Van 
Waguer, Salttleet, Wentworth, Ontariv, Canada. 

3244. James Lxercu, Broadley-terrace, Blandford-square, London, “ An 
improved detergent compound.” 

3245. Ricnarp Brown Everep, Drury-lane, London, “‘ Improvements in 
taps or valves.” 

3246. Wituiam Rosert Lake, Southampton-buildings, London, “ Im- 
provements in the cementation or conversion into steel of wrought 
iron, or articles first made thereof.”—A communication from Louis La 

jréche-Viger, Montreal, Canada.—30¢h November, 1871. 

3248. James Gunx, Edinburgh, Midlothian, N.B., “Improvements in 
water-closets and sinks.” 

3249. Lovuts Fortrout, Rae Taranno, Paris, “ Improvements in treating 
fatty bodies.” 

3259. TueorntLte Henrt Joserm Vauporr, Clermont Ferrand, France, 
“An improved cigarette former, and a machine for manufacturing the 
same. 

3251. WitttaM Prosser, Corporation-strect, Manchester, ‘‘ An improved 
fastening for driving bands, braces, belts, harness, and other like 
articles.” . 

3252. Josern Grove, Birmingham, “‘ Improvements in metallic bedsteads 

and other articles of metallic furniture.” 

253. CHARLES Buck Lanp, Swansea, Glamorganshire, 

head rest for promoting the comfort of railway passengers. 

$254. ALBERT MARCIUS SILBER, Wood-street, Cheapside, London, and 
Freperick Waite, Camberwell, Surrey, “ Improvements in «pparatus 
for heating, cooking, and lighting purposes.” 

$255. BenvamIn Perowne, Great Snoring, Norfolk, ‘‘ Improvements in 
machinery for cutting turnips and other roots.” 

3259. Joan Henry Jounson, Lincoln’s-inn-ficlds, London, “ Improve- 
ments in extinguishing fires, and in apparatus or means to be employed 
therefor.”—A communication from La Société Banolas et Cie., Madrid, 
Spain.—21st December, 1871. = 

3260. Jonn Taytor, Albert-square, Clapham-road, Surrey, “‘ Improve- 
ments in stoves or fireplaces.” 

3261. Jonn James Knicut, Penketh, near Warrington, Lancashire, ‘‘ Im- 
provements in the manufacture of caustic soda and potash, carbonates 
and bicarbonates of soda and potash, phosphates of soda and potash, 
muriate acid, and chlorine.” 

$262. Henry Brooks, Cumberland Market, Regent’s Park, London, 
‘*Improvements in apparatus used in connection with infants’ feeding 
bottles.” 

3263. WiLLiAM Mann, Gasworks, Dorset-street, London, ‘‘ Improvements 
in the method of purifying gas, and in the apparatus employed for 
that purpose.” 

$266. Hemnricn Witzenmann, Pforzheim, Baden, “‘ Improvements in the 
manufacture of linked chains, and in means or apparatus employed 
therein.”—2nd December, 1871. 

$272. Epvmunp Tweepae, Cronkeyshaw-road, Rochdale, L hire, 
“Improvements applicable to slubbing intermediate and roving 
frames, and also to the class of throstles known as ‘Gore's’ 
throstles.” 

$274. Tuomas James Sairu, Fleet-street, London, “‘ Improvements in 
apparatus for containing cartridges, and for facilitating the loading of 
mitrailleuses and other multiple guns and fire-arms.”—A communi- 
cation from Lewis Wells Broadwell, Vienna, Austria. 
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$290. Davip Greic and Jonn Greic, Edinburgh, Midlothian, N.B , “ An 
improved rotary lithographic and type printing machine.” 

3294. Joun OtpRoyp and Mark Ovproyp, jun., Dewsbury, Yorkshire, 
“A pew or improved t.”—6th December, 1871. 

3300. Wittiam Epwarp Wi ey, Birmingham, ‘Improvements in the 
construction of pencil-cases and penholders.” 

—-. panne Merz, New York, U.8., “Improvements in waterproof 
cloth.” 

3304. Witt1aAM Simpson and ALFrep Garpner, Ilford, Essex, ‘‘ Improve- 
ments in the construction of engines worked by steam or other motive 
power.” 

3306. Davip Aprian Wearpvus Scauurman, Laeken, near Brussels, 
Belgium, ‘‘ An improved mode of ornamenting fabrics or surfaces.” 

3308. Tom WorpswortH Mawson, Leeds, Yorkshire, ‘* Improvements in 
the method of converting dining or other similar tables into billiard 
tables, and in the means or appa) atus employed therefor.” —7th December, 
1871. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

3292. Witttam Ropert Lake, P buildings, London, “An 
improved rotary steam engine.”—A communication from Michael 
Schwartz, Bangor, Maine, U.S8.--6th December, 1871. 

3322. Huca Waw.srince Larrerty and BERT Larrerty, Gl iter, 


South t 





eegen, “Purifying the atmosphere of buildings.”—17th October, 


2773. MicHaeL Joun Hates, Barton-street, Gloucester, ‘‘ Machine straps 
or bands.”—1sth October, 1871. 

2865. WitLtaM Rozert Lake, Southampton-buildings, London, “ Feeding 
revolving guns with cartridges.”—A communication from Joseph 
Trawniczek.—25th October, 1871. 

2984. Wittiam Rovert Lake, Southampton-buildings, London, ‘‘ Sewing 
machine apparatus.”—A communication from Alfred Henry Cramp.— 
6th November, 1871. 

3023. Perer Gent, New Brighton, “Gas ovens for culinary purposes.”— 
9th November, 1871. 

8044. Ropert DovGtas and Lewis Grant, Kirkcaldy, N.B., “ Utilising 
husks of grain as fuel.”—10th November, 1871. 

3060. WittiaM Henry Hvouan, Salford, ** Utilising nightsoil, ashes, &c.” 
—13th November, 1871. 

3068. Joun WittiaM Lams and Samvuert Lowe, Nottingham, “ Looped 
fabrics.”—14th November, 1871. 

3080, Wittiam Henpensox, Glasgow, N.B., “ Chlorine, 

November, 1871. 

3122. Witt1am Epwarp Gener, Wellington-street, Strand, London, “ Tools 
for cutting leather, &c.”—A communication from Adolphe Dérégnau- 
court.—18th November, 1871. 

3155. Joun SWANNELL Beeson, Camberwell-road, Camberwell, Surrey, 


“ Horsesh 


mL 5th 





Camden, New Jersey, U.S., “‘New and useful improvements in the 
construction of centrif draining machines for drying sugar and 
other substances.”— 8th December, 1871. 

3323. Witt1aM Ropert Lake, Southampton-buildings, London, “Im- 
at rer ye in sewing machines for uniting the soles and uppers of 

ts and shoes.”—A communication from Lyman Reed Blake, Forte 
Wayne, Indiana, U.S.—Sth December, 1871. 

3328. Cnarves TovaiLton, Paris, ‘‘A new and improved process for pre- 
venting incrustation in steam boilers.”—A communication from Pierre 
Victor Vigier, Boulevart Sebastopol, Paris.—9th December, 1871. 

3338. Henry Josian Jurp, Thomas-street, Burdett-road, Limehouse, 
London, ‘‘ The manufacture of an improved composition for making or 
covering roads and footways, and for other analogous purposes.”—11th 
December, 1871. 

8343. WituiaM Ropert Lake, Southampton-buildings, London, ‘‘Im- 
provements in the tables and operating mechanism of sewing ma- 

fT chines.”—A communication from Simon Willard Wardwell, jun., 8t. 

tLouis, Missouri, U.S.—11(h December, 1871. 

3364. Wittiam Russevy and Jonn Russevi, Low Walker, near Newcastle- 
ou-Tyne, Northumberland, “Improvements in the construction of 
furnaces for calcining ores and other substances, and in apparatus to 
be used in connection therewith.”—12th December, 1871. 


Patents on which the Stamp Duty of £50 has been Paid. 


3787. Gustav Aiprecut Cart Bremae, Liverpool, “ Breaking and soften- 
flax, &e."—12th December, 1868. 

3797. WitttamM Jeremian Murpuy, Cork, Ireland, “ Ordnance.”—l4th 
December, 1868. 

3896. Josern Breepen, Birmingham, “ Taps or valves for liquids, &c.”— 
2lst December, 1868. 

3820. Wittiam Corrox, Loughborough, Leicestershire, and Epwarp 
ATTENBOROUGH, Brunswick-street, The Meadows, Nottingham, ‘‘ Looped 
fabrics.”—1l6th Decemver, 1868. 

3834 Samue. Cunuirre Lister, Manningham, near Bradford, Yorkshire, 
“ Preparing wool, &c.”—16th December, 1868. 

3939. WittiaM Henry Ripoway and Freperick WitusamM WALKER, 
Hanley, Staffordshire, ‘‘Ornamental bricks, tiles, slabs, &c.”—24th 
December, 1868. 

395. WituiaM Ropert Lake, Southampton-buildings, London, “ Ships.”— 
26th February, 1869. 

3830. THomas AvELING, Rochester, 
December, 1868. 

3806. ALExanpEeR Baumann, Cecil-street, London, “ Pressure-governed 
slide valves.”—15th December, 1868. 

3337. Georce Haprie.p, Lancaster, “ Varnish.”—17// December, 1868. 

3855. Jonn Hopeson, Bradford, Yorkshire, Henry Borromiey, Low 
Moor, Yorkshire, and Ezra Cockrort, Odsell Moor, Bradford, York- 
shire, ‘* Weaving.”— 18th December, 1868. 

3854. WituiaM Freperick THomas, Cheapside, London, “Sewing ma- 
chines.”—18th December, 1868. 

3861. Tuomas Spencer, Bolton-le-Moors, Lancashire, ‘‘ Spinning cotton, 
&e.”—18th December, 1868. 

79. Rowert Witson, Bridgewater Foundry, Patricroft, near Manchester, 


mber, 1808. 


Kent, “Steam cultivation.”—16th 






Tools fur cutting metals, &c.”—21st Dec: 





Patents on which the Stamp Duty of £100 has been Paid. 

3123. Witttam Cotton, Loughborough, Leicestershire, “‘ Looped fabrics.” 

E—16th December, 1864. 

3174. Wittiam Rei, Granton, Midlothian, N.B.,‘* Railway cattle trucks.” 
—2let December, 1864. 

3130. Bexvamin Dossox, Wituiam Scater, and Ropert HaActiwe., 
Bolton, Lancashire, “ Self-acting mules for spinning and doubling.”— 
17th December, 1864. . 


Notices of Intention to Proceed with Patents, 


2064. George Tomutsson Bovusrie.p. Loughborough Park, Brixton, 
** Refrigerative vessels and utensils.”—A communication from Kingston 
Goddard and John Popkin Adams.—4th August, 1871. 

2071. James McHagpv, Chancery-lane, Londun, *‘ Railway signals.”— 5th 
August, 1871. 

2001. ALrreD Vixcent Newton, Chancery-lane, London, ‘‘ Gorernors.”— 
A communication from Jean Joseph Molard.—Sth August, 1871. 

2007. Epwarp Jones, Birmingham, ‘‘ Metallic cartridge cases.”—9th 
August, 1871. 

2104. Francis WiLttaM Gitpert, Eastleigh, ‘‘ Reguiating and adjusting 
the position of the frames of expanding and contracting agricultural 
implements.” 

2105. Avuaustus Bryant CuILps and Davip Munroe Cuitps, Mark-lane, 
London, “ Dressing and cleansing millstones.”— Partly a communication 
from John Fry. 

2114. Georce Henry Goopmax, Penrose-street, Walworth, Surrey, 
** Breaking stones, &c.”—10/h August, 1871. 

2120. AnTHUR AUCKLAND Cocurane, Westminster, ‘‘ Breakwaters, fore- 
shores, &c.” 

2121. Witttam Winter, Leeds, “Sewing machines.”—11th August, 1871. 

2137. Tuomas Gives, Craven-street, Hulme, Manchester,“ Steam engines, 

."—1ith August, 1871. 

2153. Dante. Cote Lower, Church-strect, Warrington, “ Presses.”— 
15th August, 1871. 

2154. Marraew Curtis and Witu1aM [lenny Ruopes, Manchester, “ Pre- 
paring cotton, &.” 

2155. Mark Ricwarpson, Leeds, “ Pressing bricks, &c.” 

2158. Camppett Dove aa, Glasgow, N.B., and Davip Mataew Watson, 
Bullionfield, Dundee, N.B., ‘‘ Treating stone, brick, wood, &c.”—16th 
August, 1871. 

2166. Georor Hasevtine, Southampton-buildings, Chancery-lane, London, 
“ Plates for sun pictures.”—A communication from Horace M. Hedden 
and Charles A. Hill.—17th August, 1871. 

2171. Witt1amM Epwarp Gepce, Wellington-street, Strand, London, 
* Railway trains."—A communication from Baptiste Le Bret.—18th 
August, 1871. 

2197. Samuet Cunuirre Lister, Bradford, ‘‘ Looms.”—21st August, 1871. 

2212. Hiram Copp, Park-place, Caledonian-road, London, “ Bottles.”— 
22nd Auguat, 1871. 

2231. Tuomas James Smitu, Fleet-street, London, ‘‘ Ammonia.”—A com- 
munication from Cyprien Marie Tessié du Motay. 

2232. Tuomas James Smita, Fleet-street, London, “Chlorine and hypo- 
chlorites.”—A communication from Cyprien Marie Tessié du Motay. 

2235. Major Epwin Ropsrt Wetuerep, Woolwich, “ Hammocks.”—25th 
August, 1871. 

2246. Grorce FreDeRIcK Muntz, Umberslade Hall, Warwick, “ Gaffs for 
vessels.”—26th August, 1871. 

2250. Jonn Hutsn Wesser, King’s-road, Chelsea, London, “‘Chimney 
flues, &c.”—28th August, 1871. 

2296. ALEXANDER Horace Brannon, Rue Gaillon, Paris, ‘* Projectiles.” — 
A ication from Burkley Benjamin Hotchkiss.—3lst August, 











3275. Burpetr LamMBTon Brown, Wednesbury Tube Works, Wednesbury, 
Staffordshire, ‘An improved hine for straightening and finishing 
tubes and bars.” 

3276. Epwrx Gaunt and Josepn GooprortH Hupson, Leeds, Yorkshire, 

its in the facture of hats, and in machinery for the 


82/3. Joun Reeves, Bratton lronworks, Westbury, Wilts, ‘‘ Improve- 
ments in apparatus for ploughing and sowing seed.” 

3280. Henry Epwarp Newron, Chancery-lane, London, ‘‘ Improvements 
applicable to street and other gas lamps, for the purpose of preventing 
stoppages in the supply pipes.”.—A communication from Adrien 
Clément Lucien Grave, Paris. 

8231. Wittiam Epwarp Newton, Chancery-lane, London, ‘‘ Improve- 
ments m bicycles or velocipedes.”—A communication from Emile 
— de Forville, Uoulevart B hais, Paris.—5th December, 


3284. MatrHew Titpesiey, Willenhall, Staffordshi 
application of certain known materials to be used 
cast iron to produce malleable iron.” 

8286. JouN Josern Spear, ll, London, “‘ An improved stopper for 
bottles for containing arated or gaseuus liquids,” 








“Tmpr 
” 








e, “An i d 
in the annealing of 





1871. 

2495. James Bayxs and Witt1am Wacker, Liverpool, ‘‘Treating sewage, 
&c,.”—22nd September, 1871. 

2515. Micuaet Joun Hates, Barton-street, Gloucester, “Packing for 
engines, &c.”—23rd September, 1871. 

2596. Taeoranitus ,VaRLEY, Barclay-road, Leytonstone, and FREDERICK 
Henry Varvey, Mildmay Park Works, Mildmay Avenue, Stoke 
Newington, London, “ Electric telegraphs.”—2nd October, 1871. 

2603. Henry Jackson, Park-square, Leeds, “Drying or desiccating 
grain, &c.”—8rd October, 1871. 

2656. Henry Jackson, Park-square, Leeds, “ Scouring wool, &e.”—7th 
October, 1871. 

2667, Henry Deacon, Appleton House, Warrington, “Sulphate of soda, 
&c.”—9th October, 1871. 

2687. WituiaM Ropert Lake, Southampton-buildings, London, “Iron 


or steel dies.”—A communication from Georgé Francis Champney and 
urch-lane, Whitechapel, 


Joseph Warren —10th October, 1871. 
2696. Ropert MILBURN and Tuomas Brown1xe, Ch 
London, *‘ D: and trea‘ sewage, &c.”—11th October, 1871. 
2761. James WeELsH, Davin Hore, and James QaMPBELL STEVENSON, 








3162. Peren Gent, New Brighton, “Heating buildings, supplying hot 
water, &c.”—22nd November, 1871. 

3174. Freperic Francis Jones, Middlesbrough, “‘ Smelting or reducing 
oxides of iron.” 

3180. Jean Vincent Prosper Lacranoe, Rue de la Banque, Paris, “ Puri- 
ying and clarifying saccharine juices and syrups.”—23rd November, 


3204. Tuomas Bex, Walker Ironworks, Newcastle-upon-Tyne, “‘ Removing 
slag from blast furnaces.”—27th November, 1871. 

3221. “a RonacLp Martin, Deptford, ‘Cutting wood and reducing it 
to pulp.” 

3222. Wittiam Taomas, Cheapside, London, “ Stays.”—29th November, 
1871. 

3250. TazorHiLe Henri Josern Vaupoir, Clermont Ferrand, “ Cigarette 
formers,”—l«t December, 1871. 

3262. Henry Brooks, Cumberland Market, Regent’s Park, London, 
“ Infants’ feeding bottles.”—2ud December, 1871. 

3292. WituiamM Rozert Lake, Southampton-buildings, London, “ Rotary 
steam engines.”-. A communication from Michael Schwartz.—éth 
December, 1871. 

3322. Hucn Wa.pripce Larrerty and Rosert Larrertry, Gloucester, 
“ Centrifugal draining machines fur drying sugar, &c ” 

3323. WitiiaM Rosert Lake, Southampton-buildings, London, “ Sewing 
machines for uniting the soles and uppers of boots and shoes.”—A 
communication from Lyman Reed Blake.—8th December, 18 

3338. Henry Josian Jupr, Thomas-street, Burdett-road, 
London, ** Roads and footways.” 

3343. Witttam Ropert Lake, Southampton-buildings, London, ‘‘ Sewing 
machines.”—A communication from Simon Willard Wardwell, jun.— 
11th December, 1871. 

3364. Witttam Russece and Jonw Russet., Low Walker, near Newcastle- 

t 1871. 


71 
Limehouse, 


on-Tyne, “‘ Furnaces.”—12th Dee+m! 7 
All persons having an intcrest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents, within fourteen days of its 
ate. 


List of Specifications published during the Week!ending 
16th December, 1871. eet 
S45 Od.; 1043, 


058, 10d; 1005, Sd.; tue, Bd.; 1034, 1034, 8d.; 1037, 









10d.. 1046, Is. 4d.; 1050, Sd.; 1056, 6d.; 1083, 1s. Gd.; 1086, 10d.; 1090, 
Is. 4d; 1008, 8d.: 1000, 64.; 1100, 1s, 24.; 1104, Sd., 1126, 8d.; 1127, 8d.; 
1135. 8ed.; 1146, 10d.; 1153, Is, 4el.; 1156, 4d; 1224, 44.5 1226, 4d.; 1229, 
4d. 1, 44; 1232, 4d.; 1233, 4d.; d.; . 44.5 1de4, 4d.; 1250, 
4d. 4d; 1 4d.: EY dj; 1264, 41.5 1766, 4d.; 1267 

i 1.3 1284, 4d.; l2v9, 4d.; 1803, 


44.3 1270, 4d.; 1 , 40.; 1276, 4d; 
10d.; 1950, 10d.; 19383, lud.; 2219, 6d.; 2257, 41. 

*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be. 
remitted by Post-office Order, made payable at the Post-olfice, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-oltfice, South- 
ampton-buildings, Chancery-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts ave classified and arranged from those published 
the authority of the Commissioners of Patents. 


Class 1.—PRIME MOVERS. 
Inciuding Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
1595. J. MiLtwarp, Birmingham, “ Indicator for steam boilers."—A comuau- 
nication.—Dated 7th June, 1871. 

According to this invention two chambers are arranged to communicate 
by tubes or ducts, the one with the water-space and the other with the 
steam space of the boiler, the partition between the two chambers being 
formed of an elastic diaphragm which is connected to an alarm valve in 
the steam chamber. The pipe from the water chamber passes below the 
water level in the boiler, sv that the pipe and chamber are kept full of 
water so long as the water in the boiler does not sink below the norma! 
level. Undor these conditions the preponderance of preasure in the 
steam chamber (due tu the fact that the pressure of the water column to 
a certain extent counteracts the steam pressure in the water chamber) 
deflects the diaphragm so as to close the alarm valve, but when the wat 








yater 
sinks below the openiag of the pipe to the water chamber the water 
passes out of the latter and steam passes in, and an equilibrium being 
thus established in both chambers, the retracting of the diaphragm causes 
the alarm valve to be opened. For a high-water level indicator the 
opening of tes pipe to the water chamber is kept above the high-water 
level, and the alarm valve is opened by the deflection of the diaphragm. 

1511. H. Witpr, Manchester, “ Manufacture of boiler twhes."—Dated 8th 

June, 1871. 

This invention consists in coating iron boiler tubes with copper by 
the currents derived from electro-magnetic induction machines, for the 
purpose of protecting them from the corrosive action of the chemical 
substances contained in the water with which they are in contact. The 
tubes or other articles are suspended in the vats containing the solutions 
from the polar extremities of magnets. 

1513. J. Tavior avd W. Cooke, Birkenhead, “ Balancing moving parts in 
steam engines.” —Dated 8th June, 1871. 

This invention consists in balancing the weight of the working piston 
of steam engines and moving parts connected thereto by the pressure of 
steam upon balance pistons inside cylinders, such balance pistuns being 
connected either directly or indirectly to tue working pistons, and ar- 
ranged either above, below, or at the side of the engine cylinders, 

3202. W. R. Lake, London, “ Rotary steam engine.”—A communication. — 
Dated 6th December, 1871. - 

This invention aims at producing an economical and effective rotary 
engine, which shall do its work without waste of steam, and which will 
be simple in construction and operation. The working parts of the 
engine, such as the piston head and the cams uperating the abutments 
and regulating the admission of the steam, are all placed upon and move 
with one central shaft ; this arrangement insures regularity and certainty 
of operation. The piston head is so attached toa collar that it and the 
shaft revolve with the head as the piston moves round. Arms or levers 
operated by cams upon the main shaft communicate their motion through 
rods to the abutments in the cylinder. The exhaust of the engine 
remains always open; a small pipe relieves the engine of the compresse: 
air. To render the engine reversible the ports in the abutments may be 
made upon opposite sides of the same, and steam may be admitted to the 
cylinder through either of them. 


Class 2,- TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1468. F. J. Nonte and W. H. J. Grout, Stoke Newington, London, 

“ Bicycles and velocipedes.””—Dated 2nd June, 1871. ’ 

They extend the length of the spring beyond the socket, which admits of 
the rider being seated near the centre of thespring, gives more elasticity, and 
produces more safety and comfort in riding. The lever brake carrying a roll 
which revolves by being compressed against the india-rubber tire of wheel, 
has the effect of diminishing or sequiating the speed of the velocipede 
without wearing away the rubber tire. The treadles being made with 
two flat parts, and covered with india-rubber, give elasticity to the fovt, 
which renders riding much easier. The employment of three cast iron 
rolls to bend the rim or felloc of wheel to any desired circle or diameter 
is of great novelty, inasmuch as it forms the V or U shape, while at the 
same time it bends it to the circle or diameter of wheel. 

1478. E. O. Hays, Belvidere, Kent, “ Boats.”—Dated 2nd June, 1871. 

The Lull of the boat is made in three divisions, the lower one divided 
into longitudinal the middle one serving for stow: and the 
upper one for passengers. The seats are in the form of chair 
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Dec. 22, 1871. 





fixed by pins ‘itting into holes in the side of the boat, and with swivel 
joints enabling them to be used either inside the boat or over its side. 
‘These seats when placed side by side form acouch, The upper deck is 
formed by movable pieces having jointed legs in them, so that they can 
be lifted up to form tables. The loose pieces which cover the separate 
compartments can be used for every necessary purpose. 

1475. B. Tuompson, Islington, London, ‘‘ Perambulators.”—Dated 2nd June, 

87 


1871. 
The inventor constructs the perambulator in three parts, the footboard, 
wheel frame, and body, which are jointed together at or b th the 
front of the seat, the whole being rigidly secured in the open position b 
a rod or strut jointed to the axletree and attached te the body at bac 
bya pin'and staple. A handle is jointed to this rod to fold up with the 
perambulator, 


1488. J. E. Dowson and A. Dowson, Westminster, “ Tramways.”—Dated 





as to apply 


the rods of which act as racks for gear wi 80 
rollers” to the 


to and withdraw from (under pressure) the “ pattern 
centre-bowl of such machinery. 
1515. J. Botromiey and W. Hacats, Buttershaw Mills, near Bradford, 
pel acc combing, and finishing wool, cotton, dc.” —Dated 8th June, 
ak 


SerBe 


ders, as made with each pair of the front 


telles or 
button-ho! toor from the back or shoulder strap, 
at or in close proximity with the peta od portion , and 
with either or each the said front button-hole straps of each pair 
made in two pieces connected by a buckle or otherwise, so as to be ad- 
justable in length as occasion may require ; Thirdly, bretelles or panta- 
oon ders connected with their button straps wS 
Peat tf 


taloon 
ps uni 





The inventors employ belts for such purposes made of or 
india-rubber, either alone or in any suitable combination with sulphur 
or other matters or materials, so as to preserve its elasticity. These 
belts, although more especially adapted and intended for the drawing 
ow with advantage be used in the feeding of slivers to such ma- 
chines. 

1529. J. AiTKEeN, Bury, Lancashire, “‘ Application of tallow to sized 
articles.” —Dated 9th June, 1871. 
Tallow has becn applied before this invention mingled with the size, 








5th June, 1871. 

Rails of special forms and suitable chairs of special forms, illustrated by 
drawings accompanying provisional apecification, the rails of some of 
them specially having deep rib, and in some cases bulb or flange at bottom 
to afford strength to vbviate necessity for longitudinal sleepers. Lip or 
guard to groove of rail in one piece with rail or joined on. Rails with 
groove on upper face and rib beneath, in combination with wooden 
sleepers specially prepared to receive them. Rails with arched or spread- 
ing base to bed on earth without sleeper. Girder-like section, but with 
groove in upper member to‘receive separate head or rail. Supporting, 
suspending, or fixing in the chairs the improved or other rails by timber 
or iron blocks or wedges. Rails and chairs thus: Rail in two parts, one 
the rail proper, the other a guard rail assisting to hold in the former and 
completing greove, and the chair specially formed to receive both, which 


are kept apart and secured in the chair by iron wedge. Cast iron box- 
pe chairs (bedded in concrete block) with wrought iron plates 
inclined outwards held on edge, and the rail being supported by ber 


wedge blocks between rail and plates. Knee plates as a chair fixed to 
transverse timber sleeper. Chairs or sleepers of thin wrought iron bent 
to shape of irregular triangular box with arched base, and sometimes 
stiffened with transverse tie rod, the box to be filled with earth to pre- 
vent collapsing, the rail to be suspended on two 8 formed by the 
penn | of the plate. Angle iron or flat or shouldered curb of iron fixed 
or applied to sleeper or to rail, to form part of or complete the groove 
for wheel of carriage, and to protect the edges of stones or roadway. Par- 
ticular applications of diagonally cut and other longitudinal timber 
sleepers under rail, Concrete applied as a base for rail, either in blocks 
or in a continuous mass, with elastic packing inte , the form and 
fitting allowing rail to be removed without disturbing the paving. 
Strips of asphalte applied to make good the space between rail and paving 
stones. Staffordshire blue bricks applied for paving between or at the 
sides of the rails. Combinations of any of the above improvements or 
parts of them. 
am T. Osporne and J. Corton, Derby, “ Railway brakes.”—Dated 5th 
une, 1871 

This invention relates to certain modes of applying brakes to railway 
wagons and to carriag The wagon brakes are applied by means of a 
weighted lever, and are lifted off by a chain situate under each wagon and 
passing over pulleys, this chain being connected to the coupling chains. 
When the coupling chains are drawn tight they raise the weighted lever, 
and when slack allow the lever to descend and apply the brake. In 
applying this invention to passenger carriages levers and traversing 
weights are fitted to each carriage to be operated upon, the said lever and 
weight being in connection with a thin iron rod or bar underneath each 
cai The brakes are worked by an ordinary upright lever in the 
guard’s van or on the tender, depression or elevation of such lever apply- 
ing or removing the brakes as desired. 

1497. H. Suaw, Camberwell, Surrey, “‘ Retarding the wheels of carriages in 
motion.” —Dated 6th June, 1871. 

This invention consists ina combination of mechanical arrangements 
and forces, aided by electro-magnetic and hydraulic or atmospheric 
forces. By the use of a small roller carried into contact with the wheel 
in motion, by either electro-magnetic or atmospheric force, such contact 
gives motion to a second wheel having thereon an eccentric and rod in 
connection with an at pheric or hydraulic cylinder and rams, which 
force the brake-block against the railway wheel or rail. 

1501. W. R. Lake, London, “ Journal boxes and bearings.”—A communica- 
tion.— Dated 6th June, 1871. 

This invention consists mainly in the peculiar construction and arrange- 
ment within a cylindrical,box of two series of anti-friction rollers, with a 
metallic band interposed between the outer and the inner series in such 
a manner that the shaft will bear upon the inner, series of rollers, which 
in turn bear upon the outer series of rollers and the interposed ring, the 
pressure being finally distributed by the outer rollers upun the walls of 
the box. To prevent lateral motion the inventor places a sinall ball be- 
tween the end of the shaft and the end,of the box, and forms a small con- 
a — in the end of the shaft and a suituble recess in the end of 
the box, 

1606. W. L. Granvitie, Hampton Court, Middlesex, “ Floating turntable.” 
—Dated 7th June, 1871. 

The novelty of the invention consists of having a hollow cylinder or 
caisson to carry the weight of the turntable by floating it on water, and 
thus relieving the bearings of the superincumbent weight which would 
otherwise rest upon them, 

1523, W. R. Lake, London, “' Railway sleeping carriages.”—- A communica- 
tion.—Dated 8th June, 1871. 

The berths are hinged to the carriage and supported by jointed sus- 
penders or ‘vther analogous devices, the whole being so adapted 
to the carriage that, when turned up, it forms one side of a closed 
triangular recess. In combination with the berth there is a partition and 
a movable head-board. The back and seat cushions are hin; together 
and disconnected from the seat frame, so that the back cushion may be 
placed — seat frame, and the seat cushion extended to meet the seat 

of the opposite seat. 


1524. W. R. Lake, London, “‘ Railway hotel and dining carriages.”—A com- 
munication.—Dated 8th June, 1871. 

In the hotel carriage a state room is located on one side, with 
passages on the opposite side of the carriage and also longitudinally 
through the rvom, so that the room may be isolated or thrown open as 

rt of the carriage as may be desired. The said carriage also has a 

itchen provided with a cooking apparatus. In the dining carriage a 
a chamber is located at or near the centre of the carriage in com- 

ination with the kitchen. Closets or cupboards are arranged in the 
— between each pair of windows. In combination with the kitchen 
8s a water tank, range, and provision chamber, the latter being loceted 
below the floor of the carriage, and there are tables, cupboards, lavaturies, 
and water-closets, 














Class 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

1470. R. W. Stewart, Dunfermline, N.B., ‘* Washing yarns.”—Dated 2nd 

June, 1871, 

The feature of novelty which constitutes this invention is the arrange- 
ment and construction of apparatus whereby the yarns are caused to 
travel horisontally through the washing liquid, whilst the heads on 
which the hanks are hung revolve, thus allowing the yarn to shift its 
position and come in contact with the fluid gradually as the revolution 
proceeds. 

1483. W. Seen, Preston, Spinning and doubling cotton.” —Dated 3rd June, 

1871, 


This invention relates to the application of brakes to the shaft of the 
carriage of self-acting mules. Also to the application of a self-regulating 
additional winding on motion'to self-acting mules, to compensate for the 
difference in the diameter of the spindles from the beginning to the 
finish of the cop. Also to a mode of dispensing with « central weight 
hook in the tup front rollers of hand or selt-acting mules, and the 
substitution therefor of a forked weight hook hung on to each end 
p vot. 

1502. A. Sparrow, Liverpool, “ Metal ties for securing bales of cotton, dc.” 
—Dated 6th June, 1871. 

This improved fastening is made of a single piece of iron, The inventor 
first stamps out a blank that a curved or inclined portion and a pro- 
jecting ear on each side. Between these ears he formsaslot. He then 
folds or doubles the two sides over, so that the aforesaid ears come oppo- 
site to each other, but do not meet, there being an aperture left between 
them, These turned or folded sides or portions are not forced down upon 
the central portion of the faste , a space being left between the front 
and back portions. One end of the hovup or band is bent or doubled to 
form a hook, which is inserted into the aforesaid slot ; the other end, also 
having a hook, is inserted into the space between the curved or inclined 
parts of the fastening. 

1507. J. Broet, Leinster-square, Middlesex, ‘* Punching designs in fabrics.” 
Dated 7th June, 1871. 

This invention relates to an arrang: t of punches or piercers for 

panes fabrics in patterns, and consists essentially in 











a num- 

r of loose hes set up hat like type in any d pattern 
= design, which may be varied at pleasure by a mere rearrangement of 
the p h i loyed 


or p 


1508, A. Brapsuaw, Accrington, Lancashire,“ Printing calico, &c.”—Dated 
7th June, 1871. 
This invention relates to the use of a cylinder or cylinders and pistons, 





but it has been found in operation that it has not prevented the disin- 
tegration and dissipation of the size, but by this peculiar — 
whilst the cloth derives and retains the softness of feel by whic' tallowed 
size is characterised, it has also the additional property of retaining the 
size in disintegrated form. The cloth while being softer to the ivel is 
also bulkier and more aolid. In this application the difficulty hitherto 
felt of mingling yarn, tallow, and size is altogether removed. When 
they have been co-mingled before application the tallow has taken wu 
quite a different proportion of the sizing material than has been desi: 
and hence the quantity of ingredients applied to the yarn has been alto- 
oo beyond the control of the o tive, but by this process of sizing 

rst and lubricating afterwards the two operations being perfectly dis- 
tinct are at the same time thoroughly under control. 





Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 
1477. F. R. Jones and A. Bewr, Huddersfield, “ Producing mechanical 
motion.” —Dated 3rd June, 1871. 

This invention is more especially adapted and intended for working 
or producing the reciprocatory motion required of the knife bar in reap- 
ing or mowing machines, but is applicable for giving reciprocal motion to 
parts of other machines or apparatus, such as working the riddles of win- 
now: machines er the riddling or sifting of ground corn or other ma- 
terials or substances. Also for picking the shuttles or working the lay or 
batten and the healds in looms for weaving when such parts admit of or 
are required to be worked in a regular manner. 

1496. R. Winper, Farningham, Kent, and T, Woop, Eynsford, Kent, 
“ Skifes or frames of ploughs driven by any power.”—Dated 5th June, 


1871. 

The novelty of this invention is having the skife made in two parts, 

stead of one as now, so that when worn out cr broken one part only 
(namely, the broken or worn out part) has to be restored, thus saving a 
yreat expense, especially in steam ploughing, where the skifes cost so 
much, and have to be put aside as useless if the end or point be worn or 
broken away. 
nS. sm, Taunton, “ Protecting grain from birds.”— Dated 6th 

une, 1871. 

This relates to apparatus composed of a train of wheelwork and a de- 
scending weight in connection with a many-chambered barrel provided 
with nipples, upon which a hammer is caused to fall at fixed intervals of 
time for discharging the chambers of the barrel, and thus frighten the 
birds or sound an alarm. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 
1469, A. Vipexvy, Islington, “‘ Separating excrement from urine and water.” — 
A communication.—Dated 2nd June, 1871. 

This invention consists in the employment of a bent pire leading from 
the closet to receive excrement, urine, and water. In the bent pipe 
there is a valve which allows the liquid at all times to pass, but is kept 
closed by a weighted lever until sufficient solid matter rests on it to 
overcome the balance and to open the valve. When this har 





P pairs of front 
buckle (or made with their back and shoulder straps adj 
length with res; to their two pairs of front button oe and having 
one or both of the front button straps of each pair made in two parts, 
connected by a buckle, or so as to be adjustable in length; Fourthly, bre- 
telles or pantuloon suspenders, made in either of the ways hereinbefore 
mentioned, and having the shoulder or back straps united by a cross 
connection or strap, whether such be elastic or inelastic, or adjustable in 


length, or consist of a lacing. 





Class 8,-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations. Fucl 
and Lnghting Muterials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc. « 

1467. P. Rumine, London, “ Treatment of wines, &c.”—Dated 2nd June, 

1871 


ah 

The invention consists in subjecting wines and other alcoholic liquors 
to the action of ozone and ozonised air, for the purpose of ‘ing the 
same or obtaining the effect usually produced by keeping such liquors 
for a lengthened period. 

1486. T. T. Buair, Liverpool, ‘‘ Compositions for coating the bottoms of 
ships.” ~Dated 5th June, 1871. 

This invention relates to the production of p for coating 
submerged surfaces, from, First, novel combinations of ingredients ; and, 
Secondly, novel methods of incorporating the same. The inventor takes 
quicksilver, , tallow, or other animal fat, and a finely divided pig: 
ment or substance, preferring French chalk with colouring matter added, 
in about the following proportions to form 100]b. of the compositior :— 
14 Ib. quicksilver, 31 1b. resin, 311). animal fat, 181b. French chalk, and 
6 lb. colouring matter. One method of incorporating these substances 
consists in grinding the quicksilver, French chalk, and colouring matter 
together, and then stirring the whole in a vessel to which heat is applied. 
A second method consists in incorporating the ingredients by placing 
them in a vessel, then whilst applying heat, stirring and mixing the 
whole into a homogeneous condition. 

1487. J. W. Burton, Leeds, ‘‘ Treating and refining oils and fats.”—Dated 
5th June, 1871. 

This invention consists in treating mineral oils and fats, and like sub- 
stances ee like treatment, by subjecting them to the actiun of 
essential oils, and by preference to the oil of mirbaue, so as to effect such 
improvements as to better adapt them to lubricating and commercial 
purposes. 

- nearly in the same plane, thereby imparting a peculiar flexibility to 

the pen. 

1499. J. M. AGNELLET, Paris, ‘‘ Apparatus for burning oils."—Dated 6th 
June, 1871. 

The oil or other liquid, fatty, or resinous body is allowed to flow or is 
forced from a nozzle ina state of fine spray by a current of air, and is 
ignited as it issues. The air nozzle is in connection with the oil nozzle, 
and they are adjustable so as to regulate the intensity of the flame. 
1504. W. Biunn and J. Witp, Kilnhurst, Yorkshire, “ Fire-grates and 

Surnaces.”—Dated 7th June, 1871. 

The furnace containing the pots has no grate or opening whatever in 
any part of the “‘ sieges” (or supports for the pots) for the admission of 
heat by the tlame from the fireplace or the gas, as in some glass furnaces. 
The improved furnaces are made with a solid “ siege” constructed by 
building a wall from the bottom to the top of the cave at each end of the 
brickwork on which the ordinary “‘ sieges ” are laid, and filling the cavity 
up with rubbish, which makes a bed for the extra “ siege ” bricks, and 

revents the external air, which enters the cave at either end, fiom 

ving a through . The “* siege” bricks are by preference laid in 
aslanting direction; the fire furnace is built at the outside, and is 


iti 














P e 
solid matter falls through into a ptacle below; the liquid matter 
(water and urine) follows the course of the walls of the pipe, which 
below the valve is enlarged, and forms a basin round the pipe which 
receives the solids, from whence it (the liquid) is carried off by pipes. 
The liquid runs along the surface of the bent pipes and goes off first, 
because the course of the solids is somewhat arrested by coming in 
contact with the bends or undulations in the pipe. The receiver being 
full is removed and replaced by an empty receiver, 

1479. E. Cuapwick, Eust Sheen, Surrey, ‘* Construction of walls, floors, dc.” 
Dated 3rd June, 1871. 





& Walls and floors are made of tiles rebated at the edges, so as'to be joined 
together laterally and held by means of cross ties. 
1482. T. Hyatt, London, “ Illuminating gratings and glasses for the same.” 
Dated 3rd June, 1871. | 
This invention relates to various combinations of glass and steel or 
other metal for forming illuminating roofs and gratings; also tu the 
iutroduction of wire netting into the plates and glasses ; also to inserting | 
the glass directly in such gratings in a heated plastic state; also to the | 
use of Portland or other like cement for “xing in the glasses in conjunc- 
tion with putty ; also to the *‘ chilling” the glass protecting metal knobs 
of illuminating gratings ; aiso to the combination of corrugated metal and | 
plain glass, or vice versa, for ventilating purposes, andthe use of removable 
cup-shaped glasses on illuminating metal roofs for the sume purpose ; | 
also to the construction of illuminating mosaic lights composed of glass 
fitted together flush at the edges on a metal frame, and retained in place 
either by rebating the glass or by the use of undercut knobs or projec- 
tions at the intersecting angles in the grating. 


1514. H. E. Hutcuiss, Great Grimsby, ** Locks and keys.” —Dated 8th June, 
1871 


aa. 

According to this invention the bolt of the lock is retained in its un- 
locked position by a lever and spring, the former having at one end a 
rounded nose taking into an indent in the bolt. When the bolt is in its 
locked position the nose on the lever is pressed into a slot In the bolt. 
The other end of the lever is formed with a slot wherein works a pin 
on a screw catch which slides in the key tube. The key is made in two 
parts, one within the other, or the key is of usual construction, and a 
catch attached to it, or a slit is formed in the end. 

1516. H. R. Mins, Bristol, *‘ Iron shutters.” —Dated 8th June, 1871. 

The features of novelty of this invention consist in connecting the 
edges of the strips or laths of iron shutters together by bending or 
turning over the edges, so that they shall hook or lock into each otuer ; 
also in so connecting together the said strips or sections of a shutter as 
that they shall slide and lie side by side when out of use in a box formed 
to receive them. 

3273. S. J. Payne, Cardiff, 
5th December, 1871. 

A mixture of siliceous sand and what is commonly called London 
loam with plastic clay, pipe clay, or potters’ clay, flint, or flint gravel, 
with an edition either in the mixture of the materials or by rubbing or 
dipping the made goods in any stage of their manufacture with a powder, 
or into a soluti posed of calami and cement. The inventor 
does not intend to confine himself to any definite proportions of the 
materials, but desires to use them in such manner and way as he shall 
~— it — to make any articles required, either burnt or unburnt, 
wet or dry. 





“ Manufacture of sire-bricks, &c.”—Dated 





Class 6—FIRE-ARMS, 
Including Guns, Swords, Cannon, Shots, Shells, Gunpo.vder, Im- 
plements of War for Coast Defence, Gun iages, dc. 
1612. J. 8. Hearn, London, “ Breech-loading fire-arms.”—Dated 8th June, 
1871. 


The improvements ure more particularly applicable to drop and other 
sporting guns. e First improvement consists in drawing back the 
striker by means of a lever pivoted to the breech lump and operated by 
the tumbler when cocking the gun. _ A bolt or stop is fitted to slide ut 
the back of the breech lump to lock the er and prevent the acci- 
dental discharge of the gun, the said bolt being rel d by dep ing a 
thumb lever on the tail piece in grasping the smull of the butt when 
firing. Another improvement consists in removing the middle portion 
of the trigger, the two end portions working in short slots in the tri 

plate, with the object of excluding dust from the action. Another 
provement applicable to guns consists in locking the barrel or 
barrels by means of a spring bolt working transversely in the bed of the 
false breech and through a slot in the barrel lump. The bolt is operated 
by a hand lever pivoted to the breech bed. 





Class 7.—FURNITURE AND CLOTHING. 
Inclugliing Cooking Utensils, U; , Ornaments, Musical In 
struments, Lamps, Manufacture of Dress, &c. 
ae = H. Eppy, Boston, U.8., ‘* Pantaloon suspenders.”— Dated 10th June, 

The nature of the said invention may be said to be as follows:—First, 
breteiles or pantal ers, as made with each pair of the front 
button-hole straps united to or apri: from their or shoulder 








strap, at or in close a’, with the shoulder-bearing portion thereof, 
whether the union be effected by a buckle or otherwise ; Secondly, bre- 


arated from that part of the furnace containing the pots by a thick 

fire-brick wall, in such a manner that the flame from the fire furnace 

es over the thick wall (at any convenient height, or just above the 
evel of the “‘ siege ”) by an entrance arch, and at one or both ends of the 
furnace containing the pots, and as the fire furnaces may be built, one at 
either one or both ends of the pot furnace. At each side of each of the 
fire furnaces a small flue is built communicating with the cave, which 
causes a current of air to pass under the grate, carrying away any sul- 
phur, or dust, or other impurities. 

1517. W. Potiock, Jamestown, and A. Po.ttock, Bunhill, Dumbarton, 
N.B., “Preparing and mordanting Turkey-red cloth and yarn.”—Dated 
8th June, 1871. 

By the present invention the cloth or yarn is allowed to retain all the 
oil and alkali it absorbs in the oiling , and is at once passed iuto 
a solution of alum, in which Pp 
hours. The result is that the alkali associated with the oil in the cloth 
or yarn causes a precipitation therein of hydrate of alumina, which acts 
as the mordant instead of t te of alumina as obtained by the ordi- 
nary process. 

1518. H. Larkis, Theydon Gerdon, Essex, A. Leicuton, Liverpool, and W. 
Wuirs, Mampstead, ‘‘ Production of iron and steel, dc.”—Dated 8th 
June, 1871. 

This provisional specification describes a process for the preparation of 
a pure oxide of iron for making iron and steel. From ore or impure 
metal a solution of ferrous chloride is prepared, impurities are precipi- 
tated, the solution is evaporated until the salt crystailises out; the crys- 
tals are reduced by means of steam, oxygen. air, or bydrogen, and the 
hydrochloric acid ur chlorine collect for re-use. The oxide is reduced 
and the metal agglomerated. 

1522. T. Grirritas, Oxton, Cheshire, ‘ Enamelling and protecting metal.”— 
Dated 8th June, 1871. 

The said invention relates to an improved composition, the base of 
which is an oxide of iron and resin, and to an improved mode of burning 
in the same by means of a blow-pipe lamp when spread upon metal, stone, 
brick, cement, and other surfaces. 

1531. C. Crockrorp, Holywell, Flintshire, ‘‘ Alkalies and their salts.” — 
Dated 9th June, 1871. 

The inventor takes such metallic oxides as are soluble in the caustic 
alkalies; these oxides may be either natural or artificially producec. He 
dissolves them in a solution of cuustic alkali, and then adds to the solu- 
tion the sulphide of the metallic base of the alkali in which they are 
dissolved, whereby the said sulphide is converted into caustic alkali, aud 
the metuls are precipitated as sulphides. When it is desired to convert 
the caustic alkali into a carbonate the inventor utilises the carbouic 
oxide generated in the process of converting an alkaline sulphate intu 
the sulphide of its metallic base by heating it with charcoal or coke; this 
carbonic oxide is then converted into carbunic acid gas by burning it, and 
the carbonic acid gas is then conducted into a solution of or over or 
through the dry caustic alkali to be converted into the carbonate. 


Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 

1474. W. R. Lake, London, *‘ Telegraphic printing and instruments to be 
used in connection therewith.”—A communication, — Dated 2nd June, 
1871. 

The abstract of this invention is too long for reproduction entire, it 
must suffice to say that the First of this invention relates to « 
telegraphic printing a 
helix being made of 
through the core of the middle pair, the said switch bar being hinged in 
the centre, and the compound helix being connected with the type wheel 
key and with the printing key of the apparatus. The Second part of this 
invention relates to a one-wired telegraphic printing apparatus in which 
a& compound magnet is used, compen of three helices a toa 
back piece to which is attached a vibrating bar or core extending through 
the centre helix and hinged to the bottom. The principal features of 
the Third part of this invention relate to a type wheel that may be uxd 
iu place of the two type wheels used in single wire printing telegrapu 
instruments. Also to taking the impressious from the type wheel b: 
means of a spring instead of an electro-magnet. ‘be Fourt. 
— relate to that class of prin’ telegraphs, using as a motor 
0} 








” 


r rotating the LB ge a train of whevls and weight with an 
escapement in combination with electricity for ea train, and 





for placing the type wheels in a desired posit y by w 
rapid step-by-step movement. The chief features of this part of the in- 
vention are, first, an escapement whereby a type wheel is stopped and 
securely held at the position desired, and in no case allowed 

single letter in advance — transmitting 


Lampe | a 
escapement lever and the magnet also acting 


Thirdly, a 
4 The Fifth part of the invention relates to improvements upon 
the apparatus em in the Morse system, and to electric circuits in 
combination with electro-magnets where it is desirable to operate with 
the use of only one line hb 
1509. W. R. Lake, London, ‘‘ Pneumatic signal telegraphs.”—A communi- 
cation.—Dated Tth June, 1871. 
This invention relates to a pneumatic signal telegraph, which consists 











Dec. 22, 1871. 


THE ENGINEER. 
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of a transmitting diaphragm and of a receiving the said dia- 
secured on air chambers communi with each other 

air tubes, and each provided with a suitable index in such a 

manner that by depressing the transmitting dia until its index 


carried to a certain point, the recei' dia 
index connected therewith is carried to a t 


ep pe cia 
cei the -room. A separate transm an 
recei dis; is used tu operate a bell in the engine-room, so as to 
call the attention of the engineer to the fact that a new order is 
given. The transmit apparatus is provided also with a tell-tale 
and index arranged on a separate air chamber and elastic diaphragm, 





Class 10.~MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
1471. J. and A, Rotuery, Leeds, “‘ Machinery for cutting coal, dc.”—Dated 
2nd June, 1871. 

This invention relates — to the form and ment of the cutters 
employed in machinery for cutting coal, stone, an minerals, and 
also to an improved construction of tramway for colliery 
generally. The object of the First 
a wuch narrower groove than has heretofore been found 
continuous revolving or rotary cutters, whereby the power 
considerably reduced and less waste of the coal or other is 
effected ; facility is also afforded by means of the invention for cutting a 
groove to any desired depth without reference to the size ur diameter of 
the rotary cutter employed. The arrangement of tramway affords great 
facility for taking up and re-laying the rails as the work — it 
being simply requisite to knock out the wedges from the pieces of 
the jaws, when the bars or rails will be at once released. 

7, W. T. Toncue, Wolverhampton, ‘‘ Destroying vermin.”—Dated 3rd 
une, 1871. 

This invention consists of a portable steam generator, which can be car- 
ried about in the hand, for producing a jet of steam to be used for various 
——— and is fitted with an improved screw-down valve, which will 

useful for various purposes, and an —— trough for receiving cer- 
tain insects as they are overpowered by the jet of steam. 
1480. J. TurNcock, Ross, Herefordshire, “ Attemperators.”—Dated 3rd June, 
1871 


This provisional specification describes a cylinder open at both ends, 
with a spiral channel around it, with inlet at the top and outlet at the 
bottom. This cylinder is erected within a tun or other vessel. 

1484. J. GooperHam, Kingsland, London, “‘ Lamp shades.”"—Dated 3rd 
June, 1871. 

The inventor makes the frame of the lamp shade of vertical pillars 
united at the top and bottom by cross bars formed of an inner and outer 
band. The pillars are grooved to receive transparent pictures between 
them, which are slid in at the bottom and retained by bending up the 
lower edge of the outer band. 

1485. S. WarrakeER, Liverpool, ‘‘ Taps or cocks.”— Dated 5th June, 1871. 

This relates toa non-dripping durable “~— or cock suitable for general 
purposes, but specially for stock vessels from which valuable liquids 
have to be frequently withdrawn. A disc valve with an opening there- 
through works - a trued face surrounding the exit opening in a tap 
or cock. The valve is fitted on a thrust ‘guided spindle led outside and 
provided with an operating handle. By ree e valve and bringing 
the opening opposite the exit outflow is allowed. 

1490. R. M. Marcuant, London, “ Manufacture of ice.”—Dated 5th June, 
1871. 

Pumps for compressing air according to the stage process described in 
the specifications of patents No. 264, 1869, and 1086, 1870, are combined 
with a refrigerator, and after the air has beencom to the required 
pressure it is let off in the form of a white cloud into the refrigerator, 
either direct or through an intermediate apparatus for utilising the ex- 





combination wit? 


lifters. The dies and f devices are arranged in in 
&@ cam, a spring lever, a feed a a In combinatio; 


ttom of the blank, the fee 
carriage is fitted to slide upon the face of the female die provided with a 
longitudinal groove and arranged so as to deliver the blanks in the strip 
of metal to the cu’ die in a vertical tion. He then cuts away 
— of the metal from the edges of the ribbon or strip at 
tervals corresponding to the length of stock required for each eyelet 
or other similar article, thus forming a strip of partly formed planchets 


or blanks. 
1519. W. R. Lake, London, “ Pads for rupture trusses.” —A communication. 
This pad is competed of 0 body plese, tn which te cub a coviiy, wherein 
com of a body , in w! cut a cavity, where! 
is placed a = spring ; on this is a bolt with a 
spherical head, held in place by a metallic plate which is screwed to the 
| my The upper part 4, bolt _ — for ye same to 
e spring. The spi taper, and as it ressed together the parts 
fit within each a ~~ ° 
1520. W. R. Lake, London, ‘‘ Binding and securing paper, &c.”—A commu- 


nication.—Dated 8th June, 1871. 

= The said device, as used for papers, consists of two metal strips 
with holes in each end and an ic cord with metal tags. The two 
metal strips are designed to be placed opposite each other on the sheets 
to be bound together, and holes are to punched in the said sheets 
corresponding with those in the strips, the tags are then to be passed 
through these holes from one side of the fastening and turned across the 
strip on the other side. 

—_ > C. Munson, London, “ Lubricators.”—Acommunication.—Dated 8th 

une, 1871. 

The said invention consists chiefly in a volute or spiral tube arranged 
upon the wheel or pulley, and communicating with its bearing in such 
manner, that by the revolution of the wheel oil contained in the said tube 
will move through the same in a direction opposite to that of the revolu- 
tion of the wheel, passing to the bearing with a force proportionate to the 
speed. The said invention also consists in combining with the tube a 
valve for regulating and limiting the flow of oil. 

527. W. CLARKE, Warwick, “‘ Shoemakers’ pincers.”—-A communication.— 
Dated 9th June, 1871. 

This invention mainly cousists in giving a circular form to the hammer 
or hammer head of shoemakers’ pincers, in rounding and roughening 
the face of the hammer, and forming the hammer separate from the 
pincers, and attaching it thereto by means of a screw. 

1532. J.{ListER, Edinburgh, “ Envelopes.”—Dated 9th June, 1871. 

The feature of novelty which constitutes this invention is the means 
of securing the contents of the envelope by making the envelopes with 
one or more holes under the part overlapped by the flap and at the part 
whereon the postage stamp is to be affixed, through which holes the 
gum from the flap and from the postage stamp adh to the inclesed 
contents. 

1540. J. L. Apa, Spring Grove, Isleworth,| Middlesex, ‘‘ Inkstands.”—Dated 
10th June, 1871. 

This invention consists, First, in combining inks‘ands with locks by 
furnishing the inkstand with a receptucle for a lock bolt; Secondly, in a 
construction of inkstand with closed reservoir communicating by small 
orifices with an open cup or cups which, it feeds with ink automatically 
in the ratio of the consumption. 

3322. H.W. and R. Larrerty, Gloucester, New Jersey, U.S., “ Drying 
sugar.”—Dated 8th December, 1871. 

This invention relates to the placing of a vertical spindle, carrying the 
drum or basket of a — machine, upon a lever or other movable 
support, for the purpose of obtaining a movement of the spindle in the 
line of its axis, and in the combination with said spindle, first, of a 
suitable friction surface to bear against a counterpart fixed surface in the 
casing of the machine to serve asa brake, and, secondly, of a friction 
cone to engage a friction pulley connected with the motive power of the 
machine, said brakes and pulleys being so arranged as that by a vertical 
movement of the spindle the brakes may be removed or applied, and the 
friction 2 driving the spindle be simult ly dor dis- 

ti e object obtained by these improvements is the produc- 











pansive power. The expansior of the d air will, ig to 
a well-known principle, p cold t to freeze water or to 
refrigerate any fluid or material placed in the refrigerator. 





v 
ni 








1491. W. R. Lake, London, “ Har "—A tion.—Dated 
5th June, 1871. 

This invention relates to the application of Say tubes to the 

reeds of harmoniums and similar instruments. e said invention con- 


sists in the construction of tubes, the smaller ends of which enclose reeds, 
while the larger ends are closed, but each tube has an opening on the 
upper side at the rear end, through which the air su uently passing 
through the reed enters, and through which the soun —_ The 
tubes enclosing the reeds of the treble are provided with adjustable valves 
or slides over the mouth opening, by means of whish the tubes may be 
tuned in unison with the reeds, 

1492. A. Teacue, Birmingham, “ Vices."—A communication.—Dated 5th 

June, 1871. 

The object of this invention is to adjust the jaws of vices with great 
rapidity and facility. A ding to this i ition a socket secured in the 
bench leg of the fixed jaw has in its interior a half screw box situated 
near the axis of the socket and supported on the lower side of thesocket. 
A hollow bar or casing to which the movable jaw is fixed slides in the 
socket described. This casing is of such a size that besides sliding in the 
socket it is also capable of a vertical motion therein. Within the casing 
is a screw provided with a handle external to the casing for turning it. 
By turning the handle of the vice in one or other direction the screw ad- 
vances in or retires from'the fixed half screw box, the and 
movable jaw with it. When it is wished to open and close the vice 
—o the handle of the vice is lifted sv as to raise the screw out of the 
half screw box, and by a sliding motion the movable jaw can be brought 
into the required ‘position. By depressing the handle of the vice the 
screw is a; made to gear with the half screw box, and the vice may be 
tightened by turning the handle. 

1493. J. SrepHens, London, “ Ventilating hospitals,tdc,”—Dated [5th June, 
1871. 





In this invention jets or nozzles are rotated by a head or fall of water 
passing them and striking against a serrated rib on the inside of a vessel. 
The jets have blades to force a current of air, disinfected or not, through 
pipes leading to different parts of the building. 

1495. <. Sou, Liverpool, “‘ Compressed air hammers.”—Dated 5th June, 
1 


1. 

This invention relates to that class of hammers in which compressed 
air is interposed between the lifting and s parts of the hammer. 
A revolving crank is connected, to a double piston-rod and piston by a 
connecting A false bottom and stufting-box are introduced into the 
cylinder. The upper part of the coffer is supplied with cups, into which 
a constant discharge of water is kept up. 

1498. A.{B. Biacksurn, Adelphi, London, “ Pens.” — Dated 6th June, 
18 


For this purpose the nibs of the pen are formed with a step on each side 
of the point, so as to form a head or enlargement to the points of the nibs; 
this head is therefore connected to the upper portions of the nibs by a 
very narrow neck, whereby on{taking a dip of ink the bulk of the ink is 
by capillary attraction retained above the narrow neck and thereby pre- 
vented flooding the points of the nibs and blotting the paper or other 
surface on which the pen is being used. It is pref to form the 
“ head ” or enlargement 7 convex on each side thereof, whilst the 
nibs are connected to the ly of the pen at or near the “ shoulders,” 
instead of being connected thereto at or near the back as is usual, the 
strips of material on each side being di on the inner side thereof, 
so that in any part of the length of the nibs the opposite cross sections 
1503. W. R. Lake, London, “‘ Hoisting machines.”—A communication,— 

Dated 6th June, 1871. 

The said invention consists in the combination of a reversing gear and 
drum, driven by any oneness eee, with a rope so connected with 
blocks or sheaves as to lead the rope to and from the said drum to a 

r of platforms, chairs, or boxes attached to the rope, and so 
combined with rollers and Loan as to enable the said platforms to move 
in —_ directions relatively to each other, so that while one of 
platforms shall be compelled to ascend to the w stories of a building 
with material, the other platform will descend to the lower o-~ to re- 

hitting a clutch the empty platform will descend 
til it reaches its landing, which is indicated 
platform. 
1510. W. R. Lake, London, *‘ Manufacturing small articles."—A communi- 


cation.—Dated 7th a, 
consists in the novel arrangement of a series of male 
certain novel feeding 


dies, and in com therewith 
plete forming of a per- 
remove 


tion of a compact, complete centrifugal draining machine, so constructed 
as that when finished ready for transportation it is in condition for 
immediate use upon being secured in position, without requiring any 
fitting up other than the mere connection of a driving belt to the pulley, 
and which shall also be free from jar or vibration, quick in its action, 
and under ready control. 

3323. W. R. Lake, London, “‘ Sewing machines for uniting the soles and 
uppers of boots and shoes.”—A communication.—Dated 8th December, 
1871. 

These improvements relate to sewing machines that have in connection 
with the stitch-furming mechanism and work-supporting plate the fol- 
low: instrumentalities, viz., a foot that occupies the channel and holds 
the needle-entering part of the sole in position for the passage of the 
point, a hook gorge into which the edge of the sole is bent to insure the 
exit of the needle point at the proper place, and bender that presses the edge 
into the hollow and overthe puintof thehook. The inventorconstructs the 
machine witha der and gripper, havinga forward motion 
governed ly bya ~~ “ in combination with an unyielding hook 
gauge. The bender and hoo uge move in the arc of acircle in the 
vertical plane of the needle and seam or line of feed. The frame rocks 
ona t or pivoted axis right angular to the vertical plane of the feed. 
In combination with the hook gauge and bender there is a channel foot 
made adjustable as to its extent of positive movement relatively to the 
hook gauge shank, between which and the said foot the work is held for 
the of the needle. The channel foot and hook gauge move 
together vertically, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

PRESSURE FOR DELIVERIES OF MINERALS, METALS, AND METAL 
WABES—IRON PRODUCERS AND THE HIGH PRICES AND THE 
HIGH WAGES—WHO COMMENCED TO PUT UP FINISHED IRON 
QUOTATIONS—PROBABILITIES AS TO FUTURE PRICES OF PIG AND 
ROLLED IRON—MASTERS PREPARING TO ADOPT MACHINE PUD- 
DLING—THE PIG IRON TRADE: High prices given: The output to 
be increased—IRON AND COAL IN NorTd STAFFORDSHIRE— 
MISCELLANEOUS INDUSTRIES IN AND ABOUT BIRMINGHAM: 
Branches specified—INQUIRIES IN THE MARKET FOR RAILWAY 
AND OTHER MATERIALS—PETITION FOR LIQUIDATION—WORK 
AND WAGES, 

To-pay (Thursday) in Birmingham there was no faltering in the 

confidence with which traders of all classes demanded previous 

rates. A time of so high rates has never before been known in 
this district when there has been no speculation to account for the 
appearances. All consumers of minerals, of metals, and of hard- 
wares, who have bought forward are in an enviable condition. 

When these have been satisfied producers will be ising fair 

oe: for there are no indications of a falling off in the de- 

mand. 

Of the disadvantage that they now suffer in the high rates of 
wages and prices of raw iron and fuel—all never before so high— 
masters are still complaining. It will be some time before they 
experience much benefit from the prevailing high quotations for 
finished iron. The persons benefited are mostly merchants. These 
in London and elsewhere bought very freely in the middle of the 
year, and immediately that they had uded their purchases, 

- on -~ a ton extra. Since then other similar advances have 

‘ollowed. 

The present quotations for all kinds of finished iron are likely to 
prevail after the next quarterly meetin That at Birmingham 
will come off on the 11th proximo. e prices realised at those 

erings will now rule the transactions of the trade ; for the pre- 

imi meetings at which prices used to be fixed are at an end. 
The disposition to-day was general to the future with 

satisfaction, in the belief that a steady trade may be anticipated 

for some time to come, at prices which shall contribute to make u 

for the losses which were lately being sustained in the iron an 

coal trades in particular throughout this district. It is not antici- 
pated uotations, but 





pigs to £6 and £6 10s.; and that in December, 1852, were ad- 
vanced to £11, and pigs were sold at £5 10s, ually, however, 
should it be borne that the £12 in two months fell ; 


to £9, and the £5 10s. to £3 15s. It cannot be said with confiden 
what direction prices of iron will take at the quarterly meetings. 
It is not at all unlikely that with respect to stone and coal the ac- 
tion that some of the men are taking will necessitate a rise in those 
minerals, notwithstanding that, quality for quality, they were at 
no time higher in price than they are at the present date. Still 
present prices are accompanied with an eq conspicuous de- 
7 he prices are being obtained, but the demand cannot be 
met. 


Usually, at this season, it is the sellers who alone are anxious to 
deliver. The buyers customarily desire to retard deliveries, that 
more credit may be obtained through the = being delivered in 
the new year. is afternoon, however, buyers of almost every- 
thing sold upon Change in Birmingham desired with much urgency 
that deliveries might be pushed on with all possible dis . 
And this is only a repetition of what occursevery morning. When 
ironmasters, coalmasters, ore, and stone vendors, pig sellers, iron- 
founders, machinists, and the hundred and one ware producers 
open their letters, this, for weeks past, has been the all-pervading 
theme. And this week, instead of diminishing, the requisitions have 
become increasingly important. 

So long, however, as the supply of pigs keeps so tight, and the 
labour market is no better stocked, finished iron rollers, like the 
blast furnace proprietors, are working to the top of their bent. 

As to the hindrance last mentioned, relief is believed to be near 
at hand in the American puddling furnace. Masters in this and 
in other districts have all alike united in subscribing a fund of a 
few thousand pounds, which is being used in the erecting of 
Danks’ machinery in the North of England, for the testing there, 
to the advantage of the whole trade throughout Great Britain, the 
invention that has proved so successful in the States, and upon 
which the commissioners sent out to America by the Iron and 
Steel Institute will soon report in detail. Ironmasters here who 
have most knowledge have no doubt whatever of the success of 
the plan; and they are arranging to be amongst the first who shall 
adopt it in this country. The great outlay which the erecting of 
the machinery will entail will not reduce expenses for some 
time. 

The all-mine pigs of this district are now quoted as high as 
£4 17s. 6d. and £5. For common pigs made out of this dis- 
trict first-class customers are readily giving 10s. a ton more than 
they paid at last previous purchase. Such a price is an advance of 
more than 20 per cent. within the quarter. Yet with these higher 
quotations the iron cannot be got as fast as desired. The result is 
that stocks of pigs in the p of never were 80 
low as at the present time, notwithstanding that the make, as well 
in this district as elsewhere, never was so great. Vendors of pigs 
are pressed very much to deliver with more freedom ; but the de- 
mand is so great in every district in which pig iron is consumed, 
that to do more is impossible. 

The great inquiry is leading to preparations throughout South 
Staffordshire and East Worcestershire for increasing the output of 
the blast furnaces to a very considerable extent. The alterations 
and enlargements are all upon the most approved northern 

attern; but it will be some time before these preparations will 
ar appreciable fruit. 

The iron trade of North Staffordshire is in a less unsettled con- 
dition than for some weeks past. The last meeting of the iron- 
masters held that there were orders on the books at old prices 
which will take more than three months to work off, and a promise 
was made that, if the advance of £1 per ton should be maintained, 
there should be an advance of wages given in the middle of 
February. This appears to have been received in good faith by 
the body of the men, and looked upon as reasonable and fair. 
Whether the advance will be maintained it will take some time 
to ascertain. At present the effect has been to postpone further 
engagements, makers being anxious to partly clear their order 
books before taking fresh orders, and buyers being indisposed to 
contract at the increased prices, knowing that immediate delivery 
cannot be obtained. North Staffordshire pig iron is in good de- 
mand, the bulk of the quantity produced being now consumed in 
the district. Quotations remain unaltered, being for good brands 
of grey forge pigs 75s. per ton at the furnaces, and 80s. delivered 
into South Staffordshire. Ironstone masters are well sold, and are 
not anxious to make further contracts until quarter-day. There 
continues to be an active demand for coal in’the South Staffordshire 
district, and the inconveni of the pott of Burslem and 
Tunstall, through the flooding of the mines, has never been so 
severely felt as at the present time. 

Very little change has to be noted in the miscellaneous trades. 
There is hardly so much going to — either from Birming- 
ham or South Staffordshire this week as last, considerably less 
than three weeks ago, but manufacturers seem to have quite as 
much todo. All the heavy industries are busy in supplying local 
requirements, together with those of consumers in other parts of 
our own country. The engineering and boiler making, the tuberoll- 
ing, the railway tireand axle firms, and the Bessemer steel concerns, 
are all very busy, and they are likely to remain so, Chandeliers, 
gas fittings, lamps, japan wares, and the very many fancy trade 
branches are all working overtime. The prices in every direction 














are high, yet the necessities of the different markets were never 
more actively expressed. There is scarcely a branch of industry, 
either in Birmingham or in the surrounding townships, in which 
more hands could not find employment if they were only forth- 
coming. 

Amongst the inquiries at the ironfoundries hereabouts is one 
from the Corporation of the city of Bath. They require about 
1650 yards of 12in., 650 yards of 9in., 300 yards of 8in., 1760 yards 
of 6in., 760 yards of 5in , 800 yards of 4in., 1200 yards of 3in., 600 

ards of 2in., with all branches, reducing pipes, bends, and irregu- 

jieces. 

The Secretary of State for India is asking for tenders for the 
supply of the undermentioned stores for the Indian State railways : 
a6F tons of fish-plates, 3454 tons of fish bolts, 600 tons of spikes, 
and 569 tons of tang bolts. 

The Mersey Docks and Harbour Board are prepared to receive 
contracts for the supply of about 1300 tons of railway bar iron. 

A petition in liquidation has been filed by Mr. John Hopkins, 
scnivantion, and chain and cable manufacturer, Princes-end, Tip- 
ton. At present the full liabilities are not known, but a moderate 
dividend is expected. 

A movement is being started amongst the brass workers of Bir- 
mingham to obtain an advance of 15 per cent. on the remuneration 
for all classes of finishing, and of 7} per cent. for under workers 
under eighteen years of age. A considerable number have 
already subscribed to the list, and a meeting will be called shortly 
after Christmas Day to appoint tr 4 tary, and com- 
mittee, and receive subscriptions. It is urged in favour of the 
movement that while the pay of many classes of labour in the 
trade has been reduced, food and clothes have b dearer, and 
— has had to be paid to lads without any corresponding 

nefit, 

The operative rule makers of Birmingham are taking steps to 
secure a rise of 10 per cent. upon their present wages’ scale. 

The colliery engineers of South Staffordshire are moving for an 
advance in their wages to the extent of 6d. per day. At the last 
meeting they held it was resolved that a petition should be pre- 

asking them for 4s. a day and iri 
answer by Saturday. It was‘likewise determined that i 
i ed to favourably on that day notices should 
pA -; ** so that the general stand might be made on January 
, 





Mr. THomas mee C.E.—We 


ret to have to announce the 
death of Mr. Thomas C.E. of ‘Manch 


ester, who expired at 


his residence in that city on Fri last. Mr. Dunn will be 
remembered in connection with important inventions, and 
also as the senior member of the late firm of Dunn, » 





and Oo., of the Windsor Bridge Ironworks, in Manchester. 
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Dec. 22, 1871. 
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THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE: Continued prosperity—SHIPBUILD- 
ING— ENGINEERING—MINING—THE UNLOADING OF STEAMERS— 
PRICES. , ‘ ; 

DuRING the past week there has been very little new in the iron 

trade. There is still a scarcity of pigiron, although the produc- 

tion is so large, Prices are fully maintained. At the Middlesbrough 
market on Tuesday there was a good attendance, but the amount 
of business transacted was comparatively insignificant. The 
truth of the matter is this: every smelter has contracts in hand 
which will occupy his furnaces far into next year. This being the 
case iron required immediately cannot be obtained without inter- 
fering with the orders already on the books, and therefore smelters 
will not accept orlers for early delivery except at high rates. 

There are still complaints about short supplies of coal and coke; 

generally, however, there is a little improvement in this matter, 

and it is believed that after Christmas steps will be taken at the 
various collieries which will insure a regular and sufficient supply 
of coal to the Cleveland district. ; 

Every kind of finished iron is in request. There is a great 
demand for puddled bars for America, In the pressure for plate 
and angle iron there is no abatement. Indeed, at some of the 
works there are more orders in hand than ever there were. Rail 
makers are very busy. The prospects which I spoke of a few 
months ago will be even brighter than I then expected. There are 
numerous inquiries for Russia and various parts of the Continent 
and those, together with the home requirements and contracts 
already secured, show that next year the North of England will 
have an excellent rail trade. Ironfounders have a fair amount of 
work on hand. yer 

On the Humber, Tees, Wear, and Tyne, shipbuilding is ina very 
satisfactory state. All the yards present a most active appearance, 
and at many of them there are orders on the books which will 
keep them hard at work until the summer. 

Throughout the North of England engineers generally are ex- 
ceedingly busy. Marine engine builders cannot meet the great 
demand there is for marine engines. At all the leading establish- 
ments there is work in hand which will require many months’ 
labour to complete. ; : 

Mining in the northern counties is going on satisfactorily. It 
is stated that new collieries will shortly be opened in Durham. 
The enormous requirements of the Cleveland district renders this 
step absolutely necessary. Immense quantities of hematite is 
now used on Teesside, The Cumberland ores find a ready market, 
and the importation of Spanish ores is increasing. 1 know that 
preparations on a large scale are being made for importing Spanish 
ore te Middlesbrough next year. 

At the Middlesbrough Chamber of Commerce on Tuesday there 
was a discussion relative to the modifications in customs regula- 
tions about unloading vessels in port. It appears that steamers 
arriving with Spanish ore in the Tves are allowed only to be un- 
loaded in daylight. This is a serious restriction, and, if persisted 
in, will retard the trade of Middlesbrough. A fleet of steamers is 
now being built for a Middlesbrough firm, who, in the course of a 
few months will begin to import Spanish ore from mines they have 
secured. Unless they are allowed to unload their steamers by 
night or day as soon as they arrive there must necessarily be a 
great loss of time and money. The Middlesbrough Chamber have 
resolved to co-operate with the Cardiff Chamber (at Cardiff there 
are many complaints on this matter) and other Chambers, with the 
view of getting such reasonable alterations in the present system 
as to enable the owners of steamers to work them as long as may 
be required. 

The prices of iron remain firm as last quoted. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
THE ScoTcH PIG IRON TRADE— DISCOVERY OF 'HEMATITE ORE— 
*-THE MALLEABLE IRON TRADE—THE GARTCOSH IRONWORKS— 

THE NEW IKONWORKS AT CAMBUSLANG—EXPORTS OF PIG IRON 

—THE COAL TRADE—THE SHORT TIME MOVEMENT AMONGST 

THE ENGINEERS—NEW TRANSPORT STEAMER FOR THE PorTv- 

GUESE GOVERNMENT. 

Any change which the Glasgow pig iron market has undergone 
since last report has been in the way of improvement. The re- 
duction of the Bank rate, coupled with the favourable turn in 
the health of the Prince of Wales, have given increased confi- 
dence, and warrants remain firm at the highrates. There is little 
iron in the market, and buyers are more anxious than sellers to 
operate. There is a good deal of business doing at present at 
69s. 9d. to 70s. 3d. cash, and 70s, 44d. to 70s. 10d. one month. No. 
1, g-m.b., 71s.; No. 5, 70s. 

As to the future of the iron market there is no indication of 
any reduction of prices for some time to come, for there is an un- 
deniable scarcity of the raw material in Scotland, and coal is now 
at a very high figure. Many of the wakers, being now well sold, 
decline to name a price, preferring to wait and watch the course 
of the trade; and some of the largest makers are of opinion that 
we shall experience higher prices after the new year. Seven hun- 
dred tons of pig iron have been withdrawn fiom Messrs. Connal 
and Co’s store during the past week. 

It is reported that a very fine deposit of hematite ore has been 
found on the north shore of Lough Erne, in the county of Ferma- 
n 








agh. 

a the malleable iron trade there is immense activity for this 
time of the year, all the mills and forges working full time, and 
even with double shifts. Scrap iron is much wanted, and there is 
very little on the market. Plates and angle iron are in brisk 
demand, as high as £11 per ton being paid in some cases for early 
delivery. Bars are quoted at from £9 15s, to £10 10s. per ton, 
The demand for hoops, strips, and sheets, is very urgent, and 
orders for these descriptions cannot be executed with sufficient 
rapidity. Contracts are now being entered into for next year’s 
make. 

Mr. Alexander Lack, for a number of years sub-manager of the 
Monkland Iron and Steel Company, has bought the Gartcosth 
Iron Works for £7010. The rumour to the effect that the pro- 
jected large iron company at Cambuslang were about to relinquish 
the ground on account of a scarcity of water is contradicted. The 
works will be proceeded with on the site originally laid out, all the 
preliminary arrangements having been completed. 

The shipments of pig iron from Scotland during the past week 
were, foreign, 2773 tons ; coastwise, 1188 tons—total, 3961 tons. 

The coal trade continues exceedingly busy since the last advance 
in price, the men working steadily as usual at this season to prepare 


for the festivities of the coming holidays. Throughout the whole | 
| praying them for an advance equal to 20 per cent. in wages ; and 
| that ten hours should constitute a day’s work. It was stated 


of Lanarkshire the miners have got 6s. per day, while many of 
them are able to earn 8s. every time they descend the pit. 


Considerable agitation exists amongst the operative engineers, | 


blacksmiths, shipbuilders, and kindred trades at present on the 
question of shorter hours of labour, or, in other and more correct 
words, higher wages; and there seems to be every probability that 
in a very short time the question will assume the disagreeable 
shape of a struggle between the employers and their workmen in 
all parts of Scotland, bringing, as usual, damage and disaster on 
the iron trades and all who are in any way connected with this 
important industry. Alrealy a partial strike has taken place 
amongst the engineers in Edinburgh and Leith, their demand 
being for fifty-one hours per week to reckon full time; and the 
number who have voluntarily ceased from working amount to 
about 600. They declare that unless the employers of those at 
present working their warning comply with the demand the 
number ‘‘out” will be very largely increased at the end of the 
week. In Glasgow « largely-attended meeting of representatives 
from the various workshops was held on Saturdwy last, the object 





of the meeting being to shorten the hours of labour and overtime. 
The following resolutions were agreed upon :—(1) That the working 
hours be reduced to fifty-one per week, being nine hours per day 
for the first five days of the week, and six hours on Saturday; (2) 
that the wages remain as presently paid for fifty-seven hours, and 
the method of payment be altered to payment by the hour instead 
of by the week; (3) that all hours wrought after each day’s work 
is completed be reckoned as overtime wa paid as such at the rate 
of ‘‘time and half,” with 1d. per hour as allowance; (4) that these 
arrangements come into operation on the 1st February, 1872, and 
that circulars be sent as early as possible to the employers, em- 
bodying these resolutions, and requesting answers to be sent to 
the central body not later than 8th January next. 

There is at present being finished and fitted out at the yard of 
Messrs, Denny Brothers a fine screw steamship for the transport 
service of the Portuguese Government. This steamer, named the 
India, has two handsome saloons aft, with fourteen state rooms 
capable of accommodating thirty-five military officers besides the 
officers of the ship ; and in the forward part of the vessel there are 
cabins for engineers and petty officers and the crew Space. The 
troop decks will accommodate 320 soldiers, the berths being all 
portable, so as to clear away and afford additional room and 
comfort to the troops during the day. The engines, compound, 
are 700-horse power, and capable of propelling the vessel at a high 
rate of speed on a moderate consumption of coal. The whole 
arrangements have been designed by and are being carried out 
under the superintendence of Captain Charles Testa, of the Portu- 
guese navy, 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE IRON TRADE: Work carried on with the utmost activity at all 
the establishments : The approach of Christmas: The next week : 
The improved state of things: Makers more assiduous in com- 
pleting old orders than in securing new ones ; Buyers anxious co 
place new contracts: Prospects in regard to prices: The rise in 
prices during the year—THE EXPORTS OF IRON- HOME CON- 
SUMPTION—THE TIN-PLATE TRADE—STEAM AND HOUSE COAL 
TRADES—THE WAGES QUESTION—THE NINE HOURS’ MOVEMENT 
—THE SCHEMES FOR CROSSING THE RIVER SEVERN — PRE- 
SENTATION TO A COLLIERY MANAGER. 

Work is carried on with the utmost activity at all the establish- 
ments this week in order to get as much done as possible before 
Christmas. That season of festivity is now close at hand, and by 
the time this letter appears it may be said that it has come. 
Saturday afternoon will see most of the hands “ knocking off ” 
for the Christmas holidays, and it may be regarded as a certainty 
that many of them will not be seen back again at their avocations 
before the new year ; therefore it is not to be expected that any- 
thing like the amount of work will be accomplished next week as 
has been week after week during the last two months, and pro- 
bably a fortnight will elapse before the usual activity can prevail 
at the works. It is gratifying to find the improved state of things 
which now exists as compared with what was experienced at the 
end of last year; and so far as wag ake A in business can make 
people happy, the enjoyment of this Christmas must appreciably 
exceed that of last. The men, too, of all departments, having had 
such arun of work for}: .elast five or six months, will be better able 
to afford the little luxuries they indulge in at this season than they 
could last year; but it is to be hoped they will not carry their 
holiday keeping too far, as it will seriously interfere with makers’ 
engagements. 

As the year is so nearly at an end, makers have latterly been 
more assiduous in endeavouring to get the orders on their books 
completed than to secure new contracts. Transactions have, 
therefore, not been so numerous as they might have been, but 
there has been nothing lost, as the engagements will yet be entered 
into when the proper time comes. Buyers evince no little anxiety 
to place specifications at present quotations, as there seems at present 
to be no prospect of lower prices prevailing. Rather, judging from in- 
dications, there is extra | a for thinking that higher values will 
yet have to be fixed in finished iron, and some e will probably 
be made early in the new year. The tendency upwardsin prices has 
been evinced throughout the year; and although there has been 
no marked advance at one time, thére has been a very consider- 
able rise in the prices obtained, nearly every description of make 
being. now sold at £1 10s, to £2 pertom more than could be 
obtained twelve yee v¢ If — go on as-is expected this 
imperceptible and gradual rising of prices may possibly continue 
during the next year, as labour will be almost certain to pacar in 
value, for higher wages and shorter terms seem to be the'deter- 
mined aim of the men in all branches of industry. 

The clearances of railway iron to the Southern States of America 
continue large, but, as compared with some weeks past there is a 
falling off to be noticed in the total iron exports. ‘This is main] 
owing to some extensive contracts having been completed, and 
there is now a larger home consumption of railway iron than for a 
long time past. Pigs are moving upwards, and there are no stocks 
to work upon. 

In the tin-plate trade also the year will close upon considerable 
activity, and, as far as can now be seen, there will bea continuation 
of prosperity in the new year. 

Of ail the branches of industry carried on in this district, none 
has, perhaps, witnessed such immense improvement as the steam 
coal trade during the year. Since the late strike the demand has 
continued to increase, until the output of the collieries falls far 
short of the requirements of consumers. It is pretty freely stated 
at all the local ports that a sale could be found for the produce 
even if the quantity of coal turned out were nearly doubled. As 
to prices, there is nothing to show that there will be any reduction 
and the quotations now obtained are higher than have prevailed 
for some years past. ‘he house coal trade remains as active as re- 
ported last week, and prices are firm. i 

Another meeting of delegates from thé*house éoal collieries has 
been held at ‘Rutypridd, in connection with the mbvement for an 
advance in wages and the shortening of the hours‘f labour. The 
meeting adopted a form of letter to be sent to each of tlie colliery 
proprietors, referring to the advanced prices of house coals in the 
market, and requesting the masters to give the men an advance 
of 2d. per ton in the price of cutting, to commence on the first of 
January next; and also asking the employers to make arrange- 
ments for pee weger the hours of labour to eight hours per day. 
Another meeting will be held before the close of the year to re- 
ceive the masters’ replies. 

The nine hours’ movement is being kept up determinedly, and 
is agitated amongst all classes and descriptions of workers. The 
railway employés more especially are taking a prominent part in 


| the agitation. At meetings held by those in the employ of the 


Taff Vale Company it ‘was resolved to memorialise the directors 


that many of the men work as much as ninety-four hours a week. 
The fitters, smiths, carpenters, masons, &c., employed by the South 
Wales Mineral Railway Company held a meeting at Briton Ferry, 
at which they decided upon asking, first, that fifty-four hours 
shall constitute a week’s work; secondly, that they should work 
nine hours and a-half a day for the first five days of the week, and 
six hours and a-half on Saturdays; and thirdly, that they should 
be paid time and a-half for overtime in the week and double time 
for Sunday. The Great Western Railway Company’s servants at 
New Milford are moving for a reduction of the hours of labour to 
ten per day, or sixty per week, with the exception of men in charge 
of —_ or signals, who should only, in their opinion, be on duty 
eight hours a day. The men are also making a general request for 
other minor changes. - . 

The several schemes for crossing the Severn are attracting an 
unusual amount of attention just now. The Gloucester and 
Berkeley Canal Company have determined on opposing the sch 








for crossing below Sharpness, and the Gloucester Chamber of Com- 
merce have come to a like decision on the ground that the impor- 
tant agricultural districts of Wilts, Berks, and Hants, and the 
proposed alternate route to London, cannot be adequately served 
except by a bridge above Sharpness. This indicates pretty clearly 
that the South Midland project is strongly supported in Gloucester, 
and it is not improbable that an effort will be made to effect an 
arrangement with a meer of Sharpness Bridge, so as to 
unite the twoin one scheme. The Great Western Company, as 
previously antiounced, will give their support to the proposed 
tuftnel at New Passage. 

Mr. L. Llewellyn, the manager of the Abércarne Colliery, has 
been presented with a painting of himself by a number of gentle- 
men wishing to give him some token of their estimation of his con- 
duct in connection with the colliery and otherwise. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

WaGEs IN SoutH YORKSHIRE—CLEVELAND IRONSTONE MINING — 
STATE OF TRADE AN SHEFFIELD—IMPROVEMENTS AT NORTH 
SHIELDs, &0.—STATE OF TRADE IN SouTH YorKSHIRE—THE 
MIDLAND RAILWAY AND ITS WORKPEOPLE—WASTE OF WATER 
AT LIVERPOOL—BORING FOR CLEVELAND IRONSTONE. 

THE rise in the price of coal, coke, and iron, continues to be a 

matter of considerable discussion in the north-eastern district, 

Even in Newcastle some difficulty has been experienced in obtain- 

ing household coal. 

The pitmen and colliers of South Yorkshire have made a demand 
for an advance of 5 per cent. in their wages, to commence January 
1st. The miners who join in this demand number about 12,000. 

The extension of Cleveland ironstone mining is still proceeding. 
New sinkings are being proceeded with in the neighbourhood ot 
Brotton Lighthouse and Guisbrough. 

The heavy branches of Sheffield industry continue extremely 
active. The demand for steel remains as brisk as ever, and con- 
siderable difficulty is experienced in keeping up with orders. The 
stocks of steel in America are stated to be low ; large deliveries of 
steel are also being made to Germany and other parts of the Con- 
tinent, and the home demand is very active. ‘here is an active 
consumption of all descriptions of railway matérie/ ; the mills are 
working night and day, and yet can scarcely keep pace with 
the orders received. There is an active demand for boiler-plates 
and an average business is doing in armour-plates and shields. 

_ The Tyne General Ferry Company is about .to carry out exten- 
sive improvements in connection with this station at North 
Shields. The company is building a large and commodious station, 
with suites of waiting-rooms; and the direct ferry landing will 
shortly be removed to the centre of the new quay, when the Tyne 
General Ferry Company will have a floating stage of more than 
100ft. in length, with separate entrances and outlets, at South 
Shields; the North-Eastern Railway Company is preparing the 
ground for its new and greatly enlarged low station, and at the 
Tyne Dock, in addition to the fobtway under the North-Eastern 
Railway, the road from the station to the dock is being greatly 
widened. 

The South Yorkshire iron trade continues extremely active, and 
there are considerable orders on hand for plates, sheets, rails, mer- 
chant iron, &c. The coal trade is very active; the tonnage sent 
to London was never larger than at present. 

About 2000 workmen in the employment of the Midland Rail- 
way Company, at Derby, “* turned out ” on Tuesday afternoon, in 
consequence of the manner in which the directors of the company 
had apportioned the hours of day labour. The matter is expected 
to be amicably adjusted. The “difficulty” has arisen as follows : 





—The directors some time since conceded the nine hours’ system— - 


or fifty-four hours weekly—but they reserved to themselves to 
arrange the manner in which those hours should be worked. The 
conclusion come to was that the men should work from 6 a.m. to 
5.30 p.m., with intervals for breakfast and dinner; work to cease 
on Saturdays at noon. The men maintained a preference for 
shorter meal times, in order to enable them to leave at.5 p.m. in- 
stead of 5.30 p.m. each day,.and, on these terms being refused, tlie 
whole body turned out as already stated. 

Ata meeting of the Water and Baths Committee of the Livér- 

pool Town Council on Tuesday, the chairman stated that the watcr 
wasted in the borough cost the ratepayers something like £40,000 
per annum, The waste was caused by accident, such as the break - 
ing and bursting of pipes, &c.; by negligence, which was the cause 
of-the great bulk of the loss; and by design through poople 
letting water run so as to drains and water-closets. plees 
the waste was stopped the Corporation would have to enter into 
another and larger Bmp 2 for supplying water to the town. 
_ One of the Clev nd ironstone companies is at present engaged 
in ‘* prospecting” for ironstone, with a view tosinkinga shaft, aud 
has employed Captain Beaumont’s diamond boring apparatus. 
The work was commenced on the 7th of October, and the depth 
reached already is more than 650ft. The diamonds are so arranged 
in the crown as to cut a clean circular groove round a core of an inch 
diameter, which is brought up from time to time and shows exactly 
the nature of the strata | pacgwegs The power is applied con- 
tinuously, and the wear and tear, as well as the complications in- 
volved in percussive action, as in the case of the Mont Cenis 
Tunnel, are avoided. 
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ILLUMINATION 1N WARFARE. 


Awone the various devices employed in war is that of | they swung in the breeze long enough to connect their | which he fired into the air b 


casting a strong light on an enemy’s position at night so as 
to enable a fire to be directed on to it. When it is remem- 
bered that not only may night attacks and surprises be 
attempted, but that in the ordinary course of things trenches 
are dug, saps pushed forward, and batteries armed at night, 
it will be seen how valuable would be a really effectual 





PARACHUTE LIGHT BALLS. 


o* 





inhabitant may remember bodies hung in chains from the | 


gibbets that still linger on some of our hill sides, that bore 
no slight resemblance to actual carcases, reduced by the 
attacks of ravens and the work of time to mere black 
trunks, smeared with tar and bound in iron bands, so that 


a with an appearance very similar to that of the light 
Far from there being anything remarkably good about 
the present pattern of ground light ball, it is so faulty that 
the fact that it has not been improved on must be attri- 
buted to a conviction in the minds of the authorities that 
the day for such projectiles has gone by. Its elongated 





method of illuminating a distant point. Various means 
have been attempted to carry out this object. The first idea 


form is quite unsuited to smooth-bored ordnance, for, 


To remedy the faults in the ground light ball, General 
| Boxer proposed to fire a light carrying a parachute, formed 
to open out and suspend it in the air for a time, so as to 
| illuminate a large extent of ground. Sir William Congreve 
| had proposed a light similarly suspended from a parachute, 
means of a rocket, but 

| which appears never to have Bowe adopted. The Boxer 
parachute light was approved for the service in 1850, but it 
does not appear to have been actually used in war either 
in the Crimea or elsewhere. It may be described as 
follows :—A hemispherical mass of light composition (vide 
| Figs. 1 and 2), consisting of saltpetre, sulphur, and red 
| orpiment, is encased in tinned iron, and attached by means 
| of three stout chains and six cords to the seams of a large 





was to project a mass of brightly burning composition | having no rotation to steady it, it turns over and over in | calico parachute (D Q R in Fig. 2), which is itself folded 
among the enemy in the form of what is termed a ground | fight and carries very ea; it is fragile, and can 
e 


light ball; then came the conception of. a light floating | o 


overhead and casting its bright beams downwards; an 


finally, that of a fixed light burning steadily, whose rays | possesses, in common with other ground light balls, the | except that what we may term the upper pole, 
could be reflected by means of a parabolic mirror on to the | disadvan 


desired spot. 


y bear a small firing charge. composition is by no 


means the one that gives the most brilliant light, and it 


of being liable to be smothered down, while at 


best it can but light a very limited area of ground. When 


| and forced by hydraulic pressure into a tinned iron case 
| approaching the form of a hemisphere, fitting on to that 
containing the light, so as to form a ry op sphere, 
as a depres- 

| sion on it, and a groove runs in the direction of a, meridian 
| connecting the poles. A second tinned iron case fits over 


po 
Ground light balls seem to have been employed in war | we enumerate the liability to be tampered with among the | that above mentioned, bushed so as to take a fuze opposite 


for centuries; it is difficult to trace their origin, from the 


circumstance that light and heat being generally strongly | it is without any means of self-protection whatever; so t@at | 


evolved by the same compositions, illuminating and incen- 
diary projectiles were hardly distinguished apart. In fact, 
the very name of “ carcase,” 

appears to have been originally the designation of the for- 


mer, The present service ground light ball consists of a | gro 


mass of inflammable composition made up in the form of a 
short cylinder with hemispherical ends within a frame of 
hoop iron; the composition, which consists of a mixture of 
sulphur, saltpetre, resin, and li oil, is covered with 
canvas, and woolded round the cylindrical part with cord; 
the base end in all cases (and in large calibres the front 
end also) is protected by an iron cup, the larger ones 
having also lugs in front for lifting the projectile. We 


| faults of the service ground light ball, we would notice that 


| in Woolwich marshes the men under instruction:carry burn- 
| ing light balls on spades, put them in buckets of water and 


now given to the latter class | the like, and, in fact, treat them as incapable of causing 


| serious injury to anyone. This is not the case with all 
und light At Malia, not many years since, some 
old light balls of unknown pattern were ordered to be 
burnt to add to the effect of a display of fireworks and 
lights, when it was found on the ball first lit coming near 
the end of its time of burning that it possessed a source of 
interest quite unlooked for, in the shape of a small shell, 
which concluded the performance by bursting, being no 
doubt designed to prevent interference on the part of the 





have noticed that the light ball we have just described was 
formerly termed a carcase; to most of us the name is un- 
meaning enough, but it has been suggested that the oldest 


ope Happily, the sea being at hand, no other light 
fmf was allowed to burn many seconds longer on dry 


enemy, but hardly calculated to encourage the general | 


| the depression in the parachute hemisphere; here is also 
inserted a little quick match in a shallow bag, forming a 
bursting charge, from which a quick match leader runs 
round the meridian groove, communicating with priming 
oo'and afuzen n' in the lower pole of the light hemi- 
sphere. This projectile is tired from a mortar. The fuze 
| should be well driven higbe and set > act as soon after the 
| projectile reaches the highest point of its trajectory as pos- 
cole, when the velocity of A rth of the rojectile, 
which is apt to interfere with its opening properly, 1s at a 
minimum. Fig. 2 represents the action; the little bursting 
charge match and fuze together open the case; the parachute 
hemisphere protects it at the moment of rupture, but, being 
| attached to the outer hemisphere by two strong chains 
| (one shown in Fig. 1), it is carried away with it, while the 

ute itself is drawn out to its full Jength by means of 
a small cord attached to the interior of case, and un- 
ravelled, greased, and entered into a slit made in a leather 
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patch S S! (Figs. 2 and 3) in the parachute. The lower 
exterior hemisphere falls, as shown in Fig, 2, and the light 
composition becomes ignited; and the hemisphere containing 
it commencing to descend, draws the extended parachute 
after it and opens it, so that the whole floats slowly, gradu- 
ally descending, and borne along by the wind. Thus, for 
about two and a-half minutes, a large-sized parachute light 
may be made to illuminate an enemy’s position from above. 
The fuzes for the different sizes of parachute balls are 
shown in Figs. 6, 7, 8, 9, 10, and 11. They closely 
resemble the ordinary Boxer fuze, from which they are 
distinguished most readily by their blue paint and label. 
Figs. 4 and 5 show the elevation and plan of the priming 
dise for the lower fuze 0 o', igniting the light composition. 

It is claimed for the parachute light that it is free from 
every evil to which the ground light ball is subject ; that is, 
that it is a suitable shape for smooth bores, that it carries 
more accurately, stands a larger firing charge, cannot be 
tampered with by an enemy, burns brightly, and illuminates 
a large area of ground, in addition to which it is available 
for firing over harbours, and at seagenerally. It has, how- 
ever, the disadvantage that even the 10in. only burns for 
two and a-half minutes, while the corresponding ground 
light ball lasts for about sixteen minutes. In point of fact, 
however, the two light balls are intended for different pur- 
poses. The parachute lights up a large extent of ground, 
and would be valuable in discovering troops making a 
night attack, while the ground light only is suitable for 
directing the fire of infantry on to any particular spot, and 
so keep the enemy from progressing with works in the 
vicinity. The ball should be thrown just beyond therequired 
point, apd the men should be instructed to fire at the light. 

It is hardly necessary to say that mortars are used both 
for ground and parachute light balls; in both cases this 
enables the minimum charge to be employed. Further, 
the parachute requires to be projected high in the air, and 
the ground light ball to fall without ricochet. Probably 
few projectiles have been used with less intelligence than 
light balls. For instance, during the siege of Sebastopol it 
lay with the field officer on duty in the advanced trenches 
to say if a light ball should be fired, and he nearly invari- 
ably asked for his light ball to be tired at some hour, some- 
times an inopportune one. Thus nothing could be much 
less scientific than the following proceeding. 

During the first night of the August bombardment of 
Sebastopol the field officer came up and asked for his light 
ball to be fired, which was done, when the Russians, 
curiously rather than properly, returned the fire by dis- 
charging two Russian light balls, followed, much to the 
English officer’s surprise, by a regular storm of case and 
grape, when it appeared that our artillery had drawn 
on this firing at the moment when two of their own 
guns were stealing across the open ground in the dark, to 
replace two disabled the preceding day in the quarry 
batteries, from which the light balls had been fired 
which led to their discovery by the Russians, 

We have noticed that there is now a means of. throw- 
ing reflected light on to an enemy’s position. The 
fixed light we have already mentioned is an instrument 
now under trial at Chatham, designed by M. V. Serrin, 
in which the two carbon points of an ordinary 
electric light are fixed in the focus of a parabolic 
mirror made of silvered copper; by this means all 
the beams of light are thrown in parallel lines to 
the front, and may be directed on any desired point. 
There is an ingenious arrangement for regulating the 
burning of the light; the carbon points are fed up to 
each other by the gradual descent of a weight; but should 
they, come in contact an action of magnetism is set up, 
which checks the descent of the weight, so that in fact the 
points are continually kept in a juxtaposition just short of 
actual contact. 

To be really efficient, a number of these light reflectors 
should be used ; the single one at Chatham discovers a 
working party about half a mile distant from it. This is 
not enough for service, and more extended trials should be 
made in this interesting matter. It is stated that on one 
occasion a very curious, and at first unaccoundable effect, 
was produced by the reflection of the light from the eyes 
of a number of sheep in the vicinity. 1t might naturally 
be supposed that a fixed light would be very liable to be 
fired at and struck; success in such an attempt is, how- 
ever, by no means easy, so it is said. With only one such 
light in the country, we are hardly in a position to try this 
experiment ourselves. 








SUBMARINE BOATS. 


Just now the torpedo is attracting considerable notice as ‘a 
new engine of war. To us islanders it may, perhaps, almost 
prove the weapon of the future, at least, if the supremacy of the 
sea, our present boast, be ever threatened. It is mainly as an 
instrument of defence that we at present regard torpedoes, but 
they may also be used—as indeed, they have been—for offensive 
purposes, To this end a submarine boat, a boat that can be 
submerged and work below the water as well as above it, is re- 
quired. The project is at present almost chimerical, yet, per- 
haps, it may be not altogether without interest to trace the his- 
tory of the invention. 

Many more attempts have been made to attain it than is 
generally supposed. Of course, the idea of a boat to work 
below water is a very old one. Roger Bacon, who lived in the 
thirteenth century, mentions submarine vessels amongst the 
other marvels he enumerates. “ Moreover,’ he says, “ instru- 
ments may be made wherewith men may walk in the bottom of 
the sea or river without bodily danger, which Alexander the 
Great used, to the end that he might behold the secrets 
of the seas, as the Ettrick philosopher reputeth, and these 
have been made, not merely in times past, but even in our 
days.” Again, in another place, our author speaks more defi- 
nitely on the subject:— We have seen and used in London a 
warlike machine, driven by internal machinery, either on land 
or water. Succeeding years have shown us a vessel which, being 
almost wholly submerged, would run through the water against 
waves and wind, with a speed greater than that attained by 
* Celonibus Londinensibus expeditissimis’” (the fastest London 
pinnaces—Facciolati).” 

These accounts, however, are rather mythical, and the first 
true submarine vessel we know to have existed was one which 





Cornelius Van Drebbel tried upon the Thames, by command of 
James I. This was moved by twelve rowers, and, according to 
Leibnitz, went for some distance under the water. Whether it 
received external air for respiration the same author does not 
know, but from other sources we learn that the vitiated. air was 
purified, or said to be purified, by an artificial liquid invented 
by Pierre Van Drebbel, the son-in-law of Cornelius. This 
liquid was sprinkled about, and the air thus again became 
suitable for respiration. Bishop Wilkins, in his ‘ Mathematical 
Magic,” speaks favourably of the invention. In 1692 Papin 
wrote to Leibnitz on the subject of a machine, which seems to 
have been a simple form of sveam engine, for moving ships. 
The correspondence which ensued is preserved in the Great Seal 
Patent-oflice, but has never been published ; in it Papin speaks 
of a submarine boat invented by himself. It was to be moved 
by oars at the side, and could be caused to rise or sink by 
pumping air into or out of internal vases. It had a mercurial 
gauge, was steered by a rudder, and lighted by glass windows; 
air for respiration could be pumped in through a tube, by “a 
Hessian pump,” that is to say, a rotary flyer with vanes; the 
vitiated air escaped by another tube, while a third enabled the 
diver to attack an enemy’s ship. 

Probably these and similar inventions, though applicable to 
warlike purposes, were chiefly intended to fulfil the same end as 
the diving bell, the principle of which was known (it is first men- 
tioned by John Taisnier, who was born at Hainault in 1509), 
though, of course, it was not yet brought to perfection by aid of 
the uumerous mechanical appliances now in use. About the 
same time, or a few years earlier than the date of Papin’s 
machine, J. A. Borelli invented a sort of diving apparatus. This 
indeed was not a boat, but more nearly resembled the diving- 
dresses of the present day; still it deserves notice as a curiosity. 
It consisted of a large metal vessel filled with air, which could 
enclose a man’s head, and be secured round his neck. About 
the wearer’s waist was a cylinder holding air, furnished with a 
piston to enable the diver to raise or lower himself. To the feet 
of the diver webbed pins with hooks at their ends were to be 
fastened, so that he could swim or crawl crablike along the 
ground. No mention is made of any weight to be attached to 
the diver’s body, but certainly he must have required a good deal 
to carry down so much air with him. More nearly connected with 
our subject is a navis urinatoria, described by the same inventor— 
a covered vessel with bags open to the exterior water, by press- 
ing which the water would be squeezed out, and the boat 
lightened, so that it might ascend. This was certainly the most 
primitive form of force pump imaginable, and one by no means 
unlikely to work a good deal better in theory than in practice. 
However, Borelli is not the only inventor whose discoveries are 
open to the same objection. To move this boat oars were to pro- 
trude through air-tight holes, or there might be ‘ one flexible 
and elastic oar with a broad blade placed on the vessel's stern, 
by the vibration of which a ship could be propelled forward, as 
fishes are by their tails.” (Borelli, “ De Motu Animalium,” 
Rome, 1391). In his “‘ Acta Eruditorum,” published in 1683, J. 
Bernouilli took the trouble to prove that Borelli’s machine was 
impracticable, as indeed it apparently was. Ten years later, in 
1693, an engine of apparently simular nature was patented by 
John Stapleton, but hardly any description of it is preserved. 
The heading of the patent tells us that it was a “new and extra- 


| ordinary engine of copper, iron, or other metall, with glasses for 


light, and joynts soe contrived as to permit a person enclosed in 
it to walke and move freely with it under water, and yet so 
closely covered over with leather as sufficiently to defend him 
from all the jumps thereof.” There was also an engine that 
would “swim upon the water in the most violent storms,” and 
sink to the bottom and rise again when required. Besides these 
two machines-—the former of which was apparently a sort of 
diving-dress, while the latter seems to have been a true sub- 
marine boat—the patent included a method of “ defecating”’ or 
purifying air after breathing. This was to be used if the supply 
of fresh air was cut off by any means. One year before this 
(1692) John Williams invented an engine “for the conveyance 
of four men fifteen fathom and more under water in the sea, 
whereby they may work twelve hours and more without any 
danger, which said engine will be of great use and advantage for 
the taking up of wrecks and shippes that have been and shall be 
lost in the sea.” No description of the machine is given, but— 
a thing very uncommon in the case of old patents—there is a 
drawing of it still preserved in the Rolls Chapel. By this it 
appears to have been merely a long water-tight cylinder, closed 
at the bottom, down which men could pass. At its lower end, 
which of course rested on the bottom, were windows and holes 
fitted with water-tight sleeves, through which men could pass 
their arms so as to take hold of exterior objects. Doubtless this 
engine should not be classed among submarine boats, since it 
was only a bad substitute for a diving-bell, resembling a machine 
described by Vegetius in 1532. This latter consisted merely of 
a cup which fitted the diver’s head, and had a long leather pipe 
attached to it, the end of which reached to the surface of the 
water. 

A boat is also mentioned as having been made during this 
century by one Day, which could move below the surface; but 
the inventor was drowned in his second experiment, so that little 
ornothing is known of his machine, The next submarine vessel we 
hear of was of French origin. In 1722 some experiments were 
made by Dionis of Bordeaux, an account of which is given in 
the “Journal Encyclopédique” of August 1,1772. From this 
we learn that his machine carried ten persons a distance of five 
leagues below water in the Bay of Biscay, and that it remained 
below for four hours and a-half, without having its supply of air 
renewed. 

Such were, in brief, the earliest attempts at submarine navi- 
gation of which we have any record remaining. They are, of 
course, more interesting in an antiquarian point of view than in 
any other, especially as so little description of any of them has 
been preserved, that we can scarcely do more than make out 
the principles upon which they were constructed, and can 
certainly derive no useful information from any one of 
them. Certainly the easiest way of treating such accounts 
is to put them all aside as forming a set of idle tales; 
but this is not a very philosophical style of treatment, and 
probably there is more truth in them than we are altogether 
eady to believe. At all events, there is nothing in the results 
said to be achieved by any of the machines, which is absolutely 
impossible, as later experience has amply shown. 

So much, then, for the earlier inventions, that form what we may 
call the legendary or mythical age of the science. Those we now 
come to are much more fully recorded, and belong, in fact, to 
our own mechanical age. The invention of torpedoes gave a 
great impulse to the endeavours to make a vessel which should 
carry them; hence the next person we come to is remarkable for 
having been at once the inventor of these infernal machines and 
the first contriver of a submarine vessel that we possess a full 
and accurate description of. David Bushnell, of Connecticut, 
seems undoubtedly to have been the originator of the notion of 





blowing up a ship by an explosive engine applied to her hull, 
The stationary torpedo he does not appear to have employed, but 


“experiment was made on 





only to have conceived the plan—not even yet fully perfected— 
of attaching a torpedo to an enemy’s ship. Hence his submarine 
boat. Of this we have ample description. A MS. account of it 
is preserved in the Patent-office Library in London, and there is 
besides a paper originally read by Captain Bushnell himself before 
the American Philosophical Society, and republished in the 
“ Repertory of Arts,” vol. xv., p. 385, which gives a full account 
of it. From these descriptions we gather that the boat 
was tortoise-shaped, very strongly built of two elliptical 
plates of iron bolted together at the edges, and ‘affording 
in the hollow between them sufficient space for a single person. 
At the bottom it was heavily loaded with lead to insure sta- 
bility, but it could also take in ballast for the same purpose. 
Besides the operator, air sufficient to support him for thirty 
minutes could be contained in the inside. At the top was an 
opening with an air-tight door for entrance, at the bottom 
another door or valve through which water could be admitted 
when it was desired to descend, while a couple of force pumps 
served to eject the water when ascent was wished for. There 
were also two ventilating tubes on the top of the boat, which 
closed of themselves under water, and opened in the air. For 
motion there were two screw-shaped oars—one vertical, the other 
horizontal. They could be turued either by the hands or the 
feet, and are remarkable as being an early instance of the use 
of the serew-propeller. Part of the ballast was fixed so that it 
could be suddenly let down about 40ft. or 50ft. by a rope, and 
by this means the boat be permitted to rise suddenly in case of 
accident. There was no light, except such as might be admitted 
through the “dead-eyes” above, so the compass and the water- 
gauge, by which the depth of immersion could be ascertained, 
were rubbed with phosphorus to render them visible. Such was 
the boat in its principal parts as relating to its powers for navi- 
gation; but scarcely less important, considering the end it had 
to serve, was the arrangement for attaching and exploding a 
torpedo. In the fore part of the boat was a tube through 
which passed a screw that could be driven into the wooden 
bottom of a vessel and left there. Attached to the screw 
by a line was a powder magazine, which was cast off at 
the same time as the screw was detached. The screw, being 
driven in, the infernal machine floated up against the side 
of a vessel, and was then exploded at a certain time by a clock- 
work apparatus that was started by the casting off the machine. 
This was the whole contrivance, and a most ingenious one it 
was. It was completed in 1775, with the object of being used 
in the War of Independence. The first experiments were upon 
hogsheads loaded with stones, and, these being successful, the 
inventor was encouraged to make an attempt upon the Eagle, a 
64-gun ship belonging to the English. The boat was sent out 
under the direction of a man named Ezra Lee, who succeeded in 
getting under the vessel; but when attempting to fix the screw 
into its hull he struck a bar of iron. Trying to find another 
place, he lost the ship, and was obliged to rise to the surface to 
look about him. Daylight was then coming on, so he deemed it 
advisable to return, re infecté. On his voyage home he found 
the torpedo impeded the boat in the heavy sea, so he cast it off, 
thus setting the clockwork in motion, and at the appointed time 
it blew up. A detailed account of the adventure, taken down 
from Ezra Lee’s own lips, is given in “ Silliman’s Journal” for 
April, 1820. 

Another attempt upon the Cerberus frigate, in 1777, was hardly 
more successful. Bushnell tried to tow a torpedo against her side 
by means ofalongline. This line was discovered by the crew of a 
schooner lying asternof the frigate and hauledin. While they were 
examining the torpedo, not knowing what it was, it blew up, and 
destroyed the schooner, killing three of the four men on board. 
Two or three months later in the same year Bushnell filled a 
number of kegs with gunpowder, and, after fitting them with 
percussion fuses, tried to float them down the Delaware against 
the English shipping. Unfortunately for the success of the 
enterprise, the kegs were frozen up for some time, and at last 
drifted down in the daytime. The crew of a barge attempted to 
take ene up, when it exploded and killed four of them. Upon 
this a terrible commotion was aroused, no one knowing the cause 
of the explosion. The soldiers turned out, the populace rushed 
upon the quays, and everywhere was the greatest confusion, 
until at last the origin of the sudden attack was discovered. 
Upon this the fleet opened fire upon the kegs, and continued 
until every floating object had disappeared. Naturally enough, 
this vigorous warfare upon an inanimate foe gave great amuse- 
ment to the Americans, and the “ Battle of the Kegs” was 
celebrated in not a few mock-heroics, amongst others in a poem 
by the father of the writer of “ Hail, Columbia.” 

At last Bushnell, disheartened at the ill-fortune of his en- 
deavours, gave them up and left America, Afterwards returning, 
he changed his name, and lived for some time in retirement in 
Georgia, At his death his real name became known, and his 
possessions were inherited by his proper heirs, a descendant of 
whom is now resident in New York. 

Of the value of his invention we have direct testimony iu a 
letter from Washington to Jefferson, written September 26th, 
1785. In this General Washington speaks of Bushnell as a man 
of great mechanical genius, though he did not believe in the 
practicability of his schemes. There was no doubt, the letter 
said, that Bushnell had a machine capable of conveying him to 
any depth, by aid of which he could fasten an infernal machine 
to the hull of a ship. The objection which General Washing- 
ton saw was, that there were too many difficulties to be overcome, 
and that the chances of success were too small. “TI thought,” 
he says, ‘‘and still think, that it was an effort of genius, but 
that there were too many things to be combined to expect much 
from the issue against an enemy who are always upon guard.” 
This was true, and still remains so; for though the opinion was 
passed upon one of the earliest inventions of its kind, no means 
have yet been discovered of accomplishing the same object with 
certainty and security. Bushnell, however, did this much: he 
showed that the offensive use of torpedoes by means of a diving- 
boat was possible, and he left it for future engineers to perfect 
the system he had origi 

It is naturally only during war that we hear of new weapons 
being contrived. Hence we have to pass over twenty years before 
coming to another boat of the sort we are discussing. Fulton, 
when engaged upon his steamboat, went over to France (1796), 
and when there tried to revive a project of his for a machine 
which could move under water. By its aid, “he hoped to 
deliver France and the whole world from British tyranny and 
oppression” (Colden’s “Memoir of Fulton,” p. 15). His first 
the Seine. He attempted to impart 
motion to kegs of gunpowder under the water, and then 
explode them; but this scheme, like all others for contriving 
an automatic torpedo, failed, the Minister of Marine pronounc- 
ing it impracticable, as did also the Batavian Directory, to 
whom Fulton afterwards applied. At last Bonaparte, always 
ready to favour any scheme which gave him a chance of over- 
coming the English upon their own element, gave him money, 
with which he continued his experiments at Havre and Brest 
(1801). He then so far perfected his Nautilus—such was the 
name he gave his boat—that he could immerse it 25ft, under 
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water, and remain there an hour. During this time the crew 
were in darkness, or at least they had only such light as a 
window in the bows of the boat could admit, since candles or 
other lighting apparatus would consume too much air. The boat 
could sail on the surface, but not well; and thus belonged to the 
class of diving boats, or plongeurs—boats intended only for occa- 
sional and temporary immersion. It took about two minutes to 
prepare her for immersion. Ou one occasion he plunged to some 
depth, moved about five hundred yards, came to the surface, 
again plunged, and returned to the spot from which he had 
started. On another occasion he remained below water for four 
hours and twenty minutes without inconvenience, having taken 
down a globe of about a foot cubic capacity, filled with com- 

ressed air. He succeeded in demolishing an old brig in Brest 
Harbour, and attempted to blow up an English man-of-war; but 
when he was on the point of attaching his torpedo the ship 
moved away, and he was unable to find her again. 

Fulton does not seem to have carried his experiments beyond 
this in France; but in 1805 he was in England, where, in order 
that his identity might not be known, he adopted the name of 
Francis. Of his experiments here he has left us an account in a 
curious and rather searce work called “Torpedo War,” published 
in New Yorkin 1810. He tells us how he got permission to make 
attempts upon the Dorothea, a strong-built Dutch brig, which 
was moored for the purpose off Walmer Castle. In this case 
he did not use his submarine boat, but towed two torpedoes 
against the ship by means of a line 70ft. long stretched between 
two boats. After a day or two’s practice with blind torpedoes, 
he succeeded in towing two that were filled with powder against 
the vessel’s sides, where they exploded and blew the ship to 
pieces. “In twenty seconds,” says Fulton triumphantly, 
“ nothing was seen of her but floating fragments.” It was rather 
curious that among the spectators wis an officer who declared, 
twenty minutes before the explosion, that if a torpedo were 
placed under his cabin when he was at dinner he should feel 
little concern for the consequences. Of his unsuccessful attempt 
against the French fleet, made shortly before his experiment on 
the Dorothea, Fulton makes no mention in his book. In this 
case the machine exploded prematurely, and the gunboat at- 
tacked was not injured. His next experiment was in America, 
in New York Harbour (1807). Here the locks by which the tor- 
pedoes were to have been exploded turned downwards, so that 
the powder fell out of them and they missed tire, On a second 
attempt the torpedo exploded at the wrong time, but on a third 
trial the ship was blown up. From the evident uncertainty of 
the machines they naturally came to be regarded with no great 
favour ; still we must remember that the means at Fulton’s 
command were very imperfect ; his row-boats and torpedoes, ex- 
ploded by flint-locks, might hardly have been expected to accom- 
plish more. Owing to the ill-success of his designs, Fulton 
seems to have given up his scheme of a submarine vessel, as 
indeed he soon after did all his attempts at making torpedoes, 
and devoted himself to his steambvat. During the war with 
America torpedo-houts of different sorts seem to have been used, 
but with no great success. Nile’s Register (American) speaks of 
one which escaped pursuit by diving like a porpoise. 

As with many other inventions, the advocates of the new 
schemes were very sanguine as to their powers, and hoped, by 
means of the new engines, to destroy or render useless all the 
fleets of the world, and thus render the seas peaceful. Fulton, 
writing to one William Brent, said: “ If successful, their benefit 
to America will be immense, for I still assert, and every reflection 
confirms my opinion, that these submarine mines must go to the 
annihilation of military navies, and consequently produce the 
liberty of the seas, relieve us of all the trouble and expense of 
our foreign negotiations, and turn the whole genius and resources 
of our people to useful arts.” An expression of Lord St. Vincent 
shows the same feeling. After hearing from Fultona full account 
of his machines, he declared that “ Pitt was the greatest fool that 
ever existed to encourage a mode of warfare which they who 
commanded the seas did not want, and which, if successful, would 
deprive them of it,” Whether we still have command of the 
seas remains to be seen; at least we may hope that the question 
will not haye to be solved just yet awhile. At all events, we 
are hardly strong enough to make it worth our while to despise 
the use of torpedoes—weapons adapted, beyond all others, to 
coast defence. As to the inhumanity of the machines—a question 
upon which the minds of their earliest opponents were greatly 
exercised—of course the progress of civilisation during the past 
two years has quite settled that question. Indeed, all warlike 
inventions from gunpowder onwards have, each in their turn, been 
condemned after the same*fashion. 

From the time of Fulton to the breaking out of the American 
Civil War no submarine vessels seem to have been constructed. 
Several patents, indeed, were taken out in England for inven- 
tions of this sort, but none of them seem to have been much 
experimented with, or to have had much success. In 1805 Joho 
Schmidt and Robert Dickinson invented a sort of diving ma- 
chine, which was to be moved by oars working at its lower edge. 
In it the vitiated air was to be free from carbonic acid by pro- 
viding for its absorption by caustic alkali. This is noticeable as 
being apparently the first time this means was used for the pur- 
pose. As yet nobody seems to have succeeded in really purify- 
ing air by caustic alkali, but there seems no reason why it should 
not ultimately be done. The difficulty is to separate the im- 
pure air from the remainder, and expose it specially to the puri- 
fying action. The next English patent connected with the sub- 
ject was granted in 1854 to J. H. Johustone, for a vessel, 
invented by Messrs. Payerne and Lamiral, with several 
compartments, some open to the water, as in a diving-bell. 
Propulsion was to be effected by a steam engine, whose fuel 
was “a chemical composition.” The air was to be purified 
by an alkaline solution, while oxygen or condensed air might be 
carried, to be used as need required. The following year Casimir 
Deschamps and Charles Vilcocq patented a “ free diving boat,” 
to be propelled by a screw turned by the hand. Its chief pecu- 
liarity consisted in an arrangement for an electric light at the 
top. A “Nautilus,” described in the “ Journal of the Society of 
Arts,” March 6th, 1857, as the invention of Major Lears, was 
not really a boat, but a sort of diving-bell, which was not sus- 
pended from above, but ascended and descended by the admission 
and emission of air from above through tubes. Ii could be moved 
by men walking on the bottom, and pressing against the inside, but 
no other means for horizontal motion were provided. A machine 
of the same sort was at work in Cherbourg Harbour in 1855, 
while as far back as 1776 the Society of Arts had given a prize 
to Mr. Spalding, of Edinburgh, for a similar invention. In 1859 
another submarine boat was invented by J. M. Masson ; in it the 
chief features of novelty are described as consisting in the com- 
pepe of the air before descent, and its increased compression 

y means of the generation of carbonic acid gas within inflatable 
india-rubber bags. 

The outbreak of the American war gave great impulse to the 
use of torpedoes, in fact it was in the defence of the southern 
coast that these weapons were first used to any real extent in 
war. Hence various attempts on both sides to construct a sub- 
marine boat which should be used to carry a torpedo. For this 


two sorts of bats were used, one submarine, the other 
not. In spite of the difficulty of getting a small vessel close to 
a ship without being observed, swift steam-launches on more 


than one occasion managed to explode a torpedo against the | 
sides of a hostile ship, sometimes with considerable effect. The | 


Federal ship Memphis was severely injured by one of these 
“ Davids ”—as they were called from their diminutive size—and 
the Ironsides damaged, but not so severely. When Charlestown 
was taken, nine boats, specially constructed for this purpose, 
were found there. They were “ cigar-shaped,” very low in the 
water, and by no means particularly safe, one of them having, it 
is believed, been swamped by the wave raised by the explosion 
of its own torpedo. They trusted to their small size to escape 
detection, while the same fact made them a difficult target for 
their opponents’ guns, On the other side, the Confederate iron- 
clad Albemarle was sunk by Lieutenant Cushing with a steam- 
launch carrying a torpedo on the end of a spar. The ship was 
moored to a wharf with a barrier of logs round her; but Lieu- 
tenant Cushing, with the most reckless daring, actually charged 
the barrier, partly burst it in, and succeeded in exploding the 
torpedo under the quarter of the ironclad, which immediately 
went to pieces. 

These were the most important instances during the war of 
the attack and injury of ships by torpedo rams which had not 
the power of being submerged. One instance, and one alone, 
there is of a ship having been destroyed by a submarine boat, 
The Housiatenic, a Federal sloop-of-war, was lying outside 
Charlestown Harbour on the night of February 17th, 1864, 
when the officer of the deck noticed something like a plank 
floating close to the ship; it came rapidly towards him, and 
reached the ship’s side about two minutes after it was first 
observed ; in another minute the explosion occurred, before the 
engines could be backed, or any preparation made to repel the 
tiny foe, especially as from the position of the guns it was im- 
possible to fire at it while close under the ship's side. Imme- 
diately on the explosion the ship sank stern first, the crew, with 
five exceptions, saving themselves by going into the rigging. The 
destruction therefore of the ship was complete, but it was bought 
at the expense of the loss of the attacking boat, which was never 
again heard of. It was supposed either that she went into the 
hole made by the torpedo in the Housatonic, or that she was 
swamped by the sinking of the ship. Recent explorations by 
divers have shown the latter to be the case. She seems to have 
been aremarkably dangerous craft, for three times before, she had 
sunk and drowned all, or nearly all her crew, but had been on 
each occasion raised, till at last, her mission accomplished, she 
sank out at sea, to rise no more. She was built of boiler iron, 
85ft. long, and was manned by a crew of nine men, eight of 
whom worked the propeller by hand, while the ninth steered. 
She could be submerged to any depth; in smooth water her 
speed was four knots. It was intended that she should dive 
under the keel of an anchored vessel, and drag a floating torpedo 
against her, which should explode on touching the ship’s side. 
On this occasion, however, she seems to have adopted the plan 
of carrying the torpedo at her bows, as was usual with torpedo- 
boats. It is also noticeable that she did not approach the 
Housatonic below water, but was visible from the deck while 
nearing her. A few months later a similar attempt was made 
on the U.S. steamer Memphis, but the boat was perceived fifty 
yards away, so the ship slipped her cable aud went ahead. Owing 
to this movement the boat passed under the stern of the steamer, 
and it is supposed that the screw broke the spar on which the 
torpedo was fixed, for she disappeared. In appearance she was 
described as being like a ship's boat turned bottom upwards; she 
was about 25ft. long, and painted lead colour. 

At an early period of the war the Government of the United 
States paid a Frenchman 10,000 dols. for an invention of a sub- 
marine boat, and arranged with him to superintend the working 
of it. It was intended specially to blow up the Merrimac. Un- 
fortunately, as soon as the boat was completed the Frenchman 
decamped, and as no one understood it she was never much 
tried. She was cigar-shaped, and was intended to be sunk by 
admitting water into a compartment, and raised by its expul- 
sion. She was to be propelled by sixteen oars, the blades of 
which were like a duck’s foot, and collapsed during the forward 
stroke. Tv purify the air there was a vessel containing lime, and 
a bellows attachment for forcing the air through it. It was 
said that the Frenchman’s plan was to emerge from the boat in 
a diving dress, attach a torpedo, and leave it to explode by 
machinery. A more perfect torpedo boat, but not a submarine 
one, is the Spuyten Duyvil, constructed at the end of the 
war for the United States Navy. A description of this most 
remarkable vessel will be found in a book published in New 
York, by Lieut.-Commander J. 8. Barnes, United States Navy, 
under the title of “Submarine Warfare,” a work to which we also 
owe the account of the boat above referred to, and much infor- 
mation on the subject of torpedoes as used during the Ame- 
rican wars, 

In England we have not, of late years, had any notable in- 
ventions of this sort, the principal being one patented by Mr. 
Merrian, an American. Even in this there are not many 
principles of novelty. The boat is of ovoid shape, and consists 
of several compartments, in one of which the crew can work, 
while the others are to be used as reservoirs of air, to be stored 
up at any required pressure, The bottom is a heavy cast iron 
plate ; in it are several doors, one of which is inclosed within an 
air-tight compartment, so that it can be opened to the water, if 
needed, as in a diving bell, without affecting the pressure of the 
air in the other compartments. Fore and aft are heavy weights, 
which can be raised or lowered, to act as “ suspended ballast,” 
or even as anchors. A screw propeller is arranged on a swing- 
ing frame, so thai it serves as a rudder. Forward is a bar with 
suitable gearing for attaching a torpedo without going out of 
the boat. The boat is intended to be used both for military 
and other purposes, 

A few years before, a foreign patentee, named Rivie, took out 
a patent for a boat, consisting of two concentric cylinders, 
between which water was to be admitted. Also W. Bauez, of 
Munich, in 1853, invented a submarine boat, which was to be 
driven by a gas engine. Air was to be supplied from above by 
pipes. In the sides were holes fitted with watertight sleeves 
(as in Williams’ invention, 1692), through which the arms of the 
crew could be thrust, so that they might work outside. The 
same inventor in 1866 patented a submarine vessel capable of a 
certain amount of independent motion, by aid of a screw pro- 
peller, but intended to be let down by chains from a ship. 

In the Paris Exhibition of 1867 a model for a submarine boat 
was exhibited. It was not allowed to take any sketch, and the 
following description is taken from an account of it given in 
‘A Treatise on Coast Defence,’ by Von Scheliha (London, 
1868). The model is a French one. The dimensions of the 
boat are :—Length, 43°3 metres ; height, 3°36 metres ; width, 
7°5 metres. On the top is adeck. She is to be propelled by a 
screw, placed in the usual position. The engine is worked by | 
compressed air, as is also a pump for emptying or filling water | 
reservoirs at the bottom of the boat. There is an apparatus by 





which it was said the boat could be instantly lowered or raised 








to the surface. On the top of the vessel a lifeboat was secured 
by screws. Besides the main screw, a small vertical screw 
above the boat is intended to assist its ascent or descent. A 
tube for a torpedo, to be fired by electricity, is attached. 
Whether any experiments have been made with this boat does 
not appear, and the late war has not given many opportunities 
-? testing its use, or, possibly, we should have heard more 
of it. 

Such, in brief, seem to have been the principal recorded in- 
stances we have of vessels of this nature. From them it will 
appear that the problem of submarine navigation is, at least, not 
insoluble, whatever may be the difficulties in the way. True, 
these difficulties are so great that the general opinion of engi- 
neers is in favour of torpedo-rams, which have no power of 
being submerged, as—with all the danger attending them— 
being less risky than the diving boats, Still there seems no 
reason why they should not eventually take their place among 
engines of war. Lefore this can be the case, the immense 
danger attendant on their use must be got over by their being 
made more perfect and sure in their working than they as yet 
are. As for the supply of air, the boat need only be submerged 
for a short time, and sufficient air for a small crew can easily be 
taken down in a compressed state, even without the assistance 
of any purifying or disinfecting agent. The use of “ suspended 
ballast,” which might be cast off instantly if required, so that 
the boat would rise to the surface, would get rid of the danger 
arising from the slight difference between the weight of the 
boat and that of the bulk of water displaced, so that a very 
small derangement is enough to make her sink at once. True 
the motive force is a difficulty. Steam is, of course, out of the 
question from the great amount of air consumed, and hand 
power is hardly sufficient, while it involves the presence of a 
comparatively numerous crew. Perhaps the gas engine may 
supply the want, as the material for the supply of the engine is 
capable of being so immensely compressed that it takes up hardly 
any room to speak of. How the remaining chief difliculty, that 
of directing the boat under water to the required spot, is to be 
got over, it is not easy to say. This is the great problem, and 
though as far as we can trust the accounts of their exploits, 
Fulton and Bushnell accomplished it, modern engineers have not 
been so successful. Perhaps the most that can be hoped for is 
that a boat should by night approach within a certain distance of 
an anchored vessel, accurately lay its course, and then dive below 
her, and fix a torpedo to be afterwards exploded. Percussion 
torpedoes must of necessity be somewhat dangerous to the boat 
which carries them as well as to the ship attacked. Altogether the 
difficulties do not seem insuperable, and perhaps the next 
maritime war will see a flotilla of these tiny but venomous war 
ships. How effective they would be if they could be made safe 
and certain in their action, is obvious. Two or three of these 
insidious little vessels might destroy a whole fleet of ironclads, 
whose weak pvint, like that of Achilles, is inthe heel. True, it is 
said that the way ironclads are built, in several compartments, 
would prevent one of them being sunk by a torpedo, but this is 
very doubtful, and it is much more probable that a torpedo well 
fixed to the hull of the finest ironclad in the world would soon 
decide its fate. Besides, even the mere fact of the presence of 
torpedo boats has a very harassing effect upon a fleet, any one of 
which may suddenly, without a moment's notice, or a chance of 
self-defence, be blown into the air. Such considerations render 
it certain that the Goliaths of the sea will, in case of war, have to 
encounter the attacks of “ Davids,” suck as the best of those used 
in the American war, or boats like the Spuyten Duyvil above 
referred to; whether their place will be taken by a true submarine 
vessel cannot as yet be said. It is at least less unlikely than is 
generally supposed. 





THE CHEMICAL SOCIETY. 
Thursday, December 21st, 1871. Dr. W1LL1amsoy, F.R.S., 
Vice-President, in the Chair. 

Arter the minutes of the previous meeting hed been read and con- 
firmed Mr. William Gray and Mr. Reginald C. Woodcock were for- 
mally admitted as fellows of this Society. The namesof thefollowing 
gentlemen were read for the first time :—Benjamin P. Medcalf, 
William H. Chandler, Charles F. Chandler, Ph.D., and John 
Watts, Dr.Sc. For the third time: William W. Abney, Jonathan 
Ingle Calvert, Christopher Childs, B.A., and Frederick J. Mon- 
tague Page, who were balloted for and duly elected. 

The chairman having announced that the distinguished Italian 
chemist, Professor Canizzaro, had consented to deliver the Fara- 
day lecture, called upon Mr. Heary Bassett to read his paper on 
“ Eulyte and Dyolite.” He first gave the method employed to 
obtain these two substances, which had already been briefly de- 
scribed in 1851 by Baup. Citraconic acid prepared by the dry 
distillation of citric acid, when treated in small portions at a timo 
with strong nitric acid, yielded an oil which solidified to a crystal- 
line mass on standing. This product consisted of a mixture of 
the crystalline compounds eulyte and dyolyte, contaminated, 
however, with a small quantity of a yellow oil. The eulyte, 
which can only be separated with difficulty, is more soluble in 
alcohol than the dyolyte. It crystallises from warm chloroform 
in large prisms, melting at 99°5 deg. (Cor.); the results of its 
analyses corresponding to the formula C, H, N, 0,. Submitted to 
the action of tin and hydrochloric acid, it gave large quantities of 
ammonia chloride, together with a small quantity of a tarry 
matter soluble in potash, with the evolution of an odour of 
picoline. In one experiment the author obtained indications of 
a solid basic substance, but the material at his disposal was too 
smalltoenable him to determineits nature. Dyolyte,C,H ,N, O,, 
is less soluble in alcohol than eulyte, crystallising therefrom in 
fine long needles which melt at 189 deg. (Cor.). The yellow oil, 
separated from the mother liquors and purified by distillation in 
a current of steam, had the characteristic odour of volatile nitro 
compound, and exploded when heated. It is the author's inten- 
tion to further investigate the nature of these compounds as soon 
as he has sufficient material at his disposal for that purpose. In 
reply to a question put by the chairman as to what were the pro- 
»erties of the compounds he had described, whether acid or basic, 

Ir. Bassett said that he agreed with Baup, who described them as 
neutral substances, for, as far as he had been able to ascertain, 
they were not possessed either of acid or basic properties, 

Dr. Debus having inquired as to the comparative amount of 
these substances obtained from citric acid, and also what was the 
precise action of reducing agents on them, Mr. Bassett stated that 
he had distilled 30 Ib. of citric acid, and had only obtained about 
50 grammes of the substances; but from the experience he had 
gained in the method of preparing it he hoped to be able, in future 
operations, to obtain a larger yield. In acting upon them by re- 
ducing agents, almost the whole of the nitrogen was eliminated as 
ammonia when the reduction was complete, only a small propor- 
tion of the nitrogen being found in the tarry product ; the solid 
basic compound he had mentioned being formec before the reduc- 
tion was entirely finished. f 

Dr. H. E. Armstrong then read the following paper :—‘‘ No. 
IV.: The Nitration Products of the Dichlorophenol.sulphonic 
Acids.” The author first remarked that the action of nitric acid 
on the sulphur acids prepared by treating dichlorophenol with 
sulphuric acid yielded Stenhouse’s dinitro chloropheno!, melting at 
103 deg., which would indicate that this sulpho-acid was only 
isomeric with those obtained by the chlorination of the meta and 
para phenol-sulphonic acids, as these yielded chloronitro henol, 
melting at 121°5 deg. and 125 deg., corresponding respectively to 
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dinitrochlorophenols melting at 80°5 deg. and,111 deg. When, 


however, the potassium salt of the sulpho acid obtained by | 


acting on dichlorophenol with chlorhydric sulphate,SO, O H Cl, 
was treated with nitric acid, the sole product obtained was invariably 


the nitro dichlorophenol, melting at 121°5 deg., even under varying | 


conditions of temperature and strength of acid. From former 


observations which the author had made he believes that the acid | 


formed by the action of S O, OHOlis dicbhlorophenolmeta 
sulphonic acid, and hopes to be able to obtain the phenol- 
meta sulphonic acid from it by the action of nascent 
hydrogen. The difference in the results obtained by the 
nitration of the two acids prepared from dichlorophenol by 
the action of sulphuric acid and chlorhydric sulphate respectively 
would indicate that they were isomeric and not identical ; this 
view, moreover, is borne out by an examination of other sulpho- 
products of the benzol series obtained by the use of these two 
reagents. This the author thinks might have been theoretically 
predicted if the conditions are considered under which the various 
substituted phenols are found, the “reactive energy” of sul- 
phuric acid being feeble compared with that of chlorine, for bv its 
action on phenol it produces meta and para-sulphonic acid, whilst 
chlorine in the cold gives rise to two chloro phenols, but by far the 
larger proportion of the mixture consists of ortho chloro-phenol. 
The ‘‘reactive energy” of the chloro-hydric sulphate is far greater 
than that of sulphuric acid, very comparable in its action to 
chlorine rather than to sulphuric acid, and should therefore give 
rise to derivatives belonging to a different series. In all proba- 
bility, however, there is a direct relation between the amount of 
heat evolved during the formation of a substitution derivative and 
the place it occupies in the isomeric series. The consideration 
therefore of the heat evolved in the formation of isomeric bodies 
would doubtless throw great light on the subject. Dinitrochloro- 
phenol melts at 103 deg. The body which was obtained by Sten- 
house by the action of chloride of iodine on picric acid, in the 
author’s opinion, is not identical with that prepared by Griess by 
nitrating crude chloro-phenol, the latter being‘ dinitro chloro 
phenol melting at 110 deg. to 111 deg., especially as the annito 
derivatives obtained from the two com ds differ iderably in 
appearance and properties. This discrepancy appears to have 
arisen from Griess’s compound, being contaminated with traces of 
the isomeric melting at 80°5 deg. The author has also obtained 
trichlorophenol sulphonic acid by acting on trichloro-pheno wlth 
chlorhydric sulphate. 

Prof. Williamson remarked that these compounds were very 
interesting, particularly to those who had made the subject their 
especial study, and he should be very glad if Dr. Armstrong would 
give the members his opinion as to the difference between the action 
of hydric sulphate and chloro-hydric sulphate, as he under- 
stood him to say that they only differed in degree. 

Dr. Armstrong replied that the question was one of so complex 
a character that he could not at present venture to give any opinion 
on thesubject, but he believed that there wasa direct relation between 
the amount of heat evolved during the reaction and the position 
which the resulting compound occupied in the series. He had under- 
taken some experiments in this direction, and hoped that the results 
would throw some light on this matter. 

Dr. Miller, in connection with the difference observed in the 
action of sulphuric acid and chlorohydric sulphate, called attention 
to the action of chlorine on toluol under varying conditions pro- 
ducing chloro-toluol in the cold or in the presence of iodine even 
when the latter is in comparatively small quantity, whilst at a 
boiling heat it yields the isomeric beurylic-chloride, 

Dr. Armstrong said that in the case of chloro-hydric sulphate 
he action was not at all'the same as that of sulphuric acid, being 
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far more energetic, and in that respect comparable to chlorine 
rather than to sulphuric acid. Again, iodine alone did not produce 
a substitution compound with benzol, but it did so when iodic acid 
was present, 





WOOD’S NEW SELF-DELIVERY REAPER. 

WE recently alluded to the new self-delivery reaper of the 
well-known American firm, and we are now enabled more fully to 
describe and illustrate it. This reaper has been patented in 
England by Col. Griffin, Messrs. Wood’s British representative. 
The implement is stated to have been thoroughly tested in all 
kinds of crops—barley, wheat, oats, and beans, and over ridge and 
furrow land. The very machine shown at Islington was stated to 
| have cut over 130 acres of corn, in every condition of or and 
| twist, and the friction rollers used could be examined detached, 
being only very slightly affected by wear. 

In the accompanying engraving Fig. 4 represents a detached 
view of the ism for communicating the rotating motion to 
the reel shaft from the main bearing or driving wheel, through a 
pinion gearing into teeth on the inner face of the wheel or a band 
forming part of such wheel, a is the shaft upon which the 
pinion is fitted; it carries at its outer end a worm or endless 
screw thread b, the blade of which engages between the ‘* bowls” 
or rollers ¢ c on a horizontal dise or plate d for turning it. The 
axle e of this disc passes through a support f, to keep it in a 
vertical position, and also through a cam block g, the face of 
which is «f peculiar shape, to compel the rake A and reel arms i i 
to rise and fall to suit the work they are intended to perform. 
The upper ge of the axle carries a hood j, furnished with lugs 
kk, through which the pins of the arms h h and ii pass. These 
form the joint pins for the arms, and also serve to carry them 
round with the hood, which is keyed upon the axle, as will be 
understood by freferring to Figs. 2 and 3, which are detached 
views of the same. The cam block or plate is held in place by a 
| bracket n, bolted to a brace 0, the distance being maintained by 
| the height of a socket or pillar f, which is also bolted to the 
| brace 0, as shown. The brace before referred to is centred at its 
| ends upon brackets, supports, or by some other springing out 
' from the side beam of the machine. Its purpose is not only to 
| support the hood and the parts in connection, but also to enable 
the axle with its appendages to be tilted, so that the rake arms 
can pass obstacles at the will of the driver ; and to allow this a 
foot beam gq is attached to the top of it, and its other end 
is carried within reach of the driver’s foot or his hand. In the 
drawing it is shown with a strap 7 on its free end, so that the 
| driver can loop his foot into it and so depress the bar when de- 
| sired, and without shifting himself from bis seat. The cam 

block g only lodges upon the socket or pillar f, and its position is 

governed by the length of the curve given to the strapn. By 

this means the block can be shifted round upon the socket and 

| held firmly at any part for throwing the rake and reel blades into 
| work in advance of or behind the points of the fingers or over 
| them as required, and also to rise clear of the platform at any 
int. The block or cam is so made that a portion of the working 

| face is at the edge and a portion under the edge, these portions 
being at different parts, so that the rake or reel arm, which in 

passing over the platform is not allowed to rise or to drop any of 

| the grain which the blades first catch hold of, either when used 
as beaters, or reel blades, or as rake blades, the arms being 

| arranged in pairs through rods or links. This coupling of the 
| arms permits one jof them, that is, the vertical one, to find an 
abutment against the edge face of the cam block, as will be under- 











stood by referring to the general view of a reaping machine shown 
in Fig. 1, and to which these improvements are icularly 
applicable. The depresssion of the foot-plate with the strap 
before spoken of enables the attendant to lift the rake blades so 
that they act as reel blades only when passing over the platform, 
and thus allow the grain to accumulate upon the platform until 
there is sufficient to form a sheaf, when he can remove his foot 
and allow the next rake to sweep the grain off. By this arrange- 
ment, where the crop is very light or thin, he can so time the 
delivery that the grain as deposited shall at all times be sufficient 
to form a sheaf. Of course, where the grain is heavy or thickly 
grown, this will not be necessary, as the rake blades will act in 
regular order and deposit it behind the track at fixed distances. 
Each of the rake blades is fitted at one end witb a bolt or pin s, 
so that they can move upon them, and a bar or link ¢ is secured to 
the other end. This is provided with a number of slot holes, 
so that it can be raised and lowered to suit the height of the 
grain, and enable the grain to upon nearer to or farther 
from the ears, the bolts or pins passing through plates on the 
bars. About the middle of the knife beam is fitted an Ganges 
finger, with a curved top face for the rake blades to ride up should 
they descend too low, and to prevent their teeth coming foul of the 
knives, and an iron plate or strap is fitted between the two teeth, 
where the finger comes to prevent the blades being injured. In 
the complete machine denoted by Fig. 1 only one main bearing 
wheel is shown, and this is composed of a band with teeth in the 
inner periphery for the teeth of the pinion to gear into, and with 
two rings placed vertically and held in position by tie rods, on 
which rollers are mounted for bearing against the base rim of the 
teeth, one of these rollers being toothed to act as the pinion for 
transmitting the motion to the knives, and also to the reel arms 
if the machine be a reaping machine, or a combined reaper and 
mower. The band wheel of this kind of machine is held between 
the frame by the vertical rings, and the height for cutting can be 
ted by removing a pin from one hole and placing it in an- 
other when suitable, lever I, is acted upon. It will be ob- 
served that the wheel has no spokes, and, by thus making it, the 
connecting-rod can be passed through it, so that the bevel gearing for 
actuating the knives can be upon the outside of the framing, and 
also that the cutting can take place in a line with the centre or 
axis of the wheel, so as not to interfere with the draught or pull 
of the horses. There is a peculiarity in the rising and falling 
motion of the machine when the wheel before mentioned is em- 
loyed, and that is that the platform is not canted or brought 
Goer at one end or side than the other, because the fixed pin a, or 
axle of the rings, forms the fulcrum at all times, and what 
movement is imparted to one t is instantly communicated to 
the whole of the machine. this the — and framing is 
always at one plane with the horizon, at whatever height they may 
be moved by the lever at the back when passing obstacles in the 
field or when travelling over a roadway. The tilt of the platform 
for angular cutting is obtained only from the position of the adjus- 
table nut upon the front cross bar, just in advance of the pole 
attachment. Swivel blades are fitted at the tips of the rake and 
reel arms to ride over the platform ridge, to prevent the —_ 
ment of and consequent injury to the ears of the grain should they 
| be drooping or laying in the direction of the platform. The re- 
ciprocating motion is only communicated to the knives when the 
| machine is travelling in the forward direction, and for this purpose 
| is arranged a kind of box on the axle, in which a series of ratchet 
| teeth are made for the pawl L to drop into, as shown in Fig. 5, 





| the pawl being kept in action by the spring, the pressure of whi 
is pi me cine by the pawl riding over them if the machine is moved 
‘ in a backward direction, ' 
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DETAILS OF CORNISH PUMPING ENGINE, CATARACT GEAR. 
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THE CORNISH PUMPING ENGINE. , are, that it can be turned to any desired angle, either from the | drilling the work, and then firmly fixed by lock bolts. The table 
No. XX. vertical or horizontal line, by means of worm and worm wheel, and | being balanced in all positions it can be moved with the minimaim 


Cataract Gear.—In our last,impression we illustrated the 
valve gear, we now publish engravings of the cataracts. 
The general arrangements of the cataracts differ very 
greatly with the design of the engine, but our illustrations 
show clearly the mode of application and the manner in 
which they are actuated. Fig. 1 is an elevation, and Fig. 2 (weg galing 
a cross section, of the cataract shown in plan on Fig. 3. PUSITION WHEN E6T 
It consists of a simple plunger pump with an adjustable : 
cone or plug in the stead of a delivery valve. The plunger 
is alel by means ofa weight hung at the end of the lever. 
Attached also to the lever is a small rod, extending upward 
through the engine-room floor carrying the release loop, 
Fig. 5. The loop carries two small rollers,a and 0, pro- 
vided each with a screw adjustment. The upper roller 3, 
during the descent of the cataract plunger, releases the | 
catch of the quadrant on the steam arbor. The roller a 
also releases the catch of the eduction quadrant, but is 
adjusted so as to release it a little before the steam quad- | 
rant is released. The cataract Fig. 4 is for the purpose of 
governing or timing the engine on the equilibrium stroke, 
and releases a = t on the centre arbor. It carries 
the release loop Fig. 6. It will be seen that the plug rod 
lifts the plunger of the cataract Fig. 3 on the steam stroke, 
aul that of Fig. 4 on the equilibrium stroke. 

This article concludes the series of papers which, com- 
meucing in our impression for January 7th, 1870, have 
included the most recent information available concerning 
the construction of one of the most important and interest- 
ing forms assumed by steam machinery. Ten working Z ' 
drawings to a large scale have illustrated the best types of Y. SP . = = eu NF | ee Sareea 
Cornish engine which we could select. These drawings u N j 
have in nearly every instance been prepared by direct 
ineasurements from the machinery, and not from drawings; 
and our thanks are due to the Cornish engineers who 








SECTION 











placed every facility in our way for obtaining information. io 
a —— the working of the — engine we _— END ELEVATION 
said very little as yet. e propose, however, in a few SECTION OFT BOLT ATC FOR LOCKINC 9 I ‘coo —e— 
weeks to publish a short series of papers on this subject CIRCULAR MOTION TO TABLE > ite t=7 \ey te We! or 
preseny illustrated by diagrams taken from some of the Ur x v \ | 
t engines in Cornwall. The action of the steam, the “coat A [= >: \ 


peculiarities and merits of various types of valve , con- 
denser, &c., will be fully dealt with. This series, however, 
will be kept distinct in itself, though it may be looked 
upon as an appendix to that which is now concluded. 











RADIAL DRILL, WITH CROW’S PATENT 
BALANCE TABLE. 4! 


b feta or fag ee aa ae alata 
Messrs. Fairbairn, aylor. can moved to any position in a circular direction by means ; amount of labour. The drill hasa steel spindle, 2in, diameter, 
drill is filled with Crow’s universal balance . Its advantages | of a second worm and worm wheel into the desired position for Tts radius is Gft. 7in., and ita traverse 2ft. Gin, ' F 
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LIGHTHOUSES ON THE COAST OF BRITISH 
-BURMAH. 


Wirtuin the last few years six lighthouses have been con- 
structed by the Indian Government in the Bay of Bengal along 
the previously unlighted coast of British Burmah. Two more 
have been designed and will probably shortly be put in hand. 
They are as follows :—(1) Alguada Reef Lighthouse, at the 
mouth of the Bassein river ; (2) Double Island Lighthouse, in 
the Gulf of Martaban ; (3) Cocas Island Lighthouse, eastern part 
of the Bay of Bengal; (4) Krishna Shoal Lighthouse, in the 
Gulf of Martaban ; (&) China Buckeer Lighthouse, entrance of 
Rangvon river; (6) Eastern Grove Lighthouse, off the mouth of 
Rangoon river; (7) Oyster Reef Lighthouse; and (8) Great 
Savage Lighthouse, both off Aracan. At the close of the year 
1853 the attention of the Marquis of Dalhousie, then Governor- 
General of India, while on a visit to the newly-acquired province 
of British Burmah, was drawn to the perils of the Alguada Reef, 
a dangerous line of rocks to the southward of Cape Negrais, and 
lying on the direct course of vessels sailing from Calcutta to the 
Irrawaddy. After some correspondence on the subject with the 
court of directors of the East India Company, the Government of 
India deputed Captain Alexander Fraser, R.E., to England to 
confer with Mr. Allan Stevenson and other eminent lighthouse 
engineers, after which designs were to be prepared for a light- 
house on the Alguada Reef. In his report of February, 1857, 
Captain Fraser, after giving his reasons for preferring stone to 
iron as the material to be employed, pointed out the island of 
Caligouk, distant 210 miles from the reef, as the source of sup- 
ply which he would propose. Ina subsequent report he stated ; 
“T think the honourable court can do no better than authorise 
Mr. A. Stevenson's design for the lighthouse on the Skerryvore 
as the model of form on which to build the one for the 
Alguada Reef.” Financial difficulties, consequent on the 
mutiny, prevented the immediate commencement of the work, 
but during the north-east monsoon of 1859-60 work was really 
begun, and consisted in cutting out the foundation toa depth, 
at the lowest part, of 74ft. below high-water spring tides, and 
the removal of about 700 tons of rock. It was not until the 
14th February, 1861, that the first granite stone was actually 
laid, and 104 stones, weighing 74 tons, were laid before the set- 





ting in of the monsoon caused the stoppage of work for the | 
season. By the end of the third season the seven lower courses | 


of stones were duly laid, each stone varying in weight from half 
a ton to three and a-half tons. They were all lifted into posi- 
tion by acrane by means of lewis holes previously cut. The 
outside stones were laid in Portland cement, and the inner ones 
in lime and soorkhee. A circumstance which occisioned some 
delay in the work was that certain stones obtained from Singa- 
pore were found to be incorrectly shaped, and required further 
dressing before they could be set. During the fourth season the 
work was completed up to the eighteenth course, or above the 


by the end of the fifth season the whule stonework was complete 
with the exception of the parapet and the four top courses of 
the capital. The whole work was completed in 1865, at a total 
cost of about £100,000. The light was shown for the first 
time on the 23rd April in the same year. 

The diameter of the tower of the Alguada Reef Lighthouse is 
42ft., and the height of the shaft 120ft., the diameter at this 
height being 16ft. Above the shaft is a cylindric belt 18in. 
deep, surmuunted by a cavetto 6ft. high, with a 3ft. projection. 
The cavetto snpports an abacus 3ft. deep, the upper surface of 
which forms the balcony. On the abacus rests the parapet, and 
on it the lantern. The outer surface of the shaft is formed by 
the revolution of an hyperbola round its asymptote, as a vertical 
axis, the radius at the base being 21ft., and at the top 8ft. The 
contour of the cavetto is obtained from the quadrant of ellipse 
revolving about the centre of the tower with a radius of 8ft. on 
the level of its transverse axis. The focus of the light is 143-6ift. 
above high-water spring tides, which height will permit the 
light to be seen from the level of the horizon at a distance of 
15°85 miles. This lighthouse bears a first order catadioptric 
holophotal light, revolving once in a minute. 

Simultaneously with the progress of the Alguada Reef Light- 
house, one on Double Island was designed and constructed under 
Colonel Fraser's superintendence. The original design was fora 
cut granite tower, but this having been considered too expensive 
by Goverament, another design was submitted for a brick tower, 
with the foundation and lower story of rubble granite, cut stone 
being employed only for the coping on which the sole plate of 
the lantern rests, for the cornice of the balcony, and for the arch 
over the tower doorway, The rubble granite and a portion of 
the cut stone were prepared at Callagouk during the south-west 
monsoon of 1862, and work was commenced on 24th October of 
the same year. The upper portion of the tower, as far as the 
baleony, is built of bricks obtained at Singapore, well-shaped and 
burnt. The bond employed was the “ Old English.” Above 
the level of the balcony comes the parapet wall, which is of ent 
granite prepared at Callagouk. By January, 1805, all was ready 
for erecting the lantern, but, owing to delay in its arrival from 
England, the light was not actually shown until the following 
December. The light is a fixed dioptric light of the first order, 
with a glass catadioptric mirror, showing through an angle of 
150 deg. 
mark The foundations are carried duwn to a depth of 7ft., and 
the tower is 39{t. high from the surface of the ground ; the 


diameter at base is 23it., and at top 15ft. Gin. The cost of this | 


work was £9034, 

The lighthouse on Cocas Island consists of an iron-plated 
tower, with separate buildings of brick for the light-keepers. The 
design first prepared by Messrs. Stevenson consisted of a masonry 
basement 26ft. yin, abuve the ground, surmounted by a tower of 
cast iren plates 47ft. high to the top of the parapet. For the 
sake of economy, however, this was altered to one consisting 
wholly of cast iron plates. The tower is 47ft. in height, from 
the base to the top of the parapet. It measures 20ft. in dia- 
meter at the base, and 16ft. at the level of 36ft. above it, from 
which level it curves outwards to meet the balcony, as shown 
in the accompanying illustration. The balcony is 19ft. 4in. in 
diameter over all. ‘The light-room is 13ft. 4in. in diameter, and 
Tit. in height. ‘The cast iron plates forming the first tier of the 
tower are Jin, in thickness, and each plate has a bottom flange 
on the inside 12in. in breadth and lin, thick, strengthened 
hy triangular brackets or webs. ‘The side, top, and bottom 
flinges ot all the other plates are Sin. in breadth, strengthened 
also by brackets, and of the same thickness respectively as the 
plates to which they belong. ‘The first tier of plates is set upon 
a cireular tier of masonry, to which each plate is attached by 
means of a bat bolt 14in. square suvk into the stunework. The 
light is a first order dioptric fixed light 195ft. above the level of 
the sea, ‘This work was commenced in 1863, and a light was 
first exhibited on the 15th February, 1867. Total cost £11,791. 

The Krishna Shoal Lighthouse is erected upon iron screw piles 
in three fathoms at low water. Some fears were entertained 
that the scour of the sea might affect the stability of such a 
structure, but experiments undertaken for the purpose of 


testing this point having proved satisfactory, the work was 
proceeded with. The character of this building is extremely simple. 
It is constructed in three fathoms of water at low water, and is 
exposed to a heavy sea during the south-west monsoon, with a 
six knot tide running at springs. An tinportant position has 
here been secured for a light in deep water, where, to have 
attempted any other kind of structure, it would have cost ten 
times the amount for which the existing one was erected. Tie 
height to the top of the tower is 84ft. The lighthouse bears a 
fixed light of the second order, the focal plane being at a level 
of 60ft. above high-water mark. The fixed light extends for 225 
deg., and the dioptric mirror for 135 deg., with sixteen upper and 
six lower prisms in each panel. It was commenced in February, 
1863, and lighted on the 11th of June, 1869, having occupied 
sixteen months in construction ; it was completed, including the 
light, at a cost of about £16,000. 

The China Buckeer Light is also an iron screw pile stracture 
bearing a dioptric light of the first order, the upper and lower 
cupolas showing a fixed light, and the centre drum a revolviog 
light attaining its greatest brilliancy once a minute. The focal 
plane is at a height of 74ft. above high-water mark. It can be 
seen fifteen nautical miles from the deck, and seventeen nautical 
miles from the mast head of a ship. This structure was put up 
in about twelve months, and cost only £8000. It was lighted 
on the 15th of September, 1869. 

The base of the Eastern Grove Lighthouse is but a little above 
high-water mark; it is erected on screw piles, and shows a third 
order fixed condensing light, over an arc of 60 deg., at a level of 
93ft. above high water. 


The Oyster Reef Lighthouse is proposed to be erected of screw 
piles, in deep water, and exhibiting a light at a height of 75ft. 
above high water. It is uncertain when the works on this build- 
ing will be commenced, but probably not before 1871-72. 

‘The Great Savage Lighthouse is a stone tower 50ft. in height, 
and exhibiting a light at an elevation of 99ft. It was built by 
Lieut. >iddons, K.K., and completed in the year 1844, but at 
what cost is not known. It is now proposed by Colonel Fraser 
to remodel it to a certain extent, 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the op inions of our 
correspondents.) 





THE SMOKE NUISANCE IN THE NAVY. 

Srr,—My attention has been called to a paragraph in the Hamp- 
shire Telegraph, copied by the London press, stating that ** the 
experiments made by Mr. MacCullach, and the staff of engineers 
from the Admiralty, which accompanied H.M.S. Crocodile on her 
outward trip to Bombay proved highly successful, and clearly 
demonstrated the practicability of burning Baxter’s mixture (a 


: : * mixture of North-country and Welsh coal) without smoke,” &c. 
lower room, being rather more than half the whole quantity, aud | nix y ) ) 


Such an announcement indicates on the part of its author either 
a profound ignorance of the subject or an attempt to throw dust 
in the eyes of the Governmentand the public. ‘The tendency of the 
paragraph in question is clearly to induce the belief that a novel 
experiment had been tried on board the Crocodile, and a discovery 
made of something not only before unknown, but which had been 
deemed impracticable. Such a conclusion, however, would be not only 
erroneous but diametrically opposed to the truth. All who are 
connected with steam boilers, down to the least educated fireman, 
are familiar with the fact that (except in a few exceptional cases 
of badly-constructed furnaces) nothing is easier than to get rid of 
smoke, even when the fuel employed consists wholly of North- 
country coal, much less with ** Baxter’s mixture,” which consists 
of half Welsh. All that is necessary to effect this object is tomake 
a few apertures of adequate area in the door or bridge—and presto! 
the dense black cloud which previously rolled in volumes from the 
stack disappears. How is it, then, the reader will exclaim, that a 
plan so easy of application and so efficacious in its results has not 


| been universally adopted, and the smoke nuisance made a thing of 





the past? ‘The explanation is simple. In asteam boiler so treated 
the production of steam is diminished from 25 per cent. to 50 per 
cent., and only where there is sufficient surplus boiler power to 
admit of harder firing and burning from 25 per cent. to 30 per cent. 
more fuel can the previous supply of steam be obtained. 

The current erroneous belief in the difficulty of preventing 
smoke is the obvious conclusion arrived at by the public from the 
facts presented to them. They have had before their eyes the 
spectacle of the persistent vitality of this nuisance, whilst they 
have had no means of divining that this vitality was grounded in 
reality on the disinclination to acquiesce in an increased coal bill 
or an insufficient supply of steam, and notin any difficulty inherent 
in the attainment of the object itself. 

In 1820 Joshia Parkes patented a method of preventing smoke 
by admitting air at the bridge through openings capable of being 
closed by slides. This seems to be the plan employed in the recent 
experiments in the Crocodile, when the discovery (?) was made of 
the ‘‘practicability of burning ‘ Baxter’s Mixture’ without smoke.” 
Since 1820 at least a score of plans identical in principle and 
results have been patented, all anticipating, nay suppressing, the 
** discovery ” that *‘ Baxter's mixture can be burnt withoutsmoke,” 
inasmuch as they were all capable of accomplishing the task of 
smoke burning with North-country coal. All, however, have 
gradually succumbed to fate and disappeared from public view, for 
all were found to possess the fatal defect of diminishing the supply 
of steam and increasing the consumption of coal. So universally 


rl he ligl 1 : hist cates | oe this the case that it became an accepted canon with the highest 
The centre of the light is 154ft. above high-water | 


engineering authorities that “* smoke can only be burnt at the cost 
of fuel,” a doctrine most correctly describing the result of the 
faulty expedients resorted to for attaining this object, but widely 
the reverse of truth when enunciated as a general law. 

Smoke consisting of combustible matter producing heat by its 
combination with oxygen, its combustion when effected without 
the admission of suyerfidous air is so much added to the calorific 
efficiency of the furnace. To insure this desirable result, how- 
ever, it is necessary—as I have been preaching for eighteen years 
past—that the apertures for the admissicn of air above the fuel 
should gradually diminish in area as the smoke evolved from the 


fuel lessens, and close entirely with its ti nd 





This third and last report has been suppressed by the Engineer- 


' ing Department of the Admiralty, who, wise in their generation, 


have the sense to perceive that it convicts them of culpable remiss- 
ness in shelving for so many years an invention found to confer 
advantages of such magnitude, whilst during the whole period the 
officers and men of her Majesty’s ships have been subjected to the 
nuisance of smoke, and the firemen to an unnecessarily high tem- 
perature, to say nothing of the loss to the country of at least a 
quarter of a million of money in wasted fuel, together with 
the diminished efficiency of the fleet for war purposes. 

To discard the use of self-acting mechanism for closing the aper- 
tures for the admission of air, and elect in preference to effect this 
object by hand, is a step as retrograde as going back in the con- 
struction of the steam engine to the era of Humphrey Potter, and 
stationing a boy to open and shut the valve between the cylinder 
and the condenser. Adequately to appreciate all the obtuseness 
and stolidity involved in the adoption of this oft-tried and 


| abandoned system of shutting by hand, when self-acting mechanism 
| invented specially for the purpose is in existence, so perfect in its 


action as to leave nothing to be desired, the reader should under- 
stand that even supposing a separate man detailed for the purpese, 
whose sole duty it should be to stand with a watch in his hand to 
shut off the slides at the right moment, twice the proper quantity 


| of air will enter the air passages ; whilst (to say nothiag of the uni- 


form teaching of experience) how hopeless of attainment is even 
an approximation to such a result except in an experiment, all hav- 
ing any practical knowledge of stoking, stokers, and stokeholes, 


| can decide for themselves. 


One word in conclusion. In a tropical climate what a blessing 
the 24 deg. reduction in thé temperature of the stokehole effected 


j | by the apparatus in the Elfin would be deemed by the firemen of 
It was erected in abuut twelve months, | 


at a cost of about £5000, and lighted on the 15th September, 1869. | 





the Crocodile ! T. S. PRrpEaAvux, 


VENTILATION OF SEWERS, 

Sir, —As no provision is made to remove the noxious gases gene- 
rated in sewers they must all pass into the atmosphere we breathe, 
concentrating and discharging themselves at the most favourable 
times and places. They are, besides being displaced by the sewage, 
driven out by the variations in the weight of the atmosphere, the 
force of wind, and other causes, and find easy vents through waste 
pipes, ventilators, water-closets, and defective traps, and would 
have to force its way through these were all in equally good order. 

Millions of money have been spent to remove the sewage out of 
London, but the most deadly part of it, which can be removed at 
a comparatively very small expense, is left behind. 

Its removal can be effected by laying, above the sewer, a small, 
light, cast iron pipe, having small jets let into it at intervals of a 
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few yards, <A slight exhaust kept up in this pipe would suck the 
excess of gas in the sewers through these jets or holes, and would 
induce throughout its entire length a constant slight inflow of air 
into the sewer, and this, in place of the outflow which is now con- 
tinually going on, would tend to purify the earth, water, and air, 
in the neighbourhood of the sewers. 

This arrangement is the reverse of the system by which gas for 
lighting is supplied ; each jet in one case draws off the gas by ex- 
haust, as in the other it supplies it by pressure. The gas main 
would be led to the pumping station out of London, where the 
gases would be burnt or chemically destroyed. 

BURRELL AND VALPY, 

5, Victoria-street, Westminster, London. 

December 20th, 1871. 


LIQUEFACTION OF STEAM, 

S1r,—I do not wish, if I had the ability, to enter into any dis- 
cussion as to the merits or functions of the steam jacket, but much 
has been said upon the action of steam in a cylinder without re- 
ference to the jacket, and with not very harmonious results. This 
encourages me to state my humble opinion upon the subject, with 
some hopes, if not of success, still of putting it in another light. 

In your praiseworthy efforts to make the subject clear to all 
your readers you quote the ‘‘ Encyclopedia: Britannica,” which I 
understand to state that when steam accomplishes work as it is 
formed—as, for instance, when driving out the steam previously 
contained in the boiler—rnore heat is required to produce it than if 
no work had been accomplished ; and, when formed, the extra 
heat given to it can neither be detected in the steam nor recovered 
by the ordinary means of condensation. It has, that is, been con- 
verted into work, and can only be recovered by reconverting work 
into heat. I infer, therefore, that if the steam were condensed 
by pressure we should obtain al/ the heat given to it during its 
formation. 

Now, is not this applicable to the case you proposed of an engine 
working absolutely without expansion? Does not the steam, as it 
is formed, drive the steam previously in the boiler into the 
cylinder, the piston giving way as the steam enters, not because the 
steam in the cylinder exerts any expansive power, but simply in 
obedience to the increased supply requiring a larger space? ‘Chis 








easily secured by effecting their closing by self-acting ism, 
but practically impossible of attai t by human agency. 

An apparatus which fulfilled these conditions was htiec in H.M. 
royal yacht tender Elfin, in 1855, the performances of which, 
when contrasted with the notorious failure of former schemes, 
afforded a good illustration of the success attendant upon the 
careful application of scientific principles, No preliminary experi- 
ments were required, but at the trial trip the Honourable Captain 
(now Admiral) Denman and myself steamed at full speed for two 
hours through the fleet at Spithead, burning all North-country 
coal, and keeping up a full pressure of steam with only three 
furnaces alight out of the ship’s complement of four (a con- 
clusive proof of the more perfect combustion attained), whilst 
no one could have told trom the top of the funnel that 
there was a fire on board, The official report recording. the result 
of fourteen days’ trial certified to a saving of 8 per cent. in fuel 
with Welsh coal, being equivalent to a saving of 15 per cent, 
with North-country. A subsequent report in six weeks’ ex- 
periments gave the same diminished consumption of coal, with an 
average reduction in the temperature of the stokehole of 24 deg. 
After the apparatus had been at work in the Elfin six years the 
Admiralty again called upon Captain Denman for a report, when 
the saving of fuel, absence of smoke, and reduced temperature of 
the stokehole, previously ascertained, were again confirmed, 








is ted on in ‘‘Lardner’s Kudimentary Treatise on the Steam 
Engine.” Thus,as the steam is formed, it accomplishes work—the 
work of driving the steam out of the boiler into the cylinder 
against the load on the piston, and the case is the same as that in 
the “‘Encyclopedia Britannica.” If this be’true, what occasion is 
there for condensation in the cylinder on the plea of work done? 
The work, as I understand it, is done by the steam in the 
instant of its formation in the boiler ; in proof of which let the for. 
mation of steamcease altogether. Thenit is evident that the steam 
already existing can do no work absolutely without expansion, and 
since it is never allowed to expand it never does work. Of course 
in practice it is impossible to work an engine absolutely without 
expansion, as you remarked, for even the unequal velocity of the 
piston produces an alternate compression and expansion of the 
steam ; but the above is what it tends to. 

Hence I should be led to conclude that all the heat given to the 
water or steam in the boiler does not reappear in the condenser, 
the reason being given in the ‘** Encyclopedia Britannica,” but all 
the heat in the steam when it is once formed does reappear in the 

i , in q of this steam doing no work. And— 
still keeping in view the total ab of ext it is when the 
steam is formed that all the work is done, the heat being partially 
converted into work when itis imparted to the water. 

A 








ENT, 











Dzo. 29, 1871. 
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RAILWAY MATTERS. 


THE Mississippi Central Railroad was protested, at Augusta, Ga., 

on the 15th inst., on bonds due on the Ist of August last. The 
road is leased to the Southern Railroad Association, but both 

failed to provide the funds necessary to avoid the protest. 

CoLOoNEL HutcHinson, one of the inspecting officers of the 

of Trade, has officially examined the new Sleaford and 
Bourn section of the Great Northern Company’s system. Traffic 
is expected to be commenced upon the section next month. 

Ir is stated that a new Alpine railway, besides the St. Gothard 
line, is about to be undertaken, thus making a second communica- 
tion between Switzerland and Italy. The concession has been 
asked for with a subvention of about £1,400,000. The road will 
go over the Spliigen. 

THE Atlantic and Great Western Railway Company, as re- 
organised, have just held a meeting in New York, at which a new 
board of directors was chosen, General George B. M’Clellan being 
elected president. The new plans of reorganisation are at once to 
be put in operation. 

It is stated that a very influential body of English capitalists, 
represented by Mr. Philip Stanhope, and, in connection with one 


NOTES AND MEMORANDA. 

By a decree, dated April 18, 1866, of the Minister of Public 
Instruction in France, a prize of 50,000f. (£2000) was offered for 
the most useful application of the voltaic pile, the period for com- 
petition to expire in April, 1871. From a report of the minutes 


presented by the President of the Republic it appears that candi- | 
dates are few in number, and that in the opinion of the savants | 


to whom the memoirs were submitted, none is of sufficient merit 
to have earned the prize. By a decree of the 29th of November, 
the competition is now extended for another period of five years, 
to terminate on November 29, 1876. 

THE Société d’Encouragement of Paris having offered a prize for 
an invention to protect the cutters of millstones from the dust pro- 
duced in the process, which produces distressing diseases of the 
lungs, M. Catelliers and a commission have been making a series of 
experiments on the effects of ventilation, and the most satisfactory 
results are obtained. By means of a fire and a talljchimney, a 
current is produced in the dressing-shop, having a rate of 10ft. per 
second, from the men; and it is found that by this simple method 
all the dust is removed. There are many trades in this country 
requiring the application of this system. 

Tue durability of the framed timbers of buildings is very 





of our best and most experienced engineering firms, are peting 
for the concession of a i new railway of great interest and 
importance in the south of Russia. 

MEssRS. BROGDEN AND SON arrived in New Zealand by the last 
steamer from San Francisco for the purpose of conferring with the 
Government on the subject of their railway contract. The matter 
has not yet been fully discussed in the Asscmbly. When it is 
there will be strong opposition to either of the contracts in their 
present form, but ministers will probably be able to carry the 
lesser contract with some inconsiderable modifications, - 

INSTEAD of a contract with telegraph companies, for the estar 
blishment of a postal telegraph system, the American Postmaste 
General recommends the absolute purchase of all the telegraph 
lines and properties in the United States. The correctness of such 
a policy is doubted by many of the wisest statesmen, though an 
extended official digest of the subject has not been given to the 
public. The plan seems to have been suggested by the success which 
has attended a similar system in Europe. 


THE report of the directors of the Mexican (Limited) Company 
states the line was open for passenger traffic to Cordova, sixty-six 
miles, and for goods traffic to Fortin, seventy and a half miles 
from Vera Cruz, on the 22nd of August last ; and the board had 
now the satisfaction of stating that the works, including the turn- 
ing of the Metlac Ravine and the ascent by the Maltrata Pass, 





were in course of vigorous execution, and that large shipments of | 


material had been made from this country. The remainder of the 
bridge-work, construction material, and stock required for com- 
pletion, had been contracted for, and was being sent forward. 


THE Erie Railway officers have at length surrendered possession 
of the 60,056 shares of which they have so long wrongly defrauded 
the English shareholders. Of these 47,292 have been transferred 
absolutely to their English owners represented by Heath and 
Raphael. 
their personal property, and until the question of disputed owner- 
ship is settled these are held by the United States Court. A 
meeting of shareholders opposed to Fisk and Gould has been held 
in New York to make preliminary arrangements to secure concert 
of action between the American and English shareholders in their 
proceedings against the Ring. A committee was appointed to 
devise a plan of operations, W. B. Clerke, president of the New 
York Stock Exchange, being one of the committee. Another 
meeting of shareholders is hereaffer to be held to make final 
arrangements. 


A DISGRACEFUL attempt to upset a railway train was made on 
the South Wales branch of the Great Western Railway on Fiiday 
night. The down goods train, which is due at Carmarthen Junc- 
tion about 10 p.m., arrived safely; but on the down passenger 
train running in some little time afterwards, the driver reported 
that about a mile up the line his train had gone through a heap of 
stones or some other obstruction. On examination it was found 
that the rails had been built up with packing stones in four or five 
distinct places. Some of the stones were as large as a man’s head, 
and smaller stones were laid between the large ones. The stones 
in some cases were laid at parts where the caps are fitted on the 
rails, and these caps were utilised as much as possible to fit the 
stones and render them solid. At one place, if not more than one, 
a long packing-nail, a kind of iron spike, had been laid with the 
sharp point on the rail facing the direction in which the engine was 
to approach, and the other part sloping upwards, This was evi- 
dently intended to elevate the engine wheel above the rail, and 
increase the chances of the train running off the line. The device 
was apparently defeated by the weight of the engine crushing the 
stones with which the nail was packed. It is supposed, judging 
from the condition of the rails, that the engine of the down train 
did run off the line, but got on again. The place where the ob- 
structions were placed was dangerously close to the river, but, 
happily, on a straight piece of line. 

A comMiTTEkE of shareholders in the North British Company, who 
are opposed to theterms of amalgamation with the Caledonian Rail- 
way Company, have just issued their report to the shareholders, 
from which we extract the following :—The committee think the 
terms proposed for the division of the net revenues are very unfair 
to the North British shareholders of all classes, and contend that 
if the North British be left independent it will very shortly pay a 
good dividend on its ordi stock from traffic already existing, 
and thatin a few years it will divide at a higher rate, and bear a 


The remaining 12,764 are claimed by Fisk and Gould as | 


iderable. The trusses of the old part of the roof of 
the Basillica of St. Paul, at Rome, were framed in 816, 
and were sound and good in 1814, a space of nearly a 
thousand years. These trusses are of fir. The timber 
work of the external domes of the Church of St. Mark, at Venice, 
is more than 840 years old, and is still in a good state. And 
Alberti observed the gates of cypress to the Church of St. Peter, 
at Rome, te be whole and sound after being up nearly 600 years. 
The inner roof of the Chapel of St. Nicholas, King’s Lynn, Nor- 
folk, is of oak, and was constructed about 500 years ago. Daviller 
states, as an instance of the durability of fir, that the large dor- 
mitory of the Jacobin’s Convent, at Paris, had been executed in 
fir, and lasted 400 years. 


A CONTINUED range or curb of timber was discovered in 
pulling down a part of the keep of Tunbridge Castle, in Kent, 
which was built about 750 years ago. This curb had been built 
into the middle of the thickness of the wall, and was no doubt in- 
tended to prevent the settlements likely to happen in such heavy 
piles of building; and therefore is an interesting fact in the his- 
tory of constructive architecture, as well as an instance of the 
durability of timber. In digging for the foundations of the pre- 
sent house at Ditton Park, near Windsor, the timbers of a draw- 
bridge were discovered about 10ft. below the surface of the 
ground; these timbers were sound, but had become black. Hake- 
well says that Sir John de Molines obtained liberty to fortify the 
Manor House at Ditton, in 1396; and it is most probable the draw- 
bridge was erected soon after that time; and accordingly the 
timber had been there about 400 years. 


Tue port of London now comprises seven sets of wet docks on 


the north and one on the south side of the Thames, the former 
being the St. Katharine’s, London, Regent’s Canal, Millwall, East 


MISCELLANEA. 


Tue East of London is placarded with notice offering labourers 

employment at Carlisle at the wage of 3s. 6d., with the additional 

| =n of cheap lodgings, daily payments, and railway fares 
| paid. 

Tue leading iron shops at Erie are shipping from six to ten 
engines per day to the oil country, and from two to three per 
| week, with saw mills, to the west and south. The Stearns saw 
mills, made at that place, have a world-wide reputation for their 
excellence. 

THE strike of engineers and ironfounders in Edinburgh has ter- 
minated by the men agreeing to accept a proposal that fifty-one 
hours should be considered a week’s work after February 1st, with 
extra allowances for overtime. This arrangement having been 
come to, the 600 on strike will at once resume work. 

Tue Silk Committee of the Macclesfield Chamber of Commerce 
have recommended to the Chamber that the trade of the town 
should be represented at the Moscow Polytechnic Exhibition, and 
that a case of samples of the local productions of the town, 
properly arranged, should be contributed to it. 

Ir has been decided by the colliers and miners of the Forest of 
Dean district to serve notices upon their employers asking a 10 per 
cent, advance and 15 per cent. one those who have not given an 
increase to theirmen. 2000 miners of St. Just met yesterday, the 
clergyman presiding, to ask to be paid thirteen months in the year 
instead of twelve. 

THE following appointments were made on Tuesday at the 
Admiralty :—John G. Shearman, chief engineer to the Audacious ; 
George Deans, chief engineer to the Asia, additional, for the 
Endymion ; Angus Leitch, Edwin R. Cockrell, Hervey Benbow, 
Charles Salmon, John R. Hancock, and Henry H. Symeock, 
engineers to the Royal Alfred for disposal. 

WE understood that the King of Denmark has lately conferred 
upon Mr. L. H. Moorsom, M.I.C.E., Surveyor General of Hong 
Kong, the order of the ‘*‘ Danebrog,” for valuable aid in the pro- 
motion of Danish interests in the East, in connection with the 
laying of the Great Northern, China, and Japan Extension Tele- 
graph between Hong Kong and Shanghai. Mr. Moorsom is one of 
sons of the late Captain W.S. Moorsom, M.I.C.E. 


On Monday the employers in the Dundee iron trade returned an 
answer to the requeat of the men, who recently resolved that the 
working hours should be reduced to fifty-one per week, overtime 
to be worked only when absolutely necessary, and holidays to be 
paid as overtime. The employers announce their willingness to 
give fifty-four hours, the time worked in Glasgow and in England, 
and the overtime shall be restricted as much as possible. 

AN exhibition of the New Zealand flax in all stages of develop- 
ment and manufacture, prepared with great care under the direc- 
tion of the Government Commissioners, is one of the most attrac- 
tive and instractive sights of the Wellington season. It proves, 
indeed, most clearly that, so far from Manilla hemp being adul- 
terated with Phomium tenaz, the mixture is to the disadvantage 





and West India, and Victoria Docks, and the latter the Surrey 
Commercial Docks. The St. Katharine Dock has but one entrance 
tofand from the Thames, the London Docks have four entrances, 
named respectively the Hermitage Basin, the Wapping Basin, and 
the Shadwell Old and New Basins, The Regent’s Canal, Millwall, 
East India, and Victoria Docks have each one entrance only, but 
the West India Docks, which now include a water area of no less 


| than ninety-five acres, have four entrances, two at the Limehouse 





better price than the Caledonian will, while in a further limited | 


period the mineral traffic of the Caledonian, heretofore its main- 


stay, will have all but ceased owing to the approaching exhaustion | 


of both the ironstone and coal. The committee state that the amal- 
gamation agreement entails the expenditure of £5,000,000 of pre- 
preference capital in such a way as to sacrifice the rights of the 
present preference shareholders. They contend that the year 
chosen as a basis, ending the 31st of July, 1871, is singularly un- 
fortunate, and the three years immediately preceding would have 
been little better, owing to the disturbing influence of the joint 
purse agreement, whereby a large amount of North British traffic 
was abstracted ; and, with other e tional cir t , gave 
the Caledonian an increase on the basis year of £123,000 gross, 
and £70,000 net revenue, while the North British had only 
increases of £34,000 gross and £24,900 net—a great contrast to the 
present half-year, in which the North British increase is at the 
rate of £148,000 a year. Many North British shareholders have 
flattered themselves that they were to be gainers by the equal divi- 
sion of increased profits ; but if the preportions of this half year con- 
tinue the half of this large difference would be made a present of 
yearly to the Caledonian. “They allege ‘hat the rapid exhaustion 
of the iron ore in the Caledonian district, and the gradual removal 
from it of the iron smelting business, is one of the most important 
elements of the case, me also that the coal seams are far spent ; 
while the iron and coal-tields of Fife and the Lothians are of 
unlimited extent and situated entirely on the railways of the 
North British Company. They state that the Caledonian must 
lose — from the opening of the Midland Railway to Carlisle 
about the end of next year. The Tay Bridge was making good 
progress, and other undertakings of the North British were co 

into operation, They compared the superior state of the North 
British working stock with the rolling stock of the Caledonian, 
which would make a difference of about 2 per cent. to the North 
British Mees or . The committee sum up the annual losses to the 


North Briti: y by the ae poy amalgamation in various 
ways at ree Ce lent to per cont. on the whole 
ordinary s of the company, 


ve of the proposed pre- 
preference stock of £5,000,000, which would involve an annual 
charge on the amalgamated 


for interest of £250,000. 








| 
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and two at the Blackwall angle of the Isle of Dogs. The Surrey 
Commercial Docks on the south side of the river have four 
entrances, and now include sixteen basins, named respectively 
Globe Pond, Lavender Pond, Acorn Pond, Lady Dock, Norway 
Dock, Greenland Dock, South Dock, Commercial Basin, Canada 
Pond, Quebec Pond, Albion Pond, Centre Pond, Main Dock, 
Island Dock, Stava Dock, and Russia Dock. There are on the | 
side of the river between London Bridge and Woolwich twenty-five 
dry or graving docks, including a patent slip, and fifteen of the 
same kind on the opposite side of the Thames, the lowest of the 
latter being situated at the Thames Ironworks immediately below 
Bow Creek, and the lowest of the former at Northfleet. 


Sir H. Davy has observed that, ‘‘in general, the quantity of 
charcoal afforded by woods offers a tolerably accurate indication of 
their durability ; those most abundant in charcoal and earthy 
matter are most permanent ; and those that contain the largest 
proportion of gaseous elements are the most destructible. Amongst | 
our own trees,” he adds, ‘‘the chesnut and the oak are pre- 
eminent as to durability, and the chesnut affords rather more 
carbonaceous matter than the oak. But we know from experience, | 
that red or yellow fir is as durable as oak in most situations, though | 
it produces less charcoal by the ordinary process. The following 
table of the quantity of charcoal afforded by 100 parts of different 
woods is added, for the information of the reader :— 

















Kind of Wood. Watson. _ Mushet. | Proust. |Rumford. 
Oak, dry 22°92 22°6 19 43 
Chestnut — 23°2 | — 
Mahogany .. 20°82 s4 | _ _- 
Walnut 26°04 20°6 -- -- 
Elm _ 19°5 — 43°27 
Beech .. 199 _ 
Fir.. - 15°62 | _ 44:18 
Norway Pine -— |} 192 _— _ 
ae _ -- 20 - 
Scotch Pine — | 164 - _ 
Ash ~~ we 1771 | #4179 17 
Poplar .. — | — _ 43°57 
Lime | _ _ 43°59 
Birch .. .. _ | 174 -— _ 
Sycamore .. — 197 - _ 
Sullow .. a | 184 _ - 

| 





In Count Rumford’s experiments a longer period was allowed 
for the process ; and, in consequence, his results represent more 
nearly the real quantities of carbon in each wood than the others. 
But even according to the common process, it does not appear that 
— proportion of charcoal is a satisfactory criterion of the dura- 
ility, 
AN experiment to determine the comparative durability of dif- 


of the New Zealand fibre, which is infinitely superior per se to the 
Manilla hemp, and capable of being applied to far higher uses than 
that of rope-making. 

THE new 16-pounder field guns, one battery of which was com- 
pleted for the autumn manceuvres, and greatly admired, are now 
being manufactured in the Royal Gun Factories, Royal Arsenal, 
Woolwich, at a rate which, if continued, will soon supply the 
whole of the batteries of the Royal Artillery, so far as that supply 
may be considered necessary, for it is not proposed that the new 
gun shall altogether supersede those of lighter constraction and 
less power. About 100 of these guns are lying in the Royal Gun 
Factories complete, except as to the sighting. 

Tue Carbon Metallic Paint Company, of Pennsylvania, having 
spent a large amount of money in developing their mine at Stony 
Ridge Mountain, and in refitting their manufactory, are now 
turning out a very valuable article under the name of ‘* Poco 
Metallic Paint.” Chemical analysis show this paint to have 
nearly 56 per cent. of iron, and 30 per cent. of silica in its compo- 
sition, which render it unprecedentedly hard and durable ; yet it 
mixes with linseed oil, and no separation afterwards occurs, as is 
the case with many other paints. —American Manufacturer. 

Ir is reported that the three spans of the Omaha Bridge nearest 
the Nebraska shore are completed, and work upon the fourth is 
rapidly progressing. There will be eleven in all, each of them 


; 250ft. long, and it is expected that before spring they will all be 


in place. On the Nebraska side the filling between the abutment 
and bluff is being made. On this side the grade requires ten feet 
more to bring it up to the proper height, and for this nearly a 
million more cubic yards of earth are needed. 

AGEnTs have arrived in London from South Wales to secure the 
services of one thousand men in the construction of a railway in 
New Zealand. The men required are skilled mechanics and steady 
labourers, such as masons, bricklayers, carpenters, engineers, 
wheelwrights, platelayers, and excavators. They will have their 
fares paid out to New Zealand, and their wages will go on from 
date of sailing, and other privileges. This will probably relieve 
to some extent the seriously depressed state of the London 
building trade. The time of departure will ke about six weeks 
hence. 

AN express steam launch, designed and built by Thornycroft, of 
Chiswick, for the use of Mr, John Fowler, C.E., on the river Nile, 
is reported to have made trials of speed a few days ago over a 
measured mile between Chiswick and Barnes. With the tide her 
speed was 22°78 miles per hour; against the tide her rate was 
16°66 miles. Thus the mean speed was 19°72 miles. This is more 
than twice the speed of an ordinary steam launch, and, indeed, 
probably faster than the swiftest ship in her Majesty's navy. 
Seeing that such a predigious pace has been attained by a boat 
easily slung on davits, it seems probable that such craft will find 
a function in any future war. 

THERE is on exhibition at the Progress Ironworks, says the 
Scientific American, 59, Lewis-street, New York, a machine for 
bunching, wiring, and inserting and fastening bristlesin brush 
backs, that is a marvel of ingenuity. In the accuracy, beauty, 
and rapidity of its operation, it has scarcely been excelled in the 
history of invention. The machine is, we believe, the joint 





ferent woods is related in Young’s ** Annals of Agriculture.” 
Inch and half planks of trees from tkirty to forty-five years’ 
growth, after ten years’ standing in the weather, were examined 
and found to be in the following state and condition :—Cedar, 
perfectly sound ; larch, the heart sound, but sap quite decayed ; 
spruce fir, sound ; silver fir, in decay ; Scotch fir, much decayed ; 
pinaster, quite rotten ; chesnut, perfectly sound ; abele, sound ; 
beech, sound ; walnut, in decay; sycamore, much decayed ; birch, 
quite rotten. This shows at once the kind that are best adapted 
to resist the weather ; but even in the same kind of wood there 
is much difference in the durability, and the observation is as old 
as Pliny, that ‘the timber of those trees which grow in moist and 
shady places is not so good as that which comes from a more ex- 
posed situation, nor is it so close, substantial, and durable ;” and 
Vitruvius has made similar observations. Also split timber is 
more durable than sawed timber, for the fissure in splitting fol- 
lows the grain, and leaves it whole, whereas the saw divides the 
fibres, and moisture finds more ready access to the internal parts 
of the wood. Split timber is also stronger than sawed timber, 
because the fibres, being continuous, resist by means of their 
longitudinal strength ; but when divided by the saw, the resist- 
ance often depends upon the lateral cohesion of the fibres, which 
is in some woods only one-twentieth of the direct cohesion of the 


toa 





| same fibres. For the same reason whole trees are stronger than 
be J 


specimens, unless the 
but the difference in large scantlings is so 
deserving of notice in practice. 


of a straight grain, 
small as not to be 


invention of Messrs, O. D. and D. C. Woodbury, of the above 
named works. To any who like to see what mechanical skill of 
the highest order can accomplish, it offers one of the most profit- 
able studies that has been brought before the public in a long 
time, and it must, we think, revolutionise the present system of 
brush making. 

THE Taranaki iron-sand, one of the valuable mineral products of 
New Zealand, isagain attractingconsiderable attention. A series of 
experiments undertaken under the direction of the Government 
apparently proves that steel of the highest quality can be produced 
at a minimum cost and by the most simple process, The iron-sand 
as taken from the beach is mixed with an equal quaatity of clay 
and of the ordinary sea-sand, which contains a very large admixture 
of shell. These materials are worked up into bricks, which are 
hardened in a kiln, then broken up into irregular pieces, which are 
smelted inanordinary cupolafurnace. The product of thissimple pro- 
cess is cast stee] of the finest possible texture, from which some beau- 
tiful specimens of the finest cutlery have been manufactured. The 
experiments were conducted by a mechanic in the Government 
employ, who was restricted to an expenditure of £100, and was 
therefore only able to erect a furnace of the most temporary 
description. He, however, succeeded in producing at the first and 
only trial 5 cwt. of pure steel in the manner I have endeavoured 
to describe, and his success seems likely to lead to further and 
more extensive efforts to utilise the almost inexhaustible deposits 
of this ore which exist at Taranaki and elsewhere,—Zimes Vorre- 
spondent, 
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TO OORRESPONDENTS. 


*.* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, bit as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by it may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

Exrata.—ZJn our last impression, page 418, middle column, line eight from 
the top, for “unsafe” read ‘“‘tiustworthy;” and at page 427, middle 
column, line twenty from the top, for **10°8” read ** 108 ” 

M. J.—600 kilogrammes are llcwt. 3 grs. 6°773lb.; 6 quintals are 11 cwt. 
3°242 quarters. 

H.— You must keep the grease out of your boiler. 
all sorts of trouble. 

Sus. Zurica.—We shall be very pleased to see the drawings, which have not 
yet reached us, however. 

G. J. B. (Ipswich).—Thanks for your letter, the error, which consisted in the 
insertion of a decimal point in a whole number, we had already detected, 
and as you will see above, it has been corrected. The conditions under 
which Peclet’s experiments were conducted differ in many respects from those 
which obtain in practice with steam engines. His tubes were small and 
thin, and the temperature of the air was low, compared to that which 
exists in an engine-room. Under the circumstances, and bearing in mind 
the whole tenor of Peclet’s remarks, we have thought it fair to add 30 per 
cent. to the surface given by him, and we believe that in practice at least 
108 square feet of isolated surface will be required in an ordinary engine- 
room, to condense 30 lb. of steam, if not more. On the other hand, however, a 
cylinder is not isolated ; it gives up much heat to the bed plate by con- 
duction, and taking this into consideration, the roughness of the metul 
and the high temperature, as well as the fact that we only wished 
to show what was likely to be the maximum amount of steam which 
could be condensed under the worst circumstances, we assumed that every 
ten square feet of exposed surface might represent a loss of 1-horse power 
per hour in a good engine. We may add, further, that there are no reliable 
data in existence on this subject which apply exactly to the case of the 
steam engine, but such information as exists is conclusive that at least ten 
square feet of unclothed surfuce are required to condense steam equivalent 
to l-horse power. When cylinders are fuirly well lagged, there is practi- 
cally no condensation from external causes, except that due te conduction 
through the substance of the cylinder to the bed plate, which usually offers 
a large and efficient radiating surface. 
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Tue Encineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
Jrom the office on the Jollowing terms ( paid in advance) :— 

Half-yearly (including double number) .. - £0 lds. 6d. 
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DEATH. 

On the 23rd inst., at Regent-terrace, Gateshead-on-Tyne, Jouwn 
Hoskine, M.1.M.K., aged 63; for upwards of twenty years chief engi- 
neer for Messrs. Hawks, Crawshay, and Sons, engineers and iron 
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PROJECTILES FOR TWENTY-FIVE-TON GUNS, 


Tne large sums which have been expended in experi- 
menting with, manufacturing, storing, destroying, and 
recasting studded projectiles, and the hopelessness which 
still awaits the task of making a half-inch bearing do all 
the work of rotation in our rifled ordnance, must be our 
plea for returning 80 soon to this subject. In the 11-6in, 
35-ton gun the common shell is 29in. long, the cylindrical 

rtion occupying about 17in., so that there is an available 

ing in the nine vesof9 x 17 = 153in., by which to 
communicate the effort of rotation to the projectile. Instead 
of using this whole bearing, and so dividing the strain over 
153in. of the projectile, a ring of gun-metal driving studs 
is employed which concentrates the whole effort in 
9 x 6 = 44in. in one portion of the shell, the other ring 
of guiding studs not sharing the work. We have no official 
record of the effect of the system in this particular gun ; 
but six years have been sedulously employed in altering, if 
not amending it, in every other variety of heavy guns, and 
we are not without official evidence as to the influence in 
other calibres of this most uncalled for strain on the stud- 
weakened walls of hollow projectiles. In 1868—though the 
increasing spiral groove and its pair of studs had been 
adopted three years before—we read of the 12in. 23-ton gun 
that “The practice with the common shells was stopped on 
account of the shells appearing to turn over in might” 
Again, a month later, we read of the same gun that out of 
ten 600 Ib. shells, fired with 55 lb. charges, ‘two surged in 
flight, eight very unsteady,” seventh round “ shell jammed 
3in. off end of bore, and could not be forced home.” Ten 
were then fired with 60 lb. charges, “all very unsteady.” A 
similar gun bored up to l3in. was fired ten times with 
40lb. charges and 6001b. common shell, 36:15in. long, 
studs 6in. apart, the result being, “two tolerably steady, 
three unsteady at first, but steadied; one unsteady, and 
four very unsteady.” A similar ribbed shell would have 
had 9 x 23=207in. iron bearing, instead of 9 x ‘5= 
45in. soft bearing; it would also have centered in 
and by these means escaped without a wabble. 

-inch bearing, having thus proved incapable of 

giving ect rotation to so long a shell, a shell 6*15in. 
shorter, and 105 Ib. less weight, had to be adopted to suit 
the stud, though the gun was quite capable of projecting 
, heavier, more capacious, and more destructive 

jectile, ’ Thus, the value of the gun had to be sacrificed 
use the studs could not give the necessary rotation, 





Even after this great sacrifice of efficiency, we find that, in 
October, 1868, ten of the reduced shell having been re- 
covered after firing from the 12in. 25-ton gun. “ In several 
the rear-studs have been slightly moved forward by the 
explosion of the charge, and all are scored on base (for 
about one-fifth of the circumference) by the grooving of the 
gun. The length of the scoring averages about 3in.” Yet 
the Special Committee pronounce this practice “ remark- 
able for its goodness.” But if the shell went truly out of the 


gun, neither the base nor any other part of the body of , 


the projectile should have touched the bore at all. As it 
was, the shell must have hammered the bore and wabbled 
in all directions, whilst being dragged round by the half- 
inch bearings of its nine foremost studs, 

Three months later we find that of eight shrapnell 
shell fired from the same gun, “two burst on graze, 
and one in gun.” These had been shortened to suit the 
capabilities of the half-inch bearing stud, and the Superin- 
tendent, Royal Laboratory, “is of opinion that the re- 
studding, and consequent weakening of the walls, is the 
cause of the shell breaking up.” Now, nine 17‘8in. iron- 
rib bearings cast on these shell would have been a source 
of strength to the walls, not of weakness. 

It was found that an llin. bore to the 25-ton gun, when 
fired with the same charge and 530 Ib. shot, gave five tuns 
per inch of shot circumference more powerful penetration 
at the muzzle than the 12in. bore with 600 1b. shot; and 
did the same “ work” at 1000 yards as the 12in. gun did at 
800 yards; and though the pressure on each square inch 
was nearly ;'3; greater in the llin. than in the 12in. bore, 
yet the strength of the llin. gun was more than ;%3; per 
square inch greater than when bored up to 12in. The 25- 
ton gun was therefore bored up to 1lin. with seven grooves. 
But here the projectiles met the same difficulties as to 
their half-inch bearing and weakened walls. Five common 
llin. shell, 5301b. weight loaded, were fired with 54 lb. 
pellet powder, “all very unsteady,” and “the practice was 
discontinued on aceount of their extreme unsteadiness in 
flight, by order of the Ordnance Select Committee, who 
were present. Two rounds were fired with 651b. charge, 
to ascertain what effect the increased charge had on the 
shooting. The inaccuracy of the shells was, Lowever, 
greater than before. The llin. Palliser chilled shell 
proved too weak to withstand the battering charge.” 
Out of eight fired, “ twe shells broke up in the gun, and 
three on graze.” Of thirteen cast iron shot fired, “the 
last jammed about 4ft. from bottom of bore, and was 
eventually forced home within 2iv. by a railway bar.” 
The fourth Palliser cored shot “ broke completely up in the 
gun.” The practice was stopped on account of the shells 
breaking up. The broken shells have been recovered, and 
out of the eight fired only two are undamaged. The con- 
dition of the rest are as follows :—One with head broken 
into three pieces, and off at front row of studs (one of the 
fragments of the head was blackened with powder); the 
body of shell was broken up through the base into four 
large pieces, This was the eighth shell fired and broke up 
in the gun—one with head broken off entire at the front 
row of studs; the body was broken up through the base 
into large pieces. This was the seventh shell, and broke up 
in the gun. Four with the heads broken off entire at the 
front row of studs ; two of these broke at first graze, and 
two at last graze.” Thus six shells out of eight were 
destroyed by their own driving studs, Instead of substi- 
tuting seven strengthening ribs cast on the shell, the powder 
capacity was reduced by thickening the walls, to make 
amends for the planing, the holes, the setting up, and the 
crush in the bore of the studs, and for the strain of the half- 
inch bearing. How much the efficiency of the gun has 
been thus sacrificed to au increasing twist and a half-inch 
bearing, is seen by comparing the old shell, which.the gun 
endured easily, with the one reduced to sait the studs:— 





Original 1llin. Reduced 1lin. 
common shell, common shell. 
Weightempty .. .. .. 4901b. 1. oe 378lb. 
Powder capacity .. «+ eo 40lb. 2. oe 24lb. 
5301b, 402)b. 
Total length ee oo SUG 6. oo cs BO. 
Thickness of walls.. 19din. (%) .. .. 2 in. 
Diameter over body -» 10°02im. 1. .. oe 10°92in. 
Ditto and the stud.. - 12125in... 2. oe 11'1ddin. 
Centre to centre of studs oo of SU. -» 8 Oin. 
Centre of rear stud from base . . 12°3in. -. 705in 
Seven rows of studs, twoinarow . gun-metal .. bronze 
Front ring 1°5 X l'lin. 


Diameter of studs .. ring 1°5 X 1-din. 


It is thus evident that the efficiency of the 1llin. pro- 
jectile has been sacrificed to the extent of 128 1b. weight 
iu the common shell, and to the enormous extent of 16 lb. 
in its bursting charge, in order to meet the requirements 
of an increasing spiral and a half-inch bearing. On the 
other hand, the same cast iron ribbed shell have been fired 
with heavy charges from guns having uniform twist six 
times over without one breaking up or being injured. 
Formerly, it was objected that strengthened long-bearing 
shell could not have their bodies chilled. As, however, 
the bodies of all shell are now cast in sand, the heads only 
being chilled, there is no reason why cast iron ribbed shell, 
with chilled heads, should not now be used. The expense 
of retubing and reboring one of the existing 25-ton guns 
with a uniform twist, and with the much shallower and 
narrower grooves required for a ribbed shot, would be 
about £600; or if a new gun was so prepared the expense 
would be less than with the increasing spiral and deeper 
and wider grooves, whilst the ever-recurring cost of pro- 
jectiles would be very much less. Is it not worth while 
to consider whether the efficiency of the gun should be 
sacrificed to a vicious system of rifling, or its maximum 
efficiency maintained, and the present weakening, strain- 
ing, and more expensive system discarded? 


MACADAMISED ROADS. 

THE very best road, considered merely as a surface for 
the wheel, would be a solid slab of Krupp’s steel, planed 
true, hardened, and even polished. It would offer a smooth 
unyielding surface, there would be no holes for a wheel to 
run down and then up, or for the accumulation of water; 
it would be unaffected by weather ; it would offer the mini- 
mum of draught, and the minimum of cost for repairs, 
In other words, the very best road for a vehicle is the iron 








rail table, or (say) for ordinary vehicles of all widths of 
gauges, the wide, smooth, hard, unyielding plate we have 
imagined. But it would form the very worst road possible 
for the horse. No draught could he exert, and a horseman 
would find a road of Krupp’s steel a thousand times worse 
than the most polished aspbalte or Guernsey granite pave 
ment, even after having n lubricated, as on an early 
London morning, by the night deposit of dew. 

The best road, gua horse, is one affording the animal a 
complete foothold, one allowing him to grip his hoofs into 
it, and to exert his full strength without any liability to slip 
and stumble. Such a road is that given by the Arabian 
desert, or the Tartar steppe, or the Hungarian pushta, 
or that formed by the layer of tan, which causes such pain 
to our economical Mr, Ayrton to keep up on Rotten Row. 
But then this road would be the very worst for a vehicle to 
be dragged by a horse as the wheels would so sink as to 
increase the draught by probably 500 per cent. Now if 
for the sake of the equestrian classes such roads were ex- 
tended (say) over London, all vehicles would have to be 
done away with and pack-saddles substituted. On com- 
mon roads we should have to return to the days before the 
invention of coaches, or the invention of roads with an 
artificial surface, 

In truth, the best kind of road surface for the horse and 
the best kind of road surface for the wheel are of diame- 
trically opposite natures; and it is this fact which makes 
it so difficult to construct a road that answers to both re- 
quirements, All existing roads are, in fact, compromises 
between the two diametrically conflicting mechanical con- 
ditions of Rotten Row and an iron rail table. 

We see this in the Guernsey granite paving, costing 
complete nearly 18s. per square fuot, and the new asphalte, 
costing about as much. In the first, the horse has some 
foothold for the caulking of his shoe between the joints, 
In the absence of this, or when the joints between the 
stones are not at right angles to the line of draught, as 
when roads cross each other at other than right angles, it 
can be seen how painfully the horses stumble and slip, 
Asphalte has to be kept scrupulously clean and free from any 
matter, such as droppings, that might lubricate the surface, 
aud yet more diminish this, at the best, slippery foothuld. 

We have heard it asserted by mechanical men that, by 
the use of steam road rolling, even such a narrow road as 
Fleet-street could be kept good. Without going so far as 
that, we may yet assert that road surfaces at £1 sterling a 
square yard will never be in universal use—will never 
cover more than a small fraction of the enormous area of 
roads in this country—or even, for that matter, of London 
itself. Rolling roads by steam mugt, therefore, we feel 
convinced, year by year, take a mor Srominent place in 
this country, and, of course, in London itself. In the 
words of Mr. Urquhart, of the Paddington Vestry, “The 
question before us is one of the most important of any 
that could possibly engage our attention, inasmuch as it 
has reference to that chiefest item of parochial expendi- 
ture, viz. the amount required for the maintenance of the 
highways of this parish.” The main object to be sought 
for in broken stone road maintenance is to keep the mud 
out of the structure; or, in other words, to keep out of the 
road any matter soluble in water. A given road may be 
pretty good in dry weather, but the instant that rain falls 
in sufficient quantity to dissolve the mud, the road is ina 
state of disintegration, as everyone knows full well. No 
other plan, it is clear, offers such a means of bringing the 
stones together before such mechanically disintegrating 
matter as mud has time to work its way between the solid 
stone felt of which a road should consist. 

On another page we print a paper by the Parisian Steam 
Road-rolliag Company, giving the results they have obtained 
in practice, and therefure possessed of a special value. 
Nothing is so strikingly manifest as the economy of the 
process, As regards the metropolis alone, we think we may 
fairly conclude that the general use of steam road-rolling 
would redace, not merely the consumptior of road metalling 
and the labour of maintenance, but also the cost of cleaning 
the sewers of the road-sweepings and the cost of dredging it 
out of the Thames, by at least one-half. It is not generally 
known that the most injurious portion of London road 
sweepings consists of the hard Guernsey granite, ground 
to powder on the roads by the attrition of the traffic. It 
first makes its way down the sewers, out of which portions 
at least have to be raised where aggregations of too large 
quantities interfere with their flow. Held in suspension 
by the water, some of these fine particles of hard grit 
often damage the pumps of the middle level. Farther on 
in their career they make their way into the Thames, and, 
insoluble in water and of high specific gravity, they form 
the solid substrata and nucleii of those sewage islands of 
the Thames that actually at some places interfere with 
the navigation. Hence comes the further cost of dredging. 
When the Metropolitan Board of Works shall cease to 
neglect small thiags, the rates will probably fall, and we 
shall cease to hear but too well-founded complaints con- 
cerning the condition of our thoroughfares. 








LITERATURE, 


Explanatory Mensuration for the Use of Schools : Containing 
Numerous Examples, and, by the kind permission of the Oxford 
Delegates, embodying nearly all the Questions set in their Local 
Examination Papers. By the Rev. Atrrep Ritey, M.A., St. 
John's College, Cambridge. London: Lougmans, Green, and 
Co, 1871. 

MENsuRATION may be regarded as the practical combi- 

nation of geometry and arithmetic, inasmuch as it 

requires for its comprehension a knowledge of both these 
elementary subjects. In fact, until the student has mastered 
mensuration he does not to the full extent a eae the 
advantages of having acquired the other two. e author of 
the present little volume has compiled a treatise which will 
prove of great value to those who intend offering themselves 
as candidates at the “ Local Examinations” held aunually 
at many of our chief cities, Some exception may be taken 
to a few of the definitions, which partake more of the 
style of Euclid than of the modern school. For in- 
stance, in defining a “point,” the old stereotyped 
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definition is adhered to, and it runs thus :—“ A point in 
a 7g is considered as having neither length, nor 
readth, nor thickness.” The question any reflective per- 
son would putis, What has itthen? To definea thing by 
stating what it is not, is no definition at all. Regarded 
geometrically, a point is that which has position only. 
We should prefer to say the “contents” instead of the 
“volume” of bodies which are supposed to be filled with any 
substance, and there is an evident confusion in the terms 
“even” and “level,” which are by no means synonymous. 
The majority of the examples selected are of a very 
practical character, and well calculated to test the abilities 
of the student and the power of his reasoning faculties. 
In all questions of this description, in addition to the 
actual knowledge of arithmetic and geometry required, 
the learner must be possessed of some little ingenuity in 
order to manipulate the problems with skill and success. 
This will come to him partly by practice, and must 
partly be due to a natural talent for mathematical 
and analytical investigation. The student must first 
be able, by his perceptive faculties, to see the drift of the 
question and set it in the proper form for obtaining the 
result, and then, by his familiarity with the ditferent 
branches of arithmetic, be able to work it out. <A little 
mental dexterity is indispensable to the solution of all 
arithmetical as well as mathematical problems. There is 
no doubt that some of the questions, especially those which 
are marked with asterisks, to indicate that they were given 
to the candidates at the “ Local Examinations,” could be 
solved with greater facility by the use of algebra than 
arithmetic, and all those who wish to learn mensuration 
thoroughly should master algebra, at leastas far as quadratic 
equations. After alittle practice the advantage of a short, 
concise, general algebraical formula over written rules be- 
comes so apparent that the student never thinks of em- 
ploying the latter for his guidance. Mr. Riley has 
arranged the contents of his volume in a very lucid, 
methodical manner, and it will be of great use to all those 
engaged in instruction and who may desire at any time to 
test the progress made by those who are under their 
tuition. The type is clear and distinct, and the book is 
handy in size, and will be alike useful to preceptor and pupil. 





A Treatise on the Application of Tvon to the Construction of Bridges, 
Girders, Roofs, and other Works : Showing the Principles upon 
which such Structures are Designed and their Practical Appli- 
cation; especially arranged for the use of Students and 
Practical Mechanics, all Mathematical Formule and Symbols 
being excluded. By Francis Camptn,C.E. London: Lockwood 
and Co, 1871. 

Iv an elementary work, and in one moreover which is 

specially intended for those “ who, having spent their early 

— in labour, have not had leisure for the more abstruse 

yranches of education,” if, is obviously essential that both 
the illustrations and the text should be of the clearest de- 
scription, Unfortunately for the present treatise there is 
scarcely a single instance in which the text and illustration 
tally. The following is an example :—“ Let A B, Fig.8, re- 
present a cantilever fixed at the end B in a wal/, and free 

at the other end, and supporting at its free end a weight W. 

Let / = total length of cantilever from its free end to its 

point of fixture, and d = depth of cantilever. It is re 
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quired to find the strain at any point, 2, in (say) the top 
flange distant « from the point H. We may regard the 
part of the cantilever H m nasa bent lever in equilibrio, 
m being the fulcrum, the weight acting at the extremity 
A of the arm A m, and the resistance of the flange acting 
at the end x of the arm x m. That equilibrium may be 
maintained the resistance of the flange must be equal to the 
strain to which it is subjected ; hence let S = this strain, 
then, by the principle of thelever,S x mn—=W x Am.” 
The author then proceeds to give the results in the ordinary 
manner, but we defy anyone to perceive the connection 
between the text and the figure alluded to. A similar in- 


cougruity attends the explanation of the upper portion of | 


Fig. 8. Let us select another case at page47. “ Let AB 
(Fig. 11) represent asolid bar supposed to consist of a great 
number of layers, and @ b one arm of the assumed bent lever, 
referred to in previous demonstrations ; in the arm bd may 
be found a point ¢c, at which the resisting efforts of all the 
fibres may be supposed to be centred, and this will always 
bear a certain relation to the whole depth of the beam; 
hence, if tne bar is increased by Jayers, shown by the dotted 
lines (but the whole being solid, not in separate layers), 
the length to this centre of resistances will increase from 
be to be, varying as the depth of the bar.” The whole of 
this would be simply unintelligible to any beginner, for it 
is so even to the advanced student as well. 

Passing on to Chapter III., we come to the strains upon 
trussed girders. It is to be hoped other readers of Mr. 
Campin’s book will be able to understand Fig. 19, for we 
cannot. In Figs. 28 and 29 there are no letters of 
reference shown, although there are several alluded to in 
the accompanying description. Again, at page 154, in 
reference to Fig. 37, it is stated that “ the al being made 
up from the metal in the end / of the rivet, which is ham- 
mered up into a head, as shown by the dotted lines at 7.” 
In the diagram there is neither / nor 7, nor are any dotted 
lines shown. Instances might be multiplied to a much 


greater extent than, but sufficient have been adduced 
to demonstrate the utter carelessness attending the 
publication of the volume. One might almost imagine 
that the illustrations have never been compared with the 


text, but thrown in promiscuously where they might be sup- 

posed to suit. It is difficult to believe that the book was 

ever revised, for the omissions, errors, and discrepancies in 

it must have arrested the attention of any competent 

editor. 

The Model Dockyard Handybook, Wlustrated. London: 31 
Fleet-street, E.C. 

Tuts book is much more and much better than a mere 
trade catalogue, An introductory, brief, and well-compacted 
epitome on shipping leads up to an illustrated description 
of various kinds of craft—cutters, schooners, brigs, and 
ships, with the details marked and indexed. This is fol- 
lowed by a short retrospect of the history of steam navi- 
gation, with cuts and details concerning paddle and screw 
steam-vessels, man-of-war boats, barges, pinnaces, yawls, 
cutters, gigs, jollyboats, lifeboats, and other small craft. 
Then come descriptions of fittings, of common and various 
patent anchors, of frame, midship, and longitudinal sec- 
tions of “ first-rates;” and full descriptions of spars and rig- 
ging. Models of all the objects referred to in the Handy- 
book are to be seen, we learn, and are to be procured, at 
the Model Dockyard, so that it is not a mere Barmecide’s 
feast that the book offers to our younger friends, 

The second division gives ample drawings and details 
concerning steam engines, oscillating, horizontal, and ver- 
tical, with cuts of the separate parts on an enlarged scale. 
Stationary, marine, and locomotive engines are all dealt 
with in the same manner, as also steam cranes and fire en- 
gines. The models of vessels, steam engines, and the 
various separate parts and fittings at the Model Dockyard 
are, we may add, for the most part good specimens of 
careful workmanship. 








Observations on Comets, from B.c. 611 to a.p. 1640. Extracted 
from the Chinese Annals. Translated, with Introductory 
Remarks and an Appendix, comprising the Tables necessary 
for reducing Chinese Time to European Reckoning, and a 
Chinese Celestial Atlas. By Jonny WILLIAMS, F.S.A., Assistant 
Secretary to the Royal Astronomical Society. 4to. London. 
1871. 

Tne observations contained in this volume amount to 
373, extracted principally from the great historical work, 
the “Sheke,” and the encyclopedia of “Ma Twan Sin.” 
They have been carefully translated from the original, and 
every precaution taken to insure their accuracy. The 
introductory remarks contain a brief summary of the pro- 
gress of astronomy among the Chinese, together with many 
particulars of interest relating to that subject, among 
which the instructions of the Emperor Yaou to his 
astronomers, and extracted from from the “ Shooking,” 
one of the most ancient of the Chinese records, are the 
most deserving of notice, being, perhaps, the earliest 
example of astronomical direction that has descended to us, 
dating on the authority of the work just mentioned, “ The 
Shooking,” about 2800 years Lefure the Christian era. 
There is also an explanation of the mode of forming, and 
instructions for employing the tables for reducing Chinese 
time to our reckoning, which are given in the Appendix; 
and by these the accuracy of the computations mentioned 
in the work can easily be tested. The chronological 
tables, which extend from the earliest times to the present 
period, are not only of service in these computations, but 
will also be found of great use to persons who may engage 
in the study of Chinese history, the whole of the “ years’ 
designations,” called “ epochs” by the author, being given 
as far as regards China Proper. These are absolutely 
essential to the understanding of that subject ; and as these 
tables also include the whole of the distinguishing inscrip- 
tions on their current coins, they would consequently be 
found of great value to those who may be engaged in 
investigating Chinese numismatics. 

The “Chinese Celestial Atlas,” from an authentic source, 
| also possesses a high degree of interest. In it will be 
| found the twenty-eight stellar divisions, the three great 
| spaces, and a chart of the southern circumpolar stars, 
|thus forming the thirty-two portions into which the 

Chinese divide the heavens, with an explanation in 
| English; and the addition of Flamsteed’s figures of the 
| constellation, reduced with the Chinese asterism laid down 
| on the corresponding stars, will enable the places of these 
| asterisms to be readily ascertained. 

Mr. Williams has devoted several years of time, and no 

| little ability, to the execution of the work, which has been 

privately printed by the author; there is no recognised 
| publisher, and it may be well to add that it can be 
obtained by application to Mr. Williams, at the apart- 


| ments of the Royal Astronomical Society, Somerset House. 














Plans ef Cheap Colliery Houses and semi-detached Cottages for 
Colliers, and Workmen, &c., built with Qin. hollow wall of 
ordinary bricks. From designs by Mr. J. Povey Harper, 
Mining Engineer, Derby. 

Any attempt to improve the dwellings of our working 

classes deserves every encouragement. As a rule, so long 

|as a man comes regularly to his work and does it to the 
satisfaction of his employers, no one ever troubles himself 
much where he lives, or how he passes his leisure time. 

Many efforts have been made to build a good substantial 

cheap house for the working man, for since his income will 

only allow him to pay a very moderate rent, the first cost 
of the house must be proportionally low. Mr. Harper 
gets rid of a portion of the difficulty by building his walls 
hollow with a 3in. space in the centre, and by this plan 
saves about a third in bricks, besides rendering the houses 
drier, and better adapted to stand the heat of summer 
and cold of winter. ‘The plans, which comprise three or 
four different sizes of dwellings, are exceedingly well de- 
signed and well calculated to give all the accommodation 
| required. Mr. Harper can build a block of not less than 
| twelve houses, each containing a living-room 15ft. by 
| 14ft., a parlour 11ft. by 9ft., a good pantry 9ft. by 4ft., 
and three moderate sized bedrooms for the sum of £936, 
which is at the rate of £78 apiece. Many of these houses 
have been built for miners, and as it is known that these 
| gentlemen are not very easily pleased, the fact that they 
| have been highly satistied with all the arrangements speaks 
; for itself, 








A DECADE OF “~~ ROAD-ROLLING IN 
PARI 


By Messrs. GeLLeraT AND Co., or Parts. 


Tnat great improvement in ordinary macadamisation, consist 
ing in rolling the layers of broken stone by heavy steam rollers, 
is now making comparatively rapid headway in England. The 
process is attracting such attention that a valuable paper on the 
subject, contributed by the French company which has given the 
initiative, will be studied with interest by many. The munici- 
palities of Liverpool, Glasgow, Manchester, Leeds, Sheffield, and 
Maidstone, and others, now possess and use steam road-rollers, and 
the process has already been tried on a more or less extensive 
scale in at the very least seven metropolitan districts. 

The Contract with the City of Paris.—As long ago as 1860 ex- 
periments in road-rolling by steam engines were made in Paris. 
These experiments, again taken up in 1864, and continued by 
Messrs. Gellerat and Co.,induced, in consequence of comparative 
trials between horse road-rolling and steam road-rolling, the 
engineers employed by the Paris municipality to conclude, in 
1865, a contract with the company. This has given both exten- 
sion and a regular and permanent character to the application of 
this process. The contract, made for six years, obliges the com- 
pany to keep permanently at the disposal of the city of Paris 
seven steam road-rollers of the construction patented by them. 
These rollers are principally intended for rolling the macadamised 
roads of Paris and of the Bois de Boulogne and Bois de Vin- 
cennes ; but they can also be used for setting paving stones and 
for rolling the foundations of paved roads. The contract fixes 
the maximum and minimum diameters of the two carrying 
rollers of each engine, the maximum width of the machine, the 
speed of travel of the engines, and the weight per metre run of 
the width of the external diameter of the carrying rollers. The 
work done is paid in the compound ratios of the distance traversed 
by the engine at work on broken stone to be rolled, and of the 
weight of the engine itself. The unit of the accounts is the kilo- 
metric-tonne ; that isto say, 1000 kilogrammes of the weight of 
the engine carried a distance of 1000 metres. This unit 
is paid for at the rate of 0°50 f. during the night and 0°45f. 
during the day. As regards the average weight of the engines, 
it is determined by weighing, checked by both parties tu the con- 
tract, and the distance passed over is given by a eounter driven 
off the rollers. 

The Distinctive Character of the Parisian Steam Rollers.—The 
distinctive qualities of the rolling engines employed in Paris are : 
—The entire utilisation, for the progression of the machine, of 
its weight ; and the identity of the front and hind parts of the 
engine—an identity which allows it to work with the same ease 
in both directions, and, consequently, to advance in either direc- 
tion without turning round. The two carrying rollers are both 
drivers, and are propelled in the same way, but separately, by the 
steam engiue. We have to add that the engines can turn in a 
minimum radius of from 10 to 15 metres—32ft. to 48ft.—accord- 
ing to their dimensions. Thus, with their power of going either 
backwards or forwards, this allows them to work in the most 
narrow streets and to pass the sharpest corners. The application 
of the whole weight for obtaining adhesion gives the Gelleret 
Company’s engine great traction power, a power often entirely 
called into play, especially when the metalling is of bad quality 
and the foundation of a yielding nature. A steam road-roller 
without this power would often be incapable of moving itself on 
freshly laid metalling, and, a fortiori, of dragging itself out of the 
many difficult positions to be encountered in making new roads. 
The average weights of the Gellerat engines, in the order in 
which they are used, are 17,24, and 30 tonnes of 1090 kilogrammes 
—in English weights, 16 tons 14 cwt. 2°5 qr.; 25 tons 12 cwt. 
and 1°6 qr., and 29 tons 10 ewt. and 2°094 qr. respectively. The 
weights per metre run of the rollers are 6000 kilogrammes 
for the smallest engines, and 8000 killogrammes for the two other 
sizes. Engines of these graduated sizes have been able to exe- 
cute all the work which has offered itself up to this day. The 
lighter engines are more particularly suited for new work under 
difficult conditions ; the heavier rollers, which can also be used 
on new work, are more suited for maintainiog roads. They can 
roll in a single night a very considerable road surface. The 
maximum speed with which the engines are to work has been 
fixed at 4 kilometres, or 2 miles 854°5 yards per hour. This 
speed, but seldom attained, is still less commonly exceeded. We 
may estimate, as a general rule, the speed of 3 kilometres, or 1 
mile 1520 yards per hour as the average velocity developed from 
the beginning to the end of an ordinary day’s work. Rather less 
at the beginning, when the draught is considerable, it increases 
with the degree the binding of the road approaches completion. 

Work done in Paris.—Since 1866 there has been steam-rolled 
in Paris a total volume of 32,000 cubic metres, or 41,857 cubic 
yards of metalling of different kinds, such as flints, gravel, 
broken stones, more or less hard millstone grit, porphyry, and 
trap—the last a metamorphic quartz rock. These different 
materials are ali rolled in the same way, with slight differences 
depending on the manner they behave under the action of the 
rollers. Pebbles and gravel, which at the outset are very mov- 
able under the rollers, form a wave in its front. A small quan- 
tity of water is sometimes sufficient to diminish this tendency ; 
pebbles bind easily with the addition of sand. These last 
materials are cheaper than those generally used in Paris, but 
they are much employed for keeping up roads subjected to con- 
siderable traffic. Millstone grit, still more binding than the pre- 
ceding materials, is easily rolled, and affords an easy draught and 
ready maintenance. Porphyry and trap, being much harder, re- 
quire to be longer rolled. The crushing together of the 
materials is slower, and the binding more difficult ; but when 
this double result is obtained the road offers a considerable re- 
sistance. On these materials the heavier engines are particularly 
efficacious. 

Number of Kilometric Tonnes required for Steam Road-rolling.— 
It results from observations made since 1866 that, on an average, 
six kilometric tonnes are employed in Paris to rell one cubic 
metre of any material of whatever kind. The amount of load 
varies, according to circumstances, from 3 tonnes, and even 24 
tonnes, up to 20 and 30 tonnes. ‘he necessity for the latter 
large amounts can only be explained by a bad management of the 
operation, and principally by the circumstance that an insuffi- 
cient amount of work is sometimes given to the engines for 
rolliag, from which it follows that the later hours of the opera- 
tion are badly or not at all utilised. It is now recognised that 
when the operation is well conducted it is possible to do excel- 
lent rolling with an expenditure, at the most, of from four to five 
kilometric tonnes per cubic metre rolled. Any little deviations 
are to be explained by the state of the weather, by the greater or 
less quantity of the matter of aggregation employed, by more or 
less irregularity in the watering—in one word, by the mude of 
working. But neither the nature of the materials nor the thick- 
ness of the layer seems to exercise a sensible influence on the re- 
sult, if the rolling of one cubic metre be taken as the unit of 
work done. 





How the Operation should be Conducted.—It is necessary to make 
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a distinction between rolling new roads and rolling fresh layers 
on old roads. New roads constructed after the clearing away of 
old houses, as has been so much the case in Paris, are diffi- 
cult to roll. They pass over old cellars filled up with rubbish ; 
and the subsidences, which would in any case be very unequal, 
are particularly so when the filling up operations are not very 
carefully done, or when substances non-homogeneous, or of bad 
quality, as often happens in Paris, are used. It is then that the 
smaller form of engine is employed with advantage; it presses 
with less force on the ground and runs less chance of sinking 
down. The foundations of new roads are also often rolled. 
This is sometimes done in two layers, rolled one after the other, 
and in some cases only one layer. The first plan is by preference 
employed when the first layer is formed of less resisting 
materials ; the second when the road is homogeneous. These 
different operations generally proceed with ease, provided care 
has been taken not to water too much at the beginning in order 
not to excessively soften the soil. The rules to be followed for 
watering, sanding, and rolling, do not much differ from those ap- 
plicable to fresh coatings of metalling on old road surfaces- 
Fresh coatings used to be and still are put down principally 
during the rainy weather of the spring and autumn. Now that 
water is taken over all Paris, roads cau be coated afresh, and 
rolled the year round, excepting during frost or seasons of 
great drought. When any road has arrived at such a degree of 
deterioration as to require a fresh coating of metalling, the sur- 
face, if the weather is not wet, is softened by abundantly 
watering. The picking up is then proceeded with. This consists 
in picking up by means of pickaxes the beaten crust of the road 
in order to permit the layer of fresh materials to closely bind 
itself with the existing old surface. The work of picking up 
varies with the hardness of the materials comprising the old 
road. It is often done by the piece. Each man takes a surface 
of from 20 to 30 metres—24 to 35 square yards—to pick up during 
a day or night. The work of picking up is hence very dear, and 
is accordingly often dispensed with. The workman first of all 
cuts transverse furrows from 0°15 to 0°20—about five to seven 
inches—distant from each other, and then pick up the road by 
means of smaller furrows perpendicular to the first. The picking 
up being completed, the materials are brought in carts and dis- 
charged on the road, in such wise as to be equally spread over it 
with the least possible labour by means of the shovel. The 
workman then takes the stone from the heaps and spreads it 
over the required spots, regulating the thickness according to 
given gauges. An experienced man can spread as much as ten 
cubic metres—thirteen cubic yards—of materials per day. It is 
also a good thing to have one or several workmen to bring back 
the stones that the traflic may chance to carry away on to the 
sides of the road. From distance to distance the whole length of 
the road, and on both sides, small heaps of sand are so disposed 
that the sanding can be quickly and equally done. In many 
cases the road is watered before beginning the operation of 
rolling; but this watering is not always carried out. Other 
arrangements adopted by the different employés charged with 
carrying out the operation of rolling, such as the more or less 
abundance, and the succession of subsequent waterings, the 
spreaditig of the sand at the successive stage in which the road 
gets bound, are exceedingly variable, and it would be extremely 
difficult to prescribe any absolute rule. In this operation, as in 
all others of the kind, there is @ certain knack, difficult to 
describe, but which is pretty easily acquired, and which is not 
so strictly fixed as to prevent one reaching the goal by different 
ways. The only secret in managing the work when the sand 
is of good quality is to attentively follow the binding of the 
broken stone, and to slacken or increase the watering and 
spreading of the sand on the parts where the rolling engine is at 
work. The quantity of water to be used is very variable, being 
dependent, as reflection will at once show, on the weather. It 
would be difficult to give a strict rule for its use. Avoid using 
too much, especially at the beginning of the work, in order not 
to drown the bottoming in the course of the operation; use 
sufficient water to make the stone and sand slightly moist ; and 
towards the end, when the broken stone is bound, and the 
moisture appears at the surface without penetrating to the 
interior, abundantly water the road in order to carry off any sand 
in excess and that to obtain the final smoothness of the surface, 
Such are nearly all the general directions can be given. As 
regards the hogging or sand used for binding, that applied in 
Paris generally comes off the road itself, and it is also the best. 
It must have binding properties without being clayey: the 
cleaner it is the better, provided it is not too sharp. The road 
labourers (cantonniers) obtain it by washing the mud of the road. 
As to the quantity that should be employed in order to make the 
best rolled road, this also greatly varies in practice. Some 
throw the gravel on from th beginning rather plentifully, others 
only begin to use it when the stones are already squeezed 
together. On the first introduction of macadamised roads the 
stones were prescribed to be absolutely clean, and the use of 
avy detritus was severely prohibited. This idea has not been 
adhered to, But generally it can be said that it is better 
to sin in the direction of too little than of too much binding, 
aud the general tendency in Paris is to reduce the use 
of binding materials to the lowest quantity possible. Let us 
merely add that, as regards both sand and water, there is no in- 
convenience towards the end of the operation, when the binding 
has taken place, in applying much sand or water respectively 
during the last passages of the roller. Any excess of sand is 
carried off by the water. 

The Management of the Steam Roller.—The working of the 
engine remains to be spoken of. We are here confronted by a 
rule which is never departed from, whether as regards a road 
being rolled along its whole breadth, or only half its breadth, 
though it principally relates to the case in which the whole width 
is being rolled. The operation is always begun at the sides. 
The roller at first executes a certain number of passages over 
one of the edges of the macadam. When the stones begin to 
be brought together the surface is slightly watered from a 
barrel or by a jet, and by means of a spade a very thin layer 
of the sand provided is spread. At each passage the roller is 
gradually brought nearer to the crown of the road. The 
operation is continued in this way for some time, and when the 
one side of the road is sufficiently bound the otheris begun with, 
and brought to the same state as the first. The central part 
is done last and in the same mode. The roller thus passes over 
the whole surface, staying longer over those portions less squeezed 
tosether than the others. During the operation the road is 
moderately sanded and watered. As we have said, towards the 
end the excess of water runs to the surface, taking with it also 
any excess of binding material. The rollers then produce no 
impression. By this means a smooth hard road is obtained, and 
it can be at once open to traffic. The heaviest carts leave no 
trace, 

The Economy through Steam Road-rolling.—Since the steam 
roller has been used in Paris the bottoms of the roads have been 
improved and the duration of the surfaces has much increased. 
Some roads which, when steam rolling was first employed, were 
covered with fresh metalling and rolled every six months, are now 





rolled only oncea year. This proves a very great economy in the 
metalling. Steam road-rolling is done in a much shorter time 
compared with that required for horse road-rolling. It thereby 
much diminishes the labour required in the necessary operations 
of watering, sanding, aud managing the work. At the same time 
it prevents the considerable losses produced by the stoppage or 
the delay of the traffic. This stoppage is otherwise always con- 
siderable, whether the stone be spread without rolllng it, or 
whether it is rolled with horses. This loss represents, even with- 
out there being very much traffic, a considerable sum. With 
steam road-rolling, which is done almost entirely during the 
night, the ends otf the streets being closed, only a temporary 
deviation of the night traffic takes place, without any additional 
work for vehicles, and with much greater safety for the work- 
men employed in spreading the stone, in watering and sanding. 
Working Capabilities of the Gellerat Company's Engines.—Ac- 
cording to the indications given above as to the weights of the 
engines, their average speed, and the number of kilometric 
tonnes necessary for executing well rolled work, it is easy to de- 
termine the cubic contents of the materials that each engine, ac- 
cording to its weight, can roll per hour. The speed being three 
kilometres, and the number of kilometric tonnes required per 
cubic metre of the metalling being four, the cubic contents 
that can be done by each engine is represented by three-quarters 


of the weight of the engines expressed in tonnes. Thus :— 
For theengine of 17 tonnes.. .. 12°75 cubic metres | 
” be ” 18 ” 
* 30. CO, . 22°50 a 


At Paris, where rolling is carried out in a very complete mode, 
the volume of the materials rolled per hour is less than this. It 
varies from 8 to 10 metres for the light engines, and rises to 15 
and 16 metres for the heavier ones. According to the above 
data, during ten hours’ work on a layer 10in. thick, the surfaces 
that can be rolled are as follows :— 

Engines of 17 tonnes .. .. 12°75 square metres 


” s « = -- 18°00 - 
” 30 (Cy, . 22°50 Re 





GREENWICH TIME. 

Two or three years ago a short article was published in Tue | 
ENGINEER, briefly narrating how true time is kept in England. | 
On the present occasion it is the intention to go more intu 
detail upon the same subject, and to give illustrations of the 
chronographic apparatus which every day automatically sends 
Greenwich time to all the principal towns in the United Kingdom. 

The most general method of obtaining the time upon that 
globe which we call our earth depends upon observations of the 
transit or the altitude of a heavenly body ; then, its declination 
and the latitude of the place being known, the former by refer- 
ence to the Nautical Almanack, and the latter by observation of 
any celestial body passing the meridian, the rules of spherical 
trigonometry enable the observer to ascertain the time. This 
time varies with the longitude of the place of observation, 
because it is midnight in some parts of Australia when it is mid- | 
day in London, and at five o’clock in the afternoon at London 
the sun is on the meridian at New York. In England alone this 
difference is considerable, Liverpooi being about a quarter of an 
hour behind Loneon, and it is by ascertaining this difference of 
time between any two places on the globe that the difference in 
their longitude is determined. 

The time of day at sea is ascertained by means of a sextant, 
with which the captain measures the altitude of the sun above 
the horizon, and if the sextant be very well made, if the 
observer's eye be a good one and steady, and himself an intelli- 
gent man, he may obtain the time with, perhaps, not more than 
one or two seconds of error. There are many causes to interfere 
with the accuracy of these observations. The sun is the heavenly 
body generally observed, and its rays on entering the atmosphere 
are bent, so that it appears to be higher than it is in reality, on 
account of the refraction. This refraction varies with the | 
density of the atmosphere, so that it becomes necessary to | 
examine the height of the barometer, also the temperature of 
the air as shown by the thermometer, thus making the amount 
of the refraction a matter of calculation. 

Were the atmosphere always free from clouds the time could 
be obtained every day; but as such freedom is the exception and | 
not the rule in England, it is necessary to have clocks which wiil 
go for several days without sensible error, in order to get the 
correct time when obsei vations cannot be made, The problem of 
making a clock which will keep very accurate time is by no 
means an easy one. Gravitation is probably the most uniform | 
force at the command of man; so, could a pendulum be con- 
structed whose length would never vary, and which had a uniform 
length of swing, the rate of oscillation would be constant. Every 
known solid is elongated by heat; consequently, when a pendulum 
grows warmer it also grows longer, so that the “bob” or weight 
is lowered, therefore the clock gues slower, and vice versd when 
the temperature falls. To meet this difficulty, what are known 
as compensating pendula are used, the most general, and probably 
the most accurate, being that known as the mercurial pendulum. 
It consists of a penduium rod of bright steel supporting a glass 
jar containing mercury. The mercury expands with heat very 
much more than the steel, and while the long steel rod is ex- 
panding so as to lower the centre of gravity of the mercurial 
bob, the mercury expands upwards in a greater degree, so that 
the lengthening of the steel rod is compensated and the centre 
of gravity maintained at the same spot. But, inasmuch as the 
pendulum rod is thiv, while the bulb is a thick quantity of mer- 
cury, any change of temperature first affects the rod, and until 
the heat has completely penetrated the mass of the mercury the 
rod is elongated, and the clock goes slower. Mr. C. F. Varley, C.E., 
who has given much attention to the construction of apparatus 
for the dissemination of true time, suggests a simple and econo- 
mical method of overcoming the error just mentioned. He 
recommends that the pendulum rod be surrounded by a glass 
tube, fitting it at the top and bottom, but not touching it any- 
where eise, so as to render the rod insensible to rapid changes of 
temperature. He further recommends that every standard clock 
should be kept at a perfectly uniform temperature by surround- 
ing it with a double case, the space between the two cases being 
filled with water, to be kept artificially at the same temperature. 
He has also pointed out to us a third source of variation, which 
may be easily overcome, namely, the variations in the density of 
the atmosphere, due to changes shown by the barometer, which 
add to or take from the weight of the pendulum. When the 
barometer is high the pendulum will go slower, and when it is 
low the pendulum will go faster. If the clock, however, be 
entirely encased, there will be no difficulty whatever in keeping 
the atmosphere inside the case at a uniform pressure and at the 
same specific gravity. 

Probably one of the best establishments in the world for cor- 
rect time is Greenwich Observatory, where numerous observa- 
tions of the heavenly bodies are constautly and carefully made 
by skilled observers, and where good astronomical clocks of 


‘the Astronomer Royal, Professor G. B. Airy, 
| might be possible to give the whole nation the benefit of the 





various kinds are kept. Almost directly after the establishment 


of the lines of the Electric Telegraph Company, it occurred to 
F.R.S., that it 


correct time always at hand in his observatory. A time-ball had 
long been fixed at the top of Greenwich Observatory for the use 
of mariners. This ball was allowed to fall whenever a current 
of electricity traversed the magnet which held its detent; a 
similar ball was accordingly fixed at the top of the chief telegraph 
office in the Strand, and by means of a wire specially laid from 
Greenwich it was released daily by the same current which 
released the ball at Greenwich. In 1852 a third ball was fixed 
at Liverpool. Clocks were constructed and placed at Liverpool, 
Manchester, Birmingham, Glasgow, and Edinburgh, which were 
corrected every day at one o'clock by the electrical current 
starting from Greenwich at that hour, provided that nothing 
interfered with the regular transmission of the said current. 

Mr. Walker, of the South-Eastern Railway, over whose lines 
the currents were transmitted tu the Electric Telegraph Com- 
pany, also erected, for the use of the shipping in the Downs, a 
time-ball at ‘Deal, which was made to fall by a current from 
Greenwich. The importance of these signals was quickly recog- 
nised by railway companies and other bodies performing work 
where precision is necessary. For example, the Post-office 
buildings in St. Martins-le-Grand and Lombard-street were put 
into communication with Greenwich, and many clocks at these 
ttvo establishments are corrected every hour by currents sent 


| from the clock of the Astronomer Royal. As the new Houses of 


Parliament approached completion, and Big Ben began to sound 
forth the hours, wires were carried through to the top of that 
tower, to regulate the greatest of English clocks. This clock 
being under the control of Mr. Dent, of the Strand, it was found 
desirable to tap the time-wire where it passed under the pave- 
ment before his window, to let him have the constant benetit of 
true time direct from Greenwich Observatory. Mr. Bennett, of 
Cheapside, also erected a time-ball at his establishment, and, in 
addition, has placed in his window a clock showing the method 


| by which electricity is made to correct it whenever the current 


passes. The grotesque figures in front of his house are not con- 
trolled in their motions by electrical currents sent from the 
Royal Observatory. 

When the importance of these time currents began to be 
publicly recognised, and as improvements in the insulation and 
construction of telegraphic lines in general began to make them 
more reliable, numerous applications were made to the Electricand 
International Telegraph Company for the reception of the signals, 
A new wire was specially erected from Greenwich Observatory tothe 
electric telegraph office in Telegraph-street for the transmission 
of time currents. The cluck at Greenwich Observatory, by self- - 
acting mechanism, connects this wire to a battery every hour. 
As there were many wires on the South-Eastern Railway very 
close together there were more interruptions on this section than 
usual, and in order to get rid of these occasional signals as much 
as possible, and distribute Greenwich time automatically through- 
out the United Kingdom, Mr. Varley, as electrician to 
the company, devised a piece of apparatus called “the chrono- 
pher,” which now for many years has deen faultlessly at work in 
the central telegraph office in Telegraph-street. 

The chronopher consists of two clocks, two electric relays, two 
electric switches, two galvanometers, batteries, and a large com- 
mutator. The clock which moves the commutator b, Fig. 1, is 
not shown. The office of the clock ais as follows:—On the 
twenty-four hour wheel e there are two notches, which a little 
before the hours of 10 a.m. and 1 p.m. allow the contact pieces f 
and g to rest upon two non-conducting wheels. At one minute 
before the hour a piece of platinum in the wheel 4 connects 
battery No. 1 with the spring 7 and the electro-magnet c, which 
in its turn discharges the train of clockwork 6, and sets the 
cylinder i in rotation. The clock attached to} has a balance 


| which goes at such a rate as to cause the cylinder ¢ to perform 


one revolution in about two minutes. The eccentric cylinder i, 
on turning half round, lifts up the tumblers j, j, j, and in this 
way disconnects them all from their metal stops &,k4,k. The 
telegraphic wires to the chief towns in Great Britain are con- 
nected to these tumblers, and when the latter are resting upon 
the stops i, /, &, they are joined to their ordinary telegraphic 
instruments. The barrel ¢. upon lifting these tumblers off their 
stops 4, at the same time connects them all to the spring /, and 
the relay m, to the negative pole of the battery No. 3, whose 
positive pole is connected with the earth; consequently a nega- 
tive current runs down the lines. 

Upon the arrival of the Greenwich current, it passes through 
the galvanometer p, through the relays m and n, to the earth. 
This current deflects the relays, and moves their contact bars 
from the position shown in the figure to the opposite side 0, o, 
by which operation the cylinder i is disconnected from the bat- 
tery No. 3, aud connected with the battery No. 5, and with the 
mercury condenser, also an invention of Mr. Varley’s, for the 
purpose of storing up large quantities of electricity. The effect 
is to cause a positive current of short duration to flow down the 
provincial line wires attached to b. In order to prevent retrans- 
mission of false signals, Mr. Varley attached to the clock a con- 
tact piece 7, which is lifted up by the hour wheel so as to be 
touched by a pin of gold projecting from the seconds hand of 
the clock, which latter makes contact with it from five seconds 
before the hour to tive seconds after the hour ; this also connects 
battery No. 1 withthe magnet d. The function of the magnet 
d is to connect in short circuit the coils of the relays m and n, 
consequently any false current arriving on the Greenwich wire 
passes on the short circuit, unless it occurs during the five 
seconds preceding and following each hour. Therefore, sup- 
posing the telegraph lines to be out of order, and giving false 
signals in consequence of metallic contact with each other, such 
faults cannot produce an error of more than five seconds in the 
signalling of Greenwich time throughout the nation. 

The battery No. 2 is connected with the magnet ¢ through 
the spring g; this magnet is thrown into play from a quarter of a 
minute before to a quarter of a minute after ten, and a quarter 
of a minute before tu a quarter of a minute after one o'clock. It 
connects the Newcastle wire through the galvanometer p, and 
the relay m, with battery No. 3, and when a current from Green- 
wich passes through the relay m the current from battery No. 5 
flows to Newcastle, and gives the hour at the moment it is re- 
versed. At Newcastle these signals are retransmitted by wires 
to a time-ball, to a gun on the Castle, and to a second gun at 
North Shields, as shown in Fig. 2. At these stations there is a 
clock almost identical in construction with the clock @ in 
London. The function of this clock is to send a current from a 
quarter of a minute before ten to a quarter of a minute 
aiter ten, and from a quarter of a minute before one 
to a quarter of a minute after one, through magnets 
No. 1 and 2. No. 1 magnet takes the wire from London 
off its instrument connection, attracts the armature }, and 
connects its lever with c instead of with d, and this removes 
the London wire from its instrument and joins it to the relays 
11, 2", and 31. These relays are put in short circuit by instru- 
ment No. 2, but five seconds before the hour to five seconds 
after the hour a current is sent through this instrument, which 
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opens the short circuit and leaves the relays at the mercy of the 
London wire. On this wire there is a negative current flowing 
from battery No. 8, Fig. 1, which negative current holds the 
relays formerly in the position shown in Fig. 2; and should any 
extraneous current, as is not unfrequently the case, leak into 
the London and Newcastle wire, unless that current be stronger 
than the said negative current, it cannot influence the relays 1', 
21, and 3!. The moment, however, that the current from 
Greenwich haa thrown the London relay m into action, a positive 
current flows down the line, deflecting the movable bars e, ¢, ¢, 
of the relays, in the direction of the hands of a watch, and so 
connects the batteries 4, 5, and 6, at Newcastle, with the New- 
castle gun, the North Shields gun, and the time-ball, all of 
which proclaim the true time. 

The guns are fired by means of the electric fuzes invented by 
Professor Abel, of Woolwich Arsenal. The explosive part of 
these fuzes consists of a mixture of phosphide and sulphide of 
copper and chlorate of potash, which mixture explodes with a 
very moderate amount of current. As the fuzes were found to 
vary very considerably in quality they not unfrequently failed 
to go off. Mr. Varley consequently tried a number of experi- 
ments with them, measuring their resistance with power too 
«mall to explode them; the result of these investigations has 
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Indicator is turned twenty-eight divisions, and next day the 
clock is right. The pendulum of this clock has a zinc bob on a 
wooden rod, and is ‘ore but imperfectly com ted. 

The relay n is used to connect a number of bells in and ahout 
London with the battery No. 4, whenever the Greenwich current 
arrives, and in this way correct time is distributed to a great 
many different points—many more than shown in the diagrams. 
The time of transmitting the current from the clock at Green- 
wich to the relay at Telegraph-street, to the relay at Newcastle, 
and to the gun at North Shields, is so small as to be inappre- 
ciable. ‘There are many details not explained in this descrip- 
tion by which the wire between Westminster and Telegraph- 
street is connected to the wire from Telegraph-street to 
Greenwich, so as to permit Big Ben’s clock, as well as the 
Post-office clocks, to send signals at various periods during the 
day back to Greenwich Observatory, 80 as to let the Astronomer 
Royal know whether they are showing true time or not. The 
Astronomer Royal on more than one occasion has had to 
acknowledge the readiness of the Electric and International 
Telegraph Company to second his efforts to distribute correct 
time throughout Great Britain, and his especial satisfaction at 
| the perfection of the work executed by Mr. Varley’s chronopher, 
| which for years has autowatically transmitted his true time 
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been to cause a great improvement in their manufacture, and by 
adopting the expedient of boring a second touchhole in each 
gun, and inserting a fuze in each, and allowing the current to 
split and pass through both of them, the guns scarcely ever fail 
to go off. 


It will at once be evident that should the clocks a, a, be fast | 


or slow as much as five seconds, the wire will be short-circuited 


when the signals from Greenwich arrive, and no transmission to | 
provincial towns will take place. It is therefore necessary to | 
provide a means of regulating the clocks without disturbing the | 


hands, the more especially as the seconds hand of each clock 
has to perform duties as well as the minute hand. For this pur- 
pose a delicate spiral spring is attached to a piece of metal 
projecting from the bob of the pendulum. The upper part of the 
spring is attached to a silken thread passing round a steel axle, 
The clock was set to lose four seconds a day, and the spring was 
gradually tightened until it augmented the rate of oscillation so 
as to correct this error. There is a divided dial attached to the 
cylinder v, around which the silk thread is wound, and fourteen 
of the divisions on the dial are found to correspond to a diffe- 
rence of one second a day; consequently, if on observing the 
Greenwich current the clock is found to be a second slow, this 
indicator is turned fourteen divisions, and next morning the 
clock is found right. Should it be two seconds slow, the 
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daily to all the most important centres of industry in the 
United Kingdom. It is now nearly twenty years since the 
Astronomer Royal established these telegraphic time signals, and 
nearly ten years since the apparatus described has rendered the 
signals reliable. By very simple means these Greenwich signals 
can be made to compel any number of clocks to show the exact 
| hour. Is it not a disgrace that in the great metropolis of the 
world not half a dozen public clocks show true time? Professor 
Grant, the Astronomer Royal of Glasgow, using Mr. Jones’ appa- 
ratus, has made the great college and other clocks proclaim the 
| time to within a fraction of a second, and in this respect Glasgow 
is ahead of London. 





TRON BRIDGES ON THE CONTINENT.—It is stated in a French trade 
report that during the last three years France furnished 41 per cent. 
of the iron bridges imported into Russia ; um, 304 per cent. ; 
England, 203 per cent.; and Cue only 84 percent. Large 
numbers of girders are expected to required for the ities 
still on hand in Russia A of bridges, MM. Char! 
Fruet and Co, a Belgian firm, have obtained an order for a large 





iron structure 1330ft. in length, about to be thrown across the 
Mari by the Turkey in rs a Bageonte Company. It is 
extre Uifioult at present to p! any orders for iron bridge 
work in country, owing to the scarcity of iron, 





THE DEVELOPMENT OF ARMOUR PIERCING 
PROJECTILES. 


Tux piercing of armour plates was at the commencement 
a problem involving new peculiar conditions, so that 

calculations based on previous experience were found 
to be completely at fault. Physical powers of such 
enormous magnitude as almost to @ comparison, 
wete brought into play; while the speed at which the 
work was performed, was such as to cause iron of well- 
known quality to behave in an unprecedented manner. 
Thus it was at first difficult to predict what description of 
armour would best stand, and what support might be 
afforded by backing ; and on the nature of iron employed 
in the armour to some extent depended the character of the 
projectile likely to prove most effectual, Hence the latter 
gradually developed from # very crude form till it arrived 
at that now adopted for the service. The question may be 
examined from different points of view. The state of the 
target, after receiving the blow of the shot, is naturally the 
object first demanding attention. All the effects there 
produced are, consequently, clusely scrutinised and carefully 
recorded, ‘The same, however, could scarcely be said with 
regard to the kind of aualysis, to which we now propose 
to subject the projectiles after impact, with a view to 
noticing the indications of the precise strain brought to 
bear on each part of a shot by the shock of striking the 
target. Such an indication will be found chiefly iu the 
character of its fracture. It will be seen that the front 
portion of a projectile is brought under great compression, 
while a violent tensile straiu falls, in many cases, ou the 
parts about the rear end or base. The exact direction in 
whici these forces act depend chiefly on the form of the 
shot; and hence it will be found that the power of a pro- 
jectile to stand up to its work and deliver its full blow on 
the target, depends on its shape as much as on the quality 
of the metal of which it iscumposed. Before discussing the 
Palliser shot and shell at present in use, it may be well to 
notice a few typical specimens of their predecessors, observ- 
ing the physical conditions under which they performed 
their work. 

We may commence with the cast iron 68-pounder 
round shot, fired with a charge of 18]b., and the 110- 
pounder Armstrong elongated solid shot, tired with a 
141b. charge. Most of our readers will remember that 
round shot produced the better effect in the first trials ; 
this was due to the fact that the firing took place at very 
short ranges (generally at 200 yards), when the higher 
striking velocity of the round shot more than compensated 
for its greater diameter and less weight. 

Captain W. H. Noble, 4.A., in an official report printed 


in 1866, gives the formula — $ ye very correctly expres- 


sing the work done by a shot on a target, whether the pro- 
jectile be light and the velocity high, or vice versd, the pro- 
jectile heavy and the velocity low; W being the weight of 
the shot, V the velocity on impact, and g the force of 
gravity. The maximum thickness of plate which a shot 
is capable of piercing completely, however, varies inversely 
as the circumference of the shot, other conditions being, of 
course, considered. This implies that complete penetration 
is effected by a shearing of the target along the edge of a 
hole cut by the shot, 

Speaking generally, there are two ways of destroyin 
armour-clad vessels ; Firstly, by “ racking,” or shaking an 
forcing open the structure, which was the method more par- 
ticularly pursued by the Americans; secondly, by punching 
or piercing holes, for which the English ordnance and pro- 
jectiles were specially suited, and which system has obtained 
more universally, asthethicknessof armour has increased and 
as the methods of attaching the plates have improved. in 
applying the two projectiles above mentioned to the work of 
racking and punching, it will be seen that forthe former, the 
diameter of the 68-pounder shot (8in.) does not tell against 
it, as compared with that of the Armstrong 110-pounder 
(7in.); butit isnevertheless doubtful whether the 68-pounder 
would maintain its superiority for racking purposes for a 
greater range than for punching, because, although more 
work might be done, the work might not be so protit- 
able. In fact, the exact amount of work done with 
the 68-pounder might, in both racking aud punching, 
exceed that effected with the 11U0-pounder, aud yet 
be less useful, because the shot might, from its greater 
velocity, produce a local effect in crushing, which would 
not be transmitted sufficiently far to give effective 
racking; while, from its greater diameter, it might, with a 
greater expenditure of force punch a hole less deep and 
effectual than the elongated shot. 

It is necessary, however, to notice further, that how far 
a projectile succeeds in impressing the work stored up in 
it in a profitable form on the armour it etrikes, depends on 
the suitability of the material of which it is composed, to 
the form of the shot. In connection with this has been 
brought out nearly all the science in the manufacture and 
construction of armour-punching projectiles, 

For a mathematical investigation as to the form of head 
for direct and oblique firing at armour, the effect on the 
plate being chiefly considered, the reader is referred to 
Mr. Mallet’s papers in Toe Enatveer of January 4th, 
llth, 18th, and 25th of 1867. It is here proposed to dis- 
cuss the form, in connection with the material of which 
the projectile is made, and how far each disposition of 
metal favours the power of the projectile to stand up to its 
work, especially observing what would result, theoretically, 
from pressures acting at normals to the surface of the head, 
at the moment of impact, and how far the actual forms of 
the fragments bear us out in looking at the question in 
this way. 

To » with the round shot. The resistance 
of the plate, neglecting friction, acts at a normal to each 
point of the surface of contact of the shot; thus in Fig, 1 
it will be seen that the portion of a spherical projectile 
included between A and + which we may term the zone 
of compression, is subject to a crushing pressure to- 
wards the centre O, but it may be said to be under 
no tensile strain, while the posterior portion of the 
shot is suddenly checked by it in the form of a 
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wedge, when a portion of the work stored up in it 
(the amount depending on the tensile strength of the 
material of the shot) is im on the target through 
the front ion A O B, while the remainder is carried 
off unprofitably in the fragments into which the posterior 
portion breaks. On examining the shot after impact, a 
part very nearly corresponding to A O B in form will be 
fuund intact (mde Fig. 2), the fractured surface scored and 





Anterior Fragment of 
round shot after im- 
pact against armour 
coinciding nearly with 
zone of compression. 


polished in a manner that is suggestive of the bed of a 
ylacier, while the remainder will be dispersed in small 
fragments. It is right, throughout the discussion of this 
question, to bear in mind that any casting fractures easily 
in the direction of a normal to its surface, the crystals 
setting themselves so as to form lines in this direc- 
tion. Theoretically, the portion picked up ought to 
be smaller, as the penetration is less, except in the case of 
the entire blow being too small to overcome the tensile 
strength of the metal in the manner described, when the 
shot would only split irregularly, or in an extreme case 
remain entire. In all instances, obviously a great amount 
of the work stored up in the shot is wasted ; not that 
actually employed in breaking it, for such work is clearly 
the result of bond fide reaction from the target, but what- 
ever power remains stored up in the fragments, after they 
sever themselves from the mass of the projectile. Perhaps 
it was this line of reasoning thatled to the trial of a wrought 
iron spherical shot, which was made about the stage of the 
investigation to which we now refer, viz., the year 1862-63. 
This projectile, however, «lthough it held together 
wonderfully well, flattened itself harmlessly against the 
target in the mavver shown in Fig. 3, owing to 





the deficiency of . crushing strength and hardness 
in the region A C B. Possibly it might have 
given better results in the work of racking, but for 
penetration it was obviously unsuited. Seeing that it was 
impossible to predict what part of a round shot fired from 
a smooth-bore gun might come ip contact with the target 
on impact, it is not surprising that steel shot, which offered 
the greatest union of hardness, crushing strength, and 
tenacity, should have been resorted to; and this we may 
look upon as the culminating point of development of the 
smooth-bore projectiles; for although chilled round shot 
have been made and introduced into the service, economy 
is their only recommendation, their want of tenacity ren- 
dering them inferior to those of steel. In the meantime 
the flat-headed steel bolts of Mr. Whitworth had been 
proposed and tried with great success, and without en- 
dorsing all the opinions expressed by the inventor and 

ublished in our impression for September 3rd, 1869, 
it is right and fair to point out their physical 
advantages, Apart from the excellence of the metal of 
which they were composed, the flat-ended form of bolt 
possessed one peculiar advantage as regards the shot, and 
another as concerns the plate. 
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As to the shot, it may be seen in Fig. 4 that in direc 


firing, the whole of the resistance of the target acts in 


‘lines parallel to the shot’s axis, which direction is the most 
favourable to the shot retaining its and deliverin 
its full blow on the target. Fig. 5 shows two flat-head 
Whitworth shot after impact on the Warrior target, 


although it may be seen that in each case the blow was 
sufficient to injure the head, the base end stood well up to 
its work. It is, of course, impossible to give illustrations 
of all the flat-headed shot that have ever been fired against 
armour, and it may be objected that among all the pro- 
jectiles existing in the Museum at Shoeburyness and at 
Woolwich, specimens might be selected of such a form as 
to prove almost any theory. It is right therefore to show 
clearly that we are not picking out peculiar samples, and 
we think we can easily satisfy most readers that this is as 
we represent. 

We have here two specimens of flat-headed bolts, in 
each of which the front has given way to some extent 
against the target, while the rear exhibits no trace of 
spreading or parting, from the effect of tensile strain. We 
might safely defy any objector to show a spherical projectile 
in a similar condition after impact. On the other hand, we 
have never seen anywhere a flat-headed projectile with a 
wedge-shaped anterior fragment resembling that resulting 
from the impact of a spherical shot on armour, and with 
the posterior portion reduced to débris by a violent tensil: 

oc 

Again, if the target is to be punched by actual shear- 
ing, the flat head is the form best adapted to effect 
it. Captain Noble formerly employed the following 
equation to obtain various results according to the 
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In this equation, the left-hand side is the expression we 
have given above, while in the right-hand side, 2 R equals 
the diameter of the shot, expressed in feet, b the 
thickness of plate expressed in feet, when not exceed- 
ing 4}in., and K a coefficient depending on the nature of 
the wrougbt iron in the plate, and on the nature and form 
of head of the projectile. This equation may be solved 
according to the problem required. When other ccnditions 
are given, any of the following may be obtained :—The 
thickness of plate pierced by a given shot with a given 
velocity; the velocity required to cause a given shot to 
pierce a given plate; the weight of shot of agiven diameter 
and velocity required to pierce a given plate. It may be 
seen that the value of this expression depends on that of 
2 x R, the circumference of the projectile ; which indicates 
that it would be most nearly correct in the case of a flat- 
headed shot, such as the Whitworth. The nature and ac- 
tion of the ogival-headed shot must be discussed on jts own 
merits, but we may here notice that the flat-headed 
might probably compare best with it, in the case of direct 
firing against plates composed of hard iron; for the action 
of the ogival, as concerns the plate, must be favoured by 
the plastic nature of the iron that has been found to be the 
best for plates, and has been used universally latterly. It 
is easy to conceive of a hard material opposing very great 
resistance to the forcing open of an ogival Rey which 
might be punched by the clean shearing of a flat-headed 
projectile, This is, however, of course only one phase of 
the question; the discussion of the structure, arrangement, 
and management of metal in ogival-headed, and especially 
in the Palliser projectiles, is reserved for another article. 


problem required to be solved: 





Tron Sections.—Mr. John Ellwell, of Snow-hill, Birmingham, 
has just published « set of iron sections, which we can commend 
to the notice of all users of wrought iron. We are not acquainted 
with any other work of the kind so well got up. 

LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGBTS- 
MEN.—The th ann ting of this institution is ap- 
pointed to be held in ‘*K” room of the City Terminus Hotel, 
Cannon-street, on Saturday, the 6th of January, at 8p.m. On 
this occasion the balance-sheet and auditors’ report for the past 
year will be presented, and the election of a president and other 
officers for 1872 wil] take place. Mr. Newton will also, we believe, 
deliver an address on the completion of his twelfth year of office 
as president, and his retirement from that post. We are requested 
to announce that Mr. James Howard, M.P., has consented to 
preside. 

New IRoncLAD TURRET-SHIP.—The North British Mail states 
Messrs. John Elder and Co. purpose launching on 28th inst. 
M.S. Hydra. She is an armour-clad turret ship, 225ft. long, 

, 16ft. depth of hold, and 2107 burthen 0.8.m. At her 
ught she will draw 15ft. 9in. This ship is one of four 
armour-clad turret rams which were ordered by the Government 
during the late Franco-Prussian war, and is intended for coast 
defence, having a shallow draught of water, with a freeboard of only 
3ft. Gin. The sides are by 8in. armour above and 6in. 
armour below the water line, fitted upon teak varying from 10ina. 
to 12in. thick. This belt is 7ft. wide, and both armour and 
backing taper towards the extremities. The turrets are two in 
ae eae of =. py ag? < pe and = 
tected oe. o> ick, titted on backing 9in. 
weighing 400 Ib. d fuining 62 Ib. of SD, cat tote 
weig » and con ° r 
Theso taxvets con be tereed met only by cenm om but 
by hand, in the event of the former breaking down or being 
damaged. The Hydra will be propelled by twin screws worked b 
engines of Messrs. Elder’s compound principle, of 250 nomi 

Being divided into meme » of fifty water-tight cells 
and having the two bottoms, as is usual in H.M.’s navy, every 
precaution has been taken to render her buoyant in case of acci- 
dent, and every way adapted for the defence of our coasts and 
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HOUSE OF COMMON’S COMMITTEE ON 
PATENT LAW. 
ENo. X. 

Is order to complete our series of abstracts of the evdence 
given by all the witnesses before the House of Commons’ Com- 
mittee on Patent Law, we now publish the testimony of the Master 
of the Rolls. The evidence given subsequently by Mr. Webster, 
Q.C., and other gentlemen, has already been published in these 
pages. 

The Vr Hon. Lord Romilly, Master of the Rolls, who 
attended | y permission of the House of Peers, deposed that he 
took considerable interest in the amendment of the law of patents 
which took place in the year 1852, and gave evidence before a 
Select Committee of the House of Lords on the Patent Law Bill, 
which was introduced in 1851. He gave evidence with regard to a 
Commission, and such a Commission was enacted in 1852. He had 
acted as one of the Commissioners of Patents from the first, and be 
believed that the Master of the Rolls was the only permanent 
officer on the Commission in virtue of his office. He had always 
stated—and experience had confirmed him in the view—that 
nothing could be worse than such a Commission ; it did no good 
at all, and it was very difficult to get the members of it together. 
The Lord Chancellor, with the Master of the Rolls and the two 
officers of the Crown, were the only persons who attended it ; it 
was difficult to get a meeting because they had so much to do 
elsewhere; the matters were not satisfactorily disposed of, and were 
almost entirely confined to duties which had nothing to do with 
the granting of patents—he meant the supervision of the office in 
its details, such, for instance, as the classification and the publica- 
tion of the provisional patents, and so on. He believed that 
there were originally eight Commissioners, and thought that there 
were eight still, if they were to attend ; he believed that the law 
officers of the Crown for Ireland, and the Lord Advocate, were 
members of the Commission. Perhaps the Irish and Scotch law 
officers of the Crown ceased to be members of the Commission, on 
** compensation” being granted to them and their clerks ; at all 
events they never attended. He did not remember whether the 
compensation was ted to the law officers of the Crown for the 
time being, or to those who were in office at the time. An order 
was made prior to the Patent Law Amendment Act of 1852 that 
an outline description, or provisional specification of the patent, 
should be deposited by the applicant for a patent in all cases, and 
the law in 1852 provided for the deposit of a provisional specifica- 
tion, and the principle was adopted of increasing the fees as the 
patent was found to be more profitable. The Act of 1852 only 
provided that the provisional specification should state the nature 
of the invention, but a rule was subsequently made by the Com- 
missioners that they should also describe the means of carrying it 
out. He did not remember what was the reason of this addition 
to the requirements of the Act of Parliament. When he was a 
law officer of the Crown he used to see a great deal of what took 
place then, but he ceased to be a law officer of the Crown in 1851, 
and since then had seen very little of the specifications, except 
those which came before him judicially. 

The Chairman : Do I understand your lordship to say that as a 
Commissioner you really take very little part in the business of the 
Commission ? 

Lord Romilly replied that he took no part at all in the granting 
of patents or in the reforming of tbe specifications; that was 
entirely done by other persons. If persons wanted a specification 
amended which was enrolled they applied to him judicially very 
often for the purpose of filing a disclamer or making an alteration 
in the specification. With reference to the order made in the year 
1866, that the publication of abridgments should be suspended, he 
did not think that he was a party to that order, and thought that 
it was not made by anybody but one of tbe officers in the esta- 
blishment. He did not think that the order was made by the 
Commissioners, but he might be in error. He had no recollection 
of the orderatall. At t time the rule was substituted that 
the inventor should make the abstract himself. Generally speak- 
ing, the person who makes the invention is the best one to make 
the abstract, but occasionally the inventor does not know how to 
make the abstract. It requires a peculiar species of ability to 
make the abstract, so that it shall indicate what are the real points 
and merits of the invention. The object is merely to tell the 
public what it is, that they may go and look at it, They cannot 
ascertain that without ing it carefully, but there ought to be 
a notice to the public of the principal things contained in it. 
Sometimes the inventor is the best person to make the abridgment, 
and sometimes persons specially appointed for the purpose by the 
law officers—not the law officers themselves. From his experience 
as a judge it was very difficult to say whether a jury was a good 
tribunal for the trial of patent cases. Ina great many cases a jury 
was a good tribunal for ascertaining whether an invention was a 
novelty or not. The reasons for a jury are very much the same as 
those usually given for a j In the first case, it compels the 
judge to understand the case himself and to explain it to the jury. 

ntil he explains it in words he very often finds that he has not 
completely understood it, and then, when it was a mere question 
of fact, he thought that a jury was a very good tribunal ; but if it 
was a question of law he did not think a jury to be a good tribunal, 
for that required a jury of an intelligent description. Mr. Grove 
had had much more experience in these cases than himself, for 
though he (Lord Romilly) had had a great number of pateé&t cases 
before him, he had only had five or six jury cases, and those at the 
request of the parties themselves. In the majority of those 
cases the trials were satisfactory to him, but they were not 
difficult cases at all. He had had : a great many cases where he 
had been compelled to act as a juror—as the jury, in fact. In 
almost all those cases there had been a very complicated machine, 
of which he, before he saw it, knew nothing, but had it explained 
to him in detail; it required a great deal of pains to understand. 
He remembered that one was a patent from Nottingham for lace 
machinery. The Committee were no doubt aware that hand-made 
lace was much more valuable than lace made by machinery. The 
hand-made lace is easily discerned by a little irregularity that 
appears in it, and a person invented a patent for producing a 
species of regular irregularity all through the lace; it was done 
with sin ingenuity, and the question was whether it was an 
original invention. The regular workmen connected with the ma- 
chine euplained it to him with singular accuracy and ability. He 
had the machine brought from Nottingham and put up at the 
Institute of Solicitors in Lincoln’s-inn. He did not thiak that a 
jury could have examined that machine; it took him a very long 
time todo so. The great difficulty in the case would have been 
that they would have had to explain it to all the jurymen one after 
another. In such a case nothing in the world is gained by the 
assistance offa jury, and it was the same with many other cases. 
But patent cases were so various. Take, for instance, chemical 
patents; they are not at all of that character. A man has dis- 
covered a remarkable combination in chemistry, and the question 
whether it is new or not is of a totally different character. In the 
particular case to which he had referred he did not think that he 
would have derived any considerable benefit from the aid of an 
assessor skilled in mechanism. He was bound to say that there 
were a great number of men in court who were educated in the 
matter from the very beginning, and who had carried on the lace 
trade from the time they were boys. There were young men of 
twenty-two or twenty-three years of age who explained the matter 
perfectly on both si and then stated whatever there was in 
their favour and against the other side; they explained it ——- | 
better than any assessor could have © assessor 
have had to learn it unless he had been one of those young men. 
He remembered a remarkable instance of skill on the part of 
one of those young men, who said, ‘The effect you speak of is of 
the simplest description; I will show you how it can be produced.” 
He took a penknife and cut a particular thread. They were dis- 
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puting which thread it was that led to it, and he said, ‘‘ No, it is 
this particular thread which produces the result;” and he was 
right. A skilled Commissioner like Sir William Fairbairn might 
not have been able to render much assistance in such a case; it 
required a person who had been engaged in the manufacture of 
lac2 all his life to explain such an invention. It required no other 

rson to translate their technical words into ordinary language, 

ut of course he was obliged to ask them the meaning of a few of 
the names of particular parts of the machinery. That case was a 
} Sa one of such as relate to complicated machinery, and he 

ought that in that case he upheld the patent, which had not 
ordinarily been his experience in such cases. The general rule is 
that litigated patents are not upheld, and most frequently this 
arises from want of novelty in the invention. Patents are fre- 
quently avoided on the ground of the invention not being fit subject- 
matter for a patent, but, if it isa valuable discovery which produces 
profit, itis always the subject matter of a patent if it is new; that 
would be the guiding rule for the decision. He once had a case 
before him which he said was not a subject for a patent; it con- 
sisted of making spring hoops for ladies’ dresses —crinolines, in 
fact. The patent was displaced, amongst other things, by the pro- 
duction of a picture by Hogarth, who had drawn exactly the very 
thing. It was not subject-matter for a patent, on the ground of 
want of novelty. He thought that there was no great invention 
in it, but he did not say that if it were found useful 
to distend ladies’ dresses, something in the nature of 
crinoline might not be the subject-matter of a patent; but he 
thought thet the stringing of a few hoops one above the other 
did not require sufficient invention to form the subject-matter of a 

atent. Each case, however, must be decided on its own merits. 

e did not think it best to abolish juries entirely, but it might 
sometimes be desirable to give the parties the option of having a 
jury if they wished it. In the absence of the consent of both 

arties, he thought it best that there should be no jury. He 
Noubted whether it was desirable to appoint special judges to try 
patent cases. In the first case, he doubted whether they could ever 
get judges with sufficient knowledge for the purpose ; what they 
know, and what they have been studying all their lives, are matters 
of law. He did not think, with regard to a complicated and 
difficult machine, any one could have suflicient knowledge to be 
one of the most learned men of the court on that subject. In the 
particular instance of the lace machine to which he had referred 
he was satisfied that no person would have understood it perfectly, 
unless he had been getting it up specially. The subject is so wide 
that no man having sufficient knowledge exists. If chemical 
patents are considered as well as mechanical patents the difficul- 
ties are increased. Mr. Grove might have sufficient knowledge for 
the purpose ; he perhaps had more general knowledge on these 
subjects than anybody else, but that is from having studied such 
matters very carefully, and from being constantly employed as 
counsel in such cases. If the selection were left to the judges 
themselves, probably some one of them would more frequently 
take patent cases than others, just as in the Court of Chancery 
cases of a particular kind usually find their way to a particular 
judge, because they think, looking at his previous decisions, he 
would be favourably disposed towards them. This gives a certain 
advantage to the plaintiff, so involves a question which has often 
been discussed. At present it is left to individuals to bear the ex- 
pense of repealing an invalid patent, but it must be borne in mind 
that all patents go on by steps. It is very rarely indeed, if ever, 
that one man makes a great invention ; but he invents something 
which is added on to something else, which goes on till at last 
somebody finds the key-note, which sets it all alive. Of 
course, he cannot do it without all these other patents, 
which are practically useless by themselves, and that is 
the great difficulty in considering these questions now. No 
man invented the steam engine as it stands at present, but 
hundreds of minds have gone on making gradual improvements in 
steam engines. Lighting streets with gas was, unquestionably, a 
very great discovery, but the person who made it died, he believed, 
a pauper. Once he had consented to the appointment as Commis- 
sioner of Patents on the nomination of the Institution of Mechani- 
cal Engineers, the Chemical Society, and the Royal Society, to 
assist the other Commissioners ; these three Commissioners were 
to have no salaries. The Royal Society then threw cold water on 
the matter, saying, in effect, that the labourer was worthy of his 
hire. After his prolonged experience in patents he did not see how 
such appointments could be made ; it would be only trying patents 
twice over, because they must allow an appeal. Suppose the Com- 
mission declare it to be an old invention, while the patentee says 
it is new, it would simply be trying a patentee’s invention before 
he has taken out his specification. Assuming the law officers of 
the Crown, with or without such advice, to refuse the patent, and 
the parties to come in and appeal, it was quite possible that the 
tribunal deciding ‘on that appeal might continue to refuse the 
patent, even if there were no private opposition ; whereas, 
under the present system, a bad patent is auae granted. He 
should like to have a more accurate definition of the duties 
of the Commissioners, before giving an opinion upon the 
subject. The law officers of the Crown are now bound by the 
rules of the Commission to make some kind of aninquiry with regard 
to patents; he did not know the nature and extent of that inquiry. 
When he was Attorney-Geueral, or Solicitor-General, he used to 
grant every patent as a matter of course, unless some one entered 
acaveat. He did not look at the patent. That was since 1851, 
when he ceased to be a law officer of the Crown. He should be 
disposed to put foreign inventors on the same footing as the 
inhabitants of this country, in fact he would give them inter- 
national rights. If an invention were proved to have been pub- 
lished in another country, he should take that on the same footing 
as publication here; he would assume that it was known here if it 
were known abroad. Once he had a patent case before him in 
which it was disputed whether it had been published in this 
country before or not, in which there was enormous litigation. It 
was the patent by Mr. Bovill for utilising the small dust made by 
grinding flour, and they said that the process had been invented 
abroad, and that it had been published in this country. One of 
many instances brought forward to show publication in this 
country was a volume sent to the British Museum, which nobody, 
he believed, had seen. He did not think that it was the precursor 
of the patent; but the publication which was relied upon was 
merely the sending of this volume to the British Museum. Be- 
cause of the decided cases he could not help taking this to be 
sufficient publication, If it had been at a bookseller’s, where 
everybody might buy it, though nobody did buy it, that would 
have been sufficient publication. In what he had stated in the 
first part of his evidence, he did not mean to say that it would 
not be a great advantage if experte got up the particular case in 
dispute. Counsel, for instance, have a great advantage if 
they themselves are experts who have got up that parti- 
cular case. If it be their own speciality they are of great 
service to the judge and know much more about it than 
he does. He had never known a judge to ask an expert to 
sit with him, in the case of an intricate trial. When he was 
Solicitor-General he had frequently asked patent agents with whom 
he bad much communication at the time, to come and help him on 
the trial of a caveat that had been entered, where ‘ie had no 
counsel before him. He asked the opinion of the patent agent, 
who he thought had a good deal of knowledge on the subject, and 
was not concerned in the matter on either side. He did not know 
that there would be any advantage in reverting to the old practice 
of requiring that the specification should be completed before the 
patent was granted. ‘The great reason why people apply for 
patents is that they want to be first in the field, therefore they 
epply for patents before they have really matured the invention, 
and they obtain the provisional order as a safeguard. If a com- 

lete specification were deposited at first, he thought there would 
be cases in which patents would be set aside because of defective 


specifications. No doubt the public are all agreed that applica- 


tions for useless patents should be discouraged in the first instance, 
but the difficulty is to distinguish them, By compelling the 





deposit of a complete specification before the invention was fully 
matured, they would affect allindiscriminately. One of the most 
useful inventions of modern times is that of..the person who dis- 
covered the art of making interminable sheets of paper. A man 
discovered the art of making sheets of paper of any length. That 
patent was invalidated on atrial before Lord Tenterden on account 
of a little defect in the specification. The man had spent a very 
large sum of money on his invention, and he thought that the 
Government gave him a pension, still, he was very nearly ruined 
by his invention, though he made the fortunes of a large number 
of persons, particularly in those cases where a stamp was required 
to be fixed only on one sheet of paper. If complete specifica- 
tions were demanded at once they would invalidate certain 
patents which ought to remain valid. He had no doubt that the 
present mode of granting patents was to a large extent a fraud on 
the public, and used as such. He had had many instances of this. 
He had had many cases before him of persons who had insisted on 
patents, and induced opponents to give way because they could 
not stand the expense, though the patent itself was plainly worth 
nothing. He was not sure whether that would be ina great degree 
obviated if, in the preliminary investigations before the law officers 
of the Crown, parties were admitted to oppose. It was very difli- 
cult to know who they are who are to be allowed to oppose, and 
who not so admitted, are to be bound by such investigation. It 
would require very careful investigation, but assuming that it 
could be accomplished fairly and thoronghly, it would be a very 
good thing. Mr. Bennett Woodcroft would be a very useful 
gentleman to assist the law officers of the Crown if he were to sit 
with them. He was pot prepared to recommend any special 
amendment in the law of patents; he was of opinion that the 
patent law had better be abolished altogether, but that some 
means should be provided by the State to reward persons who 
made considerable invention, and discoveries. The tax on the 
country would be much less than it is now. If they retained the 
system of patents he did not know that they could have any deeper 
preliminary inquiry into patents than at present, yet if they could 
accomplish it effectually, and with the confidence of the public, it 
would be a good thing. The great objection to putting an end to 
patents altogether is the number of secret inventions there would 
be; persons would not disclose them. But there are a great 
number now which the owners prefer not to disclose, 
in consequence of the great expense of going to law. He 
had no doubt that the feeling in favour of patents was very 
strong throughout the country, but he thought that it was 
an erroneous and injurious opinion. Patent cases are very heavy 
and very expensive; when an invention is worth anything it is 
almost sure to be contested. It might be convenient to have a 
tribunal of a special jury, summoned in the particular district 
where the manufacture or invention was employed, but supposing 
that the new invention was likely to be very injurious to the 
manufacturers of the district, their prepossession would be in 
favour of a decision which would defeat the inventor, in which 
case he would be certain to allege undue bias. He did not think 
that persons acted corruptly in such cases ; on the contrary, they 
do not. But it is very difficult to induce a man to see the merit 
of an invention which would be very injurious to him. Without 
intending do anything which is not fair and right, he does not see 
the novelty of it. He would say that everybody knew it, but 
nobody thought of using it. This feeling is constantly found in 
courts of justice, where there is no intention whatever to do what 
is felt to be dishonest. He did not think that it would be practi- 
cable to have any tribunal to decide whether an invention was 
frivolous ; the rejected inventor would never be satisfied, neither 
would his friends. He would make prodigious complaints; and as 
everybody is fond of finding out a grievance, there would be loud 
clamours. Yet, if it could be done, it would be a very great 
advantage. Generally, he thought, there was a disposition in the 
law courts against patents, if there was any leaning at all. With 
regard to the meetings of the Commissioners of Patents, Mr. 
Woodcroft mentions to one of the Commissioners that a meeting 
is necessary, and the Lord Chancellor summons them. Practically 
Mr. Woodcroft does the duties of the Commission. 

At the closing meeting of the Committee held on Thursday, 
20th July, 1871, the members present were, Mr. Samuelson in the 
chair, Mr. Attorney-General, Mr. Macfie, Mr. Gregory, Mr. Hinde 
Palmer, Mr. Gordon, Mr. Orr Ewing, Mr. Hick, Mr. Pim, Mr, 
Dillwyn, Mr. Johnston, and Mr. Mellor. It was resolved that 
the Commissioners of Patents be requested, in anticipation of the 
event of the Committee being reappointed next session, to furnish 
information on the following ‘ee 

1, The analysis, classified according to subject matter, of the 
patents which have lapsed during the years 1860, 1865, 1870, owing 
to non-payment of the duties of £50 and £100, due at the expira- 
tion of three and seven years respectively from the granting of 
such patents, 

2. A statement in abstract, also arranged according to subject 
matter, of dealings with patents during the same years by way of 
assignments, of licenses, and of other grants of interests, regis- 
tered in the patent office. 

A draft report proposed by the chairman was then read a first 
and second time, as follows:—The Select Committee appointed 
‘*to inquire into the Jaw and practice and the effect of grants of 
letters patent for inventions,” have considered the matters to them 
referred, and have agreed to the following report:—Your Com- 
mittee have examined several witnesses upon the matters referred 
to them, and have agreed to report the evidence they have taken 
to the House, and to recommend that the Committee be reap- 
pointed at the commencement of next session, to continue their 
inquiry. 

Amendment proposed by Mr. Dillwyn, after the word “‘in- 
quiry,” at the end of the paragraph, to add these words:—‘‘ So 
far as the inquiry has proceeded the Committee are convinced, 
from the evidence already given, that a general feeling of dissatis- 
faction exists with the administration of the Act of 1852, especially 
with regard to the conflicting applications for patents, respecting 
which, during the six months of provisional protection, no infor- 
mation can be obtained. The Committee desire also to draw 
attention to the various memorials alluded to in the answers to 
questions 670 to 681, relative to the appointment of additional 
persons as Commissioners, in accordance with the first section of 
the Patent Law Amendment Act, 1852, and to other matters. In 
making this report, the Committee do not desire in any way to 
prejudice the question of the general policy of the continuance of a 
patent law, or to express an opinion as to any alterations or 
amendments to it which may be required.” This amendment was 
by leave withdrawn. 

Another amendment was proposed by Mr. Hinde Palmer, after 
the word ‘‘ inquiry ” to add the words, ‘‘ Your Committee desire 
to state, without prejudging any question referred to them, that 
in the meantime it is highly expedient that the powers and provi- 
sions of the Patent Law Amendment Act, 1852, should be fully 
curried into effect.” Question put, that these words be there 
added. The Committee divided:—Ayes, 5, Mr. Dillwyn, Mr. Orr 
Ewing, Mr. Hick, Mr. Mellor, Mr. Hinde Palmer; Noes, 4, Mr. 
Attorney-General, Mr. Johnston, Mr. Macfie, Mr. Pim. The 
paragraph, as amended, was then agreed to. Question, that this 
report, as amended, be the report of the Committee to the House 
put and agreed to. This closed the work of the Committee for the 
session. 








Souru KEensincTon MuseuM.—Visitors during the week ending 
December 23rd, 1871:—On Monday, Tuesday, and Saturday 
(free), from 10 a.m. to 10 p.m., Museum, 6455; Naval and other 
Galleries, 1032 ; on Wednesday, Thursday, and Friday (admission 
6d.) from 10 a.m. till 4 p.m., Museum, 1507; Naval and other 
Galleries, 70; total, 9064; average of corresponding week in 
er ae 7962. Total from the opening of the Museum, 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





Grants and Dates of Provisional Protection forSizx Months 


2247. Kari Wenzew Zencer, Prague, Bohemia, Austria, ‘‘ Anew method 
of manufacturing gas and graphite from mineral, vegetable, and 
animal coal, and from tar and other hydrocarbons.”—26th August, 1871. 

2441. ADRIEN VEILLET and CHARLES Verny, Rue Joséphine, Lille, 
France, ‘‘A system of electric signals for preventing railway acci- 
dents.”—16th September, 1871. 

2477. Ecutis Motynevux, jun, Loretta-terrace, Bray, Wicklow, Ireland, 
“Improved apparatus to be applied (detached or fixed) to pianos, 
organs, and similar keyed instruments, and operative for performance 
upon such without the intervention of a skilled performance.”—20¢h 
September, 1871. 

2593. Tuomas Water, Fish-street-hill, London, ‘‘ Improved arrange- 
ments for the supply of fresh hot or cold air or mixed hot and cold air 
in infirmaries, hospitals, and other buildings.”—2nd October, 1871. 

2681. Joan TaGELt, Smethwick, Staffordshire, “An improved automatic 
nut-screwing machine.”—10th October, 1871. 

2769. CHARLES ANTONIO McCaLta, Birmingham, “ A new metallic clip or 
fastening for securing the strings of ladies’ hats or bonnets and other 
articles of dress.” 

2771. CHaRLes AsnrorD, Birmingham, ‘‘ Improvements in the manu- 
facture of iron gratings for affording light and ventilation.”—18¢i 

October, 1871. 

2965. Witt1am Henry Toots, Brixton, Surrey, “Improvements in 
breech-loading small arms.”—4th November, 1871. 

3032. CurHBeERT GREENWOOD JoHNsoN, Middlesbrough, Yorkshire, ‘‘ Im- 
provements in apparatus for drying and burning bricks and other 
similar articles.”—9th November, 1871. 

$140. Joun Macrytosu, North Bank, Regent’s Park, London, and 
WituiamM Boccerr, Chelsea, London, ‘‘ Improvements in articles of 
female attire.”—2lst November, 1871. 

$198. James Lee Norton, Belle Sauvage-yard, London, ‘‘ Improvements 
in stables, sheds for cattle, and slaughter-houses, and in paving or 
flooring for the same and other surfaces.”—25th November, 1871. 

$229. Joun Duncan GavuLpie, Glasgow, Lanarkshire, N.B., ‘‘ Improved 
apparatus for regulating the speed of steam engines.” 

$233. Francois JuLes Fautman, Stockholm, Sweden, ‘‘ Improved appa- 
ratus for disinfecting and collecting foecal matters, sewage, and manu- 
facturing refuse.”— 29th November, 1871. 

$238. Tuomas Moy, Clifford’s-inn, London, and Ricnarp Epmunp Salt, 
Mile-end, London, “ Improvements in atrial navigation and in appa- 
ratus for effecting the same.” 

$239. WILLIAM Spence, Quality-court, Chancery-lane, London, “‘ Improve- 
ments in turning tools and in machinery or apparatus therefor.”—A 
communication from John Fenson, Toronto, Canada. 

3247. James MACKINTOSH, Villiers-street, Strand, London, ‘‘ Improvements 
in furnaces for puddling and otherwise treating iron, and in means or 
appliances to be used therewith, parts of which improvements are also 
applicable for conveying and weighing molten metal for other pur- 
poses.” —30th November, 1871. 

$257. CHARLES NIGHTINGALE, Sackville-street, London, ‘‘An improved 
mouthpiece for protecting the wearer against atmospheric influences.” 
—l1st December, 1871. 

3265. Bensamin JOSEPH BARNARD MILLs, Southampton-buildings, London, 
“Improvements in fastenings for stair rods and other objects.”—A 
communication from Henry Charles Marston and Franklin Wisner 
Brooks, New York, U.S.—2ad December, 1871. 

3277. ALEXANDER MeLviLLe CLARK, Chancery-lane, London, ‘‘Improve- 
ments in steam engines for obtaining an efficient steam distribution 
therein.”—A communication from Paul Henri Leblond and Albert 
Mulot, Boulevart St. Martin, Paris.—5th December, 1871. 

$283. Joun Toxin Cocina, Penzance, Cornwall, ‘ Improvements in the 
manufacture of corsets, stays, petticoats, dress improvers, belts, and 
such like articles of apparel.” 

3285. ALEXANDER Jervis, Edinburgh, Midlothian, N.B., ‘‘ Improvements 
in economic water supply apparatus.” 

$288. Joun WILLIAM WILLANS Saaw, Rochdale, Lancashire, ‘‘ Improved 
machinery for removing wool or hair from and for working or preparing 
pee and skins.”—A communication from Mr. J. Watteau, Antwerp, 

3elgium. 

3289. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improve- 
ments in kilns or ovens for burning bricks, lime, cement, pottery ware, 
bones, animal charcoal, and the like, and for baking bread, biscuits, 
and other substances.”—A communication from Charles Eugtne Emile 
Muller, Paris. 

3291. RecinaLp STaNnLeEY and Jacop Srantey, Nuneaton, Warwickshire, 
“Improvements in the manufacture of tiles and quarries.” 

3293. Joan Matratas Avcustus Strrou, Tolmer’s-square, Hampstead- 
road, London, ‘* Improvemeuts in musical instruments in which reeds 
are employed.” 

$295. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ An im- 
proved domestic fire-escape.”—A communication from George D. 
McCullen, New Orleans, Louisiana, U.S.—6th December, 1871. 

3296. Joun PrigestMaN and Toomas PriestMan, Preston Brook, Cheshire, 
“‘Improvements in apparatus for unhairing, fleshing, and scudding 
hides and skins.” 

3301. Ropert James STeete, Bankside, Sculcoates, Hull, Yorkshire, 
‘Improvements in the manufacture of varnishes and in apparatus to 
be used for this purpose.” 

3303. Witttam Rippe.t, Crosby Hall-chambers, Bishopsgate-street, 
London, “Improvements in the manufacture of paper pulp from 
vegetable fibres and in apparatus therefor, which apparatus is also 
designed to be employed in making chloride of lime for bleaching 
pulp and in other similar processes.” 

5307. Epbwarp HamMmonp BentauL, Heybridge, near Maldon, Essex, 
“‘ Improvements in hinery for facturing screw bolts and nuts, 
part of which improvements is applicable to the working of other auto- 
matic machinery.” 

3309. Sorus Emit Hotten, Gracechurch-street, London, ‘‘ Improvements 
in counting, signalling, and indicating apparatus.” 

$311. Henry Larkriy, ‘Theydon Gernon, Essex, and Wittiam WHITE, 
Thuriow-road, Hampstead, Middlesex, ‘‘ Improvements in the reduction 
of certain metallic chlorides.” 

3313. Epwarp Taomas Hucues, Chancery-lane, London, ‘‘ Improvements 
in interlaced wirework for chair seats, bed bottoms, upholstering, and 
other purposes.”—A communication from Samuel Coit, Hartford, Con- 
necticut, U.S. 

$314. Jutius Haut, Chancery-lane, London, ‘‘An improved fastener for 
gloves, stays, and other articles of wearing apparel, also applicable to 
other articles und purposes.”- 7th Decenvber, 1871. 

3315. THomas ALFRED WARRINGTON, Newgate-street, London, ‘‘ Improve- 
ments in the means of obtaining lights for smokers and others.”— 
Srmeneeieeren from Francois Louis, Rue des Marias, St. Martin, 

aris. 

3316. Taomas Unswortu, Manchester, “‘ Improvements in stretching and 
drawing rollers for spinning.” 

3317. James Mackenzie, Camden Quay, Cork, Ireland, ‘“‘ Improvements 
in the construction of double-furrow ploughs.” 

3318. Sera Joun WALtis, Spalding, Lincolnshire, ‘ Certain improve- 
ments in central-fire snap or Lefaucheux guns, applicable to single or 
double barrels, as also in the cartridges to be used with the same, a 
part of which said improvements may be adapted or applied to guns 
now in use, whether for birding or military purposes.” 

3319. CLement Grpps, Addle-street, London, “‘ An improved machine for 
distributing sand or other matters in public thoroughfares.” 

3320. ArTHuR PritcHarD, Royal Victoria Hospital, Netley, Hants, “ Im- 
provements in corks for bottles and other vessels and in apparatus 
connected therewith.” 

$321. AL¥YReD Vincent Newton, Chancery-lane, London, “An improved 
mode of preparing for spinning flax, hemp, China grass, and, and other 
vegetable fibres.” —A communication from Marie Ernest Alfred Cornut, 
Boulevart Beaumarchais, Paris.—8th December, 1871. 

3325. Wrttzam Rogerts, Westferry-road, Millwall, London, ‘‘ Improve- 
ments in valves for supplying water to cisterns.” 

3329. Tuomas Georce WEBB, Manchester, “ Improvements in the manu- 
facture of glasses for signal lamps.” 

3330. Aristipe Occront, Arundel-strect, Haymarket, Westminster, 
‘Impro ts applicable to ships’ signal lamps.” 

3331. Wittiam ATKINSON, Northampton, ‘‘Improvements in the con- 
struction of open stoves.” : 

$332, CHARLES ARMSTRONG, Godmanchester, Huntingdonshire, ‘‘ Im- 
provements in hats.” 

3333. Henry Howse, Fenchurch-street, London, and CraRves AUBREY 
Day, High-street, Stepney, Middlesex, ‘‘Improvemenis in machinery 
er apparatus for sewing. 

3334. LapisLav VosaceK, The Grove, Hammersmith, Middlesex, ‘‘Im- 
P ts apparatus for measuring, indicating, and registering 
the speed of locomotives and carriages on railways, and of steam and 
other vessels.” 

$336. Emite Bertet, Rue de Venise, Reims, ‘‘ Improvements in appa- 
ratus for imparting motion to revolving shafts.”—9th December, 1871. 

3340. Wiiu1am AntTHony Dace, Hull, Yorkshire, “‘ Improvements in the 
manufacture of varnishes, and in apparatus to be used for this 


ua ie.” 

3342. Writsam Verity and Bensamin Verity, Regent-street, London, 
“‘An improved perforated fire-clay gas burner adapted for heating or 
cookii ad 

3344. Jane orFaT, Glasgow, Lanarkshire, N.B., “ Improvements in 

uminating gas.” 


apparatus for making ill 
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8345. Wit Wister, Leeds, Yorkshire, “‘ Improvements in sewing 


$840. Lewis Scupper CuicHesTer and CuarLes Fixck Cuicuester, New 
York, U.8., “ Improvements in the preparation of grain for grinding 





into flour, and in apparatus therefor. 
3349. Wituiam ROBERT Lake, Southampton-buildings, London, ‘Im- 
ts in disint ting and pulverising machinery.” — A com- 





munication from Jerome Josiah Webster, Magog, St. Francis, Canada, 
and John H. Hall, Montreal, Canada. 

8350. Gzorce IreLanp, Handsworth, Staffordshire, ‘‘ Improvements in 
the manufacture of knives and forks.” 

$351, Jomw Witu1aM Lave, Bristol, ‘‘Improvements in stays or corsets.” 
—11th December, 1871. 

3353. Freperick Lamp Hancock and Caaries Laws Hawncook, Dudley, 


Worcestershire, ‘‘ Improvements in apparatus for reducing bread and | 


other substances to crumbs or coarse particles.” 


3354. Caartes Brown, St. Michael’s Ironfoundry, Lyme Regis, Dorset- | 


shire, “Improved apparatus for removing dust, saliva, or other 
matter or substance, to be used in connection with railway and other 
carriages.” 

3355. Epenezer Extwist.e, Blackburn, Lancashire, “‘ Improvements in 
railway si, 3.” 

3356. Dionisio Vericcato, Foley-strect, London, ‘‘ Improvements in the 
construction of metallic skeleton spring palliasses and mattreases, 
available for various descriptions uf bedsteads, sofas, couches, and for 
berths of steam and other vessels.” 

3357. Georce Evans, Norwich, Norfolk, ‘‘ Improvements in the manu- 
facture of asphalte or composition adapted for paving and other 
similar uses.” 

3358. Ratepa Hart Tweppett, Sunderland, Durham, “ Improvements in 
machinery or apparatus for riveting or punching metal.” 

3360. Bristow Hunt, Serle-street, Lincoln’s-iun, London, ‘‘ An improved 
incubator or apparatus for hatching eggs and for rearing the young 
when hatched.”—A icati — James Stone, Ceylon. 

8361. Humpurey Prippen, Bradford, Yorkshire, “Improved machinery 
or ap tus for mangling clothes and fabrics.” 

3362. JuLius WaiteHeap, Darwen, Lancashire, ‘‘ Improvements in ma- 
ney or apparatus to be employed in the moulding of sanitary tubes 
or Sy 

3363. Joun Henry Harrison, Bridge-place, Lower Bridge-street, Chester, 
“Improvements in hydraulic apparatus for raising, hauling, and 
lowering weights, applicable also for other winding apparatus.” 

3365. Tuomas Lawrence McCreapy, Southampton-buildings, London, 
“Improvements in apparatus for blending differently coloured print- 
ing inks, and forming sheets thereof, and for dividing and shaping the 





same, 

3366. Wituram Rosert Lake, Sonthampton-buildings, London, “Im- 
provements in galvanic batteries.".—A communication from James 
Smith, New York, U.S.—12th December, 1871. 

3367. Joserpn Bray, Ashton-under-Lyne, Lancashire, “‘ Improvements in 
apparatus for measuring water and otber fluids.” 

8368. Jonn BurLey WarkING, Southampton-street, Strand, London, “ A 
newly contrived closet pan to keep the liquid and solid excreta of 
human beings apart by means of a funnel-shaped compartment and 
orifice, the front of top of pan to carry off the urine by itself.” 

3369. WituiaM THomson, Glasgow, Lanarkshire, N.B., ‘“‘ Improvements 
in machinery or apparatus for boring or drilling holes.” 

$370. Georce Wass, Birmingham, “Improvements in boots and shoes.” 

3371. Eowarp CHaRes Vickers, Compton-street, Clerkenwell, London, 
“Improvements in the preparation of cotton pulp to be used as a 
substitute for leather.” 

3376. Witx1am Josep GaLe and Wit.iiam WestLey Boypen, Bristol, 
“ Improvements in the means and modes of utilising waste pieces of 
leather for the production of new and improved muterials.” 

$878. ALFreD Barrett, Reading, Berks, ‘Improvements in croquet 
stands, applicable also to receptacles for implements used in other 
games.” 

3379. Wittiam Epwarp Newton, Chancery-lane, London, ‘ Improve- 
ments in the generation of inflammable gases from coal, wood, peat, 
and other substances containing carbon and hydrogen.”—A communi- 
cation from William Elmer, New York, U.S. 

3380. Jonn Cunnincton, Oakley-square, St. Pancras, London, ‘‘ Improve- 
ments in Hy ea for insuring the proper discharge of sewage 
matters from dwelling-houses and other buildings, and for preventing 
the return of sewer gases and the entrance of vermin into the same.”— 
13th December, 1871. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 
3375. Samuet SaHaw Hepwortu, New York, U.S., “‘ Improvements in 
centrifugal machines.”—13th December, 1871. 
3409. WicLiaM Smita Ames, Guernsey, Channel Islands, ‘‘ Improvements 
in artificial manures.”—16ti December, 1871. 








Patents on which the Stamp Duty of £50 has been Paid. 


8838. Fritz Ropert-Taevrer, Chaux de Fonds, Switzerland, ‘‘ Winding 
and setting the hands of watches.”—171h Decemver, 1868. 

3885. LaurRENTIUS ANDREAS WALDEMAR LuND and EpmunpD AXMANN, 
Chandos-street. Strand, London, ‘‘ Brooches, buttons, solitaires, &c.”— 
21st December, 1868. 

$913. Wiit1am Ciay, Liverpool, ‘‘ Forgings.”—22nd December, 1868. 

10. Micuat. Henry, Fleet-street, London, “‘ Combing fibrous materials.’ 
—lst January, 1869. 

3906. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘Sheaves or 
pulleys for hoisting and hauling tackle.”—2zad December, 1868. | 

$927, JosepH WittiamM Wiison, Craven-street, Strand, Westminster, 
“ Hydraulic lifts.” —23rd December, 1868. 

3968, Joun Henry Jonnson, Lincoln’s-inn-fields, London, “ Paper tubes 
employed in the manufacture of wool, &c.”—30th December, 1868. 

3921. Georce Hookuam, Oxford, “Sash lines and pulleys, &c.”—23rd 
December, 1868. 

3935. Hrexry Rostnson, Bridge Mills, Lewisham, Kent, and Jonn Smita, 
Carshalton, Surrey. ‘‘ Dressing millstones.”—24th December, 1868. 

16. Joun Garrett Toncve, Southampton-buildings, London, ‘‘ Book- 
binding.” —2nd January, 1869. 

3917. Bensamin Wappy Mavouan, Goswell-road, London, 
liquids.”—23rd December, 1868. 

$926. Freperic PetnamM Warren, Northumberland House, High-road, 
Lee, Kent, ‘‘Cooking apparatus.”—23rd December, 1868. 

37. Aaron Wuite Cook Wittiams, Bridgeport, Tanfield, Connecticut, 
U.8., “ Lawn mowers.”—5th January, 1869. 


“ Heating 





Patents on which the Stamp Duty of £100 has been Paid. 


3160. Henry Bren, Berkeley-street, Cheltenham, Gloucestershire, “ Treat- 
ing sewage matters.”—20th December, 1864. 

3171. Joun Ramsportom and Tuomas BLackBuRN, Blackburn, Lancashire, 
“ Engines for obtaining motive power, &c.”—2ist December, 1864. 

$219. James Dope, Manchester, ‘‘ Rolling, shaping, and forging file 


blanks, flyers, &c.”—28th December, 1864. 


Notices of Intention to Proceed with Patents, 
2135. Tomas Ropekts, Manchester, “‘ Filtering liquids.”—14(h August, 
1 


2139. ALFRED Batme and ARTHUR BenJaMIN CrossLey, Halifax, ‘‘ Punch- 
ing, shearing, and cutting plates for ships’ boilers, &c.” 
2140. JAMES Irvine Lupron, Richmond, “ Deodorising and utilising 
sewage. 
2152. Writ1am RoBert Lake, Southampton-buildings, London, “‘ Steam- 
ing and cooling cloth.”—A communication from Luke M. Heery.—15th 
ugust, 1871. 
2163. FaLconerR Macken, Chancery-lane, London, “ Spinning.”—A com- 
munication from Ferdinand Spineux.—1l6th August, 1871. 
2164. WittiaM Hott, Leeds, ‘‘ Working the bellows of organs and har- 
moniums, &c.”—17th August, 1871. 
2176. Davip Patt and Henry Jounson, Birmingham, “ Thimbles used 
se J 
2177. Kenneto Murray, Tain, N.B., “‘ Fences.” 
2178. Joun Hopces, Westmoreland-street, Dublin, ‘‘ Cooking and laundry 
or stoves.”—18th August, 1871. : 
WIN Joun GrasyuaM, Shepherdess-walk, City-road, London, 


” 


2180. 


2182. James Hosxina, Stratford, “‘ Adjusting tools. 

2183. Louis Srevcer, Sunderland, ‘‘Flattening window glass by means 
8) "—19th August, 1871. 

ps Rey ws RoBFRT Breacs, Bridgewater-square, Barbican, London, 


2195. Joacuim Jonn Montero, Brunswick Villas, Hill-road, Abbey-road, 
London, “ Paper, &c.”—2lst August, 1871. 
2200. Ropert a Morrat and ALEXANDER McLaren, Glasgow, N.B., 


Treating o 
2203. Wituiam Epwarp Gepce, Wellington-street, Strand, London, “ Ball- 
Pp m cuirass.”—A communication from André Yautier, 
2205. St. Joun Vincent Day, Glasgow, N.B., “‘ Wheels of agricultural 
engines.”—A communication from Alexan Campbell and Robert 


Clark. 
2210. Wittiam Epwarp Newron, Chancery-lane, “ Skylights, 
. ry-lane, London, ylig ts, 
2211, ALFRED Vincent Newroy, 


-lane, London, ‘Spreading 





- hemp, &c.”—A communication from John Good.”—22nd August, 
1871. 


2225. Louis Pasteur, Rue d’Ulm, Paris, ‘* Brewing.”—24(h August, 1871. 
2241. PaTRICK O’Corsnor, Wavertree, ‘“‘ Hinges for automatically closing 


2247. Kart WenzeL ZenGer, Prague, Bohemia, Austria, “ Manufacturing 
graphite.”—26th August, 1871. 

2262. Witu1AM Brapsury Rosinson, Chesterfield, ‘‘ Cylinders or rings of 
boxes.”—28th August, 1871. 

2269. Epwarp Primerose Howarp Vauocsay, Chancery-lane, London, 
“Stannate of soda, &c.”—A communication from Charles Lennig.— 
29th August, 1871. 

2298. Wittiam Ropert Lake, Southampton-buildings, London. ‘“‘ Treat- 
ing hides and skins.” — A communication from Louis Frederick 
Robertson—31st August, 1871. 

2320. James HarGcreaves, Appleton-within-Widnes, and Tuomas Ropin- 
son, Widnes, “ Chlorine.”—4th September, 187}. 

2348. Joun Henry Jonnson, Lincoln’s-inn-fields, London, “ Casting 
chilled rolls.”—A communication from George Granville Lobdell. 

2356. Atrrep Vincent Newroy, Chancery-lane, London, “ Returning 
the products of combustion escaping from furnaces ”—A communi- 
cation from Charles Frederick Pike.—tith September, 1871. 

2423. Jonn Harninaton, Ryde, Isle of Wight, “‘ Imitation leather.”—14th 
September, 1871. 

2434. Tuomas Sampson, Birmingham, “‘ Dyeing woollen fabrics, &c.”— 
15th September, 1871. 

2477. Ecntrn Motynevx, jun., Loretta-terrace, Bray, Ireland, “ Pianos, 
&c.”—20th September, 1871. 

2577. James TayLor and ALBert CLeco, Haugh, and James TayLor, New 
Hey, “‘ Looms.”—29th September, 1871. 

2587. JoHANN MAXIMILIAN PLessneR, Golden-square, London, “ Motive 
power.” —30th September, 1871. 

2647. Grorce Lams Scott, Manchester, “Ventilating mines and tunnels.” 
—ith October, 1871. 

2691. Witt1aM Ropeart Laks, Southampton-buildings, Londor, “ Portable 
forges, &c.”—A communication from Philander Higly Roots and Francis 
Marian Roots.—11h October, 1871 

2764. Cuaries Denron Apet, Southampton-buildings, Chancery-lane, 
London, “ Dyeing wool, &c.”—A communication from Leon Allart. — 
17th October, 1871. 

2838. WittiaM Brovcutoy, Grand Stand, Derby, ‘ Railway communi- 
cation between railway passengers, guard, and driver.” 

2819. Isaac Woop, Greenfield, ‘* Winding frames for removing dirt from 
the yarn.”— 24th October, 1871. 

2853. Joun Henry Jounsoy, Lincoln’s-iun-fields, London, “ Roving 
frames.”—A communication from Eustis P. Morgan and James H. 
McMullan. 

2858. Witt1aM ARMAND GiLBee, South-street, Finsbury, London,‘ Musical 
instruments.”—A communication from Maria Procopé.—25th October, 
1871. 

2948. ALFRED TyLor, Newgate-street, 
November, 1871. 

2962. Epwarp Bramwe.t, Ravenshoe, Cowley-hill, St. Helens, “‘ Pre- 
paring salts, &c.”—4th November, 1871. 

3159. Joun Tessutt, Cranbourn-street, Belgrave-road, Leicester, ‘‘ Terry 
fabrics.”—22nd November, 1871. 

3199. Cuartes TovalLion, Paris, “Iron or cast iron bars.”—-A communi- 
cation from Oscar André and Jean Simon Fleury.—25th Nox 1871. 

3238. Tuomas Moy, Clifford’s-inn, Loudon, and Ricaarp EomcnpD SHULL, 
Mile-end, London, “ Aérial navigation.” 

3247. James MackInT1RE, Villiers-street, London, “‘ Furnaces for puddling 
iron, &c.”- 30th November, 1871. 

3265, Bexsamin JosepH BarRNnarD MILLs, Southampton-buildings, London, 
“Stair rods, &c.”—A communication from Henry Charles Marston and 
Franklin Wisner Brooks.—2nd December, 1871. 

$288. Joun Wituiam Wittans SHaw, Rochdale, “ Preparing hides and 
skins.”—A communication from Mr. J. Watteau. 

3293. Joan Matruias AuGustus Strou, Tolmers-square, Hampstead-road, 
London, ‘* Musical instruments.”—6th Deceit 71. 

$311. Henry Larkin, Theydon Gernon, and Wittiam Wuirte, Thurlow- 
road, Hampstead, ** Certain metallic chlorides.”—7th 1871. 

$328. CHaRLEes TovalLton, Paris, “ Preventing incrustation in steam 
boilers.”—A communication from Pierre Victor Vigier. 

3333. Henry Howse, Fenchurch-street, Londun, and CuarLes AUBREY 
Day, High-street, Stepney, London, “‘ Sewing.”—9th December, 1871. 
3340. Wittiam AntTHony Dace, Hull, “‘ Varnishes.”—11th December, 871. 
3375. Samue. Saaw Hepwortu, Yonkers, New York, U.S., “ Centrifugal 

machines.”.- -13th December, 1871. 

3409. Wittiam Smita Amigs, Guernsey, Channel Islands, “ Artificial 

manures.”—1d6th December, 1871. 


London, ‘“ Lavatories.” — 3rd 


nber, 


moder, 


ember, 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents, within fourteen days of its 
date. , 





List of Specifications published during the Week ending 
23rd December, 1871. 

880, 8d.; 984, 1s. 4d.; 1053, 1s. 4d.; 1061, 10d.; 1062, 8d.; 1063, 1s. 10d.; 
1064, 1s.; 1069, 8d ; 1074, 10d.; 1¢78, 10d.; 1085, 1s. 4d.; 1083, 10d.; 1094, 
Is. 2d.; 1102, 1s. 2d.; 1110, 1s. 6d.; 1111, 8d.; 1112, 1:17, 10d.; 1119, 
1s. 6d.; 1128, Sd.; 1129, Is. 4d.; 1137, is.; 1138, 8d.; 1141, 8d.; 1145, 10d.; 


1149, Is. 10d.; 1159, Is. 4d.; 1155, 6d.; 1158, 8d.; 1159, 10d.; 1166, 8d.; 
1171, 8d.; 1174, ls. 6d.: 1178, 8d.; 1183, 8d.; 1188, Sd.; MSY, 44; 
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ABSTRACTS OF SPECIFICATIONS. 
The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 





Class 1.-PRIME MOVERS. 


Inciuding Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, £c. 


1543. J. P. ALLEN, Devonport, “ Speed of engines.”—Dated 10th June, 1871. 

This apparatus consists of a cylindrical case in which is mounted a 
central axle carrying a pair of curved elastic arms weighted at their 
extremities and made sensitive to centrifugal action, and by their 
expansion an indicator is caused to move over a graduated dial and show 
the speed of the engine to which the apparatus is applied. 


1546. BS CowBurRN, Manchester, ‘Preventing explosions,” —Dated 10th June, 
1871. 


In carrying out one part of the invention there is a separate vessel 
having communication with the steam generator above and below the 
water line. Within this vessel is suspended a lever, from the longer end 
of which is suspended a brick or stone float, whilst the shorter end of it 
carries a balance weight to equipoise the float in water. Above the short 
end of the lever there hangs a pendant weighted valve, adjusted by a 
screw or other adjustment, so that when the water falls in the boiler so 
as to be withdrawn from the float vessel the float then pulls down the 
long end of the lever and tilts up the short end of it and lifts the valve 
fr om its seating, thereby setting free the steam to sound a whistle, and 
it will continue to do so until the water bas been supplied to its proper 
level in the boiler and in the float vessel. A glass tube water gauge may 
be attached to show the height of water in the vessel or boiler. The 
appuratus is complete in itself for attachment to the steam generator, 
and only requires bolting upon a pipe in connection with the water below 
and the steam on the upper part. According to another arrangement 
there is a small valve box or chamber suspended within an outer 
cylinder or chamber by midfeathers, leaving ports or passages through 
which steam may pass without entering the inner valve box, which has a 
lid to close the top of it. Twoof the midfeathers are tubular, to the 
steam from this inner box to the outer by distinct ways. To the valve 
in this inner box is attached a pendant dead weight, capable of being 
weighted to the requisite weight to the pressure of steam desired. In- 
side the boiler there is su ded a lever, the longer end of which is con- 
nected to a brick or stone float, and the short end of it carries an adjust- 
able balance weight, When the water gets too low in the boiler the float 
pulls down the long end and tilts up the short end, and brings pivots 
thereon up to the collar on the pendant weight, and lifts the valve 
inner box, and lets the steam escape throug! the lateral passage into the 


to pr ion. The valve will remain open until the 
right level of water in the boiler is restored. According to another part 








| of the invention the top of the outer cylinder or chamber is covered by 


another hollow chamber, into which steam is introduced by the annular 
ports or passayes. On the top of this chamber there are applied small 
pipes containing brass rings or cups as seatings, on to which is dropped a 
similar number of pendant dead external weights, each containing a 
brass spherical valve, by which fall these pipes will be sealed until the 
steam in the boiler has attained the desired pressure, when the surplus 
will blow off simultaneously by these pipes. There is also applied an 
umbrella or focus shell over these pipes to collect the steam or to conduct 
it to any place desired. The object of employing series of small valve 
passages is, by increasing the circumference and lessening the areas, to 
use less weight and reduce the cost without impairing the efficiency of 
the apparatus by extending the outlets for the escape of steam. Varia- 
tions may be made in the arrangements of the parts as thus described. 


1551. A. De Berove, London, “ Supplying water to steam boilers.”—A 
communication.— Dated 12th June, 1871. 

Equalising box or chamber with communications with boiler above and 
below water level. Injecting tube within same and pistons in tube for 
separately passing small quantities of feed-water through the box into 
boiler and taking away steam in place of the injected water. Water 
taken from and said steam blown off into a reservoir, which is supplied 
by a pump worked by the apparatus. Exhaust steam of engine is 
delivered into the reservoir. 

1552. R. Lone, Liverpool, *‘ Iacreasing the circulation of water."—Dated 
12th June, 1871. 

The features of novelty which constitute this invention consist in in- 
creasing the circulation of water in steam boilers, and in directing the 
circulation in such a manner that it will cause currents, which will carry 
with them any deposit left by the evaporation of water, and place such 
deposit upon plates specially formed for this purpose, which plates also 
serve to direct such currents, and to a certain extent mitigate the great 
evils known in steam boilers as incrustation and priming. 

1556. 8., J., and R. Turnwer, Rochdale, Lancashire, “‘ Packing for stufing- 
boxes.” —Dated 12th June, 1871. 

Hitherto such packings have been made from a kind of tape composed 
of jute, hemp, ur other suitable fibrous material, such tape being woven 
with two selvages and of the width of the required packing. They pro- 
pose to take canvas, cloth, or webbing composed of similar materials, 
and of the ordinary width, and saturated with oil, tallow, or other 
fatty matter, and to cut such cloth up into strips of about double the 
width of the packing required, and then to fold in the two edges of such 
strips till they meet in the centre or thereabouts, and thus form a 
doubled strip of the width of the packing, having previously spread upon 
that side of the woven fabric which is to be folded inwards a thin layer 
or coating of mineral lubricating material, such as soapstone, plumbago, 
or other suitable and known lubricating material or composition, either 
in the form of a powder or mixed into a paste by the addition of oil or 
tallow. 

W. E. Simonns, Hartland, Connecticut, U.S., “Controlling the speed of 
steam engines.” —A communication.— Dated 13th June, 1871. 

This invention consists, briefly, of two pulleys upon the same shaft, 
one of which is the frustrum of a cone, of the same diameter in the centre 
of its length as theother of said pulleys, which is of regular construction; 
both are driven by belts from the same drum. The pulley of regular 
form drives the shaft upon which the two pulleys are hung by means of 
a pin driven through from its surtace into a slot made lengthwise in the 
shaft, leaving the shaft free to move back and forth lengthwise. This 
pulley also drives a common ball-governor, and the governor controls the 
sidew'se movements of the belt which drives the conical pulley, so that 
when the balls rise the belt moves to the small end of the pulley, and 
vice versa, When the balls fall. The conical pulley has a female screw 
through its centre fitting on a male screw on the shaft on which the 
pulleys are hung, and when the conical pulley runa faster than its fellow 
it will move the shaft lengthwise in such direction as to make it (by 
means of proper connections) shut off the supply of power till the speed 
is reduced to the proper rate. The opposite action takes place when the 
conical pulley runs slower than its fellow. The effect is to let on or shut 
off the supply of motive power till the desired rate of speed is attained, 
and then leave the inlet valve or gate at that point till some farther 

hange is necessary. 








Class 2,- TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1547. J. Moopy, Rye, Sussex, “‘ Movable keels.” —Dated 10th June, 1871. 
These improvements have reference to the constructing and fixing 

of keels for flat, round, sharp, or other bottomed ships, boats, or other 
vessels. They consist in fitting and securing to the bottom of such ships, 
boats, or other vessels, one or more keels, parallel or otherwise, which 
are hinged or otherwise suspended either to the bottom of such boat, ship, 
or other vessel where the same is built without a keel ; and in case of a 
boat, ship, or vessel built with a keel, then the inventor fixes an addi- 
tional keel, hinged or otherwise suspended to such keel. To these keels 
chains, or ropes or other mechanical contrivances, are attached, whic! 
may be carried up the sides of the vessel and on to the deck, or through 
water-tight pipes or tubes, and these ropes or chains, or other mechanical 
contrivances, may be tightened so that the keel or additional keel may 
be kept in a fixed or rigid position when the ship, boat, or vessel is in 
deep water, and when the boat, ship, or other vessel is in shoal 
water, or going on shore, the keel can be drawn up against either 
side of the bottom of the boat, ship, or vessel by operating on these 
chains, or ropes, or other mechanical contrivances. 

1567. G. Barker, Glasgow, and J. McFartane, Middlesbrough-on-Tees 

* Rails for railways.”— Dated 14th June, 1871. 

This invention substantially consists in making the bearing or running 
T-head and centre feather part of the general rails for railways and tram- 
ways either of steel hardened or of chilled cast iron, in short lengths 
proportional to the hardness and breakable nature of the particular me 
employed, either hardened on the top only or throughout the whole body. 
These*new hardened parts of the rails are bolted between long kneed or 
angle iron bars, rolled or formed of ordinary iron or unhardened steel, 
having their joints alternating on the opposite sides, or breaking band, 
thus' forming a continuous fish-jointed articulate elastic rail, notwith- 
standing its hardness, which angle irun has the lateral projecting sides 
at the bottom made narrow or broad to form a flat or curved sole respec- 
tively, so as to be secured to cast or malleable iron chairs or sleepers, or 
to transverse or longitudinal wood sleepers or beams, or to the ballast or 
ground of the roadway itself. These new single compound rails so made 
are secured to each other to form a duplex line of rails to the proper width 
or gauge by transverse tie bars or rods in a usual manner, secured to the 
vertical webs or horizontal flanges, or to both. The hardened or chilled 
new parts of the rails are made into their articulate lengths of from éft, 
to 4in. (in accordance with the short breakable quality of the hardened 
steel or iron used), either jointed at their ends with*abutting or spliced 
joints, or formed in long lengths and split or broken into the short 
loathe after being bolted together or allowed to be broken by the action 
of the rolling stock after being laid down. 

574. Captain A. Hamitton and J. Sax, London, “ Signalling apparatus.” 
Dated 14th June, 1871. s 

The object of this invention is to give a few simple signals to a person 
a short distance off by means of an index pointing on a dial, The appa- 
ratus is suitable to be used in carriages to enable a person inside to 
instruct the driver. 

1578. J. H. Jouxson, Lincoln's-inn-fields, London, “‘ Ships for transporting 

petroleum, dc.”—A communication.—Dated lith June, 1871. 

The leading feature of this invention consists in protecting the cargo 
space of petroleum vessels from the engine and boiler space by means 
of double bulkheads and sides, having the intervening space filled in 
with steam, water, Portland cement, or other fire-resisting medium ; 
also in applying steam jets to the vent pipes to facilitate the expulsion 
of the gases or vapours arising from the cargo space. 

1601. J. Saxny, Kilburn, “ Locking apparatus for the points and signals on 

railways.”—Dated 17th June, 1871. 

At the side of the notched quadrant into which the spring catch-rod 
latches the inventor mounts a slotted rocker free to osctilate vertically 
on « pivot situated between the notches of the quadrant midway or 
or nearly so in the stroke of the lever. A projection from the spring 
catch rod works in the slot of this rocker, aud one end of this rocker is 
connected to a vertically sliding bar. Some of the vertically sliding bars 
are made with oblique sides working in slots of horizontally sliding bars, 
and others of the vertically sliding bars have slots in them in which the 
horizontally sliding bar can move to and fro. The horizontally sliding 

have, at proper , notches in them through which the vertical 
dawn. The action of the apparatus is as follows :— 


bars can work up an 
On grasping the spring catch of a lever so as to raise it out of the notch 
of the quadrant, its projecti in the slot of the rocker causes it 





pro) acting 
to oscillate on its pivot. By this movement the vertical bar connected 
tothe rocker is moved vertically. When this bar has oblique sides its 
vertical movement imparts a horizontal movement to the horizontally 
sliding bar into which it is notched. When the vertical bar has slots in 
it, it is moved across the path of the horizontal bars which present 
notches for its passage. Thus the act of moving the apring catch either 
moves a horizontal bar or causes the movement of some of the horizontal 
to be prevented. As the lever is moved over, the projection moving 
ot of the rocker maintains it in its position, and on releasing 
acting on the rocker on the other 


of its rod, 
the spring catch the descent of its ot tee bas to it. The 


side of its fulcrum, adds to the movement 
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movements thns imparted from the spring catches to the several vertical 

and horizontal bars effect the ae unlocking of the levers to which 

these bars are respectively connec 

aes, < Pace, Glasgow, “ Ti ys and railways.”—Dated 17th June, 
1871. 


In carrying out the invention, the part of the structure on which the 
wheels are to run is one modification, a wrought iron or steel rail, which 
in cross section is shaped like the letter L inverted (r1) for the right hand. 
and the reverse ( 4) for the left-hand rail. This rail is in each case fixed 
on 2 continuous cast iron or malleable iron sleeper, having two projec- 
ting ribs along the top, and the middle space between the ribs being dove- 
tailed in cross section to receive the vertical web of the rail. together 
with iron keys, by which it is setured. Ay another modification, a pair 
of the rails are used at each side, being fixed by iron wedge keys in 
grooves or jaws, formed in the middies of thé tops of (continuous) cast 
iron or malleable iron sleeper blocks, In applying pairs of keys for 
securing railway rails in their chairs, one of each pair assumes the form 
of a gib, or is made with lugs engaging on the sides uf the — of the 
chair so as to hold it in position whilst the other key is being driven 
into its place. The tie bars are notched to fit the bottoms of the rails, 
and the rails enter down into the notches, and so lock the tie bars in 
position. Or comparatively broad tie plates may be applied at the joints 
of the continuous sleepers, being placed beneath the sleepers and fixed to 
the two pairs of ends, 


1616. E. R. Hanpcock, Piccadilly, “ Propelling vessels.”— Dated 20th June, 
1371. 





‘ 

The peculiar features of this invention consist in placing the propeller 
completely under the water, and confined in a case and acting at right 
angles to the course or side of the vessel, the revolution of which pro- 
peller is assisted by a novel description of tooth or cug wheels. j 


Class 3,-FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, dc. 

1538. R. D. McKe..en, Manchester, “ Winding or balling cotton, &c.”— 

Dated 1th June, 1871. 
This invention consists of improvements in a former invention for 
which a patent was granted to the present inventor on the 5th of 

February, 1868. In the present invention, the tickets are removed 








singly from the ticket-holders by hollow fingers, being retained on 
the said fingers by the suction of air until presented at the ends | 
of the winding spindles. The suction of air entering the winding | 
spindles removes the tickets from the fingers. The tickets are | 
raised in the holders by elastic cords. The end of each thread | 
is hel’ by a spring clip attached to the “‘doffing cup,” the nippers | 
formerly used being dispensed with. The flyers are driven by a back | 
shaft with bevel gearing, and the “stops” are fixed on the said shaft | 
instead of on each flyer. The bar connecting the ‘‘doffing cups” is | 
actuated by a shaft which receives an intermittent motion from one of the | 
two shafts which formerly actuated the “nippers,” the other shaft being | 
dispensed with. The ‘‘tappet shaft” and the shaft driving the spindles 
are driven by trains of spur gearing. A head stock, containing the 
gearing and the principal motions, is formed at one end of the machine. 


1542. J. Keats, Leek, Staffordshire, “ Sewing thread.”—Dated 10th June, | 
187 


aa. 

The First part of this invention relates to an improved mode of distri- | 
buting the inequality which is supposed to be due to the gradual | 
exhaustion experienced by the silkworm in giving out the silk fibre ; and 
the Second part of the invention relates to a mode of twisting silk and 
— and at the same time converting them into a cable-laid 
thread. 

1573. C. Parkinson, Accrington, Lancashire, “* Beaming or warping ia- 
chines.”—Dated 14th June, 1871. 

The features of novelty in this invention consist, First, in the applica- 
tion to the frictional apparatus for driving the weaver’s beam of a 
graduated ring, for enabling the operative 'to apply a given amount of 
pressure to the frictional apparatus, and which indicated pressure can 
always be repeated with certainty by moving the graduated ring to the 
same point. Secondly, for the purpose of utilising friction for reversing 
or aiding toreverse the beam inthe warping machine. The inventor em- 
ploys two straps, one crossed and the other open, leading {and giving 
motion to two separate pulleys in opposite directions. These two pulleys 
he makes halves of two separate friction boxes, the other halves between 
the two boxes he makes capable of attaching either to the one or to the 
other by means of the well-kno-vn fork and ring groove. By means of a 
novel treadle or combined treadle and handle he throws in either 
the backward or forward friction as necessity may require, and by means 
of the before mentioned treadle he can put any desired amount of pres- 
sure upon the friction, soas to drive the machine at full speed by putting | 
on full pressure or by reducing the samv; he employs the friction simply | 
to aid the operative in turning the machine by hand in the required | 
direction to find the broken end. | 


1581. A. Wappixcton and W. J. Turner, Bradford, “‘ Singeing textile 
fabrics.” —Dated 15th June, 1871. 

The invention relates, First, to means of shutting off, or partially 
shutting off, the supply of gas to the jets or burners employed in such | 
machinery, when the fabric is chapped in its progress through the ma- , 
chine, in order {that the piece may not be scorched or burnt at such | 
time and when the piece or series of pieces has passed through the | 
machine. In carrying out the invention, an extra roller is employed 
in addition to the drag roller or rollers. Forked levers operated 
by the strap guide motion are employed to raise the extra roller 
on to the drag roller, and the roller will be there retained by the 
friction and revolutions imparted to it by the fabric, but imme- 
diately the fabric is stopped in its progress through the machine, or 
the length of fabric has passed through the machine, the roller will fall 
on to the inclined brackets to support it at its lower position, and in so 
doing it will come in contact with a lever or levers, one end of each of 
which is connected to a rod or bar, which by other levers is connected to 
a lever affixed to the gas supply tap or valve, and in so doing will | 
shut off, or nearly shut off, the supply of gas to the jets or burners. | 
The forked levers slide up and down in brackets and are jointed ' 
at their lower ends in such manner that they can only turn in one 
direction. A cam surface affixed to the bars or rods operating 
the strap guide motion when the machine is started come 
under the forked levers and raise the extra roller on to the drag 
roller, and in so doing liberates the levers operating the gas 
supply tap or valve, but immediately the cam surface has passed the 
lower end of the forked lever it will leave that lever free to fall into 
position to be again operated upon. When the machine is stopped after 
a piece or series of pieces has been singed or otherwise, the cam surface 
affixed on the strap guide rods will come against the lower ends of the 
forked Jevers and turn the same out of the way; but as soon as the cam 
surface has passed they will return to their normal positions, and, at the 
same time, the roller will fall and act on the levers operating the gas 
supply tap or valve ard turn off the gas. The invention relates, 
Secondly, to applying spiral revolving cutting cylinders to machinery for 
singeing textile fabrics in order that the fabrics may be singed and 
cropped without leaving the machine. The invention relates, Thirdly, to 
arranging two ledger blades to each cutting cylinder in such position 
that the fabric under operation may be cropped twice by the same cut- 
ting cylinders. Rollers or bars support the fabric in its passage through 
the machine. 

1583. J. Pearson, Nottingham, “‘ Dressing, dyeing, scouring, and bleaching 
goods.” —Dated 15th June, 1871. 

The inventor proposes to use in each of the several processes of dress- 
ing, dyeing, scouring, bleaching, and fulling, or milling silk, cotton. or 
worsted goods, or goods manufactured of mixed materials, hot water, 
and a solution of soap made with pure or very nearly pure soft water, ob- 
tained by condensing the steam of water instead of using the water 
usually employed, by which he effects a considerable saving in the quan- 
tity of soap usually employed in the above-named processes. 

1586. an OvenERTS, Ardee, Louth, ‘‘ Pressing cotton, &c.”—Dated 15th June, 


This ists in combining the principle of the alternately right and 
left-handed tangent screws and nuts as explained in provisiona specifi- 
cations No, 1369 and No. 1539, with two followers or rams working in 
opposite directions from opposite ends or sides of the press. Twice the 
pressing speed is thus obtained. 
1590. J. Pearson, Nottingham, ‘‘ Dressing, dyeing, scouring, bleaching, 
and fulling or milling.”—Dated 15th June, 1871. ‘ 
For the hot water and the water used in making solution of soap used 
in the above processes, pure or nearly pure soft water is employed 
obtained by condensing steam. 


eS A. and T, Wirnam, Durnley, “ Winding frames.”—Dated 21st June, 
aa. 








Firstly, the novelty ists in suspending by means of curved arms 
from the lifting rail of winding frames a longitudinal rod under which 
the yarns in their passage from the cops to the bobbins pass, a varying 
tension being given to the yarn by such rod through the medium of 





curved surface brackets upon which the bowls of the arms‘ supporting 
such rods traverse, the purpose and design of which is to enable such rod | 
in its traverse to exert, by reason of the peculiar curved bracket, a | 
greater tension upon the yarn as it approaches the top and bottom of 
the bobbins with every rise and fall of the lifting rail, giving by this 


means a finished profile to the completed bobbin when full of yarn. 
Secondly, the novelty consists in adapting to the lifting rail on either 
side] ef the guide plates, and immediately below the running threads, a 
tape, ribbon, or band, that is caused by every rise and fall a 


the lifting 


rail to traverse to and fro, which means the fly left by the threads 

ig through the guides is instantly transferred from the surface of 
the tape to the threads, ithereby preventing the accumulation 
of fly and sluggs or flukes in the yarn. 


Class 4.—AGRICULTURE. 
Including Agricultural — Windlasses, Implements, Flour 
8, 





1537. J. Davey, Crofthole, Cornwall, “ Double-furrow ploughs.”— Dated 
10th June, 1871. 
This invention sists of an imp d construction of double-furrow 
turnwrest ploughs, by means of which every furrow is thrown one way. 
Wricut, Hannah, Lincolnshire, ‘‘ Potato drills.”—Dated 13th 
June, 1871. 
Furnishing potato drills with a wheel with cups or buckets attached 
thereto, or thereon, in the place of an endless baud or chain composed of 
buckets and their connections, 


1566. t CuapMan, Collinsville, U.S., “Gang plough.”—Dated 13th; June, 
1871 





This plough has two wheels with an axle sunk somewhat below the 
centre of the wheels. To the centre of the axle a plate of metal is 
attached, to the top of which another plate is pivoted so as to be free to 
revolve ,horizontally thereon. To the top of this last plate a standard is 
attached open up through the centre. A block slides on ways vertically 
in this open centre, and by means of a collared swivel in its centre sup- 
ports the plough beam, which extends both ways equally from the axle, 
and has two complete sets of ploughs upon opposite sides, a set of right- 
hand and a set of left-hand ploug! Thess ploughs can be revolved so 
as to put either set at work by means of a worm hung in bearings on the 
sliding block and meshing into a worm wheel on the swivel. The sliding 
block (with beam and ploughs) can be lifted up so that the ploughs will 
clear the ground by means of a small hydraulic jack attached to the 
standard at its top and to the sliding block at its foot. The plate to 
which the standard is attached at its foot is revolved horizontally on the 
plate beneath it, attached to the axle by means of a worm attached tothe 
je sd plate and teeth for the same on the lower plate. To the front end 
of the beam a gauge wheel, which can be fixed at different heights, is 
attached. To the front end of the beam is also attached the arc of acircle 
in metal, whose centre is the centre of the beam, and on it is a sliding 
clamp attached to a draw bar, whose rear end is attached near the centre 
of the beam; to the front of this clamp the power is attached. After the 
ploughs have been once across the field the whole gauge is turned around 
the ploughs, lifted and turned over, then swung horizontally into posi- 
tens and it is ready to go straight back across the field and leave no dead 

urrow, 
1575. F, H. Trevituick, Guildford-road, Surrey, ‘ Apparatus for excava- 
ting land.”—Dated 14th June, 1871. 

This provisional specification describes forming a canal or cutting by 
a series of ines with ex ting buckets at the front ; the machines 
are arranged in echellon, and advance as the work progresses. The ma- 
terial is discharged into tubs and carried away by endless travelling ro) 
passing from the machines over the spoil banks on either side to pulley 
carriages travelling on railways beyon The tubs discharge as they pass 





| over the banks. 


1577. J. J. Franks, Stroud, “ Iron rails for fencing.”—Dated 14th June, 
1871 


Rails of iron of convenient form are fitted between the fence posts to 
which they are secured by other pieces of iron which clip them, and are 
themselves secured to the posts by common screws, and the wood poles 
are riveted to the iron rails. 

1582, T. Howcrort and A. McGrecor, Bedford, Lancashire, “‘ Reaping and 
mowing machines.”— Dated 15th June, 1871. 
This invention has for its object improvements in re :ping and mowing 


| machines, which improvements relate, First, to the delivery apparatus 


of that class of reaping machines wherein the cut grain is delivered in 
sheaves by means of rakes jointed to an upright revolving spindle, and 
acting on a curved platform. To the top of the said spindle the rake 
arms are jointed, so that they can rock in a vertical plane, and as they 
revolve therewith their path is regulated by an inclined circular plate 
or disc fitted on the upper end of the vertical tubular bearing, through 
which the upright spindle passes. This inclined circular plate or disc is 
formed in two parts, the inner or central part being keyed or fixed 
firmly to the upright tubular bearing, and the other or outside ring or 
periphery is connected to the inner plate by a pin, the axis of which is in 
a line with the forward motion of the machine, that ia at right angles to 
the cutter bar. The Second part of this invention relates to improve- 
ments in the convertible or combined reaping and mowing machine, 
for which letters patent have been previously granted e invento: 
(No, 658, 1869), and consists in the use of an internal wheel for both 
reaping and mowing, attaching one internal wheel to the axle on the inner 
side of each travelling wheel, and they obtain the required variation in 

by having these internal wheels of different diameters, the larger 
wheel and pinion being used for reaping, and the smaller one for 
mowing. 











Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
1539. W. Pouparp, Blackfriars-road, and J. Tnomson, Old Kent-road, 
London, ** Ventilating buildings ”—Dated 9th June, 1871. 

According to this invention, atmospheric air is forced from a reservoir 
through pipes leading to different parts of a tunnel or other passage or 
place, the reservoir having a heating or cooling medium to act upon the 
air. The reservoir is similar to a gasometer. 

1536. 8S. H. Huntty, London, ‘' Cooking stoves.”—Dated 10th June, 1871. 

This invention consists in constructing the fireplace as a vertical or 
inclined chamber, into which the fuel is introduced at the top, while at 
the lower part are fixed vertical or inclined grate bars through which the 
air enters. Opposite the grate bars is formed the opening leading into 
flues which pasa under the hot plate and around ovens or other part of 
the stove and thence to the chimney. The s in front of the bars may 
either be open or closed, and may be used either as a hot plate or for 
roasting. The sides of the chamber may be made of fire-brick or with 

paces, or air is caused to — through perforations at the top 
through hollow sides, so as to impinge upon the burning fuel. In some 
cases the hollow-sided chamber is employed for the passage of air in 
combination with bottom instead of side grate bars. 
1544. W. Tavener, Hinton, Hampshire, ‘‘ Raising and lowering window 
sashes.” —Dated 10th June, 1871. 

The invention consists, as regards lowering, in employing two cords, 
ont connected to each of the balance weights of tbe sash, the other end 
of each cord is passed over guide pulleys sunk in the upper part of the 
window frame, and the ends of the two cords hang down inside the room. 
On pulling these two cords the two balance weights are raised up, and the 
sash being then unbalanced, slides down to a corresponding extent. For 
raising the sash two other cords are used, one being fixed in each of the 
sash line grooves of the styles, and the two free ends, being carried over 
guide pulleys also sunk in the window frame, hang down inside; these on 
being pulled draw the sash up. 


1557. F, Bennett, Ipswich, Suffolk, “‘ Roofing tiles."—Dated 12th June, 
1871 


aa. 
This provisional specification describes a roofing tile of a novel and 
peculiar form, 





Class 6—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpo.vder, Im- 
plements of War for Coast Defence, Gun Carriages, &c. 
1532. oe CricuTon, Islington, “‘ Breech-loading jire-arms.”—Dated 9th June, 
187 


Construction of breech and lock mechanism of breech-loading fire-arms. 

1572. W. Ricnarps, Birmingham, “ Fire-arms and cartridges for the same.” 
—Dated 14th June, 1871. 

These improvements in breech-loading fire-arms refer, First, to fire- 
arms descri in a prior patent, No. 2506, year 1862, and have for their 
object to simplify the construction of the said fire-arms so as to facilitate 
their fact by hinery. The body of the gun is connected to 
the barrels by a hinge or knuckle joint, a curved block on the under side 
of the barrels cnpeaing with a slot in the body, fixing the barrels against 
the face of the break off and resisting the force of the explosion. The 
projecting end of the rib and hook termination are made with parallel 
sides, and the barrels are bolted down by a bolt engaging with the end of 
the rib and urged forward by a coiled spring. The bolt is withdrawn to 
release the barrel by a lever on the tang of the break off. These improve- 
ments in breech-luading fire-arms refer, Secondly, to the drop block guns 
described in patents No. 2527, year 1869, and No. 2809, year 1870. The 
nose of the hammer is made separable from the hammer for repair or 
other poe, and the block is made solid atits rear end, the block being 
provided either with a stud for holding in its place, or with trunnions on 
which it turna, To examine and clean the barrel, a hole is made in the 
rear end of the breech or body through which a rod can pass, a shield 
preventing tho escape of gas ween the block ard body. The gu 
which contains the lock is made of two parts, one carrying the lock- 
work, and the other —_ holding the whole together. A curved incline 
or hook is made on that of the hammer on which the main spring 
acts, the h fficient thickness to allow of the mainspring 
working inside the body of the hammer. The cocking lever is placed at 
the side of the gun, or an ordinary side cock is outside the body 











The extractor is ‘provided with a heel for 
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cartridges consist princi; making cases 
4 flanges, as follows : 


ou! of the 
By me' of manufacture head of case is not su 
the strain or compression of the dra 
iio wadnal 





much nger than the heads of cases made in the ordinary way. 
The p rr cap having an internal por- 
tion, between which and e cap the fulminate is intro- 


ry 
duced. The priming is ignited by being k between the raised part 
of tbe priming cap and a raised conical anvil at the bottom of the priming 
chamber in the head of the case, the flash 
in the anvii to the gunpowder of the cartridge. Inst 
base and body of the cartridge case from one piece of metal, the base may 
be made of one piece and the body of a separate picce. 


Class '7.-_FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstry, Ornaments, Musical In 
struments, Lamps, Manufacture of Dress, &c. 

1549. G. Wricnt, Westminster Bridge-road, London, “ Billiard tables.”— 

Dated 12th June, 1871. 

Adjusting billiard or other tables or surfaces by screwed spindles 
in the legs thereof worked by bevel gearing. 

1569. P. H. SamvueEts, London, “ Spring mattress.”—Dated 14th June, 1871. 

This spring mattress consists of two frames, an upper and a lower one, 
between which are inte the usual helical or coiled sp: This 
mattress differs from all others in that it is entirely without sides and 
ends, and that it is at the places where these sides and ends are in other 
spring mattresses quite open, admitting of the free passage of air, the 
two frames being there united only by straps of webbing or other such 
like material. This construction admits of the framestouching each other 
at either of their edges upon the application of p ; it is th 
more elastic and springy than other mattresses. 

1580. T. J. SeaRLe, Camberwell, ‘‘ Bedsteads.”—Dated 15th June, 1871. 

In order to exclude vermin from the joints of bedsteads the invent 
forms the posts, or it may be the side and end frames in two parts, 
leaving a space ketween, in which the part to be united is inserted and 
secured together by screw bolts, Conc~ved blocks are inte’ in the 











spaces between the parts, which bluk: are forced by the pressure 
against or indented in the frames with the above object, 

Class 8.-CHEMICAL, 
Including Special Chemical and Pharmaceutical Preparations. Fuel 


and Inghting Muterials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cement, Paint, Manures, &c, 

1558. W. E. Gepar, London, “Lime kilns."—A communication.—Dated 
12th June, 1871. 

This invention relates to a system of coupled lime kilns with inverted 
flame and continuous fire, the advan being relatively cheap con- 
struction of the work with solidity and facility of repair, economy of 
manual labour, and salubrity for the labourer, economy of fuel and 
facility of burning fuel of any quality, and facility of stopping or of 
simply slackening the working without putting out the fires. 

1559. J. Hunter, Coltness Ironworks, Lanarkshire, “‘ Utilising waste gases.” 
Dated 13th June, 1871. 

The feature of novelty which constitutes this invention is the com- 
bining of ovens or kilns with those blast furnaces which are constructed 
with one or more sets of flues at or near to the upper part, the waste 
gases of the furnace passing through and calcining the materials in the 
oven or kilns, 

1579. G. E. Marcuisio, London, “‘ Apparatus for extracting olive oil.”— 
Dated 14th June, 1871. 

This invention consists in applying heat, preferably moist heat, to the 
centres of the bags containing the meal or skins from which olive oil is 
extracted during the process of pressing. Also in the combination of 
sliding telescopic or spiral perforated pipes with the centre of the top 
or hollow plate of the press for admitting hot air, steam, or hot water 
into the centre of the pile of bags, each bag having an opening in its 
centre through which the said central perforated pipe is passed. Also 
in making the top or head of the press removable, so as to afford more 
room for filling the upper bags and to dispense with the packin, 
ordinarily in uced between the top of the pile and the under side o’ 
the head of the press. Also by directing jets of hot water on to the 
edges of the bags from perforated pipes surrounding the pile of bags at 
convenient heights, in order to wash the same and liquify the thicker 
portions of oil adhering thereto, 

1589. J. B. Spence and P. Dunn, Manchester, “‘ Tredtment of natural phos- 
phates.” —Dated 15th June, 1871. 

This invention ists in a treat t of natural phosphates of alumina 

for obtaining sulphate of alumina and phosphoric acid. 








Class 9.-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries, 
1535. W. A. Lytrrie, Hammersmith,} London, “ Voltaic batteries.” —Dated 
10th June, 1271. 

The features of novelty in this invention are, First, that instead of each 
cell of a battery containing only one pair of voltaic elements, any number 
of pairs may be contained in the same cell, provided two insulated cells 
are used; and the metallic connections are so arranged that when the poles 
are not united in circuit there shall be no voltaic connection between the 
positive and negative elements of the same cell. Secondly, the employ- 
ment of graphite, binoxide of manganese, and zinc as the solid constituents 
of a battery arranged ding to the Leclanché battery principle as 
regards the compound graphite and manganese element, but with this 
essential difference, that the c! of sal iac shall be contained in 
the graphite cell only, and not in the zine cell as in the Leclanché battery. 
Thirdly, the coating of wooden or other joined battery boxes with a 
weven fabric so prepared as to act the part of a waterproof sticking 
plaster. 

1597. R. B. Lee and 8. A. Rocers, Manchester, ‘‘ Metallic posts.” —Dated 
16th June, 1871. 

The First portion of this invention consists in forming telegraphic or 
other posts, poles, masts, or columns of two bars or rods of metal bent 
into a right-hand and left-hand spiral placed one over the other and 
riveted together at the points.of intersection of the convolutions. The 
said rods are bent into the spiral forms on grooved man: , or on man- 
drils fitted with removable pins or guides, und the holes for the rivets 
are punched or drilled whilst the spirals are in the mandrils. A Second 
part of the invention relates to the tightening of telegraphic and other 
wires. The wires are tightened by being wound on a spindle or on two 
spindles fitted to be revolved in a metal frame by means of a key, back- 
ward rotation of the spindle or of each spindle se prevented by a 
catch which is hinged to the said frame and is formed to fit on a square 
portion of the said spindle. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
1526. B. A. Norris, Harrow, Middlesex, “* Preserving and exhibiting 
photographs.”—A communication. —Dated 9th June, 1871. 

This invention consists of exhibiting photographs and 
glazed apertures im a box or case which may be locked. The pictures are 
placed on a continuous band, which runs over two or more cylinders, 
which may be actuated by a band and spur wheel set in motion by a knob 
worked by hand. A spiral spring passing through the cylinder regulates 
the tension. : ‘ fe 
1528, J. Ropertsox, Glasgow, “ Turning, boring, shaping, grinding, and 

polishing metals, &c.”—Dated 9th June, 1871. 

This relates to new mechanical combinations and devices for facilitating 
the several operations mentioned in the title. The First part consists 
mainly of certain forms of rotatable face plates, drivers, chucks, and cutter 
blocks or rings, each without un axis spindle such as is used in fixed 
headstocks fo: ‘orming the operations now effected in es turn- 
ing lathes and on or by rotary cutting and grinding machines and tools. 
The Second part consists essentially of internal annular hollow chucks or 
rings, arranged to be rotated at high speeds, filled or ly filled 
with sand, emery, or other granular matter, to which water, acids, 
or other liquids, may be added, or with stone or grinding — During 
rotation the centrifugal force causes the granular or other matter to 
8 around within the annular space. Apparatus of this kind is 
suitable for grinding, reducing, polishing, and the like. The articles may 
be applied to the surface of the granular or other matter or held amongst 
it. 











1539. R. Oupnerts, Louth, Ireland, ‘‘ Pressing indigo.” —Dated 10th June, 


1871. 

This invention relates, First, to part of a former invention, protected 
22nd May, 1871, and consists in further carrying out the principle of the 
alternately right and left-handed screws and nuts, by causing each 
screw to gear with two nuts, one at each side, so that the strains on the 
press beam are balanced. The invention also consists in eg pe 
sides, false bottom, and follower each of a number of pieces, of such size 
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as will allow them to be readily put together, and so that by employing 

more or less of these pieces, as occasion may require, the size of the press 

may be increased or diminished accordingly. e adjoining edges of the — 

ey are bevelled, and when t ther they are Lap by | 
urs of brackets and clamped. The invention further consists in arrang- 

ing the press so that the block of indigo may be cut in the press itself. 

Several arrangements for cutting the block by wires and by knives or 

other cutters are described in the provisi ificati The inven- 

tion also comprises a bracket cramp for securing the false bottom and 
press sides tegether ; and arrangements of the press sheeting for carrying 
out some of the improvements above iudicated ure also explain 

1541. H. Howse, Fenchurch-street, London, ‘* Sewing machines.” —Dated 10th 
June. 1871. 

The invention consists in the application and use in a sewing machine 
of more than one needle ; that is, two or more needles are employed with 
two or more shuttles which have either a reciprocating or a rotating or 
other motion. It is also intended to use two or more needles in 
conjunction with two or more hooks. 

3270. G. Hasextine, London, “ Excavating rocks.”—A communication.— 
Dated 4th December, 1871. 

The object uf this invention is to effect the removal of a large quantit 
of material in a short time and with a saving of labour and expense, and 
the inventor accomplishes this object by first boring all the drill holes, 
then filling them with suitable materials, and then gradually shattering 
the rock in successive lifts by repeated explosions until it is torn away to 
the bottom of the drill holes. 

1545. J. R. and F.C. Tussaup, Portman-square, London, “‘ Separation of 
hair from the skins of animals, and in the application thereto of artisi- 
cial skins.”--Dated 10th June, 1871. ‘ 

This invention has reference to means by which the hair or other such 
covering to the skins of animals may be held in correct relative ponees 
as on the natural skin, whilst that skin is removed, and until a substi- 
tute for such skin is applied to the roots of such hair or other covering to 
retain them in position. In the specification of a former patent granted 
to these parties, dated 26th June, 1871, No. 1634, reference is made to 
means for accomplishing this end, and to the use of shellac dissolved 
in alcohol as means adapted to the purpose of temporarily holding the 
hair during the removal of the natural skin; but the process as there de- 
scribed and the use of such resinous matter did not answer commercially, 
and the present improvements bave reference to means for acting first on 
the hair on the natural skins previous to the application of thetemporary 
holding means, and also to the use of glue, size, gelatine, or such like glu- 
tinous animal matter, which is capable of being readily applied in solution, 
so as to form when cool a body that holds the hair in position during the re- 
moval therefrom of the natural skin and the application to the roots there- 
of asubstitute for such skin. The hair and natural skin are operated upon 
previous to the application of such temporary holding means for the pur- 
pose of loosening the one from the other by subjecting them to soaking in 
lime water or other suitable means. The artificial skin may be formed 
of india-rubber, gutta-percha, or compounds thereof, boiled or drying oil 
or other suitable adhesive matters, strengthened if desired by woven 
fabrics, and when such artificial skin has been applied and has set the 
glutinous matter employed as the temporary holding media may be re- 
moved by dissolving in warm water or steam. In some cases carbonate, 
sulphate, sulphite, phosphate, acetate, or hyposulphite of soda in a state 
of fusion are employed as a substitute for the animal glue. 


1553. S. Russexy, London, “ Making perspective drawings.”—-Dated 12th 
June, 1871. 

The features of novelty consist of an arrangement by which a straight- 
edge may be moved in any direction over the surface of a drawing, and 
at the same time take the direction of or converge towards either vanish- 
ing point, however distant, without removing the instrument from the 
drawing or going beyond its limits, thereby enabling persona to make 
perspective drawings with greater ease and in less time than by any 
other known means. 

1554. A. Lyte, Greenock, Renfrewshire, ‘‘ Machinery for dressing wood for 
casks.” —Dated 12th June, 1871. 

In the improved machine the stave is gripped between and fed along 
by short massive rollers placed with their axes vertical ; whilst in the 
middie of the row of rollers on one side there is situated a revolving 
spindle having fixed on it the tools or cutters for dressing the stave. The 
cutter spindle is carried by a bracket to slide in guides below 
the table, and is adjustable. The feed rollers on the same side as the 
cutter spindle are fluted, and are actuated by means of worm wheels 
fixed on their spindles below the table, and having in gear with them 
worms on a horizental shaft driven from the first-motion shaft. The 
feed rollers on the other side of the stave are heid in forked blocks set in 
boxes containing strong springs; and the springs are adjusted more or 
less forward by screws. The rollers on both sides are made sufficiently 
massive and the pressure applied sufficiently great to straighten avy 
twist in the stave passing throug’ 

1555. J. F. Attan and J. Morrat, Glasgow, ‘‘ Gasholders.”—Dated 12th 
June, 1871. 

The improved gasholder is a collapsible box, by preference, of a rect- 
angular form in plan, and consisting of rigid top and bottom, connected 
by sides of a suitable flexible material, such as rubber cloth not per- 
meable by illuminating gas, the pipes for leading the in and out being 
in the bottom, which is stationary. The top is movebio and is guided by 
means of eyes formed on it, and sliding on rods fixed to the bottom. 
The sides are distended or kept to their proper form by a number of 
internal frames, which are by preference of wood, the corners of such 
frames being rounded, whilst beads or strips of wood or metal are fixed 
externally to bind the flexible material to the frames, but these beads 
terminate at certain distances short of the corners, so as not to interfere 
with the folding of the flexible materials at the corners when the 
holder collapses. 

1560. F. Barrorp, St. Albans, Hertfordshire, “* New i 
mite, be.”—Dated 18th June, is7i. ip tan canlepes 
is invention has for its object the application of a new vi 1 
muterial known to botanists as > the Re. mene ” class, po el wu 
South America and elsewhere, and at present commercially known as 
Ecuador straw, to the manufacture of straw plait hats, bonnets, and 
other coverings for the head, whereby articles so manufactured are ren- 
dered far superior to similar articles manufactured of any other de- 
scription of straw, either in regard to lightness, flexibility, or softness. 
By employing this new material in the manufacture of straw hats re- 
sem bling ‘Panama hats,” a very superior article is produced, of improved 
quality, and at less cost. 
1562. R Barrett and 8. Wricut, London, ** Hand-stampin ine.” — 
Dated 13th June, 1871. gs lotestats 
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wo for opening and cl the same 
and, Fifthly, in combination with the stationary axial support or buttom 
ye and the rotary mould or parts of suitable mechanism for rotating 

e latter. 

1571. W. WackER, Brotton, Yorkshire, “‘ Safety apparatus for ting 
ar overwinding in mines and other localities," Dated 14th 
‘une, 1871. 

This invention consists of a safety apparatus composed of two links 
hinged together at the middle of their a. the lower parts of which 
project at an angle from each other, and are connected to the load to be 
raised, while the upper parts are held close together by a guard plate, 
through which they pass, and hold the winding rope or chain between 
them. At the point beyond which the load must not be raised is a fixed 
beam with an aperture through which the upper ends of the links pass 
until the guard plate bears against the under side of the beam. If the 
winding is continued beyond this point the links tre drawn through the 
guard plate, whereby th 
together, while the upper parts are opened out, and thus release the 
winding rope, while at the same time the links take a bearing on the top 
of the fixed beam, and thus sustain the load. 

1576. J. and W. Evans, Culwell Foundry, Wolverhampton, “‘ Pumping 
machinery.” —Dated 14th June, 1871. 

The inventors employ a vertical shaft working in suitable bearings 
and set in motion by a lever or by means of wheel or other gearing. 
The pump, or pumps, is arranged horizontally, and worked by means of 
a connecting rod from a crank, eccentric, or suitable equivalent fixed 
either at the bottom or some distance up the said vertical shaft. 

1584. H. Bricos, Southend, Essex, “ Removing sunken vessels, dc.” —Dated 
15th June, 1871. 

The features of novelty comprised in this invention are, First, the 
application of the methods used to the pees of the torpedo under the 
object to be removed'; and, Secondly, the detaching and removal of the 
connecting rods and appliances before exploding the charge. 

1585. W. H. Crvuspe, Lowestoft, Sussex, “ Artificial flowers.”—Dated 15th 
June, 1871. , 

The novel and peculiar feature of the invention consists, First, in 
unravelling useless bits of ~ satin, poplin, or other material ; and, 
Secondly, in forming them into the most brilliant flowers and leaves for 
decorative purposes. 

1587. R. Russer, Willington-place, Belfast, “‘ Drying apparatus.”—Dated 
15th June, 1871. 

This apparatus consists of a frame on wheels or rollers with suitable 
door. Attached to the frame is a wire rack, the wires being constructed 
to stand upright and the spaces between the wires being removable to 
admit of various thicknesses of material passing through. The frame and 
rack are placed in closets or ovens in which they are enclosed, and the 
closets or ovens are heated by hot air or steam. Hot and cold air can be 
introduced into the closet or oven, and the heated air rises to the ceiling 
or roof when it is distributed and descends at back to an opening by which 
it escapes. 

1588. E. Pircrm and A. Ext, London, “‘ Stopping bottles.”—Dated 15th 
June, 1871. 

This is a stopper tube with a plug or valve actuated for age J by 
pressing on a rod (inside tube) with spring coiled around same, whic 
shuts the plug or valve when pressure is removed. This spring abuts at 
one end against an enlarged part of rod and at the other end against a 

rojection inside the tube. A tap mouth is provided at suitable position. 

externally the tube is threaded and has two collars, between which an 
india-rubber ring is placed, and then one of these collars (being movable) 
can be from time to time screwed up so as to expand the rubber ring, and 
thus the stopper tube may be made to fit water-tight in a larger or a 
smaller orifice. For casks and such like vessels a key can be arranged to 
lock and operate on the end of the plug or valve rod, and a4 catch 
arrangement adopted for holding the valve open for any length of time 
uired. 





1592. J. F. W. Tempieton, Glasgow, “ Applying names and devices to 
stoppers, d&c.”—Dated 16th June, 1871. ; 

This invention consists in coating either the surfaces of the tickets or 
labels (previously printed or embossed on paper, cloth, or on thin sheet 
metal, as such have been prepared heretofore for other modes of attach- 
ment), or the surface to which they are to be attached, by a brush or 
other equivalent, at the time of attachment, with an adhesive resinous 
gum or cement, made with strong spirit, or mineral or vegetable 
naphtha, or turpentine, as a quick drying or volatile solveut to the resin, 
mastic, gum lac, or other equivalent resinous gum, dissolvable in these, 
but not dissolvable in water, all so that when the adhering surface or sur- 
faces are so coated, and the air pressed out by the small brush or other 

uivalent, the simple process is finished or performed, the label firmly 

ering by the said resinous gum after a little exposure, as the spirit, 
naphtha, or turpentine evaporates. In making this adhesive resinous 

m or cement the spirit should not be less than 15 degrees over proof, 
and the latter not less e Baume, in about one gallon of 
these, or a mixture of these, to from 1} lb. to 8 Ib. of the resinous gum. 


1606. W. R. Watson, Glasgow, “ Mills for crushing sugar-cane.”—Dated 17th 
June, 1871. 

The features of novelty which constitute this inventi»n are—the mode 
of affixing the bolts to the hi wherein the crushing rollers are 
carried ; the arranging of the beadstock and the caps of the side roller in 
such manner that the thrust of the top roller is transferred to the caps of 
the side roller; the fixing of the knife in a slide or slides in which it is 
free to move, and the mode of fixing the teeth of the wheels whereby 
the pitch chains of the megass delivery apparatus are driven. 

3328. C. TovaILion, Paris, ‘* Preventing incrustation in steam boilers.”— 
A communication.—Dated 9th December, 1871. 

This invention relates to a new and improved process for preventing 
incrustation in steam boilers, and consists in employing pulverised and 
sifted talc or steatite for that purpose. 

1634. W. E. Gepoe, London, “ Permanent way of railways.”—A communs- 
cation.— Dated 21st June, 1871. 

This invention relates to a system of per t way composed of a 
rail made in two parts, one forming a longitudinal sleeper or rail body, 
and the other a rail head bolted through its web to the rail body, itself 
bolted on a T iron transverse sleeper, a plate being inserted between the 
rail body and the T iron at the joints, and additional stability given to 
the way by angle iron bolted at each end of the T iron sleeper, or by 
bending down the ends of the T iron. 

3338. H. J. Jupp, London, *‘ Composition for covering roads.”—Dated 11th 
December, 1871. 

The novelty in this case consists in making a hard and durable compo- 
sition for roads, &c., = means of a mixture of dried clay and coal tar, and 

boni and deodorising of the volatile oils of the latter by the 








This invention consists, First, in providing hand-stamping bi 
with an ink reservoir with perforated surface covered with cloth, on to 
which the ink issues, and against which the inking roller is caused to 
pass after each inking so as to take up a fresh supply of ink; Secondly, 
in place of providing each stamping disc with a ratchet and actuatin; 
lever, only the one end disc is provided with a ratchet, which is pocorn. | 
by a fixed finger on the framing, and the rotating of the other discs is 
effected by means of grooves on the side of the one dise containing a 
spring, having a detent and pin acted upon by a stud so as to enter holes 
in the next disc. 

1564. J. Boynton, London, “ Pen-wipers.”—Dated 13th June, 1871. 

This improved pen-wiper consists of a pad mounted on a base, in com- 
bination with a movable pad facing the first, and mounted ona spring 
stem within the pedestal or base. bend nd act as a pen-wiper when 
brought in contact with the pen between them, and partially rotating the 
upper and movable pad at the same time that the pad surfaces are freed 
from any dried ink left thereon after previous use. 


1565. A. Kent, Twickenham, “Charging and dischargin, —— 

Dated 13th June, 1871.” mci AF) 2 anata 
_ The scoops or charging instruments, and the tools or discharging 
instruments, are on a frame or frames mounted on (but preferably capable 
of separation from) acarriage. The instruments are projected or propelled 
into and from the retorts, while the carriage is stationary. They are 
moved to and from the retorts on the platform or surface in front thereof, 
which is peniy provided with fixed rails or other guides. The car- 
riage itself is not moved forward and backward, but the instruments 
travel in the space between the carriage and the retorts. 


1568. J. Jarvis, J. Ross, Dalmarnock Paper Works, N.B., and A. Masson, 
— N.B., “ Apparatus for straining pulp.”—Dated 14th June, 

_ The kind of apparatus to which one modification of the improvements 
is spplied is one in which a casing in the form of a four-sided prism with 
rforated or permeable sides, and plsced horizontally, revolves about a 
rizontal axis in a trough, into which the pulp to be strained is poured. 
pure pulp is drawn into the casing and passes off from one end by the 
tubular shaft, and heretofore the action has been produced by a species 
of bellows working inside the casing with a short ra reciprocation. 
By the present invention plain discs, which may be ‘orated or not, are 
substituted for the bellows, and are placed alternately with discs fixing 
to the casing. By another improvement the is kept stationary or 
non-revolving, being by preterence made in the form of a three-sided 

\e disposed 


prism, with one sid horizontally at the bottom. 
1570. W. L. Luppey, London, “ Glass blowers’ mould.” —A ication. — 
Dated 14th June, 1871. SOR BE 


This invention consists, First, of arotary mould of suitable 
for forming the outer surface of a blown ly, in the 


article. Second: 
combination of a axial bed or bottom former witb the 
mould or body former, jf mould made with a serie of per 
} heralrollers. Fourthly, in com with a rotating mould in 





the car 

addition of sulphuric or nitric acid (with or without the oxide of man- 
ganese) aided by heat. 

1836. W. Baytiss. Wolverhampton, ‘‘ Fencing.”—Dated 13th July, 1871. 

For the First part of this invention the inventor makes a block or plate 
(of cast 1ron by preference) having a hole or holes therein that it may 
slide along the upright or post. When the upright or post is driven intu 
the ground this block or plate is fixed round it by a wedge, or more than 
one, or by any suitable means, its position being a short distance beneath 
the surface of the und. The earth is then rammed over and around 
the said block or plate, and the tixing of the upright is thus rendered 
complete. And for the Second part, which refers to wire fencing, the 
inventor makes a small block cured out either to form a cap to, or tu slide 
down, an — to support such fencing, the said last. mentioned block 
being provided with lateral holes running in the direction of the fencing 
and meeting opposite to each other in the main core, but being also at an 
angle with each other. The wire is threaded through these holes, for 
which purpose it is curved sufficiently to allow it to adjust itself to the 
angle formed by the said holes; it is then strained tight, and becomes 
thenceforward fixed by reason of the angle formed by the said holes. 
3364. W. Russett and J. Russe, Low Walker, Northumberiand, “ Fur- 

naces for calcining ores.” —Dated 12th December, 1871. 

The furnace is constructe1 with, by preference, three horizontal beds 
of a circular form, placed one above the other. These are provided 
with traps or slides, for the purpose of allowing the substances under 
treatment to pass from the upper to the lower beds. The stirring of the 
materials is accomplished by means of scrapers, which are attached toa 
shaft ing bey 5 the centre of the furnace. A rotary motion is im- 
pa: to the shaft by means of any suitable motive power. 

3343. 5W. R. Lake, London, “ Sewing hines.”—A ication. — 


e lower ends of the links are brought close 
| FINISHED IRON: The business doing—How THE IRONWORKERS 


, basket and curb of a ge machine to the frame or support, and in 


the details of construction. e object of the invention is to avoid the 
jar and vibration which is communicated to the frame and walls of the 
building in whieh it is placed. by the revolving busket of an ordinary 
centrifugal machine. The invention relates to a centrifugal machine in 
which the basket and its shaft turn in fixed bearings, forming part of 
the curb or its frame, so as to be always concentric with it, and in which 
the basket and curb so ted is pended by a ball-and-socket or 
other flexible joint at the end of the shaft most distant from the curb, 
and, at the curb, is held laterally by elastic connections. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(from our own Correspondent.) 


ARE SPENDING THEIR HOLIVAYS—SHORT SUPPLY OF COAL: Zhe 
inconvenience therefrom—FIRM PRICES FOR BEST IRON : Weces- 
sities of Canadian customers—FikM PRICES FOR PIG IRON. -CosT 
OF PRODUCING IRON INCREASING: Half a guinea per ton for 
puddling at the Patent Shaft Works—SpeciaL MEETING OF 
COALMASTERS IN BIRMINGHAM: The decisions—A NEW BLAST 
FURNACE STARTED—THE NUMBER OF FURNACES AT WORK— 
IRON AND CUAL TRADE OF NORTH STAFFORDSHIRE—CULLIERS 
MOVING FOR A RISE OF WAGES—MISCeLLANEOUS INDUSTRIES 
IN AND AROUND BIRMINGHAM: Their conditivn specified. 


| Busuvess has not yet been resumed at the finished ironwo:ks, the 


foundries, or the hardware factories. The principals and the clerks 
and others are engaged at all those places stock-taking whilst the 
engincers and boiler makers are busy making repairs to machinery. 
The operatives are not anxious to curtail their holidays and resume 
work. They are spending their time mostly in travelling between 
Wolverhampton and Birmingham, and Birmingham and Wolver- 
hampton, and frequenting—men and women alike—the leading 
gin palaces. They are all well dressed fur their order, and seem 
to have plenty of pocket-money. All the trains, as well upon the 
London and North-Western Kailway and the Great Western 
Railway, are crowded with passengers of this class. 

On account of the anxiety of customers to get their goods, some 
makers were desirous of resuming operations on Wednesday. 
They were, however, unable, for the colliers have not yet resumed; 
and so closely dependent are the ironworks and foundries upon the 
colliers at the present time, that with respect to nearly all of them, 
the fires cannot be kept in unless the coal is taken to the furnace or 
the forge and the mill almost direct from the skip in which it is 
brought up the colliery shaft ; coal'getting and iron making must, 
therefore, be resumed together if the latter is to be kept on. 

To-day (Thursday) — of pig and finished iron were very 
firm in Birmingham. The first-c finished iron houses reported. 
themselves weil supplied with specifications. They have no ditfi- 
culty, they say, in securing £10 a ton for bars, and the prices for 
the other descriptions ranging upon the quotation as the united 
rate. Except from favoured customers, they decline to receive 
orders until the business of the quarterly meeting (this day fort- 
night) shall have determined the future scale. The advices mer- 
chants have received from foreign customers, and the necessities 
of consumers at home, leave no room for doubt that the current 
quotations can be maintained certainly up to Lady Day. Our 
Canadian customers in particular are anxious to secure supplies 
even at the prevailing high rates. 

Proprietors of mills and forges are not forward to buy pig iron, 
nor are the vendors very pressing in their desire to effect sales. 
The former think the pigs are too dear at the prices at which 
they are now offered, whilst pig sellers on their part believe that 
a further advance in finished iron is not improbable, and that as 
a result pig iron will svuon be worth more money than can now be 
got for it. 

ihe expenses of producing iron, either raw or finished, are not 
likely to decrease immediately. 

The ironworkers in the employ of the Patent Shaft and Axle- 
tree Company have come to an agreement in reference to the 
wages difficulty which a fortnight ago seemed to threaten a lock- 
out. The men, it will be remembered, were moving at first for 
an advance of 1s, 6d. a ton on puddlers’ and a proportionate rise 
in millmen’s wages. When a lockout was threatened the men 
offered to accept a sliding scale of wages regulated by the price of 
iron. This scale has just been submitted to the directors of the 
company. At the same time the men expressed their readiness, if 
it should not be accepted, to be satisfied with an immediate rise of 
1s. a ton. The directors accepted the latter alternative; and 
puddling at the Patent Shaft Works will now be paid for at the 
very high rate of half a guinea a ton. 

Coal is worth 1s. a ton more to-day than it was this day week. 

This afternoon (Thursday) the coalmasters on the side of Dudley 
met in Birmingham to consider the men's application for the nine 
hours. They resolved in substance that inasmuch as the colliers 
do not work fitty-four hours a week, they see no reason why the 
application should be granted; they therefore decline to concede 
it. The meeting lasted two hours. 

One of the two new blast furnaces erected by Mr. David Rose 
at Moxley, near Woiverhampton, has been started in the past few 
days amidst some ceremony; the chief part in which was taken by 
the daughter of the proprietor. The young lady gave the plant 
the name of the Prince of Wales Furnaces. They are almost a 
model plant in Staffordshire, where they are the newest completed. 
They are very large, and have been built entirely upon modern 
principles, including the drawing down of the gases to the boilers, 
blast stoves, calcining kilns, and the like. There are now 10% 
furnaces in blast in South Staffordshire and East Worcestershire. 

The North Staffordshire ironmasters report the continued 
delivery of specifications on account of old orders. No engage- 
ments of any magnitude have as yet been entered into at the 


higher rates. Consumers are ordering only the small quantities 
they require for immediate use, Pig iron is very firm in North 
Staffordshire, and so, too, are the means of producing it ; but 


buyers seem disposed to wait quarter day till they purchase. The 
miners, in accordance with their determination to get an advance 
of 10 per cent., have served their masters with notice, 

The present condition of certain of the Birmingham and district 
general trades, in which the readers of Tuk ENGINEER may be 
fairly supposed to be most interested, are thus correctly report: d 
upon by the Birmingham Daily Post :~ Among the heavier indus- 
tries, engineering, ironfoundivg, iron tube drawing, and railway 
coach and wagon building, may be described as especially active. 
Considerable fitting orders for the North of England are in course 
of execution by local firms ; and the demand for boilers, lifting- 
jacks, pulley-blocks, screw-joints, horizontal engines, &c., is large 
and urgent, both for home and export. Most of the ironfoundy 





work is of a constructive character, comprising girders, colum«s, 
braces, &c.; the railway requirements just now are very large. 
Iron, gas, and water tube makers, have been hard-pressed fur some 
time past to effect their shipments; but though the export ‘rade 
i tarily a little quieter, the orders in hand are still a long 





Dated 11th December, 1871. 

The main vbject of this i tion is to prod a sewing machine 
table, provided with a revolving plate, to the upper side of which the 
sewing hine may be attached, while to the under side are connected 
the devices giving motion to the machine such devices being so united 
with the plate as to turn with it withoutinterfering with their o tion 
This object is accomplished by a bull-and-socket connection of the pit- 
man with the treadle and crank shaft. Another point attained by this 
invention is a continuous rotary motion of the driving wheel, even 
though the crank shaft may have an alternate motion. This is accom- 
plished by having a double crank shaft and suitable gearing. The otber 
feature emispherical 








the invention is a h cover attached to the re- 

—. @ manner, ently secured to the 

tis made to adjust beneath the le when the machine is to be 

ee — ete whole —_ of _- clear. accom- 
plished by making cover wo parts interfolding 1 

Whole being bung on pivots. menus 


3375. 8.8. Herworrn, Yonkers, New York, U.S., “ Centri i machines.” 
Sy — { . ork, ’ rifuga ines. 
This invention consists in a method of attaching and suspending the 


is 
way ahead of production. Axletree, coach spring, and ca:riage 
ironwork generally is in very buoyant request. Makers of agri- 
cultural implements are busy chiefly for export, and there is a 
good demand from the agricultural districts in the north for gates, 
hurdles, &c. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE GLASGOW PIG IRON MARKET—THE SHIPMENTS OF PIG IRON 
THE MALLEABLE IRON TRADE—THE ENGINEERING, SHIPBUILDING, 
AND IRONFOUNDRY TRADES—THE COAL AND SHALE TRADES—- 
INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND— 
THE STRIKE OF THE ENGINEERS AT EDINBURGH AND LEITH— 
THE WATER SCHEMES FOR DUNDEE. 

Tae Glasgow pig iron market continues steadily to advance, and 





warrants are now about 2s, 6d. per ton higher than they were a 












— ge 


THE ENGINEER | 


____ Dec. 29, 1871 








week ago, The makers all round have declared an advance of 
ls. to 3s. per ton, and the prevailing be gia is that if nothing ad- 
verse takes place in the political world, prices will 

for a considerable time. A good deal of business is being done at 
72s, to 72s. 6d. cash, and 73s. one month. No. 1, g.m.b., 73s. 6d. ; 
No, 3, 72s. : 

In shipments this is always a quiet time of year, the ports ia 
the Baltic being all closed; but the local demand is unusually good, 
and makers are taxing their powers of production to the utmost. 

Two thousand tons of iron have been withdrawn from Messrs, 
Connal and Co.’s stores during the past week. 

There still continues an excellent demand for all descriptions of 
finished iron, and all the mills and forges are fully occupied. There 
is no change to report in prices, but makers are stiff in their 
quotations. Rails are placed at £8 to £8 53.; best bars, £10; 
common bars, £8 to £8 5s. ; puddled bars, £5 15s. to £5 17s. 6d.; 
ship and boiler plates, £11 to £12 per ton. 

The large ironfounders in and around Glasgow are beginning to 


. complain of being somewhat slacker, but, as a rule, the general 


foundry trade is active, and engineers and shipbuilders are full of 
orders, 

The coal trade is in the highest state of prosperity, the only 
drawback being the want of facilities for a full output being made, 
there being a scarcity of wagons and of men. The miners 
generally at this season of the year are very unsteady, as, their 
wages being good, they can live pretty comfortably on three days’ 
working each week. The shale pits are scatcely so busy as during 
the earlier part of the season, but every miner is fully employed 
in coal and ironstone. Prices are still increasing, and ironmasters 
are pushing for supplies to serve them during the holidays which, 
in Scotland, begin on New Year’s Day. 

Ata meeting of the Inastitution of Engineers and Shipbuilders 
in Scotland, held on Thursday evening, the Rev. Mr. Kilner, of 
Chester, exhibited and explained models of his invention for his 
grab link, as applied to the lowering of ships’ lifeboats, and as a 
self-acting stopper for chain cables, so that the cable can be veered 
out link by link. The invention consists of a link, broad at one 
end, with a narrow bight at the ether. On drawing a chain or 
cable through this link it is slightly raised on the passage of every 
horizontal link of the chain or cable, while the vertical links are 
drawn into the bight. By this simple self-acting operation the 
chain is permitted to pass freely inwards, while the heaviest of 
strains only increase the compression, which prevents it from 
being drawn outwards, On the strain being withdrawn the bight 
of the grab link can be easily tripped and the chain left at 
liberty to run out freely. As applied to the lowering and 
hoisting of boats, Mr. Kilner claims for the invention many 
advantages. It dispenses with the necessity for any of the hooks, 
ving bolts, chain-spans, guys, and other lowering gear, that usually 
encumber ships” lifeboats; and by this means the boat can be 
lowered into the water almost instantaneously. It is believed 
that by means of this invention a great saving of labour may be 
effected, and danger from accident much | d in the working 
of sailing and steam vessels. 

At a meeting of the Association of Engineers, held in Glasgow 
on Wednesday evening, a discussion took place on “‘ Electro- 
deposition,” more particularly relating to the coating by that 
means of iron tubes with copper, for locomotive and marine 
boilers. The members potty their views with regard to it in 
a manner which elicited much interesting and useful information. 

The strike at Edinburgh, which has lasted only one week, was 
brought to a termination on Saturday ing by the adoption of 
the following basis of arrangement come to at a conference of 
employers connected with the East of Scotland Association of 
Engineers and Ironfounders and of representatives of the work- 
men. First, that the present working arrangements shall o»n- 
tinue up to 1st February, 1872. Secondly, that on and after Ist 
February, the working hours shall be reduced to fifty-one per 
week, and paid for as for fifty-seven hours’ work ; overtime to be 
wrought only when necessary, and to be paid fer at the rate of 
**time and quarter” for all time after a full day’s work, with an 
allowance added of 1d. per bour—each day standing for itself. 
Thirdly, that the day’s work commence at six o’clock in the morn- 
ing, and one hour to be allowed for breakfast, and the same for 
dinner—the arrangements for these hours, as well as the question 
of weekly or fortnightly pays, to be decided on each work for 
itself. 

A special meeting of the Water Commissioners was held at 
Dundee, on Tuesday, to receive the report of the committee ap- 
pointed to consider the report of Messrs. Leslie and Stewart, 
civil engineers, regarding the direct water route. The eom- 
mittee suggested that a pipe to convey five million gallons 
a day from Lintrathin to Dundee, with the present two 
and a-half million gallons from Monikie, would be sufficient 
for fifteen yeers to come, and this would result in a saving to the 
community of £67,777 over Mr. Bateman’s route upon Mr. Bate- 
man’s prices. After the matter had been discussed for three hours 
it was agreed that the report be received, that in the meantime the 
estimate to be lodged in Parliament shall not be for aless supply of 
water than eight million gallons per day, that the reports of 
Messrs. Leslie and Stewart, C.E., and of Mr. Bateman, C.E., for 
bringing in a water supply by the direct route, be submitted to 
au engin-er of eminence to be named by the board, and that his 
opinion be taken for the information and guidance of the board, 
and that the said engineers give the necessury details. A com- 
mittee was then appointed to select an engineer and to report. 














THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE: Zhe Christmas holidays—TuE 
FINISHED IRON TRADE—THE MIDDLESBROUGH Dock—THE 
BoarD OF ARRBITRATION—ENGINEERING—SHIPBUILDING . 

Every week the prices of Cleveland iron are firmer. Owing to 

the Christmas holidays there was no market at Middlesbrough on 

Tuesday. The demand for every sort of iron continues as heavy 

as ever, and the quotations are fully maintained. Most of the 

works are now lying idle. There is not wuch probabfhity of all 
the men resuming their places until the end of the first week in 

January. © Meanwhile, the managers of blast furnaces and finished 

ironworks are doing everything they can to insure a larger and 

more regular supply of fuel. It is gratifying to find that there is 
no lack of ironstone. The miners are working steadily, and the 
smelters can obtain as much stone as they require. I wish the 
same could be said of the coal miners. The way in which they 
restrict the output has caused considerable alarm on Teesside, 
where the consumption of fuel is so enormous. Additional col- 
lieries will have to be sunk in Durham to meet the growing 
requirements of Cleveland. The ironmasters are looking forward 
with pleasure to the time when the North-Eastern Railway 

Company will make the new line opening out a portion of the 

Durham coal-field to Middlesbrough. The total make of Cleve- 

land pig iron now exceeds 160,000 tons permonth. Before the end 

of next year the productive power will be greatly increased. 

Thirteen blast furnaces which are now being constructed will be 

finished, and probably several others will nearly ready, as 

different companies are being organised to go into the pig trade. 

Under these circumstances it is n that the colliery owners 

and the railway company should follow the example of the owners 

of ironstone miners, and make such extensions as will enable 
them to cope with the increased trade. 
Beyond the fact that business is brisk in all branches of the 
finished iron trade there is little to report Many of the 
rail makers are getting rapidly through their contracts, there 
is still a large amount of work in the North of England. The 
eneral quotation for rails is now from £8 to £8 5s. The home 

Scmnasid io better then it has been, and the foreign are 

most satisfactory. Plate makers are very busy still. as 

the weather is favourable to enable the shipbuilders to proceed 
with their work the great demand for plates will coutinue. Iren- 


at 
4 


continue high | 


founders are fully employed. There is a good demand for pipes of 
various descriptions, 

The exteusion of the Middlesbrough Dock i8 making satisfactory 
progress, 

Recently the Board of Arbitration for the iron trade of the 
North of England have had several cases of dis 
sideration. The proceedings of the board are private, but I 
understund that some of the cases they have not been able to 
settle amicably. In March next the sliding scale for the regula- 
tion of wages is to come into operation, and on the 8th July the 
annual meeting of the Board of Arbitration will be held at Dar- 
lington, when, it is understood, steps will be taken to reduce the ex- 
penses of the board, 

Shipbuilders, who have been so busy throughout the year, have 
as much work on hand as they had months ago. Several new 
steam navigation companies having lately been formed; the de- 
mand for iron screw steamers seems to be heavier than ever. 

Engineers generally have plenty of orders on hand. It is difficult 
to get vessels supplied with engines, 

The prices of iron are the same as those last quoted. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 
TPE IRON TRADE: The weck a period of cessation: No fresh trans- 
actions worthy of mention: Christmas holidays: Work not ex- 
pected to be resumed with the usual regularity before the new 





year: The quietude at the works showing past prosperity : Ample | 
employment for all willing hands at the beginning of the year : | 


The orders on the books and future prospects-THE TIN-PLATE 
TRADE -THR STEAM AND HOUSE COAL TRADES—THE WAGES 
QUESTION — PROMISED ADVANCE TO THE HOUSE COAL COLLIERS— 
THE NINE HOURS’ MOVEMENT. 
ScARCELY anything fresh can be reported as to the position of 
the iron trade this week, this being, in fact, a period of cessation 
in all the industries of the district. During the last few days no 
business worthy of mention has been transacted, and probably 
there will be comparatively little to be recorded for the next two 
or three weeks, 

As hinted last week, nearly the whole of the hands at the iron 
works knocked off on Saturday for their Christmas holidays, and 
up to the date of this report very few have returned to their 
labours. Scarcely a sound of toil has been heard at any of the 
establishments during the week, and it is hardly expected that 
work will be resumed with the usual energy before the new year 
has been entered upon, Up to the end of last week, operations 
were carried on with every possible steadiness and regularity, both 
masters and workers anticipating a holiday season, and a large 
amount of work was accomplished ; but this week there is scarcely 
anything to indicate activity in any branch of trade. 

Christmas has, however, never fallen upoa a more prosperous 
time in the iron trade than the present. The quietude which the 
stillness of mill and forge might this week imply, only too plainly 
shows the prosperity which has been experienced during the last 
six mouths, Had employment been scarce for any length of time, 
as has been the case in many former winters, the men would 
have returned to the works after just one day’s holiday, if they 
could obtain anything to do, but this year is an exception to the 
rule. Fuller time and higher wages have been given to the 
hands in all departments than has been witnessed for years 
past, and, therefore, they are more cheerful and indulge more 
treely in holiday keeping. What makes it mor~ pleasing, also, is 
the fact that ample employment will be fou”. for all willing hands 
to begin the new year; and as far as can now be seen the prospect 
of a continuation of this state of things is all that can be desired, 
and both employers and employed are looking forward to the 
future with confidence. 

Since last report the demand, as might be expected, has under- 
gove no variation, but very few transactions having been entered 
into. Makers have important contracts on their books for railway 
iron, the principal being, as usual, on American account. These 
will keep the works well employed for the next two or three 
weeks, when there is Jittle doubt but that buyers ian numerous 
quarters will commence their purchases for the new year. In 
tact, as the time again draws near for the opening of the markets 
now closed for the winter, there is every reason to believe that a 
more extensive demand will set in than has been witnessed this 
year, as both foreign and home requirements will have increased 
by the very large consu ption. Some advancement will also, in 
all probability, be made in quotations. For bars, plates, &c., 
prices have further improved during the last week or two, and 
for pigs the orders offering are numerous, 

Tin-plate makers continue to maintain their position in regard 
to prices, and are enabled to find full work for their bands, [It is 
expected that some appreciable improvements will take place in 
quotations in the next quarter. 

The Christmas holidays have interfered very materially with 
the steam and house coal trades, there being uo little trouble to 
get the colliers to resume work. This makes colliery proprietors 
anxious as to contracts, for while the output was inadequate to 
requirements when the men were at work, merchants are power- 
less to meet the demands so long as the colliers continue-to indulge 
as at present in their holiday keeping. In regard to prices, it was 
said that there is now no contention between sellers and buyers, 
as the latter are only too satisfied to get the supplies they want 
at the rates asked ; and as there appears to be an entire absence 
of stocks everywhere, the present high prices will no doubt be 
maintained for some time to come. 

There is some reason to hope that any serious disagreement 
between the colliery proprietors and the men w Il be avoided, the 
form: r believing no doubt that a strike at the beginning of the year 
would seriously interrupt the progress of the trade and entuil 
considerable losses. The price of both steam and house coal has 
advanced appreciably within the last six months, and the men 
thinking themselves entitled toa rise in wages had determined upon 
making a decided move if the employers did not make some con- 
cession to them on the Ist of January. An appeal was made by 
circular, and a day appointed on which the men were to meet to 
read the masters’ replies, That day has passed, and it is 
satisfactory to find that the house coal colliery proprietors have 
entertained the claims of the men in a favourable manner, and a 
good many have promised an advance of 2d. per ton in the price of 
cutting the coal on the Ist of January. The announcement has 
been received with gi | satisfaction, and the other colliery 
proprietors will, it is expected, adopt the same course, 

be agitation for shortening the hours of labour continues among 
the working men of the district, and the masters are in a number 
of instances acceding to the wishes of the men. At Newport a 
large meeting of ar:isans has been held to give those men employed 
at. the works where the nine hours’ system has been agreed to an 
opportunity to express their ks to the employers for their con- 





the Mersey Docks and Harbour Board, that he would not nominate 
a select committee to inquire into the subject of dock accommo- 
dation until the commencement of the new year. 

There is little or no change to report in the condition of the iron 
trade in South Yorkshire. All branches of the trade may be pro- 
nounced busy. The mill and hamnermen are still well employed, 
there being some ble orders on hand for rails, sheets, 
plates, &c. The foundries of the district are also extremely well 
a The demand for all descriptions of coal is excellent, 
and it is affirmed that a larger quantity than the present extraction 
could be disposed of. 

There seems practically no limit to the prosperity of the North- 
Eastern Railway. This week’s traffic shows an increase of £9591. 
The aggregate increase for the whole half-year is thus carried tu 
£225,597, although the second half of 1870 presented a very large 
augmentation over the second half of 1869. 

On Friday afternoon a meeting of colliery proprietors in South 
Yorkshire was held at Barnsley for the purpose of considering the 
demand made by their workwen for an advance of 5 per cent. in 

| their wages. The men were represented by Mr. J. Normansell and 
| Mr. P. Casey. The discussion was carried on in a friendly manner, 
| and the masters agreed to give the 5 per cent. asked on the first 
| pay-day in January, 1872. ‘The advance thus conceded will affect 
| 14,000 persons and upwards, 

The Nationai Association of Miners has resolved to press for 
the Fags | of a Mines Regulation Bill without delay. 

The iron works and shipyards of the Hartlepools are full of 
orders and are expected to continue so for some months to come. 

he directors of the North Eastern Railway are about to 

construct and fix a pair of 60ft. dock gates at the I'yne Dock. This 
is a preliminary measure to a great extension proposed to be made 


| 


' in the water area of the dock. 


The Tynemouth Town Council appears to have made a com- 
mencement—or to about to make a commencement—wit» 
works for the improvement of the entire sewerage system of the 
borough. 

It is stated that arrangements have already been made for the 
erection of about forty of Danks’ patent puddling machines in the 
Cleveland group. 

Some grinders employed by Mr. Marshall, at Rivelin, near 
Sheffield, have had four wheel-bands removed in consequence of 
their not having paid their subscriptions to a trades’ union. 

The Southport Town Council has adopted, subject to the approval 
of the Home Secretary, a new scheme of sewerage for the town. 
The entire cost of executing the works contemplated is estimated 
at £35,000. 

The West Yorkshire coalowners have determined to advanc: 
the price of coal 1s, per ton all round. 

The trade of Sheffield continues extremely active. The heavy 
plate mills, where 10in. and 12in, plates are produced, are as busy 
as they well can be. Rails, points, and every description of raii- 
way material, are in good request, and contracts have been con- 
cluded at advanced rates. Large shipments have been made to the 
United States. 





PRICES CURRENT OF METALS AND OILS. 




















1871. ! 1871, 
aod £ad. 4eda £8 
Copper — British — cake 4 00..5 0 4 
Perton........006.|99 6 0.91 0 0 . 4 00..15 0 « 
a oe. ae 145 0 9..1480 0 
@ 0.0.0 @) + | 145 0 9..196 0 0 
- 9 0.28 0 0) - (165 00..160 ¢ 
+ | 89 0 0..93 6 0, + 12°00..0 0 © 
-|79 60.000 3 @0..0 0 ¢ 
t3 10 0..86 0 0) 154 00..155 0 © 
Po] © 4.8 O85 | 
0 07j..0 -/% 0 0..30 0 0 
31 ijcam. " - 006.0046 
856.9 0 0' «+ |82 © 0..35 0 © 
8 0 0.8 5 0} -~[/000 0900 
lo @ 9. 010 06 -/2 36282 Se 
710 0..7 5.0 -|1lL@eo.1lsge 
1115 0..12 0 6 310 0..3 0 6 
41015 6..T1 © 6} -|3310 0..3 0 @ 
0 0 0. 10 0 9 0 0.91 0 © 
Ilo ©..12 0 0/] 4 0 0..3a7 0 ¥ 
18 15 0..19 ¥ 0 |34 0 0..35 0 0 
-/2010 0..2015 0 -|32 00.0060 6 
seeeee | ABd 6.019 5 0) 23.0 0..180 «@ 
-|% 06 0..00 0 ~'400.00 8 
+| 3 0 0..2110 0. Se oO 0..5310 0 
-}/3t10 0..0 0 0} 39 10 0..40 0 0 
-}@lo ® © 06 +3 00.0 % 6 
+/}@¢@60.000 4 WW #.4515 © 
+|'0@620..006 0) + | 4310 @..48 15 6 
-|1010 0..11 0 0) + | 0 6..45 0 0 
23 0 6. 0 Oo)! -|000..0 680 
23 8 0..2510 @ Noes cece «eee | 52 0 0..54 0 6 
27 0 0..2810 0 | Tallow ......-......00/35 6 OO O 0 
1871, 1870, 1871. Ll 
246 45 £4 & Per load— whee aes 
lo 13 0/1210 1310 YeL per . 
1 415| 315 415 let quality 168 921 © 18 0 1930 
o2% $2.35 het + Sis 1p i215 3 Ww 
Archangel, w.. 22/1. WW Li Wis 
0 6 5} 6 O 610 | St Petersburg, yol 1210 13 0 12 0 13 ov 
1 6 0) 816 5 O| Finland .,........ 61 7H 7 OB 
| ‘ . ‘i +; emai» 2000 <0. oOoOwo0008 
Gothenburg, yel. .. 8401010) 8191091 
10 G6iv| 5 5 615 white 8090 805% 
7 4 0} 219 4 '0| Goffe, yellow ...... 1010 12 10; 10 19 12 iv 
5e0e0;2u40 ecteesee SLO IZ 4) 810 is oO 
SEB/ EF in| meets 
° by bys} 10 01210) © O12 
$ $825 8 §| om fim cai ; 
0 k plank, Unt 
ov»ro0;0v00 per iiiin f 99872000 
lv 6 0] 3 O 5 O|| Staves, per standard M. | 
0 910) 4 0 S10 Quebec pipe ...... 85 0°710 72 075 © 
oe nang h tae . = himne 26 027 0 20 025 9 
ois 0/123 0 0 crown .. 
O14 O'13 O16 O Pipe owe 7 bso 0-200 0 170 0 10 











WEEKLY CHEMICAL, MINERAL, AND METAL 
REPORT. 


(From J. Berger Spence ang Co.’s Circular.) 


MancueEster, December 26th, 1371. 

Soda.—Cream caustic, steady, at £15 to £15 17s. 6d.; 60 per cent. white, 
£15 10s. to £15 15s. Soda ash, at 2}d. to 4 # Crystals, very 
active, at £5 10s. to £5 12s. 6d. Bi-carbonate, £13 10s. to £13 15s. Sale 
cake, £3 17s, 6d. to £4 Glauber salts, £3 10s. to £4. 

Borax.—Refined, £91 to £5. 

Potash.— Muriates, 80 per cent., at £10158. to £11 f.0.b. Prussiate : 
red 3s.; yellow, 1s. 9d. Chlorate, 1s. 6d. Bichrome, luyd. Potashes, 
44s. Pearl ashes, 

Saltpetre.—Foreign, £30 to £33; refined, £37 to £38. 

Sn -oth £6 lus. to £7 for loose lump; in export barrels, £7. Ground, 


&7 
Bleaching Powder —At £12 10s. to £13. 
Ammonia,—Sulphate : White and grey, £23 to £24. Brown, £15. Car 
ionete, 7d. Muriate, £28 to £30, Sal ammoniac, firsts, 46s.; seconds, 
Ss. 
, Acid.—Tartaric, active, at 1s. 63d,; oxalic, 1s. 1d; sulphuric, £3 10s. 
to £3 15s, Carbolic, 1s. 2d. to 1s. 3d, 
Magnesia.—Epsom salts, £4 17s. 6d, for refined. 
Oils.—Spindle, loom, and dense 4s, 6d. to 6s. Olive, £47 to £52. 





cession. It is understood some of the | way companies, if 
not all, will make a general reduction of the hours of labour early 
in the new year. : 





NOTES FROM THE NORTHERN AND EASTERN | 
COUNTIES. 

(From our own Correspondent.) 

Mersey Docks aND HARBOUR —STaTe OF TRADE AT 
SHEFFIELD—ProGrRess oF Ni RalLway REVENUE 
—Tue South YorRKSHIRE , X¥ PROPRIETORS AND THEIK 
WORKPEUPLE — TRADE AT 'LEPOOLS— NORTH- HAST: RN 
Raitway: Dock extension~ WORKS AT TYNEMUUTH 
—DaNkKs’ PUDDLING MA eS—SEWAGE at Sovrurorr— 


STaTE OF TRADE AT SHEFFIELD, Xc. 
uced in Jength this week by the 





Ouvgk notes are somewhat red’ 
Christmas holidays. : 
Mr. Graves, M.P., announced yesterday week, at a meeting of 


Pure white Norwegian cod liver oil, 4s. 6d. to 6s. per gallon. 
Pitch.—At 13s, to lis. 
Benzole.—Scarce; 30 per ceut., 3s. to 3s. 6d.; 50 per cent., 3s. 6d to ds. ; 
90 per cent., 4s. 6d. to 5s. 
ites. 8d. to } Mon-cupreous, 10d. 

: 25 30 cent., £3 10s. Precipi- 
tated lime: 40 to 50 per cent., Ws. to £6108. Estrama- 
dura, Mineral: 50 to oh lid. to 1s. per unit. 

Ma: —Ores, 1158. to 1 for 7@ per cent. Demand gvod for 
all qualities, 


Tron Ore.— Hematite, 20s. to 25s. Oolitic, 68.94 to 7s. 6d. 


Tron. —“* Ayresome Vogtiediyy sao Wa cheat) tis,’ set Gan 
G4s.; No. 3, 628.; No. 4 D 3 No, 4 (forge), Gls. net_ cash, 
extra four month, Scotch Vdub- bara £8" to 


1 ; 4 
£8 ba Si gumdekive bare, 10 to" Ad , Hoop iron, £10 10s. to £11. 
prt Gao cent. to 60 per cent. new Boiler tubes, 35 per 
r.—Eng) £90 to £91. . bars, £54 to £86. 
Tun. pt £155 _ Ree 
Tin-plates,—Best 1C., 28s. to 308.; LC., 328, to 338. pe” 
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